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CHAPTER 8

SUMMARY

Improvement in non-invasive diagnostic methods, such as sensitive pregnancy tests in 
urine and serum and high resolution transvaginal sonography, has enabled early diagnosis 
of ectopic pregnancy from ~1980 onward. As a consequence, the clinical presentation of 
ectopic pregnancy has changed from a life-threatening disease, necessitating emergency 
surgery, to a more benign condition in frequently asymptomatic women for whom non-
invasive treatment options became available. 
Asymptomatic women presenting with suspected ectopic pregnancy can now be managed 
expectantly with transvaginal sonography and serum hCG monitoring to assess pregnancy 
outcome. At initial presentation, the ectopic pregnancy may be suspected on transvaginal 
sonography by an ectopic ring or ectopic mass and/or free fluid in the pouch of Douglas. 
If these sonographic findings are absent, a tentative diagnosis of pregnancy of unknown 
location (PUL) is made. In time, the definite pregnancy outcome of PUL will become clear, 
which may be an intra-uterine pregnancy, an ectopic pregnancy, a failing PUL with an 
uneventful serum hCG decline to undetectable levels or a persisting PUL with plateauing 
serum hCG concentrations. The latter is clinically approached as an ectopic pregnancy. 
There is worldwide consensus that transvaginal sonography and quantitative serum hCG 
measurement are useful in the diagnosis of ectopic pregnancy and should be applied. 
However, a variety of different diagnostic algorithms are globally used, especially in women 
with PUL, to predict the final location and viability of the pregnancy. Evidence is lacking on 
the optimal strategy to predict the definite pregnancy outcome in women with PUL. 
Women with a visible ectopic pregnancy or a persisting PUL and low and plateauing 
serum hCG concentrations have thus far been offered medical treatment with systemic 
methotrexate. However, it may be that these ectopic pregnancies follow the natural course 
of a self-limiting process, resulting in tubal miscarriage or reabsorption. Watchful waiting 
has been suggested as a safe alternative to treatment in this selected group of women with 
ectopic pregnancies, but has never been investigated in a randomised setting.
The work presented in this thesis begins with a focus on non-invasive diagnostic methods 
for ectopic pregnancy. The heterogeneity found in studies on diagnostic tests for ectopic 
pregnancy has led to an international recommendation on uniform definitions of early 
pregnancy complications. Hereafter, we researched risk factors involved in severe 
complications of ectopic pregnancy. Finally, we investigated the treatment effect of systemic 
methotrexate and the impact on health related quality of life of this treatment compared to 
expectant management in women with ectopic pregnancy.

Chapter 1 gives an overview of the historical developments in the diagnostic and therapeutic 
management of ectopic pregnancy leading up to current clinical practice. An outline and 
description of the objectives of this thesis is given.
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In Chapter 2 we perform a systematic review and meta-analysis to determine the diagnostic 
accuracy of the various serum hCG strategies in women with a pregnancy of unknown 
location (PUL). The term PUL refers to cases where a pregnancy test is positive but the 
pregnancy cannot be visualised by transvaginal sonography. Various strategies integrating 
transvaginal sonography and serum hCG measurements are used for follow-up until the 
location and/or viability of the pregnancy becomes clear. Medline and EMBASE were 
searched from 1980 to January 2012. Comparative diagnostic studies on the diagnostic 
value of serum hCG in women with PUL were not found. We included 23 cohort studies, 10 
studies on a single serum hCG cut-off level, four on serum hCG ratio (hCG 48 h/hCG 0 h) and 
six on logistic regression modelling. Three other strategies were reported using serum hCG, 
serum progesterone and/or uterine curettage findings; each of these strategies comprised a 
single study. The studies included in this review showed substantial clinical heterogeneity in 
the definition of the pregnancy outcome, and only data for the pregnancy outcome ectopic 
pregnancy were suitable for meta-analysis. The receiver operating characteristic curves 
showed that the serum hCG ratios and logistic regression models had a better diagnostic 
performance as compared with an absolute single serum hCG level in the case of ectopic 
pregnancy.

In Chapter 3 we perform a systematic review and meta-analysis to determine the accuracy 
of a single progesterone measurement in early pregnancy. Serum progesterone has 
been proposed as a useful test to distinguish a viable pregnancy from a miscarriage or 
ectopic pregnancy. Low progesterone levels are associated with miscarriages and ectopic 
pregnancies, both considered non-viable pregnancies, and high progesterone levels with 
viable pregnancies. Medline, Embase, CINAHL, and the Cochrane Library were searched 
from inception to April 2012. We included 26 cohort studies, comprising seven studies 
in women with clinical symptoms and inconclusive ultrasound assessment (PUL) and 19 
studies in women with clinical symptoms alone. Among women with clinical symptoms and 
an inconclusive ultrasound assessment, a single progesterone test (five studies with in total 
1,998 women and cut-off levels from 3.2 to 6 ng/mL) predicted a non-viable pregnancy with 
a pooled sensitivity of 74.6% (95% CI: 50.6%-89.4%), specificity of 98.4% (95% CI: 90.9%-
99.7%), positive likelihood ratio of 45 (95% CI: 7.1-289), and negative likelihood ratio of 
0.26 (95% CI: 0.12-0.57). The median prevalence of a non-viable pregnancy was 73.2%, 
and the probability of a non-viable pregnancy raised to 99.2% if the serum progesterone 
concentration was low.
A low concentration of progesterone (less than 3.2 to 6 ng/mL) in women with clinical 
symptoms and an inconclusive ultrasound assessment (PUL) did not distinguish between 
women with an ectopic pregnancy and those with an early normal pregnancy or a 
miscarriage and should not be used for this purpose. We conclude that a single progesterone 
measurement for women presenting with vaginal bleeding and/or abdominal pain in early 
pregnancy and with an inconclusive ultrasound assessment (PUL) can only rule out a viable 
pregnancy.



140

CHAPTER 8

In Chapter 4 a consensus statement is proposed to improve the interpretation of future 
studies in women who are initially diagnosed with a PUL. Global differences were noted in 
populations studied and in the definitions of final pregnancy outcomes in women initially 
diagnosed with a PUL. A review of the literature was performed and a series of collaborative 
international meetings to develop this consensus statement was organised. We propose 
to define initial ultrasound classification of findings into five categories: definite ectopic 
pregnancy, probable ectopic pregnancy, PUL, probable intra uterine pregnancy, and definite 
intra uterine pregnancy. Women with a PUL should be followed and final pregnancy outcomes 
should be categorised as visualised ectopic pregnancy, visualised intra uterine pregnancy, 
spontaneously resolved PUL, and persisting PUL. Those with the transient condition of a 
persisting PUL should ultimately be classified as nonvisualised ectopic pregnancy, treated 
persistent PUL, resolved persistent PUL, or a non-viable intra uterine pregnancy confirmed 
by histology from a uterine curettage. Careful definition of populations and classification of 
the various pregnancy outcomes should optimise objective interpretation of research, allow 
objective assessment of future reproductive prognosis, and hopefully lead to improved 
clinical care of women initially identified to have a PUL.

In Chapter 5 we study the association between patient-related risk factors and severe 
maternal morbidity in women with an ectopic pregnancy. Furthermore, we identify 
substandard care factors in clinical care management. A case-control study was performed. 
Case subjects were women with a tubal ectopic pregnancy complicated by severe intra-
abdominal haemorrhage necessitating blood transfusion of ≥4 units of packed red blood 
cells peri- or postoperatively. Control subjects were women with tubal ectopic pregnancy 
who were haemodynamically stable and surgically treated. Patient-related risk factors were 
defined as: maternal age, gestational age, previous ectopic pregnancy, Chlamydia infection, 
pelvic inflammatory disease, assisted reproductive techniques, and serum hCG level. 
Substandard care categories were classified as unawareness of the clinician, misdiagnosis, 
and nonadherence to the national guideline on ectopic pregnancy. The study did not identify 
any patient-related risk factor for severe intra-abdominal haemorrhage in women with 
ectopic pregnancy. Substandard care was scored more often in case subjects (43%) than in 
control subjects (14%), mainly due to misdiagnosis. We conclude that awareness of ectopic 
pregnancy among young fertile women and care providers and clinical care management 
according to the guideline is important to prevent severe maternal morbidity.

Chapter 6 describes the result of a randomised controlled trial that investigated treatment 
success of systemic methotrexate compared with expectant management in women with 
an ectopic pregnancy or a PUL with low and plateauing serum hCG concentrations. Women 
were assigned to medical treatment with single dose systemic methotrexate or expectant 
management. Seventy three women were included of whom 41 were allocated to single 
dose methotrexate and 32 to expectant management. The primary outcome measure 
was an uneventful decline of serum hCG to an undetectable level (<2 IU/L) by the initial 
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intervention strategy. Secondary outcome measures included additional treatment, side 
effects and serum hCG clearance time. The primary treatment success rate of single dose 
methotrexate was 76% and of expectant management 59% (RR 1.3 95% CI: 0.9-1.8). In 
nine women (22%), additional methotrexate injections were needed, compared with nine 
women (28%) in whom systemic methotrexate was administered after initial expectant 
management (RR 0.8; 95% CI: 0.4-1.7). One woman (2%) in the methotrexate group 
underwent surgery compared with four women (13%) in the expectant management group 
(RR 0.2; 95% CI: 0.02-1.7), all after experiencing abdominal pain within the first week of 
follow-up. In the methotrexate group, nine women reported side effects versus none in the 
expectant management group. From this data we conclude that expectant management is 
an alternative to medical treatment with single dose systemic methotrexate in women with 
an ectopic pregnancy or a PUL and low and plateauing serum hCG concentrations. 

In Chapter 7 we investigate the impact on health-related quality of life (HRQoL) in women 
with ectopic pregnancy or PUL with low and plateauing serum hCG concentrations treated 
with single dose systemic methotrexate or expectant management. All women who 
participated in the randomised controlled trial (Chapter 6) were eligible for the HRQoL 
measurements. HRQoL was assessed with the use of several standard self-administered 
psychometric measures with established reliability and validity: the Medical Outcome Study 
36-Item Short Form Health Survey (SF-36), the Rotterdam Symptom Checklist (RSCL), and 
the Hospital Anxiety and Depression Scale (HADS). The questionnaires were completed 
before randomisation, and one week, four weeks and 12 weeks after randomisation. We 
found no difference in HRQoL between the two treatment groups. In general, HRQoL 
improved over time and mental health restored to normal four weeks after treatment. 
The need for additional treatment, i.e. additional methotrexate injections for inadequately 
declining serum hCG concentrations or surgical intervention, had no impact on HRQol. We 
conclude that health related quality of life is comparable in women with ectopic pregnancy 
or a PUL and low and plateauing serum hCG concentrations after treatment with single dose 
systemic methotrexate or expectant management.

IMPLICATIONS FOR CLINICAL PRACTICE 

The first diagnostic procedure in women with mild clinical symptoms (vaginal bleeding and/
or slight abdominal pain) and a positive urine pregnancy test is a transvaginal ultrasound 
scan. In case of an inconclusive ultrasound assessment, there is a probability (~30%) of a 
normal viable intra uterine pregnancy that may be too early to be detected on ultrasound. 
However, most women will have a non-viable pregnancy being a miscarriage or an ectopic 
pregnancy. Serum hCG ratios within 48 hours, either alone or in logistic regression models, 
should be used to distinguish early intra uterine pregnancies from ectopic pregnancies. The 
specific serum hCG cut off level from which serum hCG follow-up is installed varies per 
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local protocol and may be based on the expertise of the ultrasonographer. A suboptimal 
rise in serum hCG after 48 hours makes an ectopic pregnancy likely. Since a suboptimal rise 
in serum hCG may also occur in viable intra uterine pregnancies, the serum hCG ratio can 
be complemented with a serum progesterone measurement. This test can be added to the 
existing diagnostic algorithms for evaluation of early pregnancy to exclude a viable intra 
uterine pregnancy. Low progesterone levels may be used in counselling women about the 
non-viability of the pregnancy, but does not dismiss women from further follow-up as serum 
progesterone measurement does not help in determining the location of the pregnancy.

Asymptomatic women, who are uncertain about their gestational age or who are anxious 
about their pregnancy after a history of subfertility or early pregnancy complications, may 
request early ultrasound scanning. One should realise that these women are threatened 
by a false diagnosis of suspected ectopic pregnancy, whereas the evolving intra uterine 
pregnancy is just too early to visualise on the scan. This early scanning may thus lead to 
even more insecurity, more follow up scans, and serum hCG measurements without clear 
implications for treatment. 

In the treatment of ectopic pregnancy with low and plateauing serum hCG concentrations, 
expectant management is an alternative to treatment with single dose systemic methotrexate. 
With expectant management, 60% of women with a visible ectopic pregnancy and serum 
hCG <1,500 IU/L or women with PUL and serum hCG <2,000 IU/L had an uneventful clinical 
course with steadily declining serum hCG levels. This means that methotrexate, a potentially 
harmful drug, may be withheld in these women.

IMPLICATIONS FOR FUTURE RESEARCH

For the diagnosis of ectopic pregnancy, the optimal strategy still needs to be determined 
using transvaginal ultrasound, serum hCG ratio, serum progesterone and, possibly, the 
histopathological outcome of a uterine curettage. To do so, well defined prospective 
comparative studies are needed using standardised diagnostic entities and clinical definitions 
of pregnancy outcome. 

The diagnosis and treatment of ectopic pregnancy and PUL is somewhat intertwined with 
the implementation of expectant management. For example, women can be diagnosed 
with persisting PUL after initial expectant management and then treatment with systemic 
methotrexate is indicated. Recently, a multicentre international randomised controlled trial 
has started to determine the optimal management for women with a persisting PUL. It is a 
3-arm study where randomisation will take place between 1) uterine evacuation followed 
by systemic methotrexate (2 dose regimen) in case of absence of trophoblastic tissue, 2) 
treatment with systemic methotrexate or 3) expectant management (1).
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In the treatment of ectopic pregnancy more evidence is needed to state that expectant 
management is as successful as systemic methotrexate. This evidence can be obtained 
only by a non-inferiority trial or a superiority trial with a smaller difference between the 
study groups than the 30% difference in treatment effect we accepted in our randomised 
controlled trial. Furthermore, possible side effects of methotrexate, as well as the advice 
to refrain from a next pregnancy for at least three months after methotrexate treatment in 
view of teratogenicity should be taken into account.

Refinement is needed in identifying women who can be managed expectantly with a safe 
but minimised number of follow up visits and ultrasound scans. Since the success rate of 
expectant management was found to be sixty percent in selected women, it remains a 
challenge to determine beneficial prognostic factors for expectant management. Prognostic 
factors can be different cut offs of the serum hCG ratio or progesterone levels. In our 
randomised controlled trial, the number of included women was too small to perform 
subgroup analysis on this subject. Currently, two comparable trials are ongoing in the UK 
and Australia comparing single dose systemic methotrexate to expectant management (2, 
3). These placebo-controlled trials have the same objective, inclusion criteria and outcome 
measures. Meta-analysis and subgroup analysis of the results of these trials, including ours, 
may provide guidance on the present management dilemmas in women with an ectopic 
pregnancy or a PUL with low and plateauing serum hCG concentrations. 

The upper limit of the serum hCG concentration still needs to be defined for successful 
expectant management. In our randomised controlled trial we included women with serum 
hCG concentrations up to 2,000 IU/L, since our local protocol indicated surgical treatment 
above this threshold. However, it may be that women with higher serum hCG concentrations 
can be managed expectantly as well. Furthermore, future research should focus on the 
definition of successful expectant management and failure. Since expectant management 
was never evaluated in a randomised setting before, we chose the rather safe range of 
expectant management during one week from allocation. The safe duration of expectant 
management (i.e. the definition of persisting PUL) needs further exploration in the future. 

Eventually, the best but challenging study design may be a cohort study in which all 
asymptomatic women diagnosed with ectopic pregnancy are managed expectantly, and 
only to install systemic methotrexate treatment in women with persisting serum hCG 
concentrations after a certain period and to perform surgery in women with clinical signs of 
impending tubal rupture.
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