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Abstract
Introduction: Inducing fetal demise before termination after near viable gestational 
ages is practiced widely to avoid signs of life at delivery and reduce emotional 
trauma to the mother and her family. Digoxin is instilled by intra-fetal or intra-
amniotic routes at varying doses. In this study, we have used intra-amniotic digoxin 
and simultaneously compared the effectiveness of two doses of digoxin 1 mg and 
2 mg. 

Methods: This was a hospital-based Cross Sectional study conducted in the 
Department of Obstetrics and Gynecology at Pokhara Academy of Health Sciences 
from 1/1/2021 to 30/6/2021. A total of 24 pregnant women with gestational age 
sranging from 20 to 28 weeks with fetal anomalies confirmed by ultrasonography 
were enrolled in the study This time interval is the optimum time to detect fetal 
anomaly in second trimester. Ultrasound-guided intra-amniotic digoxin as 1 mg and 
2 mg were instilled serially. Fetal cardiac activity was checked by ultrasound at 18 
hours and 24 hours of digoxin injection.

Results: Among 24 cases of fetal anomaly, the majority occurred in primigravida 
(n = 14, 58.3%) with a mean age of 24.6 years and mean gestational age of 24.4 
weeks. The most common fetal anomaly was hydrocephalus (n = 9, 37.5%) followed 
by anencephaly (n = 6, 25%). Among 24 cases only one case had persistent fetal 
cardiac activity after 24 hours of digoxin who was at 28 weeks of gestation and had 
received 1 mg of digoxin.

Conclusion: Intra-amniotic injection of digoxin 1 mg is as effective as 2 mg at 
causing fetal demise by 18-24 hours. 
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Introduction
The incidence of fetal anomaly in the general population is 
2-3%.1 Congenital anomalies account for 20-25% of perinatal 
deaths.1 Advanced diagnostic techniques have made it easier 
to diagnose fetal anomalies that could provide parents with a 
choice to consider pregnancy termination.2 

Abnormal fetuses cause psychological and emotional trauma to 
the mother and her family and even the cost of care is greater 
because of attendant morbidities of late diagnosis. Dealing with 
such cases is an ethical dilemma both for the care providers 
and the parents if signs of life are present at the time of birth. 
Induced fetal demise before medical abortion is an option to 

avoid such dilemma and emotional consequences in case of 
fetal anomaly.3

Induced fetal demise is the procedure of inducing fetal death 
before the expulsion of the fetus.Evidence has shown that 
the majority of women prefer the concept of fetal death 
before the termination of pregnancy in the anomalous fetus.4 
Furthermore, fetal demise leads to easier and faster medical 
abortion.5 World Health Organization (WHO) recommends 
fetal demise after 20 weeks of gestation to avoid delivery of 
a viable fetus following termination of pregnancy whereas 
the Royal College of Obstetricians and Gynaecologists (RCOG) 
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recommends inducing fetal demise at greater than 21 weeks 6 
days of gestation6

Intracardiac potassium chloride is one of the most common 
methods of feticide, especially in developed countries which 
requires a skilled specialist.7 Evidences have also shown that 
intra-fetal administration of digoxin is superior to intra-amniotic 
digoxin administration.8 However, in resource poor countries 
like Nepal, intra-amniotic digoxin is widely used to induce fetal 
demise before second-trimester abortion because its use is 
comparatively simple and technically easier.5 Though there is 
wide use of digoxin for feticide, data about the optimal dose 
and route of administration are limited. Thus, the purpose of 
this study was to compare the effectiveness of intra-amniotic 
digoxin of different dosages (1 mg and 2 mg) for fetal demise 
before termination of pregnancy.

Methods
This was a hospital based cross-sectional study conducted 
in the Department of Obstetrics and Gynecology at Pokhara 
Academy of Health Sciences for six months from 1/1/2021 to 
30/6/2021.Ethical approval was obtained from the Institutional 
Review Committee (IRC), Pokhara Academy of Health Sciences. 
All anomalies detected by ultrasound during the period of 20 to 
28 weeks which might have fatal birth outcomes were recruited 
for the study. Patients visiting the Gynecology and Obstetrics 
outpatient department (OPD) for regular antenatal check-ups 
or any referral case from another institute for further evaluation 
were the sampling population for the study. 

Severe anomalous fetuses incompatible to life and consent 
given by parents were included in the study. Exclusion 
criteria included multiplepregnancies, pre-labor rupture of 
membrane, and medical disorders where digoxin could not 
be used, like maternal hypersensitivity, maternal preexisting 
cardiac conditions, renal impairment and preexisting maternal 
electrolyte imbalance.

Participants were stratified alternately into the two arms, 
starting with the 1 mg digoxin injection for the first inclusion, 
followed by the 2 mg digoxin injection for the second inclusion, 
and so forth. This alternating stratification pattern continued 
throughout the study period, ensuring a balance in the 
distribution of participants between the 1 mg and 2 mg arms. 
The alternation was intended to minimize potential bias and 
account for any sequential variations in patient characteristics 
(gestational age, maternal health, psychological and emotional 
well-being, previous pregnancy, uterine scar tissue, infection 
status, availability of resources) over time.

Patient particulars including age, parity, and gestational age 
were entered in proforma. Counseling for feticide was done and 
informed written consent was obtained from each participant. 
Two different doses of digoxin 1 mg and 2 mg were injected 
intra-amniotically serially by a 22gauze spinal needle under 
Ultra Sonography (USG) guidance. Fetal cardiac activity was 
recorded at 18 hours by USG and if the fetal heart rate (FHR) is 
present then again USG is done at 24 hours of digoxin injection. 
If the fetal heart rate is still after 24 hours of digoxin then again 
2mg of digoxin was given intra-amniotically and the fetal heart 

rate was seen after 18 hours. During that period mother was 
closely observed for any drug-related complications. Induction 
of labor was done with the help of misoprostol according to 
FIGO guideline 2017 AD.

Data Analysis: Patients characteristics like age, parity, 
gestational age, type of anomaly, and 1 or 2 mg of digoxin were 
entered in Microsoft Excel2020. The fetaloutcome for asystole 
and time taken for feticide were recorded and compared. For 
this ultrasound scan was performed to detect absent fetal 
cardiac activity. 

Results
During the study period, 24 patients were enrolled to receive 
intra-amniotic digoxin. The mean age was 24.6 years (range 18-
35 years) and the mean gestational age was 24.4 weeks (range 
21-28 weeks).

Table 1: Demographic characteristics of the patients (n=24)

Demographic Characteristics Frequency (n) Percentage (%)

Age 

<20 2 8.3

20-24 12 50.0

25-29 8 33.3

30-35 2 8.4

Total 24 100.0

Parity

Primi 14 58.3

P1 8 33.3

P2 1 4.2

P3 1 4.2

Total 24 100.0

Gestational Age ( Weeks)

20-24 13 54.2

24-28 11 45.8

Total 24 100.0

Nearly half of the patients were in the age group of 20 – 24 
years (50%) followed by 25 – 29 years( 33.3%). Among them, 
58.3% were primigravida and were at 20- 24 weeks of gestation 
(54.2%)

Table 2: Types of anomaly of fetus (n=24)

Anomaly Frequency Percentage

Hydrocephalus 9 37.5

Anencephaly 6 25.0

Multiple congenital anomalies 3 12.5

Polycystic Kidney Disease 2 8.3

Cystic Hygroma 2 8.3

Spinal defect 2 8.3

Total 24 100.0

The most common fetal anomaly was hydrocephalus (37.5%) 
followed by anencephaly (25%), multiple congenital anomalies 
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(12.5%), spinal defect (8.3%), cystic hygroma (8.3%), polycystic 
kidney disease (8.3%).

Table 3: Fetal heart rate after 18 and 24 hours (n=24) and its 
comparison among the dosages 

FHS Digoxin Frequency Percentage (%)

Absent within 18 hours 1 mg 11 45.8

2 mg 12 50

Persistent after 24 hours 1 mg 1 4.2

2 mg 0 0.0

Total 24 100.0

Among 24 cases, only 1 case had FHS present after 24 hours of 
digoxin. That patient was at 28 weeks of gestation and received 
1 mg of digoxin. In that patient again 2 mg digoxin was given 
and FHS was absent within 18 hours.

The effectiveness of two different doses of digoxin (1 mg and 
2 mg) was compared by assessing FHS after administration of 
intra-amniotic digoxin and the which suggested that there was 
no significant difference between the efficacy of these two 
different doses in causing fetal demise

There was no complication due to digoxin in any of the patients 
in either of the groups. 

Discussion
In this study, the mean maternal age was 24.6 years which 
was similar to the studies conducted by Shakya et al.(25 years)
and Tufa et al. (23.4 years).3,9 The mean gestational age in the 
current study was 24.4 weeks ranging from 21 to 28 weeks. In 
a study conducted by Sharvit et al., the gestational age ranged 
from 21 to 30 weeks with a mean of 24.2 weeks.2 According to 
the study of Tufa et al. the mean gestational age was 23.1 weeks 
with a range of 20 to 27 weeks.9 Shakya et al. study showed 
the mean gestational age to be 26.5 weeks ranging from 20-
34 weeks.3 The findings of all these studies were similar to this 
study regarding gestational age because this is usually the time 
when anomaly scans are mostly done and any abnormality if 
present is identified by ultrasonography.

The most common fetal anomaly in this study was hydrocephalus 
(37.5%) followed by anencephaly (25%), multiple congenital 
anomalies (12.5%), spinal defect (8.3%), cystic hygroma (2%), 
polycystic kidney disease (2%). In the study conducted by 
Shakya et al.,the most common anomaly was anencephaly 
(50%) followed by multiple fetal anomalies(18.75%).

In this study, following 2 mg intra-amniotic digoxin, cardiac 
activity was absent in 100% of cases within 18 hours. Eleven 
out of 12 cases with 1 mg digoxin had absent FHS within 18 
hours. Only 1 case had persistent FHS after 24 hours of digoxin 
and further received an additional 2 mg of digoxin and FHS 
was absent within 18 hours. In the study done by Shakya et al. 
cardiac activity was absent in 100% of cases following 24 hours 
of 1mg intra-amniotic digoxin.3 Results were comparable to the 
study done by Borgatta et al. in 22 women over 18 weeks of 
gestational age which concluded that intra-amniotic injection of 
digoxin 1.5 mg was effective at causing fetal demise by 20 to 24 

hours.5 In a study by Nucatola D et al, 52 women at 18-24 weeks’ 
gestation were randomized to one of four digoxin treatment 
groups: doses of 1 and 1.5 mg instilled via both routes intra-
amniotically or intrafetally.10 The failure rate did not vary by 
route of administration and was not lowered by increasing the 
dose from 1-1.5mg. Thus, they concluded that both the routes 
are safe and effective and doses of more than 1 mg maynot 
be necessary for inducing fetal death before second-trimester 
surgical abortion.10

The overall failure rate of digoxin in this study was 4.2% with 
1 mg of digoxinIn the study by Jackson et al. 126 women were 
randomized to receive either 1 mg intra-amniotic digoxin (n=62) 
or placebo (n=64). At 24 hours, there was a failure rate of 8%.4A 
retrospective cohort analysis of 1795 pregnant women between 
17 and 24 weeks’ gestation by Molaei et al. assessed varying 
doses of digoxin and reported no failure to induce demise at a 1 
mg intra-fetal dose.11 In a study by Borgatta et al. in 21 women, 
fetal cardiac activity was absent in all cases assessed at least 20 
hours after intra-amniotic injection of 1.5 mg digoxin and none 
had any sign of toxicity.5

In the present study, adverse effect or complication of digoxin 
was not observed in any case. Similar was the finding in the 
study done by Drey et al. in pregnant women between 19 and 23 
weeks gestation where 1 mg digoxin was administrated through 
intra-amniotic injection.12 Based on limited systemic absorption 
and the absence of clinically significant cardiac or clotting 
effects, they concluded intra-amniotically administered digoxin 
to be safe for use before late second-trimester pregnancy 
terminations. White et al. compared the effectiveness of 1.0 
mg intra-fetal or intra-amniotic digoxin to achieve fetal asystole 
before second-trimester surgical pregnancy termination.13

Conclusion
Intra-amniotic digoxin can be considered safe and effective in 
inducing fetal demise in case of fetal anomaly in the second 
trimester. There is no difference in the efficacy of 1 mg and 2 
mg digoxin in causing fetal demise. However, studies on larger 
scales are required to generalize the findings.
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