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Abstract

Introduction: The challenge in medical abortion is to reliably determine success of treatment within a short
time interval, with the aim of improving evaluation of medical abortion outcomes. This can be done clinically using
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positive result above a threshold of 500-1000 U/L. No comprehensive
information on that subject, including the more recent techniques, is
available.

This systematic review examined the evidence regarding serum and
urine hCG testing for determining medical abortion outcome and how
these tests can be part of follow-up management of medical abortion
up to 63 days of gestation.

Method and Materials

An extensive literature search was performed using MedLine, with
key words “hCG” AND “abortion” and “abortion” AND “follow-up”,
to identify publications in English from 2003 to 2016 that provided
information on serum and urinary hCG testing up to 63 days medical
abortion and during follow-up. All articles with an English abstract
were reviewed. Titles and abstracts were used to identify studies
related to gestations up to 63 days and information regarding gestations
above 9 weeks was excluded. In addition to medical abortion studies,
studies describing hCG changes during pregnancy and after the end
of pregnancy, including causes other than medical abortion, were
included. A total of 910 references were found, of which 35 clearly
Tt the topic and were included. These papers provided information
regarding hCG course during pregnancy and/or hCG testing for
medical abortion follow-up (Table 1).

Results

The course of hCG during pregnanc“ and after medical
abortion

During pregnancy, hCG values differ signifcantly. Levels are
zero in non-pregnant women, show pronounced changes over time
like doubling every 48-72 h in early pregnancy, peak at 8-11 weeks of
gestation at levels around 200.000 U/L and then decline for the rest of
the pregnancy [10]. In early pregnancy, urinary hCG levels increase
daily by approximately 50% [11]. But huge individual variations make
it impossible to date gestational age based on hCG levels. Similarly,
it is not possible to diagnose successful abortion with a single test at
follow-up within two weeks after treatment. This explains why two
tests are needed to give a rapid result of the abortion, one at baseline
and one at follow-up to determine the outcome (Figure 1).
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Figure 1: Serum hCG concentration in physiological pregnancy (adapted from
Montagnana).

The decline in serum hCG following pregnancy termination is steep
initially, but low levels can remain up to 4-6 weeks. An hCG decrease in
the days following medical abortion is described in different studies [12-
14]. There is no consensus regarding the threshold of hCG at follow-up
in terms of percent of the initial value that would indicate a successful
abortion. Different opinions also exist on the speed of decrease of hCG
following medical abortion. The rate was thought by some authors to
depend on the initial hCG level, with a more rapid decline associated
with a higher baseline concentration before treatment [12]. Following
medical abortion using mifepristone and misoprostol, hCG declined
by 70.5 £ 8.8% in the 24 h following misoprostol, with no correlation
between the percentage decline within 24 h and the peak hCG level
measured prior to misoprostol administration [6]. Further, the reported
rate of decline ranged widely from 21% to 35% at 2 days and 60% to
84% at 7 days, depending on initial hCG value or with at least a 90%
decline in 95% of women at 5 days [12,14].

Serum hCQG testing to determine outcome of medical abortion

In a prospective observational study, Fiala et al. compared the
usefulness of hCG measurement and ultrasound examination before
and after medical abortion to determine treatment outcome [3]. The
study included 217 women who underwent medical termination
of pregnancy up to 49 days of amenorrhea using mifepristone and
misoprostol. Ultrasound examination and a serum hCG test were
performed before treatment and at follow-up (D6-D18). The hCG
levels at follow-up dropped to a mean of 3% (£ 3) of the value before
treatment, ranging from 1 to 44% of the initial value in cases of
successful abortion. When 20% of the initial hCG value was used as
a cut-off, a positive predictive value for successful expulsion of 0.995
was obtained. If the reduction of the hCG level was less than 80%, the
negative predictive value was 0.5 and further evaluation was needed to
confrm the outcome of treatment.

Further studies confrmed these results. In a retrospective study of
172 women who underwent medical abortion for pregnancy up to 63
days, the rate of decrease in hCG from baseline to 7 days was above
20% in only 4/91 women with successful abortions [15]. A prospective
study described a decrease of 99% in serum hCG at 15-71 days in 99%
of 255 women who underwent abortion up to 63 days [16].

Another prospective observational study of 254 women who
underwent medical abortion from 63 to 90 days showed a decline in
hCG above 97.5% in women with successful termination [17].

In a prospective comparative study of 144 women with treatment
for missed abortion or blighted ovum and a gestational age below 12
weeks, serum hCG testing was considered as effective as ultrasound in
confrming medically-induced abortion 2 and 4 weeks after expulsion,
with a kappa correlation coeffcient of 0.327 [18].

A prospective, controlled and randomized study of 376 women
who underwent medical abortion up to 63 days showed no signifcant
difference in the low-level rate of unplanned interventions and visits
between arms -8.2% in the hCG arm vs 6.6% in the ultrasound arm at
2 weeks [19].

The use of serum hCG testing did not signifcantly decrease
adherence to follow-up visits. In a retrospective chart review of 885
women who underwent medical abortion, the rates of loss to follow-
up were 23% in women choosing follow-up via in-offce ultrasound
assessment and 34% in women choosing hCG testing [20]. However,
the women who chose hCG testing were inherently less likely to follow
up. There was no difference between groups in the rate of loss to follow-
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up in another prospective study comparing the adherence to follow-up
between standard in-clinic and remote follow-up in 129 women who
underwent medical abortion up to 49 days of gestation (rate of loss to
follow-up: 28% for remote vs 23% for standard follow-up) [21].

Urine pregnanc" test (urine hCG test) and medical abortion

The concordance between urine and serum beta-hCG measurement
was demonstrated in multiple studies.

Urine beta-hCG testing (Orchid Biomedical System) followed
by serum testing in 97 women up to 3 weeks after medical abortion
(or during normal pregnancies) demonstrated good sensitivity (89%)
and specifcity (72%) of the urine test for identifying individuals
with a serum beta-hCG >1000 U/L [22]. In another prospective study
of 322 women who underwent medical abortion up to 63 days, the
concordance between urine (low sensitivity urine pregnancy test h(CG
Duo 5-1000) and serum beta-hCG levels was 94.5% [23].

Urine pregnancy tests have good sensitivity and good specifcity
to detect outcome of medical abortion up to 63 days [1,24-27].
Therefore, low-sensitivity hCG tests were developed. In a prospective
observational study of 3054 women who underwent medical abortion
up to 63 days, a low-sensitivity urine pregnancy test combined with
women’s self-assessment and a non-sonographic clinical evaluation
was as effective as US in identifying all women with on-going
pregnancies at follow-up 7 to 14 days after treatment [28].

Self-assessment using urine pregnanc? test combined with
other measures

Different self-assessment protocols that women can do at home
were evaluated using various urine tests. The objective was to decrease
the high loss to follow-up to 18 to 30% when women are asked to
return for a follow-up visit and to determine medical abortion outcomes
while individualising follow-up according to women’s preference [22].
Low-sensitivity urinary pregnancy tests have various thresholds of
hCG ranging from 500 to 2000 mIU/ml, while high-sensitivity urinary
pregnancy tests can detect hCG levels as low as 5 mIU/ml.

The feasibility of protocols combining a urine pregnancy test and
telephone follow-up was confrmed in multiple studies. A protocol
required a phone call 7 days after mifepristone administration,
followed by US if the woman or clinician thought the pregnancy was
not expelled. Otherwise, cases were followed by a high-sensitivity
urine pregnancy test 30 days after mifepristone and a phone call 3
days after the urinary test. It led to 97% complete follow-up in 139
women undergoing medical abortion up to 63 days in a study in 2400
women, the use of a home semi-quantitative urine pregnancy test in
combination with a standardized checklist over the phone led to a
98% rate of follow-up [29]. This compared to a 100% follow-up rate
in women attending clinical examination in combination with optional
US 2 weeks after mifepristone for medical abortion up to 63 days [30].
The adherence to scheduled follow-up was 92% in women who took
a low-sensitivity urine pregnancy test at home in combination with a
home visit or phone. This compared to a 78% follow-up rate for women
coming to a clinic 10 to 14 days after medical abortion for a bimanual
pelvic examination and low-sensitivity urine pregnancy test in a
randomized study of 731 women undergoing medical abortion up to 63
days [31,32]. A prospective, comparative, randomized study compared
clinical assessment with self-assessment of abortion outcome in 924
women who underwent medical abortion up to 63 days. Follow-up
was performed 1 to 3 weeks after abortion. No women in the routine
follow-up group had undetected continuing pregnancies in the second

trimester, versus 3 (0.7%) in the self-assessment group. However, self-
assessment was non-inferior to routine follow-up [33].

The usefulness of a remote/at home follow-up was also assessed
in a prospective study comparing the rate of follow-up in 999 women
undergoing medical abortion up to 63 days [34]. Women were
randomized either to: 1) a “clinic-based” group with US 1 week after
mifepristone administration or a high-sensitivity urine pregnancy
test performed at 3 weeks and a telephone call with clinic staff if
the woman could not attend the 1-week follow-up visit or 2) to a
“remote follow-up” group using a low-sensitivity pregnancy test and
a standardized questionnaire administered by a non-clinical call centre
operator by phone, text message or internet 2 weeks after treatment.
The rate of follow-up was 69% for remote follow-up and 73% for
clinic-based follow-up, but in the latter group, most failed to return
for their scheduled US and were followed by phone (83%). This high
level of follow-up was also confrmed in a retrospective analysis of
176 women who underwent medical abortion up to 63 days with a rate
of lost to follow-up of 5.6% for phone follow-up in combination with
urine pregnancy test within 4 weeks after medical abortion [35].

The sensitivity and specifcity of a remote protocol using a low-
sensitivity urine pregnancy test in combination with telephone follow-
up, were high, respectively 75% to 100% and 85 to 88% at 2 weeks
after medical abortion up to 63 days [31,36-38].

During clinical studies, 81 to 85% of women did a home urine
pregnancy test without waiting for the planned telephone follow-up
[28,35]. Based on this fnding, a study was conducted where women
could do a urine pregnancy test at home in combination with self-
assessment. Women were asked to contact the abortion service in case of
a positive or invalid test and in case of predefned signs and symptoms.
Results were assessed in 1726 women undergoing medical abortion up
to 63 days [39]. A total of 96% of women chose self-assessment and
6% of those phoned the service. Eight on-going pregnancies occurred
(0.5%, 95% confdence interval 0.2-0.9%), with 4 detected within 4
weeks of treatment and the remainder not detected until one or more
missed menses after the procedure. In another prospective study, the
self-assessment was provided either as a paper document or as an
automated interactive questionnaire on women’s mobile phones [40].
There was a good prediction of complete procedure in 71% of women
who used the mobile phone assessment and 91% of those who sent a
paper assessment.

A 2011 Cochrane meta-analysis of 8 studies looked at alternative
follow-up modalities after frst-trimester medication abortion to
diagnose on-going pregnancy or retained gestational sac [9]. The
sensitivity, specifcity, positive predictive value and negative predictive
value were calculated and compared with ultrasound or clinician
examination. The most promising follow-up modalities included serum
hCG measurements, low sensitivity urine pregnancy test combined
with a standardized assessment of women's symptoms and standardized
telephone consultation (perhaps followed by high sensibility urine
pregnancy test). These follow-up modalities had sensitivities of = 90%
and negative predictive values of = 99% and resulted in a proportion of
“screen-positives” of < 33%.

Discussion

The aim of this review was to describe the use of hCG testing for
medical abortion outcomes. More specifcally, it explored urinary hCG
testing using low-sensitivity tests that could facilitate self-assessment
follow-up, improve access to medical abortion in areas where there
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is no US access, decrease the rate of unnecessary surgery in case of
misinterpretation of US, reduce the time interval until outcome can be
determined and increase women’s autonomy in the abortion process.

Thirty-fve studies were identifed, of which 20 were related
to urinary hCG testing, either alone or in combination with self-
assessment. These studies illustrated the course of historic development
of current tests, including the initial use of serum hCG testing, followed
by the use of high-sensitivity urinary pregnancy tests and fnally, low-
sensitivity urinary hCG testing. This may explain the differences found
in the results of these studies.

This review confrmed that serum hCG testing allows for
determination of medical abortion outcomes. The good sensitivity
and good specifcity of urine hCG tests to detect outcomes up to 63
days was also demonstrated. However, the high sensitivity to detect
hCG and slow reduction of hCG in the human body after a successful
termination of pregnancy implies that a very long interval is necessary
before a normal hCG test would become negative, i.e. 4-6 weeks. This
could lead to a delay in the diagnosis of on-going pregnancy as well
as stress for the woman. New, low-sensitivity urine hCG tests have
therefore been developed to allow for earlier assessment.

To increase acceptability and reduce unnecessary surgical and
medical interventions after medical abortion, the current follow-up
protocols after medical termination of pregnancy should be revised.
Current follow-up protocols, sometimes even legally mandatory,
require the woman to come back to the clinic for an additional visit and/
or for US. The high loss to follow-up rate may be due to the woman’s
conviction that the pregnancy has ended combined with a good health
feeling. Consequently, many women see no need to spend time and
energy to see a doctor. Moreover, in countries where transportation
is diffcult, interest in self-assessment using urinary hCG testing was
demonstrated [31].

Of the recently proposed follow-up protocols, most do not
recommend a clinic visit. Follow-up may consist of remote assessment,
which may include clinical symptom assessment as well as hCG testing
using low sensitivity urine pregnancy test. Some use urine pregnancy
testing combined with telephone follow-up. The latter could be replaced
with written information given to patients as there is nothing that could
be asked exclusively during a telephone by another person instead of
written information handed over to the patient. A recent study from
Scotland found that when given the option, most women who plan to
go home to expel a pregnancy following an early medical abortion
choose not to receive a phone call from the abortion service [41].

Relying solely on hCG testing at early follow-up in medical
abortion is challenging because of huge individual hCG variations
during the frst trimester. A reliable diagnosis based on a single test
becomes even more diffcult because of the variation of hCG decline
after successful medical abortion. Therefore, a baseline hCG test at
the beginning of treatment is necessary to allow comparison with the
follow-up result. However, the new low-sensitivity tests allow use of
a single test if an intrauterine pregnancy has been diagnosed at the
beginning of treatment. Another beneft of these new tests is their ease
of use for all women regardless of education or literacy level.

One of the limitations of this review is the absence of information
regarding surgical management of medical abortion outcomes in
the presence or absence of hCG testing. This does not allow for any
comparison between various follow-up techniques. In addition,
concomitant parameters including the quality of medical care, the
psychological and relational dimensions of the woman’s request and

the woman’s feelings during abortion should also be taken into account
when comparing various follow-up techniques.

Conclusions

The different protocols described in this review, including serum
hCG testing, urinary hCG testing, paper questionnaire for self-
assessment and mobile phone questionnaire, allow practitioners to
individualise and personalise medical abortion follow-up without
impairing safety, as long as contraceptive counselling is undertaken
before initiation of medical abortion. The use of low-sensitivity urine
hCG testing improves follow up, as it saves women from unnecessary
clinic visits and shortens the time interval to obtain accurate results.
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