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CHAPTER 7

ABSTRACT 

OBJECTIVE: To study the impact on health-related quality of life (HRQoL) of treatment 
with systemic methotrexate (MTX) or expectant management in women with ectopic 
pregnancy or pregnancy of unknown location (PUL) with low and plateauing serum hCG 
concentrations.

DESIGN: HRQoL was assessed alongside a randomised clinical trial (RCT) with the use of 
standard self-administered psychometric measure questionnaires. 

PATIENTS AND SETTING: All women who participated in the multicentre RCT comparing 
treatment with systemic MTX to expectant management in women with ectopic pregnancy 
or persisting PUL were eligible for the HRQoL measurements.

MAIN OUTCOME MEASURE: HRQoL measures of three standardised questionnaires (SF-
36, RSCL, HADS).

RESULTS: Data was available for 64 of 73 women (78%) randomised in the RCT. We found no 
difference in HRQoL between the two treatment groups. The need for additional treatment, 
i.e. additional MTX injections or surgical intervention, had no impact on HRQoL.

CONCLUSION: Women treated with MTX or expectant management for an ectopic 
pregnancy or persisting PUL have a comparable quality of life. 
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INTRODUCTION 

The incidence of ectopic pregnancy is approximately 1 to 2% of all pregnancies (1). At initial 
presentation, the ectopic pregnancy may be suspected on transvaginal sonography by an 
ectopic ring or 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. Women 
with a visible ectopic pregnancy and low and plateauing serum hCG concentrations or a 
persisting PUL have thus far been offered medical treatment with systemic methotrexate 
(MTX) (2). However, it may be that early ectopic pregnancies follow the natural course of a 
self-limiting process, resulting in tubal abortion or reabsorption. 
Recently, we published a multicentre randomised clinical trial (RCT) in which we evaluated 
the effect of single dose systemic MTX and expectant management in women with ectopic 
pregnancy or a PUL and low and plateauing serum hCG concentrations, the METEX study (3). 
This RCT showed no advantage of single dose systemic MTX over expectant management in 
reaching an uneventful serum hCG clearance (relative risk 1.3, 95% confidence interval 0.9-
1.8). In fact, 60% of women after expectant management had an uneventful clinical course 
with steadily declining serum hCG levels without any intervention. On the other hand, 
30% of women who received MTX reported side effects. Thus, systemic MTX, a potentially 
harmful drug, did not have a larger treatment effect than expectant management and may 
be withheld in asymptomatic women with an ectopic pregnancy or a PUL and low and 
plateauing serum hCG concentrations. 
Given the observed clinical equivalence of systemic MTX and expectant management, 
health-related quality of life (HRQoL) becomes an important factor for women to choose 
one treatment over the other leading to better treatment satisfaction. The aim of this 
study was therefore to examine women’s HRQoL in the METEX study. We hypothesised that 
systemic MTX treatment would be more burdensome to women as a result of the potential 
side effects and the necessity for adequate contraception during three months because of 
the potential teratogenicity of MTX. 

MATERIALS AND METHODS

Study population 

All women who participated in our RCT with sufficient Dutch or English language skills to 
complete questionnaires were eligible for the HRQoL measurements. Included in the 
RCT were haemodynamically stable women with either an ectopic pregnancy visible on 
transvaginal sonography (an ectopic ring or an ectopic mass and/or fluid in the pouch of 
Douglas) and a plateauing serum hCG concentration < 1,500 IU/L or with a persisting PUL and 
a plateauing serum hCG concentration < 2,000 IU/L. A plateauing serum hCG was defined as 
a < 50% hCG increase or decrease between day 0 (first visit for clinically suspected ectopic 
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pregnancy) and day 4. Women with a viable ectopic pregnancy, signs of tubal rupture and/
or active intra-abdominal bleeding, and a contraindication for MTX or < 18 years of age were 
not eligible. After written informed consent had been obtained, women were randomly 
allocated to systemic MTX or expectant management. The trial was conducted from April 
2007 through January 2012 in one academic hospital, eight teaching hospitals and two non-
teaching hospitals in The Netherlands. The trial was registered as an International Standard 
Randomised Clinical Trial (METEX study ISRCTN 48210491, Eudract number: 2006-003003-
39) and was approved by the Medical Ethical Committee of the Academic Medical Centre 
and the boards of the individual participating hospitals. Individual or aggregate HRQoL 
results were not made available at any stage of the clinical study.

Clinical study design and treatment 

Women allocated to systemic MTX received a single MTX injection, 1 mg/kg body weight 
i.m. with a maximum of 100 mg, within 24 hours after randomisation. Women allocated to 
expectant management did not receive any specific treatment. Both treatment and weekly 
follow up were carried out in an outpatient setting. 
The primary treatment outcome was an uneventful decline of serum hCG to an undetectable 
level (<2 IU/L) by the initial intervention strategy. All women received instructions to contact 
the clinic in case of clinical symptoms related to tubal rupture. Women were advised to refrain 
from sexual intercourse until serum hCG was undetectable. Women receiving MTX were 
informed about the possible side effects and the interactions with alcohol, non-steroidal 
anti-inflammatory drugs, aspirin and antibiotics, and received advice on fluid intake, buccal 
hygiene and exposure to sunlight. They were advised to use adequate contraception during 
a period of three months after the last MTX injection (4). In both groups of women, weekly 
serum hCG measurements (expressed in IU/L) were performed until hCG was no longer 
detectable. In women treated with systemic MTX, repeated doses of MTX were given if the 
serum hCG concentration failed to fall by at least 15% at the weekly follow up visit, with a 
maximum of three additional injections (5, 6). If more than four MTX injections in total were 
required, surgical treatment was indicated. In women allocated to expectant management, 
treatment with systemic MTX (single dose 1 mg/kg i.m.) was administered whenever at any 
of the weekly follow-up visits the serum hCG concentration had risen compared with the 
prior value. Expectant management was continued if the serum hCG concentration fell by 
> 15% of the prior value. In case of a persistent plateauing serum hCG concentration the 
serum hCG concentration was reassessed after 48 hours to ensure it was not increasing. If 
it did increase by > 15%, treatment with systemic MTX was administered with a maximum 
of four injections. In case more than four MTX injections were required, surgical treatment 
was indicated. Whenever hemodynamic instability and/or clinical signs of tubal rupture 
(i.e. increasing abdominal pain in combination with a falling haemoglobin level and signs of 
intra-abdominal haemorrhage on transvaginal sonography) occurred, surgical intervention 
was carried out. 
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Patient characteristics and clinical data were collected in a case record form filled in by the 
local coordinator of the trial and coded by a unique patient identification number. The case 
record forms were collected by the main investigator (NvM) after completion of treatment. 
Details of the design, follow up and results of this trial have been described earlier (3). 

Health-related quality of life measures

We assessed women’s HRQoL 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). Women were asked by their clinicians to fill out the 
questionnaires which were available in the Dutch and English language. The questionnaires 
were coded by the unique patient identification number. HRQoL was assessed at four time 
points to compare short- and long-term treatment effects. Each questionnaire was identical 
and took 10 to 15 minutes to complete. The first questionnaire was completed before 
randomisation and thus before women were informed about their treatment allocation 
(baseline, T0). The second questionnaire was given to women to complete at their first 
follow up visit after one week (T1). Women received the next questionnaires to complete at 
home at four weeks (T2), and 12 weeks (T3) after randomisation. These questionnaires were 
filled in and returned in a sealed pre stamped envelope to the main investigator. 
The SF-36 is a generic questionnaire with eight health-status subscales: physical functioning, 
role limitations due to physical health problems, bodily pain, general health perception, 
vitality, social functioning, role limitations due to emotional health, and general mental 
health. The scores on the subscales are aggregated into the standardised summary scores 
Physical (PCS) and Mental Component Score (MCS). Scores were transformed into a 0-100 
scale, a standardised score of mean = 50 and SD = 10 represents the Dutch population 
average (7). 
The RSCL is a standard questionnaire with established validity and reliability (8). This 
questionnaire was developed to measure symptoms, originally to assess the HRQoL of 
patients with cancer. It comprises four sub-scales: physical symptoms, psychological 
distress, activity level and a single item measuring overall quality of life. For this study we 
only used the subscale physical symptoms. The physical symptom scale consists of a list of 
symptoms that may be experienced by patients in general, and we added a few items on 
MTX specific side effects. Subscale scores were transformed into a 0-100 scale, with higher 
scores indicating more symptoms and a lower quality of life.
The HADS is a self-report instrument that exists of two 7-item scales: one for anxiety and 
one for depression each with a score range of 0-21; a lower score indicating less anxiety or 
depression, a score of 9-12 is indicative of a depressive period (9). 
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ANALYSIS

Baseline values from women included in the study were tabulated. The impact of the 
intervention strategy systemic MTX or expectant management was compared on HRQoL 
summary measures of the SF-36 (PCS and MCS), the RSCL and the HADS (anxiety and 
depression) according to the intention to treat principle. HRQoL improvement was defined 
as the difference score between the baseline (T0) and any post intervention measurement 
(T1, T2, T3). The difference scores were statistically compared between intervention 
strategies using Student’s t test for each measurement separately. 
To explain any changes over time on the HRQoL scales, we applied a repeated measures 
linear mixed model with the following explanatory components: intervention strategy 
following intention to treat (systemic MTX or expectant management), time of assessment 
in weeks (baseline; one week, four weeks or 12 weeks after randomisation) and primary 
treatment success (uneventful decline of serum hCG by the initial intervention strategy).
Women with missing measurements were included in the primary repeated-measures 
analysis if data were available for at least the baseline assessment and one other time point 
(10). In women with a missing baseline measurement but at least one follow up assessment, 
a sensitivity analysis was done by imputing the mean baseline score of that specific HRQoL 
scale. Analyses were conducted using SPSS 19.0 for Windows (SPSS Inc, Chicago, IL). A P 
value of <.05 (two sided) was considered to indicate statistical significance. 

73 par�cipants to METEX trial

0 no response
4 one ques�onnaire

3 no response
5 one ques�onnaire

41 allocated to MTX 32 allocated to expectant
management

6 two ques�onnaires
11 three ques�onnaires
16 four ques�onnaires

 4 two ques�onnaires
8 three ques�onnaires
16 four ques�onnaires

29 included in HR-QoL 28 included in HR-QoL

4 missing baseline
ques�onnaire

excluded excluded

excluded

Figure 1. Trial flow of Health-related Quality of Life (HRQoL) study participants
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RESULTS

Baseline characteristics

In the METEX study 73 women were included, of whom 41 had been allocated to single 
dose systemic MTX and 32 to expectant management. All randomised women were asked 
to participate in the HRQoL study. The study flow is presented in Figure 1. 
HRQoL analysis could be performed in 29 of the 41 (70%) women allocated to systemic MTX 
and in 28 of the 32 (88%) women allocated to expectant management. 
In the MTX group, 12 women were excluded from the primary analysis; three women did 
not fill in any questionnaires, five completed only one questionnaire and in four women the 
baseline questionnaire was missing. In the expectant management group four women were 
excluded because their baseline questionnaire was missing. Overall, the response rates for 
questionnaires T0, T1, T2 and T3 were 90%, 79%, 69% and 63%, respectively. 
There was no difference in response rates between women with an uneventful decline of 
serum hCG and those who needed additional treatment with MTX or surgical treatment. The 
baseline characteristics of the included women were comparable and are listed in Table 1. 

Table 1. Baseline characteristics of included women in a health related quality of life study on 
treatment effect of systemic MTX or expectant management for an ectopic pregnancy or persisting 
PUL

Single dose MTX

n=29

Expectant management

n=28

Mean maternal age in years (SD) 33 (6.0) 33 (6.0)

Primi gravid (%) 15 (55) 19 (68)

Parity (SD) 0.7 (0.9) 0.5 (0.8)

Previous miscarriage (SD) 0.4 (1.4) 0.7 (1.1)

Mean gestational age in weeks (SD) 6.4 (2.0) 7.7 (2.5)

Risk factors EP (%)

Previous EP 5 (17) 2 (7) 

Chlamydia a 1 (4) 2 (8)

Tubal pathology 5 (17) 1 (4) 

Pregnant with IUD 1 (3) 0

Features index pregnancy

Clinical symptoms (%)
-vaginal blood loss
-abdominal pain b 

 
22 (78) 
20 (71) 

 
25 (89) 
18 (64) 

Median serum hCG (IU/L) at randomisation (IQR) 763 (199-1124) 692 (439-1075)

Median serum progesteron (nmol/L) at randomisation (IQR) 9.5 (4.1-18) 9.8 (6.4-15)

SD standard deviation; MTX methotrexate; EP ectopic pregnancy; IUD intra uterine device; PUL pregnancy of unknown 
location; IQR interquartile range 
amissing value MTX=1/Exp=3; bmissing values MTX=1/exp=none
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Health-related quality of life results

Results of the HRQoL comparisons in the systemic MTX group and expectant management 
group are presented in Table 2 and graphically in Figure 2. The results showed no differences 
on the ‘physical’ SF-36 (PCS) and on the ‘mental’ SF-36 (MCS) scales. Women in both 
treatment groups had lower MCS values at baseline and after one week compared to the 
Dutch population average, but after four and 12 weeks they had recovered to the mean 
score of the general population. The physical scale RSCL and the HADS depression and 
anxiety scale also showed no difference in outcomes between both treatment groups. 
The mixed model analysis found a time effect in the outcome of the SF-36, RSCL and the 
HADS, showing improvement of the quality of life over time. No interaction with the 
allocated treatment (MTX or expectant management) or primary treatment success 
(uneventful decline of serum hCG by the initial intervention strategy) was found for any of 
the questionnaires.
In the sensitivity analysis, including women with a missing baseline measurement but at least 
one follow-up assessment, the baseline measurement was imputed using the mean of all 

Table 2. Health-related quality of life results of women treated with systemic MTX or expectant 
management for an ectopic pregnancy or persisting PUL

Treatment Time after randomisation

Expressed as mean (SD) Baseline 1 week 4 week 12 week Treatment 
effect*
p-value

Time effect
p-value

Treatment 
success**
p-value

SF-36 Physical component scale n=29/28 n=26/27 n=23/22 n=21/19

MTX treatment 51 (9) 48 (10) 54 (6) 51 (12) 0.49 0.02 0.96

Expectant treatment 50 (9) 49 (9) 51 (7) 56 (8)

SF-36 Mental component scale

MTX treatment 39 (13) 37 (12) 49 (10) 51 (21) 0.71 0.001 0.54

Expectant treatment 40 (12) 41 (11) 49 (13) 50 (9)

RSCL Physical symptoms n=26/21 n=24/25 n=22/21 n=19/16

MTX treatment 17 (13) 26 (14) 11 (9) 14 (15) 0.14 0.001 0.13

Expectant treatment 19 (8) 18 (12) 12 (10) 9 (9)

HADS depression n=28/23 n=24/24 n=22/21 n=20/19

MTX treatment 4.1 (4.3) 5.3 (5.0) 1.8 (2.5) 2.7 (3.5) 0.98 0.012 0.32

Expectant treatment 4.5 (3.5) 4.1 (4.4) 3.3 (3.9) 2.4 (3.3)

HADS anxiety n=28/24 n=25/24 n=21/21 n=20/19

MTX treatment 7.5 (4.9) 6.0 (4.4) 4.0 (3.1) 4.6 (4.4) 0.30 0.02 0.94

Expectant treatment 6.3 (3.9) 5.8 (4.5) 3.2 (4.2) 4.5 (5.0)

*Treatment effect = allocated treatment MTX or expectant management  
**Treatment success = uneventful decline of serum hCG by the initial intervention strategy
Results are expressed as mean (SD); significant scores with P < 0.05 are bolded. The score at baseline was taken as a covariate 
in the analysis. There was no interaction between changes in health-related quality of life over time and treatment effect. The 
SF-36 and the RSCL subscale scores were transformed into a 0-100 scale, with higher scores indicating a lower quality of life.
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Figure 2. Results of HRQoL (mean difference with 95% CI) with the green line representing the MTX 
group and the blue line the expectant management group. 
a. SF-36 component summary scores with the horizontal line representing the Dutch population 
average. b. RSCL physical distress scores with the horizontal line representing the Dutch population 
average. c. HADS scores (no population average available)

A

B

C
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available baseline measurements. The results of this mixed model analysis for the 34 
women allocated to systemic MTX and 30 women allocated to expectant management were 
comparable to those in the primary HRQoL analysis, showing improvement in the quality of 
life over time.

DISCUSSION

We investigated the impact on HRQoL in women with an ectopic pregnancy or a PUL and 
low and plateauing serum hCG concentrations treated with single dose systemic MTX or 
expectant management. We found no difference in HRQoL between the two treatment 
groups. In general, quality of life improved over time. We only found an overall negative effect 
on mental health in these women, regardless of the treatment allocation, which restored to 
normal four weeks after treatment. The need for additional MTX for inadequately declining 
serum hCG levels or surgical intervention had no impact on HRQoL.
To date, this is the first study to evaluate the effect of systemic MTX compared to expectant 
management on the quality of life in women with ectopic pregnancy or a PUL and low and 
plateauing serum hCG concentrations. The strength of this study was that it took place in a 
randomised setting. 
A potential weakness of this study was that a baseline HRQoL measurement and at least 
one follow-up assessment was available for 78% of the included women in the RCT. In 
the sensitivity analysis, with imputation of the mean HRQoL scores for missing baseline 
measurements, data was available for 88% of the included women. 
With the mean score in physical component scale of 50 (SD 9) we are able to show a 2-sided 
difference of 8 in the mean score. Although subtle differences may be difficult to identify, 
clinically important differences would become evident with our sample size. Although 
baseline values were comparable between both treatment groups, some form of selection 
bias cannot be ruled out. Missing values in HRQoL studies especially pose problems when 
the absence of a value at a certain point in time is related to the severity of disease of the 
patient (11). In our study, all women felt better during follow up, therefore it is not likely that 
such selection bias has led to over or underestimation of the outcome. 
Data on quality of life in the treatment of ectopic pregnancy is scarce. A HRQoL study 
alongside a RCT comparing systemic MTX in a multiple dose regimen to laparoscopic 
salpingotomy showed that multiple dose systemic MTX had a more negative impact on 
women’s HRQoL than did laparoscopic salpingotomy (12). Another RCT looked at the effects 
of additional progressive muscle relaxation training compared to standard care on anxiety 
and HRQoL in women with ectopic pregnancy receiving single dose MTX treatment in an 
inpatient setting. This RCT showed muscle relaxation training to have an improving effect on 
anxiety and HRQoL (13).
Our RCT showed that single dose systemic MTX did not have a larger treatment effect 
compared with expectant management in women with an ectopic pregnancy or a PUL 
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and low and plateauing serum hCG concentrations. Given the clinical equivalence of both 
treatment options - expectant management or a potential toxic treatment - the need of a 
measurement of wellbeing for women to decide which treatment they prefer may seem 
redundant. However, in clinical practice there will remain women who prefer treatment 
with MTX because they fear watchful waiting and doctors who prefer to subscribe MTX 
treatment. Therefore it is important to be informed about the self-reported health and 
treatment burden of both treatments. 
Sixty percent of women after expectant management had an uneventful clinical course 
with steadily declining serum hCG concentrations without any need for intervention, 
while 30% of women reported side effects in the MTX group (3). Since both groups have 
comparable quality of life we find that systemic MTX, a potentially harmful drug, should be 
withheld in women with an ectopic pregnancy or a PUL and low and plateauing serum hCG 
concentrations.
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