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ARTICLE INFO ABSTRACT
ATII’C’F history: Objective: To compare oxycodone administration via intravenous patient-controlled analgesia (IVPCA) vs
Received 30 January 2022 on-demand administration during late-first- and second-trimester medically induced abortion.

Received in revised form 6 July 2022

Study design: A prospective randomized controlled study. We enrolled women between 64 to 128 days
Accepted 6 July 2022

of gestation in the study between June 2016 and August 2018. Participants were randomized to receive
oxycodone either via IVPCA or given on-demand orally, intramuscularly, or intravenously. Pain intensity

Keywords: and satisfaction with care were measured using the visual analogue scale (VAS, 0-100mm).
Medical induced abortion Results: Altogether 99 participants were randomized: 48 in IVPCA group and 51 in on-demand group.
Medication abortion Median gestational age was similar between groups (74 days [Interquartile range, IQR 69-81] in the IVPCA

Mifepristone

Misoprostol group vs 72 [69-80] in the control group, p = 0.587). Peak maximal pain was severe in both groups

(median pain VAS was 62 [IQR 44-84] and 71 [IQR 56-90], p = 0.52). The odds for severe pain (highest

82;?:(10“6 pain VAS>70) were similar between the groups (IVPCA group OR 0.51 [95% Confidence Interval 0.22-
Pain 1.18], p = 0.118). In contrast, the odds for mild or tolerable pain (highest pain VAS<40) were higher in
Second-trimester abortion the IVPCA group (OR 4.06 [95% CI 1.05-16.04], p = 0.043). Nevertheless, satisfaction with care was high
(VAS 94 [89-100]) in both groups. Of those experiencing severe pain, 94.0% declared pain medication as
adequate.
Conclusion: Women often experience severe pain during medical abortion irrespective of the mode of
opiate administration. Oxycodone administration via IVPCA permits women to self-administer analgesics
when experiencing pain, raising the odds for mild or tolerable pain during abortion care. Satisfaction with
care was high.
© 2022 The Authors. Published by Elsevier Inc.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)
Implications 1. Introduction

Medical abortion in late-first- and second-trimester is often Medical abortion has proven safe and effective irrespective of

painful experience. IVPCA offers a good method of choice for the duration of gestation and in all women, including those later
analgesia and raises the odds for tolerable pain (pain VAS less in pregnancy and young women and adolescents [1-6]. Abdom-
than 40) experience when compared to on-demand adminis- inal pain due to uterine cramping is a known consequence of
tration of analgesics. medical abortion. During late-first- and second-trimester medical

abortion, pain is often reported as severe (i.e.,, VAS >7, on scale
1-10) [1,7-9]. Advanced duration of gestation, nulliparity, younger
age and history of dysmenorrhea predict a more intense pain
experience [4,10]. Often the most severe pain is related to fetal ex-
pulsion, occurring within few hours after initiation of misoprostol
administration [7,8].
+ Corresponding author. Knowledge on optimal pain management during late-first-
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varies between providers [11-13]. The use of non-steroidal anti-
inflammatory drugs (NSAIDs) does not interfere with the effect of
mifepristone or misoprostol, and prophylactic use of NSAIDs lowers
the need for opiates during medical abortion [9].

Reported need for additional narcotic analgesics for pain con-
trol during second-trimester medical abortion has varied from less
than 10% to more than 80% in different studies [1,7,9,10]. Oxy-
codone taken orally at onset of abdominal pain did not reduce
maximal pain during medical abortion at less than 11 weeks of
pregnancy compared to placebo [8]. Study on intravenous patient-
controlled analgesia (IVPCA) with different fentanyl doses com-
pared to morphine showed a fentanyl dose 50ug to be most effec-
tive [14]. To our knowledge, there are no published studies on oxy-
codone administration using intravenous patient-controlled analge-
sia (IVPCA) during second-trimester medical abortion.

The aim of this study was to compare different administration
routes of oxycodone during late-first- and second-trimester medi-
cal abortion. We compared opioid administration via intravenous
patient-controlled analgesia (IVPCA) to opioids administered on-
demand either orally, intramuscularly or intravenously according to
our hospital policy. As the onset of pain is often unpredictable dur-
ing medical abortion, we assumed that oxycodone administered via
IVPCA gives women faster and more effective analgesia, decreases
the intensity of pain experienced, and therefore results in higher
satisfaction on abortion care and pain management.

2. Materials and methods

This randomized controlled study was conducted between June
20t 2016 and August 29", 2018. The study was approved by the
ethics committee of the Hospital district of Helsinki and Uusi-
maa (HUS320/13/03/03/2015) and the Finnish Medical Agency.
The EudraCT registration number of the study is 2015-003760-
36. The trial was registered at www.clinicaltrials.gov registry
(NCT02678897).

Women requesting medical abortion of a singleton pregnancy
at between 64 and 170 days of gestation were invited to partic-
ipate. This interval of gestational age was selected as patients at
this duration of gestation are hospitalized for abortion care based
on the Finnish national guideline for induced abortion [15]. Other
inclusion criteria were age between 15 to35 years, nulliparity and
no allergy for the analgesics used in the study. History of miscar-
riage or induced abortion were not exclusion criteria. We excluded
patients seeking abortion due to fetal abnormalities or maternal
health conditions. Fetal expulsion before intake of misoprostol, his-
tory of opioid or narcotic addiction, severe obesity (body mass in-
dex BMI >35 kg/m?2) or baseline illness (ASA 3 or 4) were also ex-
clusion criteria.

Medical abortion was carried out according to the Finnish na-
tional guideline [15]. Following clinical examination, and determi-
nation of the duration and status of the pregnancy by vaginal ultra-
sound, mifepristone (200mg) was administered orally at the out-
patient clinic (day 1). All participants were admitted to the hos-
pital ward for misoprostol administration 24 to 72 hours later in
the morning (day 3 or 4). The first dose of misoprostol (0.8mg)
was administered vaginally followed by 0.4mg doses every 4 hours
until fetal expulsion. Repeat doses are administered orally or vagi-
nally, depending on whether bleeding has started. Misoprostol was
administered orally in cases of heavy bleeding.

Participants were recruited for the study at the outpatient clinic
or by phone before they arrived the hospital ward. Participants
signed an informed consent after having received written and ver-
bal information on the study. A consent from guardian was re-
quested from minors (aged 15-17 years of age). Participants com-
pleted a questionnaire on background information. Reported use of
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pain medication during menstruation was used as an indicator of
history of dysmenorrhea.

Participants were randomized in computer-generated block al-
location using sealed envelopes to receive oxycodone either via
IVPCA or to administered on-demand. Blinding was not possible in
this study setting.

The IVPCA was prepared, and an intra-venous line was estab-
lished before the first dose of misoprostol. Concentration of oxy-
codone in IVPCA was 1mg/ml, boluses of 3mg (2.5mg for partici-
pants of weighing less than 50kg) with lockout of three minutes,
no background infusion, and at maximum of four boluses/hour.
Participants in the control group were administered oxycodone
orally, intramuscularly or intravenously as participants in the con-
trol group did not routinely get an IV line. Administration route
and doses were decided case by case at the hospital ward accord-
ing to local guidelines and a midwife’s assessment on pain inten-
sity.

All participants were administered prophylactic analgesics:
600mg of ibuprofen and 1000mg of paracetamol (acetaminophen)
simultaneously with first misoprostol intake, to be repeated later
up to three times a day if needed. Medication against emesis was
administered when needed.

Abortion-related pain and emesis were recorded every 30 min-
utes or as often as possible after the onset of the pain. We used
a paper diary, in which participants were asked to estimate the
intensity of pain and emesis. Information on analgesics used was
recorded. Intensity of pain and emesis during abortion were mea-
sured using a visual analogue scale (VAS). The visual analogue
scale is a 100mm long line. At the far left, 0 means no pain at
all and at the far right 100 the worst imaginable pain. A woman
marks the point in the 100mm long line best describing the in-
tensity of her pain or emesis. Regarding the intensity of pain, VAS
<40 was considered mild or tolerable pain, and VAS >70 severe
pain [16].

Following abortion care at the ward, participants were asked to
record pain and analgesics in a paper diary at home. A follow-up
visit was scheduled 2 to 4 weeks after abortion. On that visit, the
outcome of abortion was verified with ultrasound. Participants also
completed questionnaires on memory of pain and overall satisfac-
tion on the care (measured using VAS), adequacy of the analgesics
used, and willingness to choose medical abortion again if needed.

The primary outcome was maximal intensity of pain, measured
using VAS during medical abortion at the hospital ward. Secondary
outcomes included opiate administration (measured by number of
doses and total quantity of used oxycodone), emesis experienced
during abortion care, and overall satisfaction on pain management
and abortion care.

2.1. Sample size

In an earlier study, we reported mean maximal pain VAS of 70
(SD26.5) during second-trimester medical abortion [7]. The study
hypothesis was that we can decrease the pain level from VAS 70
to 35 by means of IVPCA. We initially planned to recruit partici-
pants in four subgroups of different gestational age and age: late-
first- and second-trimester abortions, and teenagers and adult par-
ticipants separately (ratio 1:2). To demonstrate a decrease of 35
points’ change in pain VAS with 90% power and alpha of 5% and to
compensate for an estimated 20% of dropouts, we aimed to recruit
a total of 16 teenagers or 32 adult participants per group. Thus,
the original aim was to enroll altogether 192 patients. We assumed
that half of all women eligible for the study would be willing to
participate. The aim was to complete the study within two years.

We stopped the recruitment at two years and two months
due to slow enrolment. This was partly due to decreasing num-
ber of induced abortions, especially among teenagers in Finland. As
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Enrollment Women requesting medical abortion during study period:
-Late first trimester (n=723)
-Second trimester (n=223)
Excluded:
-Did not meet the inclusion
. _ criteria
Randomized (n=101) -Refused from the study
Allocation ‘ ‘
Allocated to IVPCA group (n= 49) Allocated to control group (n= 52)
Excluded after allocation: Excluded after allocation (n=1):
* PCA not available (n=1) » Heavy bleeding before misoprostol
administration (n=1)
Analysis Analyzed (n=48) Analyzed (n=51)

Missing information:

* VAS from the ward (pain and
emesis) (N=2)

* Did not attend the follow-up
visit (n=5)

Missing information:

» Pain VAS from the ward (n=5)

» Did not attend the follow-up visit (n=9)

* Missing both pain VAS from ward and
follow-up visit (n=1)

Fig. 1. Flow of the randomized study comparing pain management with IVPCA and on-demand oral, intramuscular or intravenous administration of oxycodone during
medical induced abortion from 64 to 128 days of gestation: A study from Finland between years 2016 and 2018.

IVPCA = intravenous patient-controlled analgesia.

the groups of both teenagers and second-trimester abortions were
small, we analyzed the results in two groups according to random-
ization: opioid administration via IVPCA or on-demand. However,
randomization of participants into different subgroups resulted in
an even distribution of teenagers and adults, and late-first- and
second-trimester abortion in both study groups. Results were ana-
lyzed on basis of intention-to-treat, even if some of the data were
missing for some participants.

2.2. Statistical analysis

We used IBM SPSS version 25 for Mac (IBM Corp.) for analyses.
Comparisons were performed using nonparametric tests, Pearson’s
chi-square test, and Mann-Whitney-U test as appropriate. We used
logistic regression for calculating odds ratios (ORs). All statistical
tests were two-tailed. A p-value < 0.05 was considered to be sta-
tistically significant.

3. Results

Altogether 101 participants were randomized to the trial. We
excluded one from IVPCA group because PCA was not available for
her and one from control group due to heavy bleeding and abor-
tion before misoprostol after randomization (Fig. 1). We included
99 participants in the final analysis: 48 in the IVPCA group and 51
in the control group. Data were partly missing for seven partici-
pants in the IVPCA and for 15 in the control group.

Background characteristics were similar between the study
groups (Table 1). Range of gestational age was 64 to 128 days of
gestation. The gestational age was similar between the groups (me-
dian 73.5 days [IQR 69.0-81.0] in IVPCA group and 72.0 [69.0-80.0]
in control group, p = 0.59). Most of the participants (85.9%, n = 85)
requested an abortion late in the first-trimester (between 64 and
84 days of gestation). Teenagers (participants aged 15 - 19 years
old) covered 24.2% of the study population.

The median maximal pain VAS was 70 (Interquartile range, IQR
50-88) with no difference between the study groups (62 [IQR 44-

84] in the IVPCA group vs 71 [IQR 56-90] in the control group,
p = 0.52). Altogether 46.5% of participants reported severe pain
during medical abortion (VAS >70). The proportion of participants
experiencing mild or tolerable pain (maximal pain VAS <40) was
higher in the IVPCA group (20.8%) than in the control group (5.9%,
p = 0.03). The main results are presented in Table 2.

In IVPCA group 89.6% of participants needed opioids compared
to 84.3% in control group (p = 0.44). In the IVPCA group, total
number of opiate doses administered was higher than in the con-
trol group (4 [IQR 2-7] vs 2 [IQR 1-3], p = 0.03), but total quantity
of oxycodone was similar between the study groups (12mg [IQR
6-12] vs 12 mg [IQR 7-20], p = 0.99). In control group 16 partici-
pants received only per oral opiates, 25 intramuscular opiates and
two were administered intravenous opiates in addition to oral and
intramuscular doses.

Majority of participants needed antiemetics (72.9% in IVPCA
group and 78.4% in control group, p = 0.52), proportion being sim-
ilar regardless of opioid administration: 77.9% (n = 60) of those
who were administered opioid and 68.2% (n = 15) of those man-
aged without opioids (p = 0.35).

Altogether 47.5% of participants reported pain at home after
abortion care and almost all of them also reported analgesic use
when experiencing pain; there was no difference between the
groups.

Memory of pain was lower in the IVPCA (VAS 68 [46-83]) than
in the control group (VAS 82 [64-91], p = 0.02). Overall satis-
faction with care was high (VAS 94 [89-100]). Altogether 94.0%
of participants reported pain medication as adequate and 80.8%
would choose medical abortion again if needed. Satisfaction with
care was high also among participants who experienced severe
pain (memory pain VAS>70, satisfaction VAS 95 [84-100]) com-
pared to rest of the participants (VAS 94 [90-100], p = 0.56).

Factors affecting either severe pain (VAS >70) or tolerable pain
(VAS <40) during medical abortion are presented in Table 3. Prim-
igravids were more likely to experience severe pain (OR 3.76 [95%
Cl 1.51-9.37], p = 0.004. Emesis during abortion raised the odds
for severe pain (OR 3.70 [95% CI 1.21-11.38], p = 0.02). Odds
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Table 1
Background characteristics of the two study groups. Randomized study from Finland between 2016 and 2018.
IVPCA group (n = 48) Controls (n=51) p-value

Age (years) 23.2 (19.9-28.2) 23.5 (20.3-26.8) 0.72
BMI (kg/m?)* 22.3 (20.1-24.4) 23.2 (21.0-26.2) 0.38
Gestational age (days) 73.5 (69.0-81.0) 72.0 (69.0-80.0) 0.59
History of induced abortion(s) or miscarriage(s) 16 (33.3) 18 (35.3) 0.84
Reported ovulation pain (VAS)® 8 (0-29) 10 (0-49) 0.41
Reported menstrual pain (VAS)* 39 (20-64) 47 (12-65) 0.95
Reported use of analgesic during menstruation ¢ 24 (54.5) 26 (57.8) 0.76
Reported dyspareunia © 8 (17.8) 3 (6.5) 0.10
Smoking 25 (54.3) 26 (51.0) 0.74
In a relationship at the time of abortion 34 (70.8) 30 (58.8) 0.44
Emesis in current pregnancy (VAS)® 33 (14-65) 32 (7-55) 0.62

IQR, Interquartile range; n, Number of women; BMI, Body mass index; VAS, visual analogue scale (0-100).
Data are presented as median (IQR) or n (%). Percentage of women of whom the data are available.

2 Data missing from six women in study group and five in control

group

b Information missing from six women in study group and eight in control group

¢ Information missing from 10 women in study group and nine in
d Information missing from four women in study group and six in

control group
control group

¢ Information missing from three women in study group and five in control group

! Information missing from two women in study group

¢ Information missing from five women in study group and eight i

Table 2

n control group

Reported pain, emesis, and use on pain medication during and after medical abortion in study groups. Randomized study from Finland

between 2016 and 2018.

IVPCA group (n = 48) Controls (n = 51) p-value
Maximal pain (VAS; median, IQR)? 62 (44-84) 71 (56-90) 0.05
Intensity of maximal pain VAS?
Mild/tolerable (VAS <40) 10 (22.2) 3 (6.5) 0.03
Moderate (VAS 41-69) 16 (35.6) 16 (31.4) 0.94
Severe (VAS >70) 19 (42.2) 27 (58.7) 0.12
Need of narcotic (opioid) analgesics 43 (89.6) 43 (84.3) 0.44
Number of times narcotic analgesic administered 4 (2-7) 2 (1-3) <0.01
Oxycodone, total dose (mg) 12 (6-21) 12 (7-20) 0.99
Route of opiate administration
No opiates 5(10.4) 8 (15.7)
Oral 16 (31.4)
Oral and/or intramuscular 25 (49.1)
Only intravenous 43 (15.7)
Oral, intramuscular and intravenous 2 (3.9)
Timing of pain (hours from misoprostol intake)
Pain onset 1.7 (0.5-3.4) 1.4 (0.8-3.1) 0.94
Time of maximal pain 4.8 (3.5-5.8) 3.7 (2.3-6.5) 0.21
Reported emesis during abortion ?
Yes 37 (82.2) 35 (76.1) 0.47
VAS of emesis 19 (1-54) 33 (1-66) 0.47
At home after the abortion
Reported pain (yes) 26 (54.2) 21 (41.2) 0.14
Highest reported pain (VAS) 49 (31-67) 31 (19-76) 0.19
Use of analgesics (yes) 24 (92.3) 19 (90.5) 0.83
At follow-up visit
Memory pain VAS® 71 (46-83) 83 (64-91) (0.02
Memory VAS >70 22 (52.4) 30 (73.2) 0.05
Memory VAS <40 7 (16.7) 6 (14.6) 0.80
Satisfaction on care VAS ¢ 95 (84-100) 94 (90-99) 0.89
Analgesia reported as adequate © 42 (97.7) 37 (90.2) 0.15
Would you choose medical abortion again? (yes)’ 40 (95.2) 40 (95.2) 1.00

IQR, interquartile range; BMI, Body mass index; VAS, visual analogue scale (0-100); n, Number of women.
All data are presented as number of participants n (%) or median (IQR). Percentage of women of whom the data are available.

2 Data (pain diary) missing from three women in study group and
b Use of analgesics amond those who reported pain at home after

five in control group
abortion

¢ Information missing from six women in study group and 10 in control group
d Information missing from five women in study group and 10 in control group
¢ Information missing from five women in study group and nine in control group

[ Information missing from six women in study group and nine in

for mild or tolerable pain (VAS <40 compared to greater pain)
were higher in the IVPCA group (OR 4.06 [95% CI 1.05-16.04],
p = 0.04).

Ten participants in the IVPCA group (21.3%) and nine in the con-
trol group (17.6%, p = 0.72) underwent a surgical uterine evacua-
tion due to residual tissue.

control group

4. Discussion

Participants experienced severe pain during late-first- and
second-trimester medical abortions, the median of the highest re-
ported pain VAS was 70 (in scale 0-100). Most of the participants
in both groups needed opioid analgesia. These are in line with
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The odds for maximal pain to be severe (VAS >70) or tolerable (VAS <40) pain according to different background and abortion related
factors. Randomized study from Finland between 2016 and 2018

Variable Pain max VAS >70 p value Pain max VAS <40 p value
OR (95%CI) OR (95%CI)

Group: IVPCA 0.51 (0.22-1.18) 0.12 4,10 (1.05-16.04) 0.04

Control 1 1

Dysmenorrhea? 1.12 (0.48-2.62) 0.79 0.91 (0.30-2.79) 0.88

No dysmenorrhea 1 1

Teenagers 2.04 (0.79-5.31) 0.14 1.19 (0.38-3.76) 0.77

Adult women 1 1

Smoking: Yes 0.87 (0.38-2.00) 0.75 0.73 (0.23-2.28) 0.60

No 1 1

History of previous pregnancy

Primigravid 3.76 (1.51-9.37) 0.004 0.62 (0.19-2.02) 0.62

Yes 1 1

Relationship status:

Single 0.50 (0.18-1.37) 0.18 0.88 (0.13-3.66) 0.88

In relationship 1

Emesis during abortion:

Yes 3.70 (1.21-11.38) 0.02 1.53 (0.31-7.59) 0.60

No 1 1

Sufficient pain medication:

No 2.76 (0.27-27.8) 0.39 b

Yes 1

Duration of pregnancy:

Late 1°¢ trimester 1 0.71 1 0.41

2 trimester 1.24 (0.40-3.89)

0.41 (0.13-2.31)

OR, odds ratio; CI, Confidence interval; VAS, visual analogue scale (0-100).

Results of univariate regression analyses.
2 History of menstrual pain

b All participants having maximal pain VAS <40 declared pain medication as adequate.

previous findings [7]. There was no difference between the study
groups in the intensity of maximal pain reported, but the pain was
four times more likely to be mild or tolerable, and the memory
of pain at follow-up visit was lower when oxycodone was admin-
istered via IVPCA compared to on-demand administration. Even if
pain experienced was often severe, participants were highly sat-
isfied with treatment, eight out of 10 declared pain medication
to be adequate and would choose the medical method again if
needed.

As far as we know, our study is the first randomized study eval-
uating the use of oxycodone via IVPCA in abortion-related pain.
Randomization is a strength, but blinding would have been diffi-
cult in this study setting. The sample size was smaller than that
initially planned due to slow enrollment and difficulty in recruit-
ing participants to the study is a weakness. The doses or routes of
oxycodone administrated on-demand were not standardized, de-
cisions were made case-by-case at ward according to our clinic
practice. On the other hand, standardization of the opiates in the
control group could have led to either under or over treatment of
pain. Yet, our goal was to compare IVPCA to current clinical prac-
tice, in order to assess whether IVPCA could be an option for pain
management in the future during medical abortion. Furthermore,
data were partly missing for some of the participants and some
questionnaires were not fully completed, leading to a proportion
of missed information.

As also reported previously, we found that pain during medi-
cal abortion in the late-first- and second-trimester is often severe
[1,7-9]. Nevertheless, satisfaction with care in our study was high
regardless of pain intensity. This finding is in line with our previ-
ous results concerning early first-trimester medical abortion [17].
We argue that short duration of most intense pain and knowledge
of expected pain might explain the high acceptance of pain during
medical abortion. Nevertheless, we are concerned that a painful
abortion experience might trigger negative thoughts about future
pregnancies or childbirth.

We found that nine out of 10 women needed opiates for
pain during medical abortion, IVPCA offers the possibility to self-

10

administer analgesics at the time of pain and furthermore the ef-
fect of oxycodone administered intravenously is faster than if ad-
ministered orally or intramuscularly. This is an asset of IVPCA, as
intense pain often occurs quickly during medical abortion at the
time of fetal expulsion and might explain higher odds to keep pain
level as mild or tolerable. To our surprise, IVPCA did not reduce
the intensity of maximal pain in this study. IVPCA needs an intra-
venous line, which is not routinely provided for women during a
medical abortion in Finnish hospitals. This must be kept in mind
in discussions on pain management.

Emesis is a known side effect of both misoprostol and opi-
ates, and it was more often reported by participants experiencing
severe pain during abortion. This and our previous study shown
that majority of women experienced emesis during medical abor-
tion regardless of opioid administration [8]. As administration of
antiemetics was common in the study population, we argue that
antiemetic medication should be provided routinely during medi-
cal abortion regardless of opioid analgesics | the type of analgesia.

Both adequate pain medication and good information on ex-
pected pain should be offered to every woman undergoing med-
ical abortion. Even though we lack knowledge concerning opti-
mal pain management during medical abortion, patients’ wishes
and needs should be considered when planning abortion care.
The IVPCA is one option for pain management during medical
abortion.
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