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Clinicians have used feticidal agents prior to second trimester abortion for many years. Despite the widespread
use of various agents to induce fetal demise, a comprehensive or systematic review of the evidence is lacking
on the safety, effectiveness, and most effective routes of administration.
Objectives: To evaluate the existing drugs and routes of administration used in inducing fetal demise prior to abor-
tion, and to determine the safety, effectiveness, and acceptability of these feticidal agents.
Methods:We searched PubMed, EMBASE, CINAHL, POPLINE, andGlobal IndexMedicus to identify studies describing
pharmacologic agents used to induce fetal demise prior to termination of pregnancy.We included randomized con-
trolled trials and observational studies comparing digoxin, potassium chloride (KCL), and lidocaine to induce fetal
demise. We included studies that evaluated the primary outcomes of safety and effectiveness, including success in
achieving fetal demise, induction to expulsion time formedical abortion, dilation and evacuation time, aswell asma-
ternal side effects and complications. Two authors independently screened abstracts and full texts. One reviewer ex-
tracted data from the included studies, which was counterchecked by a second reviewer.
Results:We identified eight studies that met inclusion criteria: three randomized controlled trials, and five observa-
tional studies. A total of 4505 women received drugs to induce fetal demise at 17 to 38 weeks' gestation, including
digoxin (n=4174), KCL (n=324), and lidocaine (n=7). Intra-fetal digoxin was superior to intra-amniotic digoxin
in achieving fetal demise (OR 3.51, 95% CI 1.60, 7.78). Intracardiac KCL 15% 2–3 mL reduced induction to expulsion
time by 320 min (p<.006).
Similarly, intracardiac KCL 15% 1–3 ml reduced dilation and evacuation time from 16.1±7.9 min to 12.7±5 min
(p<0.001). Intracardiac lidocaine 2% 10 mL was more effective at achieving fetal demise than intracardiac KCL
6 mmol (85.7% vs. 57.9%). Intra-amniotic and intra-fetal digoxin 1 mg, as compared to no feticidal agent, led to
greater pre-procedure expulsion, hospital readmission, and the presence of one or more signs of infection.
Conclusions: Evidence from included cohort studies demonstrates that digoxin, KCL, and lidocaine are all effective in
inducing fetal demise. Intra-fetal administration of digoxin is superior to intra-amniotic digoxin administration. Ad-
ministration of feticide using intracardiac KCLmay shorten the abortion experience. Limited data fromobservational
studies also supports an increase in maternal side effects and/or complications related to the administration of di-
goxin.
Implications: Intra-fetal administration of digoxin ismore effective in achieving fetal demisewhen compared to intra-
amniotic administration. There is a knowledge gap in determining the single best drug for inducing fetal demise prior
to abortion. Additional research is needed to compare different feticidal agents in terms of safety and effectiveness.

© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Worldwide, approximately 73.3 million induced abortions occur
each year [1]. Abortion can occur at any point during pregnancy,
though restrictions are often placed on performing or obtaining an
abortion at some point in pregnancy. There is a slight increase in
morbidity and mortality associated with abortions as gestational
age increases [2–5].
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Clinicians have been using feticidal agents prior to abortions for
many years with the practice becoming more common [5–8]. There
are several reasons providers induce fetal demise prior to abortion, in-
cluding fears of legal retaliation; comfort of the patient, provider and/
or other involved health care workers; the belief that dilation and evac-
uation (D&E) will be easier and faster; to avoid transient fetal survival
after medical induction; and to avoid extramural delivery with signs of
life [9–13].

Different agents have been employed to induce fetal demise. The
most commonly used pharmacologic agents are digoxin, potassium
chloride (KCL), and lidocaine. These agents are administered into the
uterine cavity trans-cervically or abdominally.

These feticidal agents can be injected into the amniotic fluid (di-
goxin), the fetal tissue (digoxin and lidocaine), or into the pericardium
of the fetus (digoxin, KCL, and lidocaine). Despite the widespread use
of these drugs to induce fetal demise, a comprehensive or systematic
review of the evidence is lacking on their safety, effectiveness, and ac-
ceptability, as well as the most effective routes of administration. The
objective of this review was to determine the effectiveness, safety, and
acceptability of feticidal agents, including various routes of administra-
tion. We specifically evaluated success in achieving fetal demise, abor-
tion procedure/expulsion time, serious maternal adverse events, side
effects, provider andpatient acceptability of theprocedure, and provider
assessment of the difficulty of the surgical abortion procedure.

2. Materials and methods

We conducted this review according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
[14].

2.1. Literature search

We searched PubMed, EMBASE, CINAHL, POPLINE, and Global Index
Medicus using a combination of keywords related to drugs used in in-
ducing fetal demise prior to abortion, including all studies published
from the inception of each database to January 2020 (search strategy
in Appendix). We limited the search to articles including human sub-
jects. We applied no language restriction and we registered the review
on PROSPERO.

2.2. Selection criteria

We included randomized control trials (RCTs) and observational
studies with a comparison group reporting on any pharmaceutical
feticidal agent used prior to elective abortion. We included studies
that evaluated both trans-cervical and trans-abdominal routes of ad-
ministration and at least one of the following sites of injection: intra-
amniotic, intra-fetal, and intracardiac. We excluded descriptive studies
with no comparison group, case reports, editorials, opinion papers, or
studies that included ectopic or molar pregnancy. We also excluded
studies that assessed feticidal agents for the purpose of reducing the
number of fetuses in the pregnant uterus.

We included trials with primary outcomes of: success in achieving
fetal demise, defined as no fetal cardiac activity following administration
of the drugs, as identified prior to initiation of the abortion procedure
and without restriction based on the timing of administration; and seri-
ous maternal complications (cardiac event, sepsis, pre-procedure deliv-
ery, uterine perforation, and uterine rupture). We also considered trials
with secondary outcomes such as time to completion of the abortion
(surgical procedure time to empty the uterus or induction time to
complete fetal and placental expulsion), patient acceptability and/or sat-
isfaction, provider acceptability and/or satisfaction, provider assessment
of the difficulty of the procedure, and side effects (nausea, vomiting,
diarrhea).
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2.3. Study quality assessment and data synthesis

One researcher (TT) independently performed the data extraction
and conducted a risk of bias assessment for all outcomes, per the
Cochrane Handbook of Systematic Reviews of Interventions [15].

A second reviewer (CK) cross-checked this work. We performed a
narrative synthesis for included studies. In cases where the random-
ized trials were sufficiently similar, we conducted a pooled analysis
with meta-analysis statistical techniques to estimate the effect,
using REVIEW MANAGER 5.3 (RevMan 2014). We used Mantel–
Haenszel random effects meta-analysis for dichotomous outcomes
and the chi-square (χ2) test and I-square (I2) statistic to compare
between-study heterogeneity.

We used the Cochrane guideline risk of bias assessment tool [15] to
assess the risk of bias for RCTs against six domains: selection bias (ran-
dom sequence generation and allocation concealment), blinding of par-
ticipants and personnel, blinding of outcomes assessment, attrition bias,
reporting bias, and other sources of bias.

We conducted a risk of bias assessment for non-RCTs using ACRO-
BAT–NRSi (a Cochrane risk of bias assessment tool for non-randomized
studies of interventions).

3. Results

The search yielded 790 articles, eight of which are included in this
review (Fig. 1). The articles include three RCTs and five observational
cohort studies. One studywas conducted in Taiwan [12] and one in Brit-
ain [16]. The other six studies were conducted in the United States of
America (USA) (Table 1).

Across the studies, 4174 women received digoxin, 324 received KCL,
and seven received lidocaine. Investigators described the administration
site of these agents in four studies; they used either trans-abdominal or
trans-cervical routes.

Providers identified three routes of injection across the studies in-
cluding intra-amniotic, intra-fetal, and directly into the fetal cardiac
space. Digoxin was administered into the intra-amniotic or intra-fetal
space, while KCL and lidocaine were administered into the intracardiac
space. The dose of digoxin varied from 0.125 to 3 mg. KCL dosing and
concentration varied in three studies: 15% 1–3 mL, 2 mEq/mL 2–3 mL,
and 6 mmol. Only one of the studies assessed the use of lidocaine 2%
10 mL injected into the intracardiac space. Study characteristics are de-
scribed in Table 1.

Four studies compared intra-fetal vs. intra-amniotic injection of
0.125 to 3mgdigoxin [17–20]. Three studies compared feticide vs. no fe-
ticide; two of these studies used KCL 1–3 mL intracardiac [16,21] and
one study used digoxin 1 mg intra-fetal [5]. The final study compared
KCL 6 mmol intracardiac vs. lidocaine 2% of 10 mL intracardiac [12].

Among the eight studies, two studies evaluated feticide prior to
medical abortion [12,21], while the rest described the use of feticide
prior to dilation and evacuation. Participants' gestational ages ranged
from 17 to 38 weeks.

The overall risk of bias for the RCTs was high, mainly due to the lack
of blinding in outcome assessment and lack of blinding of the partici-
pants and personnel (Table 2 and Fig. 2). The risk of bias for the observa-
tional studies was also significant, mainly due to the lack of blinding and
selection bias (Table 3).

3.1. Success in achieving fetal demise

Success in achieving fetal demise is defined as absence of fetal car-
diac activity detected prior to abortion. Among the eight studies, five
documented success in achieving fetal demise [12,17–20]. All five stud-
ies used ultrasound to evaluate fetal cardiac activity. Four of the five
studies assessed fetal cardiac activity 24 h after administration of di-
goxin 0.125–3 mg intra-fetal vs. intra-amniotic (2 observational studies
[17,19] and two RCTs [18,20]). The fifth study, an RCT comparing KCL
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Fig. 1. PRISMA flow diagram showing studies included in the systematic review on drugs used to induce fetal demise prior to abortion.
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6mmol intracardiac vs. lidocaine 2% of 10mL intracardiac, assessed fetal
cardiac activity within 3 min following administration of the drug [12].

Pooled analysis of 2 RCTs [18,20] revealed that administration of di-
goxin 1–1.5 mg intra-fetal is superior in achieving fetal demise when
compared to digoxin 1–1.5 mg intra-amniotic (OR 3.53, 95% CI 1.60,
7.78) (Fig. 3). Two observational studies [17,19] similarly showed a
higher rate of success in the intra-fetal administration group. Tocce
et al. [19] compared the success of digoxin at a dose of ≥1 mg vs.
<1 mg with all sites of administration and found that there is a higher
rate of success at ≥1 mg dose (p<.001). Nucatola et al. [18] did not
find a difference in success between 1 mg intra-amniotic and intra-
fetal digoxin vs. 1.5 mg intraamniotic and intra-fetal digoxin (p=.21).

In the RCT comparing lidocaine 2% 10mL intracardiac to KCL 6mmol
intracardiac, investigators found that administration of lidocaine ismore
effective at achieving fetal demise than KCL (85.7% vs. 57.9%) [12].

Providers in this study instilled normal saline (10–20 mL) into the
pericardium to achieve fetal cardiac tamponade as a salvagemechanism
in those subjects without cessation of fetal cardiac activity noted after
3 min, which increased the success rate to 100% in both groups.

3.2. Serious maternal adverse events

All studies except one [18] included seriousmaternal adverse events
as an outcome throughout the follow-up period. Studies reporting seri-
ous maternal adverse events showed an overall higher rate of adverse
events in patients receiving feticidal agents than those not receiving
the medications. Dean et al. [5] compared D&E with or without digoxin
for fetal demise and found more spontaneous abortion, infection, and
3

rehospitalization in the group receiving digoxin 1 mg intra-fetal or
intra-amniotic (p<.001) (Table 4). A study by Lohr and colleagues on
the other hand, compared D&E following induced fetal demise with in-
tracardiac KCL 15%1–3 mL vs. without feticide and found no difference
in serious maternal complications between the groups (1% vs. 0.8%)
[16]. When comparing medication abortion with 20 mg PGE2 every 4
h following intracardiac KCL 2 mEQ/mL vs. without KCL, authors found
no difference in the rate of elevated temperature more than 38 °C
(p=.89) [21]. Two studies reported no seriousmaternal adverse events
among.

patients receiving digoxin, KCL or lidocaine [12,17]. A study compar-
ing digoxin 0.5–3 mg intra-amniotic vs. intra-fetal via trans-cervical in-
jection reported the rate of major adverse events (extramural delivery,
hemorrhagemore than 500 cc, embolism, uterine perforation, hysterec-
tomy, and hospitalizations) as 0.73% among 1665 women receiving di-
goxin [19].

3.3. Induction to expulsion time and procedure time

Two studies compared induction to expulsion or procedure time in
two groups that received and did not receive feticidal agents [16,21].
Elimian et al. [21] reported medical induction using 20 mg PGE2 every
4 h until expulsion and showed shorter median expulsion time with
those who received intracardiac KCL 2 mEq/ml 2–3 ml vs. those who
did not receive KCL (570 min vs. 890 min, p<.006). Lohr et al. [16] sim-
ilarly found a shorter mean procedure time for D&E in those who re-
ceived intracardiac KCL 15% 1–3 mL when compared to those who did
not receive KCL (12.7±5 min vs. 16.1±7.9 min, p<.001).



Table 1-
Descriptive data from studies evaluating pharmacologic induction of fetal demise prior to abortion

Study Study
type

Location
of the
study

Gestational age
range of study
participant in weeks

Number of
participants

Drug type and
dose

Route of
administration

Site of
administration

Intervention group Control group (N)

Primary outcome – Success in achieving fetal demise
White
2016

RCT USA 20–24 268 Digoxin 1 mg Transabdominal Intra-fetal or
intra-amniotic

D&E following feticide with
intra-fetal digoxin

N=136

D&E following feticide
with intra-amniotic

digoxin
N=132

Chen
2009

RCT Taiwan 24–38 26 KCL 6 mmol
and Lidocaine
10 mL of 2%

N/A Intracardiac Medical termination following fetal
demise with KCL

N=19

Medical termination
following fetal demise

with lidocaine
N=7

Molaei
2008

Cohort USA 17–24 1795 Digoxin
0.125–1 mg

Transabdominal Intra-fetal or
intra-amniotic

D&E following feticide with
intra-fetal digoxin

N=1664

D&E following feticide
with intra-amniotic

digoxin
N=131

Primary outcome- Procedure time
Dean
2012

Cohort USA 18–24 1079 Digoxin 1 mg N/A Intra-fetal or
intra-amniotic

D&E following feticide with digoxin
N=566

D&E without fetal
demise
N=513

Lohr
2018

Cohort Britain 18–24 2018 KCL 1–3 mL of
15%

N/A intracardiac D&E following feticide with KCL
N=288

D&E without fetal
demise
N=255

Primary outcome - Safety and effectiveness
Tocce
2013

Cohort USA 18–22 1493 Digoxin
0.5–3 mg

Trans-cervical Intra-fetal
intra-amniotic

D&E following feticide with
intra-fetal digoxin
N=57

D&E following feticide
with intra-amniotic
digoxin
N=1436

Nucatola
2010

RCT USA 18–24 52 Digoxin
1–1.5 mg

N/A Intra-fetal
intra-amniotic

D&E following feticide with
intra-fetal digoxin

N=26

D&E following feticide
with intra-amniotic

digoxin
N=26

Primary outcome - Induction to expulsion interval
Elimian
1999

Cohort USA 18–24 68 KCL 2 mEq/mL
2–3 mL

Transabdominal Intracardiac Medical termination with 20 mg
PGE2 vaginally every 4 hrs.

Following fetal demise with KCL
N=17

Medical termination of
pregnancy without

fetal demise
N=51
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3.4. Side effects

Three studies compared side effects during follow up among
groups that did and did not receive feticidal agents [16,20,21];
these studies could not be combined due to heterogeneity. Elimian
et al. [21] found no difference in side effects (nausea, vomiting, and
diarrhea in combination) between the cohorts who received KCL
2 mEq/mL 2–3 mL intracardiac and those who did not prior to med-
ical abortion using 20 mg PGE2 (47% vs. 51%, p=.78). Lohr et al.
[16] similarly found no difference in severe nausea and vomiting be-
tween those who received KCL 15% of 1–3 mL intracardiac vs. no KCL
prior to D&E (11.1 vs. 9.3%, p=.9).
Table 2
Summary of risk of bias for the three randomized controlled trials included in the systematic review

Random sequence
generation
(selection bias)

Allocation
concealment
(selection bias)

Blinding of
outcome
assessment
(detection bias)
(all outcomes)

Blinding
participants and
personnel
(performance
bias)

Incomplete
outcome data
(attrition bias)
(all
outcomes)

Selective
reporting
(reporting
bias)

Other sources
of bias

Chen
2009

Low (Randomization- using computer
generated random list)

High
(used odd vs. even (no
allocation concealment)

High
(no blinding)

High
(no blinding)

Low
(no loss to
follow up)

Low Unclear

Nucatola
2010

Low
(Randomization- using computer
generated random list)

Low
(used a sealed opaque
envelope)

High
(outcome assessors
not blinded)

High
(surgeons not
blinded)

Low
(no loss to
follow up)

Low High
(sample size low to detect
a difference)

White
2016

Low
(Randomization scheme prepared using
a random number table)

Low
(used a sealed opaque
envelope)

High
(no blinding)

High
(no blinding)

Low risk
(no loss to
follow up)

Low High
(sample size was low to
detect a difference)

4

OnlyWhite and colleagues reported side effects when comparing intra-
fetal vs. intra-amniotic digoxin. White et al. [20] compared the risk of
nausea, vomiting, and diarrhea among those who received digoxin
1mg intra-fetal vs. intra-amniotic and did not find a difference between
the groups; nausea (46% vs. 53%, p=.31), vomiting (27% vs. 22%, p=
.53) and diarrhea (6% vs. 4%, p=.75).

3.5. Patient and provider acceptability and patient satisfaction

No study investigated provider satisfaction or acceptability. One
study compared the acceptability of the surgical abortion between
women who received and did not receive KCL 15% 1–3 mL intracardiac
[16] and found no difference between the groups. In this study, 3.4% of



Fig. 2. (A) Summary risk of bias for three trials included in systematic review for drugs used induce fetal demise prior to abortion: low (+), high (−) or unclear (?) (B) Each risk of bias i
shown as a percentage.

Table 3
Summary of risk of bias for the five observational studies included in the systematic review

Bias due to
selection of
participants

Bias due to
Confounding

Bias in the measurement of
the intended intervention

Bias in selection of reported
results

Bias due to departure
from the intervention

Bias in
measurement of
the outcome

Bias due to
missing
data

Overall risk of
bias judgment

Dean
2012

Moderate (no
fatal flaws)

Serious (no
blinding)

Low (standardized definition
used to measure the outcome)

Low (outcomesmentioned at
the beginning of the study)

Low
(No loss to follow up)

Low
(none)

Low
(none)

Serious

Elimian
1999

Moderate
(no fatal flaws)

Serious (no
blinding)

Low (standardized definition
used to measure the outcome)

Low (outcomesmentioned at
the beginning of the study)

Low
(no loss to follow up)

Low
(none)

Low
(none)

Serious

Lohr
2018

Moderate (no
fatal flaws)

Serious (no
blinding)

Low (standardized definition
used to measure the outcome)

Low
(outcomes mentioned at the
beginning of the study)

Low
(there is loss to follow
up, but less than 10%)

Low
(none)

Low
(none)

Serious

Molaei
2008

Serious
(fatal flaw)

Serious
(no
blinding)

Low (standardized definition
used to measure the outcome)

Low (outcomesmentioned at
the beginning of the study)

Low
(no loss to follow up)

Low
(none)

Low
(none)

Serious

Tocce
2013

Serious
(fatal flaw)

Serious
(no
blinding)

Low
(standardized definition used
to measure the outcome)

Low
(outcomes mentioned at the
beginning of the study)

Low
(No loss to follow up)

Low
(none)

Low
(none)

Serious
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Fig. 3. Forest Plot comparing the success of intra-fetal vs. intra-amniotic administration o
digoxin among the two included randomized controlled trials.
*Intra-amniotic, **Intra-fetal.

Table 4
Serious maternal adverse events related to using digoxin, KCL or lidocaine in inducing fe

Adverse event Study Study design Interven

Pre-procedure expulsion Dean 2012 cohort D&E
Lohr 2018 cohort D

Hospital readmission Dean 2012 cohort D&E
One or more sign of infection Dean 2012 cohort D&E
Temperature more than 38 °C Dean 2012 cohort D&E

Elimian 1999 cohort Medical
Hemorrhage requiring transfusion Dean 2012 cohort D&E

Lohr 2018 cohort D
Uterine perforation Dean 2012 cohort D&E
Cervical laceration requiring repair Dean 2012 cohort D&E

Lohr 2018 cohort D
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f

patients who received KCL described the surgical abortion procedure as
unacceptable as compared to 2.7% of the patients who did not receive a
feticidal agent (p=.2).
4. Discussion

Our systematic review identified eight studies evaluating feticidal
agents (digoxin, KCL, and lidocaine) prior to abortion. Based on the out-
come from two RCTs and two observational studies, intra-fetal adminis-
tration of digoxinwas superior to intra-amniotic digoxin administration
in achieving fetal demise at 24h post-injection. OneRCT foundno signif-
icant difference in the success of achieving fetal demise between 1 and
1.5 mg of digoxin, while an observational study found a significant in-
crease in success at a dose of ≥1 mg vs. <1 mg. Intracardiac lidocaine
was superior to intracardiac KCL in achieving fetal demise at 3 min
post-injection [12], but this finding was from a single study with small
sample size, thus should be interpreted cautiously.

Concomitant cardiac tamponade by instillation of 10–20 mL of nor-
mal saline into the pericardium increased the success rate of achieving
fetal demise in both intracardiac lidocaine and intracardiac KCL admin-
istration. Inducing fetal demisewith intracardiac KCL also reduced abor-
tion time significantly for both medication abortion and D&Es. The
difference in time with medication abortion was 320 min, which is
both statistically and clinically significant. The 3.5 min difference in
D&E time was likely of limited, if any, clinical significance.

The overall complication rate in our reviewwas low, similar to other
clinical studies [22,23]. The risk of experiencing hemorrhage requiring
transfusion, cervical tear, and uterine perforation was not different
between those who did or did not receive digoxin. However, pre-
procedure expulsion, hospital re-admission, and presence of one or
more signs of infection were higher in those who received intra-fetal
or intra-amniotic digoxin, but not in those who received intracardiac
KCL or lidocaine. The limited numbers of subjects receiving KCL and li-
docaine and the lack of any studies comparing digoxin with either KCL
or lidocaine make it difficult to reach any firm conclusion on their
tal dem

tion vs

with
&E w
with
with
with
termin
with
&E w
with
with
&E w
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comparative safety. A well-powered study evaluating all three agents
would be very helpful in clarifying this issue.

Other side effects (nausea, vomiting, and diarrhea) were similar be-
tween those who received digoxin or KCL and those who did not
[16,20,21]. None of these studies were powered to make strong conclu-
sions about side effects. Despite an increase in the risk of some serious
maternal adverse events, patient acceptability of the abortion procedure
with or without feticide was similar [16]. Thus, beyond safety, efficacy,
and efficiency, increased research efforts should be made to investigate
whether the delivery of care is patient-centered, timely, and equitable
[24].

4.1. Strengths and limitations

The review includes a detailed literature searchwithout language re-
strictions and inclusion of studies from three continents. The review also
covers a wide range of gestational ages, from 17 to 37 weeks. This
review does have some limitations. There is marked heterogeneity be-
tween the eight studies, only three ofwhichwere RCTs,making compar-
isons somewhat difficult.

No study addressed all the outcomes of interest. In all eight studies,
feticidal agent administration and outcome assessmentwas ultrasound-
dependent, and thus generalizability of these findings to settings with
limited access to ultrasound was difficult to discern. While ultrasound
guidance is standardly used in all studies evaluating feticidal injection,
noneof these studies provided data concluding that ultrasound is neces-
sary or required for intra-amniotic administration of digoxin.

In clinical settings that lack consistent ultrasound availability, intra-
amniotic digoxin administrationwithout ultrasound guidance is a viable
option, and locally standardmeans of assessing fetal cardiac activity (fe-
toscope, Doppler) can be used to determine success. Only one study in-
cluded lidocaine, and that arm had only seven subjects, limiting the
ability to make any conclusions regarding the safety or efficacy of lido-
caine for inducing fetal demise.

This review also covered a wide range of different gestational ages,
making it difficult to examine the effect of gestational age on the safety
and efficacy of the drugs. Several important outcomes related to serious
adversematernal outcomes and side effects are derived from only three
studies. Most importantly, none of the RCTs.

reported on the adverse events of pre-procedure expulsion, hospital
readmission, or the presence of one or more signs of infection. These
outcomes should therefore be interpreted cautiously.

Few comparative studies have evaluated the effectiveness, potential
complications, or acceptability of different feticidal agents. Data from in-
cluded cohort studies support the efficacy of intra-fetal and/or intra-
amniotic digoxin, intracardiac KCL, and intracardiac lidocaine in achiev-
ing pre-abortion fetal demise. Evidence from two randomized trials, in-
cluding one adequately powered study, suggests that intra-fetal rather
than intra-amniotic digoxin is more effective at inducing fetal demise.
Limited available evidence from observational studies suggests that
feticidal agentsmay reduce abortion time formedical abortion, and pos-
ise prior to abortion

. comparator Rate in intervention Rate in comparator p

digoxin vs. no digoxin 11/566 (1.94%) 0/513(0%) <.001
ith KCL vs. no KCL 3/288 (1%) 2/255 (0.78%) .7
digoxin vs. no digoxin 11/566 (1.9%) 0/513 <.001
digoxin vs. no digoxin 19/566 (3.4%) 3/513 (0.6%) <.001
digoxin vs. no digoxin 7/566 (1.2%) 1/513 (0.2%) .08
ation with KCL vs. no KCL 9/17 (52.9%) 28/51 (54.9%) .89
digoxin vs. no digoxin 3/566 (0.53%) 3/513 (0.6%) .9
ith KCL vs. no KCL 1/288 (0.25%) 0/255 .3
digoxin vs. no digoxin 2/516 (0.4%) 1/513 (0.2%) .63
digoxin vs. no digoxin 8/566 (1.4%) 6/513 (1.2%) .72
ith KCL vs. no KCL 2/288 (0.69%) 7/255 (2.7%) .06
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sibly D&E. This advantage of feticide is more pronounced in low- and
middle-income countries, where medical abortion is most commonly
used in the second trimester. Even in the settings where ultrasound
availability is limited, intra-amniotic administration of digoxin is possi-
ble and detection of fetal cardiac activity can be performed via usual
clinical practice.

There is a significant research gap in clinical trials comparing differ-
ent feticidal agents, as well as those comparing feticide vs. no feticide in
terms of safety and effectiveness. Thus, we recommend well designed,
randomized controlled trials comparing the safety, efficacy, and accept-
ability of these drugs. We further recommend that more studies should
be conducted in diverse settings to demonstrate the experience of using
these agents with andwithout the use of ultrasound, as well as examin-
ing the technical expertise required for second trimester transcervical/
transabdominal intracardiac administration of drugs.
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