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Abstract

Aim: The aim of this study was to retrieve information regarding the results of in-vitro

fertilization procedures (IVF) and factors associated with pregnancy and live birth after IVF

procedures in order to shed light into this under-researched topic in Albania.

Methods: We included 246 infertile couples who showed up at the Iakentro IVFclinic during

2006-2012. Estradiol level, endometrium thickness and the number of embryos transferred were

measured in all cases. In addition, basic socio-demographic information was collected. Binary

logistic regression was used to assess the association of socio-demographic and laboratory

parameters with pregnancy and live birth after IVF.

Results: The rate of pregnancy after IVFwas 45%. Among these, 67.3%of pregnancies resulted

in live births. In our total sample, the rate of live births was 30.3% whereas the abortion rate

after IVFwas 14.7%. Upon multivariable adjustment, the higher number of embryos transferred

was significantly associated with higher odds of pregnancy and live birth after IVF.

Conclusions: Our findings indicate that pregnancy and live birth rates after IVF in Albania are

comparable to those in developed countries. In the future, information regarding IVF procedures

and their results in Albania should be more complete and accurate in order to ensure the quality

of IVF services and improve the regulation of this sector.
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Introduction
Infertility is defined as failure to achieve pregnancy

after at least 12 months of regular unprotected

sexual intercourse for women aged up to 35 years

or after 6 months for women aged more than 35

years (1).

Infertility, which constitutes a permanent problem

with worldwide implications, has been proclaimed

as the challenge of the millennium (2). It might affect

50-80 million women across the globe, and this

might be just an underestimation (3). In developing

countries, the incidence of secondary infertility is

estimated up to 50% (4).

There are numerous known and unknown factors

which might affect the capabilities of human

reproductive system. The single most important

independent factor affecting the couples chances to

conceive and give birth either naturally or artificially

is the age of the woman. This issue is gaining

increasing importance in the context when women

are postponing their maternity, a tendency made

obvious during last decades (5). The reasons for

delaying pregnancy include the use of contraception,

education and career issues and marriage at older

ages (6). Factors associated with infertility could be

the paternal age (7-9), duration of efforts to remain

pregnant (10), contraceptive use (11), environmental

and occupation pollutants (12), obesity (13), lifestyle

issues such as smoking (14), caffeine use (15) and

alcohol (16), stress and anxiety (17), and infectious

diseases (18).

Global trends of infertility are being increasingly

studied. According to a literature review, the yearly

prevalence of infertility among women aged 20-44

years varied between 3.5%-16.7% in the developed

countries and between 6.9%-9.3% in developing

countries whereas the median prevalence was 9%.

This means that around 72 million women aged 20-

44 years in the world were infertile during 1988-

2005 (19). Parallel with the global reduction of

fertility and the increasing of demand for medical

treatment of it, the percentage of women with one

or two children who are at risk of remaining

pregnant is reduced since 1990 literally in every

region of the world, resulting in a reduction of the

share of women affected by secondary infertility (20).

The information regarding the prevalence of

infertility in Albania is very limited. However, in

2012 the Minister of Health reported that appro-

ximately 12% of Albanian couples face difficulties

in conceiving (21). Information regarding the factors

associated with infertility and about indicators of the

results of IVF procedures and factors associated

with the success of such procedures is currently

lacking.

Causes of infertility are different and can be

classified into female or male causes, mix or

idiopathic ones. The treatment of these causes not

always results in a live birth. In cases when

conventional treatments fail, the assisted repro-

duction techniques (ART) are suggested. These

techniques have started to being used since 2003 after

the respective legislation was approved and there are

now at least 10 private clinics offering such services

in Albania. However, the information from these

clinics is difficult to be obtained due to informality

issues.

Even though scientific information regarding

infertility is abundant in the international literature,

in Albania such information is lacking or, in the best

of cases, is extremely limited, a situation which is

not helpful for policymakers to take the appropriate

measures for changing or improving the potential

problems associated with this phenomenon.

In this context, the aim of the present study is the

retrieval of the information regarding the results of

the IVF procedures and factors associated with

pregnancy and live birth after IVF in order to shed

light upon this under researched topic in our country.

Methods

Study design

This was a cross-sectional study, covering the time

period 2006-2012.

Study population and sampling

The study population included all infertile couples

which showed up at the Iakentro infertility clinic

during 2006-2012 and for whom there was

information available regarding certain socio-

demographic and laboratory parameters. The

inclusion criterion was the showing up of the

couples at our clinic for the treatment of problems

impeding them from having the first child or having

another
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child, despite of their place of residence. This is why,

apart from infertile couples residing in Albania, in our

study were included some couples living abroad as well.

As a result, no sampling technique was employed

since we included all infertile couples showing up

at our clinic during the aforementioned 7-year time

period of the study. In total, from the 473 infertile

couples showing up at our clinic during this period

of time, only for 246 of them there was available

complete information and therefore this is our study

population..

Data collection

The data collection was done during the initial

assessment (interview) of the infertile couple as well

as through various laboratory and clinical exami-

nations. The basic socio-demographic data such as

age of the woman, place of residence and the level

of education were retrieved during the initial

assessment.

Besides the interview, the following examinations were

performed: endovaginal ultrasound, measurement of

hormones in day two and six of the menstrual cycle;

hysterosalpingography. In these days the level of

estradiol and thickness of endometrium was measured.

The level of estradiol was measured in serum (blood)

and analyzed in MINIVIDAS equipment using the

immunofluorescence methods. The thickness of

endometrium was measured by ultrasound probe with

baseline, in millimeters, respecting its echogenic borders.

Values of endometrium thickness reported in the tables

of this study refer to its measurement at the day of

the eggs pick-up.

Statistical analysis

For numerical variable the measures of central

tendency (arithmetic mean) and dispersion (standard

deviation) were reported. For categorical variables

absolute numbers and their respective percentages

were reported.

For the assessment of the associations between

variables the appropriate statistical tests were used.

For numerical normally distributed variables the

student t test was used. For comparing of

categorical variables, the chi square test was used.

To determine the factors associated with pregnancy

and live birth after IVF procedures the Binary

Logistic Regression (BLR) was used. We employed

three models of BLR: in Model 1 we controlled

(adjusted) only for the effect of age; in Model 2 we

additionally controlled for place of residence and

education level; in Model 3 we simultaneously

controlled for all of the potential confounders

presented in the tables.

In all cases, a value of P<0.05 was considered as

statistically significant. The whole analysis was

performed using the SPSS (Statistical Package for

Social Sciences) statistical package, version 17.

Results
The mean age of participants was 32.9 years (±5.1

years). There was a statistically significant increase of

Table 1. Distribution of the subjectsunder study according to the resultsof IVFtreatment

Variable Number Percentage

Results after IVF treatment

Negative (pregnancy not achieved)

Positive1 (pregnancy achieved, one fetus)

Positive 2 (pregnancy achieved, two fetuses, multiple pregnancy)

Positive 3 (pregnancy achieved, 3 fetuses, multiple pregnancy)

127
*

89

9

6

55.0

38.5

3.9

2.6

Results among IVF pregnant women (n=104)

Live birth

Abortion

70

34

67.3

32.7

Overall results of IVF treatment

Negative result (no pregnancy achieved)

Positive results (pregnancy achieved)

Live birth (pregnancy ended in live birth)

Abortion (pregnancy ended in abortion)

127

104

70

34

55.0

45.0

30.3

14.7

2.1 years in the mean age of women showing up at

the beginning and the end of the study period (data

* Discrepancies with the total number of subjects are due to missing data.

Proportion of women experiencing a live birth among all women under study.

Proportion of women experiencing an abortion among all women under study.
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Table 2. Distribution of pregnancy and live birthsafter IVFby socio-demographic factorsand laboratory parameters

not shown). Regarding the results of IVF

procedures, in 55% of cases the procedures didn t

achieve pregnancy whereas in 45% they did so.

Among those who remained pregnant after IVF,

67.3% gave birth to at least on living child, whereas

32.7% resulted in abortion. In our total sample, the

rate of live birth after IVF was 30.3% whereas the

abortion rate was 14.7% (Table 1).

Table 2 presents data on pregnancy and live birth

after IVF according to socio-demographic and

laboratory parameters. Two-thirds of infertile

couples resided in urban areas and the same

proportion were 35 years of age or younger. One

in five infertile women had 8 years or education or

less. The prevalence of primary infertility was 77.3%.

Also, in almost two-thirds of cases (65.3%) three

to four embryos had been transferred.

Tables 3 and 4 display the associations of pregnancy

and live birth after IVF procedures with socio-

demographic and laboratory parameters. In age-

adjusted analysis (Model 1 in both tables), the

* Row percentages. Discrepancies with the total number of subjects are due to missing data.
A P>0.05 (chi-square test).
B P<0.05 (chi-square test).
C P<0.001 (chi-square test).
D P=0.087 (chi-square test).

likelihood of pregnancy and live birth was

significantly higher among women aged d 35 years

(OR= 1.8 and OR= 1.9, respectively, P< 0.05)

compared to women over 35 years old. The odds

Variable Total
Pregnancy Live birth

No Yes No Yes

Residence

Urban

Rural

156 (66.7)

78 (33.3)

A

87 (58.8)*

34 (47.2)

61 (41.2)

38 (52.8)

A

109 (73.6)

46 (63.9)

39 (26.4)

26 (36.1)

Age-group

35 years old

>35 years old

165 (67.3)

80 (32.7)

B

78 (50.0)

48 (64.9)

78 (50.0)

26 (35.1)

B

102 (65.4)

58 (78.4)

54 (34.6)

16 (21.6)

Education level

8-years

High school

University

36 (16.4)

94 (42.9)

89 (40.6)

B

14 (42.4)

57 (64.8)

42 (50.0)

19 (57.6)

31 (35.2)

42 (50.0)

B

17 (51.5)

70 (79.5)

58 (69.0)

16 (48.5)

18 (20.5)

26 (31.0)

Type of infertility

Primary

Secondary

187 (77.3)

55 (22.7)

A

96 (55.2)

31 (58.5)

78 (44.8)

22 (41.5)

A

118 (67.8)

42 (79.2)

56 (32.2)

11 (20.8)

Number or 

transferred

embryos

1-2 embryos

3-4 embryos

76 (34.7)

143 (65.3)

C

56 (73.7)

64 (44.8)

20 (26.3)

79 (55.2)

C

64 (84.2)

88 (61.5)

12 (15.8)

55 (38.5)

Protocol

P2

P5

107 (43.7)

138 (56.3)

A

50 (48.5)

76 (59.8)

53 (51.5)

51 (40.2)

A

67 (65.0)

93 (73.2)

36 (35.0)

34 (26.8)

Estradiol level

<842

843-1499

>1499

82 (33.3)

82 (33.3)

82 (33.3)

D

45 (60.8)

47 (59.5)

35 (44.9)

29 (39.2)

32 (40.5)

43 (55.1)

A

55 (74.3)

57 (72.2)

49 (62.8)

19 (25.7)

22 (27.8)

29 (37.2)

Endometrium

thickness

<9mm

10-11mm

>11mm

48 (24.1)

97 (48.7)

54 (27.1)

A

24 (54.5)

49 (52.7)

26 (49.1)

20 (45.5)

44 (47.3)

27 (50.9)

A

34 (77.3)

64 (68.8)

33 (62.3)

10 22.7)

29 (31.2)

20 (37.7)
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of live birth were significantly higher among low

education women compared to those having

university education (OR=2.3, P=0.055, borderline

significance). In addition, women with 3-4

transferred embryos were significantly more likely

to remain pregnant after IVF (OR=3.2, P<0.001;

Table 3) and to give birth to a living baby (OR=3.1;

P= 0.002; Table 4) compared to women who

received 1-2 embryos. The other associations

resulted not statistically significant.

In multivariable-adjusted analysis (Model 3 in Table

3 and in Table 4), the general picture remained more

or less the same, but the association with age turned

not significant. The association with education was

of borderline significance regarding pregnancy,

whereas the association with the number of

transferred embryos retained its significance (for live

birth there was borderline significance), but the

associations weakened (OR=2.1, P=0.019 for the

association with pregnancy; Table 3 and OR=2.1,

P=0.082 for the association with live birth, Table 4).

Model 1: adjusted only for age.

Model 2: adjusted for place of residence and level of education.

Model 3: adjusted simultaneously for all the variables presented in the table.
* Odds ratios (ORs) and 95% confidence intervals (in brackets).

Overall p-values and degrees of freedom (in brackets).

Table 3. Association of socio-demographic and laboratory factorswith pregnancy after IVFtreatment: oddsratios

(ORs) from binary logistic regression

Variable
Model 1 Model 2 Model 3

OR (95% CI)
*

P OR (95% CI) P OR (95% CI) P

Residence

Urban

Rural

1.0 (reference)

1.6 (0.9-2.8)

0.107 1.0 (reference)

2.8 (1.2-6.5)

0.018 1.0 (reference)

2.3 (0.9-6.1)

0.095

Age-group

35 years old

>35 years old

1.8 (1.0-3.3)

1.0 (reference)

0.035 2.0 (1.1-3.8)

1.0 (reference)

0.029 1.4 (0.6-3.1)

1.0 (reference)

0.420

Education level

8-years

High school

University

1.0 (reference)

0.7 (0.2-1.7)

1.7 (0.6-5.3)

0.020 (2)

-

0.380

0.338

1.0 (reference)

0.7 (0.3-1.7)

1.7 (0.6-5.3)

0.020 (2)

-

0.380

0.338

1.0 (reference)

0.6 (0.2-1.9)

1.6 (0.4-6.2)

0.076 (2)

-

0.427

0.483

Type of infertility

Primary

Secondary

1.1 (0.6-2.0)

1.0 (reference)

0.859 0.9 (0.5-1.9)

1.0 (reference)

0.825 1.0 (0.4-2.3)

1.0 (reference)

0.990

Number or 

transferred

embryos

1-2 embryos

3-4 embryos

1.0 (reference)

3.2 (1.7-5.9)

<0.001 1.0 (reference)

2.9 (1.5-5.6)

0.001 1.0 (reference)

2.3 (1.2-4.8)

0.019

Protocol

P2

P5

1.4 (0.8-2.5)

1.0 (reference)

0.212 1.6 (0.8-2.8)

1.0 (reference)

0.155 1.5 (0.8-3.2)

1.0 (reference)

0.238

Estradiol level

<842

843-1499

>1499

1.0 (reference)

0.9 (0.5-1.8)

1.7 (0.9-3.3)

0.143 (2)

-

0.935

0.103

1.0 (reference)

1.0 (0.5-2.0)

1.6 (0.8-3.4)

0.293 (2)

-

0.905

0.207

1.0 (reference)

1.0 (0.4-2.3)

1.8 (0.8-4.4)

0.280 (2)

-

0.998

0.168

Endometrium

thickness

<9mm

10-11mm

>11mm

1.0 (reference)

0.9 (0.4-1.9)

1.1 (0.4-2.4)

0.924 (2)

-

0.862

0.863

1.0 (reference)

1.2 (0.5-2.6)

1.2 (0.5-3.0)

0.910 (2)

-

0.729

0.674

1.0 (reference)

0.9 (0.4-2.3)

1.2 (0.5-3.1)

0.888 (2)

-

0.942

0.734
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Discussion
The present study for the first time presents

information regarding the results of IVF procedures

in Albania. The main findings of our study are

summarized as follows: the rate of pregnancy after

IVF procedures was 45%. Among those who

remained pregnant, 67.3% experienced a live birth

whereas the remaining 32.7% ended in abortion.

The overall rate of live birth after IVF procedures

was 30.3% and the factors significantly associated

with pregnancy and live birth after IVF were the level

of education and number of transferred embryos.

However, despite not achieving statistical significance

for other independent factor included in the study,

the clinical significance of the findings is clear:

women d 35 years old, those highly educated,

women with primary infertility, those being

transferred 3-4 embryos, those treated with P2

protocol, those with higher levels of estradiol and

women with thicker endometrium were more likely

to remain pregnant and to give a live birth after IVF

procedures compared with their respective

counterparts.

Infertility is largely understudied in Albania, whereas

its treatment through contemporary methods of

assisted reproductive techniques (ART) is being

implemented on large scale only recently, favored

Table 4. Association of socio-demographic and laboratory factorswith live birth after IVF treatment: results from

Binary Logistic Regression

Model 1: adjusted only for age.

Model 2: adjusted for place of residence and level of education.

Model 3: adjusted simultaneously for all the variables presented in the table.
* Odds ratios (ORs) and 95% confidence intervals (in brackets).

Overall p-values and degrees of freedom (in brackets).

Variable
Model 1 Model 2 Model 3

OR (95% CI)
*

P OR (95% CI) P OR (95% CI) P

Residence

Urban

Rural

1.0 (reference)

1.6 (0.9-3.4)

0.084 1.0 (reference)

1.6 (0.6-4.0)

0.337 1.0 (reference)

1.4 (059-4.2)

0.553

Age-group

35 years old

>35 years old

1.9 (1.0-3.7)

1.0 (reference)

0.047 2.3 (1.1-4.7)

1.0 (reference)

0.025 1.4 (0.6-3.5)

1.0 (reference)

0.449

Education level

8-years

High school

University

2.3 (1.0-5.4)

0.6 (0.3-1.1)

1.0 (reference)

0.006 (2)

0.055

0.095

-

1.5 (0.5-4.9)

0.5 (0.2-1.1)

1.0 (reference)

0.025 (2)

0.472

0.066

-

2.3 (0.6-9.8)

0.5 (0.2-1.3)

1.0 (reference)

0.020 (2)

0.248

0.145

-

Type of infertility

Primary

Secondary

1.7 (0.8-3.6)

1.0 (reference)

0.168 1.6 (0.7-3.8)

1.0 (reference)

0.270 1.6 (0.6-4.2)

1.0 (reference)

0.391

Number or 

transferred

embryos

1-2 embryos

3-4 embryos

1.0 (reference)
3.1 (1.5-6.3)

0.002 1.0 (reference)
2.6 (1.2-5.6)

0.011 1.0 (reference)
2.1 (0.9-4.7)

0.082

Protocol

P2

P5

1.3 (0.7-2.3)

1.0 (reference)

0.390 1.3 (0.0.7-2.6)

1.0 (reference)

0.382 1.5 (0.8-3.2)

1.0 (reference)

0.332

Estradiol level

<842

843-1499

>1499

1.0 (reference)

1.0 (0.5-2.1)

1.5 (0.8-3.1)

0.374 (2)

-

0.933

0.225

1.0 (reference)

1.1 (0.5-2.4)

1.3 (0.6-2.9)

0.758 (2)

-

0.896

0.494

1.0 (reference)

1.0 (0.4-2.5)

1.2 (0.5-2.9)

0.930 (2)

-

0.979

0.758

Endometrium

thickness

<9mm
10-11mm

>11mm

1.0 (reference)

1.4 (0.6-3.2)
1.8 (0.7-4.5)

0.427 (2)

-

0.465
0.197

1.0 (reference)

2.1 (0.8-5.6)
2.9 (1.0-8.3)

0.152 (2)

-

0.053
0.043

1.0 (reference)

2.1 (0.7-5.8)
3.2 (1.1-9.9)

0.129 (2)

-

0.166
0.043
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by the increasing of the proportion of infertile

couples and the liberal legislation in place

regulating such procedures.

The legal basis for regulating infertility issues in

Albania is to be found in the Law Number 8876,

dated 04.04.2002 On reproductive health , and

changed with the Law Number 10137, dated

11.05.2009 (22), which regulates all the activities of

reproductive health, in the public and private sector,

through protecting the reproductive rights of the

individual and the couple in accordance with national

and international policies and practices. Point (ë),

article 3 of the law refers to the prevention and

treatment of infertility. Article 10 guarantees to all

individuals and couples the right to benefit from the

use of affordable and acceptable methods for the

correction of infertility. Section V of the law deals

with the assisted reproductive techniques, which

includes clinical and biological methods which enable

the in-vitro conception, embryos transferring and

artificial insemination as well as all other similar

techniques which allow for the reproduction process

to occur apart from the natural processes (22).

In essence, the law On reproductive health in

Albania does not impede any in-vitro fertilization

technique, and as so, it literally allows egg donation,

sperm donation, or embryo donation and it does

not limit the number of the later which can be

transferred and this is the reason why the number

of infertile couples residing abroad and seeking help

through IVF treatment in Albania is increasing. Even

though there is no scientific research, this issue has

recently been brought into the attention by the media.

For example, a recent article reported that a

considerable number of couple coming from

different countries have decided to treat their

infertility in Albania due to relatively lower prices,

liberal legislation in place which allows the picking-

up and transferring of a high number of embryos

and the favorable religious climate as well as the lack

of waiting times to treatment (23).

In Albania there are no exact figures regarding the

prevalence of infertility. Meanwhile, the Ministry of

Health reported that around 12% of couples in this

country face some sort of difficulties to conceive

(21), but according to gynecologists this number

could jump up to 15% (24). In Tirana, during 2004-

2012, among approximately 33 thousand births

occurring in Koco Gliozheni maternity hospital,

497 women benefited pregnancy from ART

techniques. According to these numbers, it is

estimated that across the country there are about

1000 babies born through ART procedures during

the same period (21). Other data regarding infertile

couples are scarce.

The socio-demographic changes which have taken

place in Albania during the last 23 years suggest for

lifestyle and morbidity and mortality trends similar

to those observed in the developed world: the

increasing of sedentary lifestyle, increasing of calorie

intake, increasing of chronic morbidity (25-30),

decreasing of fertility rates (31) and delaying of first

pregnancy. Under these conditions, it is estimated

that the prevalence of infertility in our country is on

the rise and, therefore, it is indispensable to obtain

detailed information regarding this issue.

Some of the findings of our study are in

concordance with those reported in the literature.

We observed a significant increase of 2.1 years in

the mean age of infertile women presenting at our

clinic in the beginning and the end of the 7-year

period of the study, which implies that women are

delaying in time the moment of their first pregnancy,

a finding similar to that reported in the literature

(5,6). The main problem with this finding is that

women are not really aware of the importance of

age for achievement of pregnancy and first live

birth and by doing so they delay their first pregnancy

until it is too late. This is favored by the image being

conveyed by the mass media which advertises the

pregnancy of famous persons occurring at

advanced ages, even though only a few know that

these pregnancies were achieved artificially and not

naturally. For this reason, it is very important to

educate women regarding age as a crucial factor for

achieving pregnancy.

On the other side, we reported that higher levels of

estradiol and thicker endometrium was associated

with higher likelihood of pregnancy and live birth

after IVF (even though we didn t succeed to

observe significant results, still the trend and clinical

significance is clear, as we mentioned earlier in this

section), findings which are supported by the

literature as well (32,33).

In our study we reported that transferring of 3-4

embryos was significantly associated with increased

likelihood of pregnancy and live birth after IVF.

Literature findings are ambiguous regarding this issue.
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