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Introduction

The incidence of ectopic pregnancy (EP) has dramati-

cally increased over the last two decades and accounts for

1.5% - 2% of all pregnancies [1]. Although the mortality

related to EP has decreased significantly, it is the most

important cause of maternal death in the first trimester

accounting for 9% - 13% of all pregnancy-related deaths

[2-4].

Treatment of EP has changed over the years and a con-

servative approach (medical treatment with methotrexate,

expectant management, and salpingostomy by laparoscopy)

now predominates [5, 6]. Early diagnosis is important in

order to allow conservative treatment options [6-8].

In spite of a high-resolution vaginal ultrasound and

highly-sensitive quantitative beta-human chorionic

gonadotropin (β-hCG) assays, at first presentation, an EP

can be difficult to diagnose at an early stage; 36.4% of all

cases do not exhibit adnexal tenderness, and nine percent

report no pain [9]. For this reason, a serum biomarker of

tubal implantation, which could accurately identify an EP

at first presentation, would be a major clinical advance.

Several markers have been investigated for early diagno-

sis of EP [10].

For the establishment of a viable pregnancy, implanta-

tion and placentation are the early and crucial processes,

both accompanied by angiogenesis, for which vascular

endothelial growth factor (VEGF) is mainly accountable

and plays a key role [11]. Several authors hypothesized

that implantation of the conceptus within the oviduct

might increase VEGF production as a form of accommo-

dation to the hypoxic unfavorable environment [4, 8, 12,

13]. Therefore, serum VEGF could distinguish an EP

from a miscarriage [8, 12, 13]. 

The aim of the study was to determine the serum levels

of VEGF and compare them in cases of EP, miscarriage,

and normal pregnancy (NP).

Materials and Methods

Patients
The study group was comprised of 35 women with EP con-

firmed by transvaginal ultrasound (TVUS) or at surgery and ges-

tational age under 7.5 weeks. The inclusion criteria were the

presence at TVUS of an extra-ovarian adnexal mass in women

with a suspected EP (amenorrhea, uterine bleeding, and pain)

with positive β-hCG test. The exclusion criteria were non-tubal

EP (intrauterine, cervical, cesarean scar, ovarian, interstitial, and

abdominal) and the suspect cases of early EP not confirmed by

TVUS. 

The control group consisted of 15 women with miscarriage

and gestational age less than 7.5 weeks. The diagnosis was per-

formed by means of serial β-hCG measurements and by TVUS.

The criteria for ultrasound confirmation of a failure pregnancy

were the absence of a visible yolk sac with a mean sac diameter

of 13 mm, the absence of a visible embryo with a mean sac of

20 mm, the absence of cardiac motion with an embryo measur-

ing five mm or more, or the presence of an empty amnion.

The other control group was composed of 22 women with NP

and gestational age less than 7.5 weeks. The TVUS confirmed a

viable intrauterine pregnancy.

Association of serum levels of vascular endothelial growth

factor and early ectopic pregnancy 

M.O. Fernandes da Silva, J. Elito Jr., S. Daher, L. Camano, A. Fernandes Moron

Department of Obstetrics of the Universidade Federal de São Paulo, São Paulo (Brazil)

Summary

Background: This study evaluated serum vascular endothelial growth factor (VEGF) concentrations in women with ectopic pregnancy

(EP), miscarriage, and normal pregnancy (NP). Materials and Methods: This was a case-control study comparing serum VEGF con-

centrations among 72 women with ectopic pregnancy (n = 35), miscarriage (n = 15), and normal pregnancy (n = 22) matched for ges-

tational age. For the determination of serum VEGF concentration a solid phase sandwich enzyme-linked immunosorbent assay (ELISA)

was used. Patients were stratified according to serum VEGF above or below 200 pg/ml. Results: The serum level of VEGF was signif-

icantly higher in women with EP (median 211.1 pg/ml; range 5-1,017.0 pg/ml) than in women with normal pregnancy (median 5 pg/ml;

range 5-310.6 pg/ml) p < 0.0001. Serum VEGF concentrations did not show any statistically significant difference between women with

miscarriage (median 231.9 pg/ml; range 5-813.7 pg/ml) and EP (median 211.1 pg/ml; range 5-1,017.0 pg/ml). When threshold con-

centrations of serum VEGF level > 200 pg/ml were used, an EP could be distinguished from a normal pregnancy with a sensitivity of

51.4%, a specificity of 90.9%, and a positive predictive value of 90%. Between EP and miscarriage, the sensitivity was 51.4%, speci-

ficity 42.8%, and a positive predictive value of 69.2%. Conclusions: Serum VEGF could not distinguish an EP from a miscarriage.

However, serum VEGF concentrations could discriminate a normal intrauterine pregnancy (IUP) from an unviable pregnancy (EP or

miscarriage).

Key words: Ectopic pregnancy; Miscarriage; Normal pregnancy; VEGF.

Clin. Exp. Obst. & Gyn. - ISSN: 0390-6663

XXXIX, n. 2, 2012

Revised manuscript accepted for publication November 29, 2012



M.O. Fernandes da Silva, J. Elito Jr., S. Daher, L. Camano, A. Fernandes Moron490

In all groups, blood samples were collected as soon as anam-

nesis suggested a possible patient for the study. When there was

doubt in diagnosis of any patient, she was followed up with

TVUS and serial quantitative β-hCG, until the authors were

certain which group could match her.

The three groups: EP (n = 35), miscarriage (n = 15), and NP

(n = 22) were matched for gestational age (by date of last men-

strual period and ultrasound findings).

This work has been approved by the Ethics Committee of the

Universidade Federal de São Paulo. All patients agreed with the

study and signed Informed consent.

Serum assay
All blood samples were collected, before treatment, by periph-

eral venous puncture, and immediately centrifuged at 1,000 rpm

for ten minutes, and the supernatants were stored at –80°C until

assayed. For the determination of serum VEGF concentration, a

solid phase sandwich enzyme-linked immunosorbent assay

(ELISA) was used, which involved two kinds of highly specific

antibodies (human VEGF) specific for the human molecule. 

Statistical analysis
Data are presented as median and range (minimum,

maximum). The three groups were compared using the Kruskal-

Wallis test and the Mann-Whitney U test with Bonferroni’s cor-

rection. Results were considered significant when p < 0.05. The

statistical analysis was performed using SPSS r12.

Results

The mean (± SD) gestational age was similar in the

three groups of women: 47.6 ± 4.8 days, 48.3 ± 4.9 days,

49.7 ± 4.3 days for the EP, miscarriage and NP groups,

respectively.

The serum level of VEGF was significantly higher in

women with EP (median 211.1 pg/ml; range 5 – 1,017.0

pg/ml) than in women with NP (median 5 pg/ml; range 5 –

310.6 pg/ml) p < 0.0001 (Table 1).

In this study, the median VEGF level among women with

EP (median 211.1 pg/ml; range 5 – 1017 pg/ml) and mis-

carriage (median 231.9 pg/ml; range 5 – 813.7 pg/ml) was

not statistically significant (Table 1).

When cut-off concentrations of 200 pg/ml for VEGF

were used, EP could be distinguished from NP with a sen-

sitivity of 51.4%, a specificity of 90.9%, and a positive pre-

dictive value of 90%. Between EP and miscarriage, the

sensitivity was 51.4%, specificity 42.8%, and positive pre-

dictive value of 69.2%.

Discussion

The evidences found in the present study suggest that

serum VEGF levels are higher in women with EP than in

those with NP of comparable gestational age (p < 0.0001).

The median of the VEGF serum values in EP was (211.1

pg/ml, n = 35) that is similar to the levels measured by

Daniel et al. (226.8 pg/ml, n = 20), by Kucera-Sliutz et al.
(211.2 pg/ml, n = 42), by Mueller et al. (203.6 pg/ml, n =

43), by Daponte et al. (227.2 pg/ml, n = 27) and differ

from the study of Ugurlu et al. (55.2 pg/ml, n = 28). 

The comparison of serum VEGF concentration between

EP and NP demonstrated in several studies that the levels

of VEGF are higher in EP [4, 8, 14] similarly to the

present results. However, other authors showed no differ-

ence between both groups [3]. 

The current results support, that serum VEGF may dis-

tinguish EP from NP. Therefore, early diagnosis of EP

could be suspected in a high probability when the serum

VEGF concentration is higher. 

The crucial point is the discrimination between ectopic

and abnormal intrauterine pregnancy. In this work,

accordingly to previous studies, serum concentrations of

VEGF in women with EP were higher than in those with

miscarriage, but these concentrations did not show any

statistically significant difference between the two [8, 12-

15].

When threshold concentrations of a serum VEGF level

> 200 pg/ml were used in previous studies, EP could be

distinguished from a NP with a sensitivity of 88%, speci-

ficity of 100%, and a positive predictive value of 100%

[8], however, in the current study, these corresponding

values were 51.4%, 90.9%, and 90%, respectively. For the

discrimination between EP and miscarriage, Daniel et al.
found a sensitivity of 60%, a specificity of 80%, and a

positive predictive value of 86%, when a cut-off of 200

pg/ml of serum VEGF concentration was used [12].

Another study found a sensitivity of 87.5%, a specificity

of 75%, and a positive predictive value of 77.8% [8]. The

corresponding values of another study were 56.1%,

51.2%, and 53.5%, respectively [14]. For discrimination

between EP and miscarriage the present authors found a

sensitivity of 51.4%, a specificity of 42.8%, and a positive

predictive value of 69.2%. On the other hand, serum

VEGF levels can distinguish an EP from a NP with a

specificity of 90.9% and a positive predictive value of

90%. 

Serum VEGF initially seemed to be a very helpful

serum marker for EP [8, 12, 13]. Furthermore, other

reports showed the limitation of serum VEGF to distin-

guish an EP from a miscarriage [14, 15].

Recently a study has shown that using a two-step algo-

rithm with four markers (progesterone, VEGF, inhibin A,

and activin A), it was possible to achieve 99% accuracy

when diagnosing EP [16]. This suggests that even if

VEGF is not important alone, it could be helpful in asso-

ciation with other markers.

It is important to point out that TVUS used as a routine

diagnostic method for EP demonstrated to have a sensi-

Table 1. — Serum VEGF concentrations in women with EP,
abnormal IUP, and normal IUP. Values are mean ± SD and
median values with ranges.
VEGF (pg/ml) EP Abnormal IUP Normal IUP

(n = 35) (n = 15) (n = 22)

Mean 297.5 299.6 39.9

Standard deviation 259.4 278.3 91.4

Median 211.1 231.9 5

Min 5 5 5

Max 1,017 813.7 310.6

p < 0.0001 between normal IUP and the other two groups (EP and abnormal IUP).
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tivity and specificity to detect EP of 90.9% and 99.9%,

with positive and negative predictive values of 93.5% and

99.8%, respectively [17].

In the present authors’ point of view, serum VEGF

measurement could be useful in the diagnosis of EP. In

this way a single serum VEGF measure could discrimi-

nate a viable from an unviable pregnancy in early stages

of gestation. In this phase a single β-hCG measurement

could not discriminate an EP from a miscarriage and in

this situation repeated β-hCG measurements with inter-

vals of 48 hours are necessary. A single serum proges-

terone measurement could not discriminate between EP

and miscarriage according to meta-analysis [18]. TVUS,

sometimes, could not identify the exact site of the implan-

tation in early stages of pregnancy. Despite the fact that

serum VEGF concentration is not very specific in the

early diagnosis of EP, it could discriminate the viable

pregnancy from an unviable one. This aspect is very rele-

vant since it helps the diagnosis of the cases with major

risk of complication. 

Conclusions

Accordingly to the present results, VEGF levels could

not distinguish an EP from a miscarriage. However, serum

VEGF concentrations could discriminate a normal from

an unviable pregnancy (EP or miscarriage).
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