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ABSTRACT

OBJECTIVE 
To inves  gate the predic  ve capacity of immunoglobulin G ASA (direct MAR test) for 
spontaneous ongoing pregnancy in subfer  le couples. 

DESIGN 
Prospec  ve cohort study.

SETTING 
Nine fer  lity centers in The Netherlands.

PATIENTS 
Consecu  ve ovulatory subfer  le couples. 

INTERVENTIONS 
A basic fer  lity workup, including a mixed agglu  na  on reac  on test for IgG (MAR 
test) at fi rst semen analysis.

MAIN OUTCOME MEASURE(S) 
Spontaneous concep  on resul  ng in ongoing pregnancy.

RESULTS 
We included 1,794 couples of which 283 (16%) had a spontaneous ongoing pregnancy 
within 1 year. When a threshold 50% was used for an abnormal test result, the MAR 
test was posi  ve in 3% of the couples. In the univariable analysis, a posi  ve MAR 
test ≥50% reduced, albeit not sta  s  cally signifi cant, the probability of spontaneous 
pregnancy (hazard ra  o [HR] 0.76, 95% confi dence interval [CI] 0.34 to 1.7). In the 
mul  variable analysis, a posi  ve MAR test ≥50% had no contribu  on in the predic  on 
of spontaneous pregnancy (HR 0.99, 95% CI 0.40 to 2.4).

CONCLUSIONS
This large cohort study shows that the MAR test is not able to predict spontaneous 
pregnancy chances. Its rou  ne use in the basic fer  lity workup for iden  fi ca  on of 
couples with low spontaneous pregnancy chances is not jus  fi ed. 
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INTRODUCTION

From as early as the end of the 19th century sperm has been reported to be 
an  genic.1;2 In 1954, Rümke et al. were one of the fi rst to publish their clinical 
observa  ons on the presence of an  sperm an  bodies (ASA).3;4 An  sperm an  bodies 
can be detected by qualita  ve assays–mixed agglu  na  on reac  on (direct MAR) 
5; complement-mediated sperm immobiliza  on assay 6; immunobead test 7; 
immunofl uorescences assay 8–or by quan  ta  ve detec  on (e.g. enzyme-linked 
immunosorbent assays [ELISA]).9

In the direct MAR test, a washed suspension of Rhesus (Rh)-posi  ve human red blood 
cells (RBCs) coated with Rh-directed human immunoglobulin G (IgG) an  bodies or 
IgG latex beads are mixed with drops of unwashed fresh semen. A  er the addi  on of 
an  human IgG an  body, IgG containing an  sperm an  bodies are then bridged with 
the IgG-coated RBCs. When spermatozoa in the ejaculate are an  body bound, they 
will form mixed agglu  nates with the RBCs.5 The percentage of mo  le spermatozoa 
that have adherent par  cles is calculated. 

The World Health Organisa  on (WHO) recommends tes  ng for IgG by means of the 
mixed an  globulin reac  on test in semen (direct MAR test) as a rou  ne screening 
method for an  sperm an  bodies, and if tested posi  ve for IgG, followed by an IgA 
test.10 Ini  ally, the WHO guidelines considered a MAR test <10% as a nega  ve result 11, 
but in 1999, this threshold for normality was changed to <50%.10 

Although animal studies have proven that ASA aff ect sperm fer  lizing ability at various 
levels, the clinical signifi cance of IgG ASA is s  ll not clear. Earlier studies reported 
confl ic  ng results for the associa  on of IgG ASA with spontaneous pregnancy. In 
addi  on, these studies all diff er in design, popula  on studied, methodology, and 
interpreta  on of tests results, whereas some are not compa  ble with current research 
standards.  
In view of this uncertainty, the aim of this study was to assess the capacity of 
immunoglobulin G (IgG) an  sperm an  bodies in the direct MAR test to predict 
spontaneous ongoing pregnancy in a large prospec  ve cohort of subfer  le couples.

MATERIALS AND METHODS

Between January 2002 and February 2004, we included consecu  ve subfer  le couples 
in a prospec  ve cohort study, performed in nine hospitals in The Netherlands. All 
hospitals rou  nely performed an IgG ASA test by means of the direct MAR test for 
IgG as part of the basic fer  lity workup and all par  cipated in external quality control 
schemes. The local ethics commi  ee of each par  cipa  ng centre gave ins  tu  onal 
review board approval. All couples underwent a basic fer  lity workup, consis  ng of a 
fer  lity history, semen analysis, assessment of ovula  on, MAR test, and assessment of 
the Fallopian tubes according to the guidelines of the Dutch Society of Obstetrics and 
Gynaecology.10;12 Dura  on of subfer  lity was defi ned as the  me since a couple had 
unprotected intercourse  ll the  me they visited the hospital.
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The MAR test was performed during at least one semen analysis, by commercially 
available reagents, in 45% of the cases with coated RBCs (RBCs and IgG: Sanquin, CLB, 
The Netherlands; an  human rabbit IgG: Dako, Glostrup, Denmark) and in 55% with 
coated latex beads (SpermMar test: Fer  pro, Beernem, Belgium) according to the 
manufacturer’s instruc  ons. All couples had at least one MAR test performed and 55% 
of the couples had two MAR tests done.

The menstrual cycle was considered regular if the dura  on of the cycle was between 
23 and 35 days, with an intercycle varia  on of <8 days. Ovula  on was assessed by 
means of a basal body temperature (BBT) chart, a midluteal serum progesterone, or 
by sonographic monitoring of the cycle. Women with an irregular menstrual cycle or 
documented anovula  on were excluded. 

Semen analysis was performed at least once according to the WHO manual.10 The total 
mo  le sperm count (TMC) was calculated from semen volume, semen concentra  on 
and percentage progressive mo  lity. Men with a pre-wash TMC <1 x 106 were not 
included in the study. The post coital test (PCT) was scheduled 15 or 16 days before 
the expected onset of the next menstrual period, and repeated every 48 hours un  l 
the test was normal, or un  l either the basal body temperature showed a persistent 
rise, or the dominant follicle had disappeared on ultrasound. 
Tubal pathology was assessed by a Chlamydia An  body Test (CAT), 
hysterosalpingography (HSG), or laparoscopy. In case of a posi  ve CAT the tubal status 
was further evaluated with either HSG or laparoscopy, while in cases with a nega  ve 
CAT tubal pathology was considered absent.13 Women with two-sided tubal pathology 
were excluded from the study. 
A  er comple  on of the fer  lity workup, pa  ents were counselled for expected 
management or treatment according to na  onal fer  lity guidelines, based on their 
calculated prognosis for spontaneous pregnancy within one year (h  p://www.amc.nl/
prognos  cmodel).14;15 Follow-up started at comple  on of the basic fer  lity workup and 
ended a  er 12 months.
Primary endpoint was spontaneous concep  on resul  ng in ongoing pregnancy. 
The fi rst day of that menstrual cycle was considered to mark the end of  me un  l 
spontaneous pregnancy. Spontaneous ongoing pregnancy was defi ned as the presence 
of fetal cardiac ac  vity at transvaginal sonography at a gesta  onal age of at least 12 
weeks, resul  ng from treatment independent concep  on. Time to pregnancy was 
considered to be censored when treatment started or at the last date of contact at 
which it was sure that ongoing pregnancy had not occurred. The general prac   oner 
was sent a ques  onnaire on the last known reproduc  ve status of the couples in all 
couples that were lost to follow-up.

Analysis
First, in pa  ents that had two MAR tests done, we analyzed the reproducibility of 
the MAR test by calcula  ng Cohen’s kappa 16 and the intraclass correla  on coeffi  cient 
(ICC).17 Some hospitals did not report detailed percentages of the MAR test result 
under 10%. For calcula  on of the ICC, results ranging from 0 to 10% therefore were 
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recoded as 0.
Second, we assessed the contribu  on of the MAR test to the predic  on of  me to 
spontaneous ongoing pregnancy using Cox propor  onal hazards regression analysis. 
The results were expressed as a hazard ra  os (HRs). Because not all pa  ents had two 
semen analyses done, only the MAR test result from the fi rst semen analysis was used 
for this analysis. We analyzed the MAR test dichotomously (posi  ve vs. nega  ve), in 
which a posi  ve result was defi ned as posi  ve for respec  vely, ≥10% 11 and ≥50%.10 
Subsequently, we analyzed whether interpreta  on of the MAR test as a categorized 
test result improved its predic  ve capacity compared with the dichotomous 
interpreta  on. For further analysis, results were recoded into ten ordinal groups as 
follows: 0 to 10%, 10 to 20%, 20 to 30%, 30 to 40%, 40 to 50%, 50 to 60%, 60 to 70%, 
70 to 80%, 80 to 90%, and 90 through 100%. We then analyzed whether the MAR test 
contributed to the predic  on of  me to spontaneous pregnancy when added to a 
prognos  c model with the following clinically and/or sta  s  cally signifi cant variables: 
semen volume, semen concentra  on, semen mo  lity, semen morphology, prior 
pregnancy in current rela  on, prior pregnancy in a previous rela  on, male and female 
age, subfer  lity being either primary or secondary, and dura  on of subfer  lity. To 
inves  gate a possible eff ect of the used assay on the outcome, we also analysed the 
results for the two used assays (coated RBCs and coated latex beads) separately.
We inves  gated the associa  on of the PCT with the MAR test by calcula  ng the chi 
square. To exclude an eff ect of earlier interven  on for couples with a posi  ve MAR-
test result (informa  ve censoring), we analysed the MAR-test results over  me. 
Calcula  ons and analyses were performed with SPSS® 12.0 (SPSS Inc., Chicago, IL) and 
SAS® 9.1 (SAS Ins  tute Inc., Cary, NC) programs. 

RESULTS

The study profi le is shown in Figure 1. We registered 2,176 subfer  le couples who 
completed their fer  lity workup including the MAR test, of whom 156 couples 
had an ovula  on disorder, 122 a severe male factor, and 195 double-sided tubal 
pathology, leaving 1,794 couples (82.4%) that fulfi lled the inclusion criteria. Baseline 
characteris  cs of these 1,794 couples are presented in Table 1. The mean male age 
was 35.5 years (5th to 95th percen  le: 27.6 to 46.1 years), and the median dura  on of 
subfer  lity was 1.7 years (5th to 95th percen  le: 1.0 to 4.3 years).

The follow-up status of all pa  ents at 12 months is also shown in Figure 1. We 
completed follow-up at 12 months for 1,681 (93.7%) couples. Of all couples, 283 
(15.8%) had a spontaneous ongoing pregnancy within 1 year, including two (0.1%) 
mul  ple pregnancies. Unsuccessful pregnancies occurred in 21 couples, of which 
20 miscarried and one resulted in an ectopic pregnancy. Within 12 months, 739 
of all couples (41.2%) started treatment, whereas 638 (35.6%) had neither started 
treatment nor had become pregnant. 

The fi rst MAR test was performed for 1,794 pa  ents, whereas 985 (55%) pa  ents 
also had a second MAR test performed. For the fi rst MAR test, using a cut-off  value of 
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≥10%, a posi  ve result was found in 130 men (7%) and for a cut-off  value of ≥50%, 57 
men (3%) had a posi  ve result. For the second MAR test, a posi  ve result was found in 
77 men (4%) and in 35 men (2%), at cut-off  values of ≥10% and ≥50%, respec  vely.

The reproducibility of the MAR test was good both for a dichotomized result ≥10% 
(Cohen’s kappa 0.70, 95% confi dence interval [CI] 0.61 to 0.80), for a dichotomized 
result ≥50% (Cohen’s kappa 0.79, 95% CI 0.68 to 0.90), and for a con  nuous result (ICC 
0.84, 95% CI 0.82 to 0.86). 
At a cut-off  value of 10%, a posi  ve MAR test result reduced the probability of 
spontaneous pregnancy in the univariable analysis, albeit not sta  s  cally signifi cant 
(HR 0.79, 95% CI 0.48 to 1.3, P=.37). At a cut-off  value of 50% for a posi  ve MAR test 
result, the results were comparable (HR 0.76, 95% CI 0.34 to 1.7, P=.50). When the 
MAR test was interpreted as a categorized result, it also reduced, albeit again not 
sta  s  cally signifi cant, the probability of spontaneous pregnancy (HR 0.96, 95% CI 0.87 
to 1.1, P=.38) (Table 2). 
In the mul  variable analysis, the probability of spontaneous pregnancy for a MAR test 
with a cutoff  value of 10%, was reduced, albeit not sta  s  cally signifi cant (HR 0.90, 
95% CI 0.51 to 1.6, P=.72) (Table 3 Part A).  With a cut-off  level of 50% or when using 
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Consecutive subfertile couples with basic fertility workup
(including MAR test)

N=2,176

Exclusion (causal pathology):
Ovulation disorder N= 156 (7.2%)
Severe male factor N= 114 (5.2%)
Double sided tubal pathology N= 112 (5.1%)

MAR cohort
N=1,794 (82.4%)

Follow-up (N, % of MAR cohort):
Spontaneous pregnancy within 1 year                N=   304 (16.9%)
Ongoing pregnancy, singleton N=   281 (15.7%)
Ongoing pregnancy, multiple N=       2 (  0.1%)
Miscarriage N=     20 (  1.1%)
Ectopic pregnancy N=       1 (  0.1%)

No spontaneous pregnancy within 1 year           N =1,490 (85.1%)
Treatment < 12 months N=    739 (41.2%)
No spontaneous pregnancy < 12 months N=    638 (35.6%)
Lost to follow-up N=    113 (  6.3%)

Figure 1. Study profi le.
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Male characteristics   Mean    
 5th to 95th 
percentile  

Demographic data       
Male age (years)   35.5  27.6-46.1  
Duration of subfertility (years) (Median) 1.7  1.0-4.3  
Subfertility of the couple, primary (n,%) 1316  73.4%  
Previous pregnancies man in previous partnership (n,%) 202  11.3%  
Body mass index (BMI)  24.1  18.8-34.9  
Current smoking (n,%)      
 yes   441  24.6%  
 no   930  51.8%  
 missing   423  23.6%  
Current alcohol use (n,%)      
 yes   854  47.6%  
 no   478  26.6%  
 missing   462  25.8%  
Medical history       
Current or past disease (n,%)     
 None   1150  64.1%  
 Auto immune disease 13  0.7%  
 HIV   5  0.3%  
 Testes       
  Orchidopexy 15  0.8%  
  Testicular surgery 21  1.2%  
  Inflammation of testes 8  0.4%  
   Pathology of testes 11  0.6%  
 Other   138  7.7%  
 Missing input   433  24.1%  
Additional tests       
Semen parametersa      
 Volume (mL)  3.3  1.0-6.0  
 Concentration (10*6/mL) 62.1  5.7-168.7  
 Motility (%)  40  8-72  
 Morphology (% normal) according to WHO 24  2-54  
 VCM (10*6)  88.7  2.4-295.5  
 MARb (% positive results) (≥10% as a positive result)   130  7.2%  
 MAR (% positive results) (≥50% as a positive result) 57  3.2%  
Female characteristics          
Demographic data       
Female age (years)  32.6  25.0-39.2  
Previous pregnancies woman in current partnership (n, %) 478  26.6%  
Previous pregnancies woman in previous partnership (n, %) 220  12.3%  
One-sided tubal pathology (n,%) 183  10.2%  
Additional test       
Post coital test (n,%)      
 Negative   266  14.8%  
 Non motile  209  11.6%  
 Motile, non progressive 91  5.1%  
 Positive, progressive  1043  58.1%  
  Missing     183   10.3%  

b

Table 1. Baseline characteris  cs of the subfer  le couples (n = 1,794).

aParameters shown for fi rst semen analysis. bMAR: mixed agglu  na  on reac  on.



a categorized MAR test result, the decrease in probability of spontaneous ongoing 
pregnancy almost disappeared (HR 0.99, 95% CI 0.40 to 2.4, P=.98 and HR 0.99, 95% 
CI 0.89 to 1.10, P=.86) ( Table 3 Part B and C).  When the analysis was performed 
separately for the RBC assay or the latex beaded assay, the results of our analysis did 
not change (data not shown).  
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Figure 2. Analysis of the impact of the MAR test over  me.

    95% CIc  
  βa  HRb  Lower Upper P value  
MAR test (positive ≥10%) -0,23 0,79 0,48 1,3 0,37 
MAR test (positive ≥50%) -0,28 0,76 0,34 1,7 0,50 
MAR test (10 categories) -0,04 0,96 0,87 1,1 0,38 
Semen volume (mL) 0,02 1,02 0,95 1,1 0,55 
Semen concentration (106/mL) 0,003 1,003 1,001 1,005 <0,01 
Semen motility (%) 0,009 1,009 1,003 1,015 <0,01 
Semen morphlogy (%) -0,02 0,98 0,98 0,99 <0,01 
Prior pregnancy current relation 0,41 1,51 1,2 1,9 <0,01 
Prior pregnancy previous relation -0,13 0,88 0,61 1,3 0,48 
Female age -0,04 0,96 0,94 0,99 <0,01 
Male age -0,04 0,96 0,94 0,99 <0,01 
Duration of subfertility -0,09 0,92 0,82 1,02 0,12 
Primary subfertility (%) -0,28 0,75 0,59 0,95 0,02 

b

Table 2. Results of the univariable Cox propor  onal hazard analysis.

aβ = beta coeffi  cient. bHR = hazard ra  o. cCI = confi dence interval.



Among 567 couples with a nega  ve PCT there were 539 couples (95%) with a nega  ve 
and 28 (5%) with a posi  ve MAR test result. If the PCT was normal (posi  ve), the MAR 
test result was nega  ve in 1,023 (98%) and posi  ve in 21 (2%) couples. A nega  ve PCT 
result was signifi cantly associated with a posi  ve MAR test result (chi-square P=.01, 
rela  ve risk [RR] 2.5, 95% CI 1.4–4.3). 
The analysis of the MAR test results over  me showed no change in, as shown by the 
con  nuous line in Figure 2.

DISCUSSION

In this study assessing the predic  ve capacity of immunoglobulin G (IgG) an  sperm 
an  bodies in the direct MAR test for spontaneous pregnancy in subfer  le women, we 
observed a good reproducibility of the MAR test. We observed no clinically relevant 
associa  on between MAR test and pregnancy rates, that is, the MAR test for IgG did 
not have a clinically prognos  c capacity for spontaneous pregnancy in our cohort.
When a posi  ve MAR test was defi ned as ≥10%, 7% of all men in our study had a 
posi  ve test, whereas at a cutoff  value of ≥50%, 3% had a posi  ve test result. The 
incidence of ASA in literature varies between 1 and 13%, but tests used, outcomes, 
popula  ons, types of immunoglobulines and cutoff  values are all heterogeneous.
 The strength of our study is its sample size, as it is by our knowledge the largest 
prospec  ve cohort study published on the subject so far. We also corrected for 
poten  al confounders in mul  variable analysis, which was not done in previous 
studies. A poten  al limita  on of our study could have been the use of two diff erent 
MAR assays among par  cipa  ng clinics. However, supplementary analysis correc  ng 
for the two assays showed no correla  on between the assay used and the outcome, 
which makes an associa  on with one of the two subgroups very unlikely.
Earlier publica  ons about IgG ASA consist of one large retrospec  ve 18 and three small 
prospec  ve studies.19-21 In the large retrospec  ve analysis of 1,025 subfer  le couples 
screened for ASA, a signifi cantly greater number of pregnancies was found when 
<50% of the sperm was bound by immunoglobulines (P<.05).18 However, no details 
about which immunoglobuline was tested were described. In addi  on, the outcome 
of this study included not only spontaneous pregnancies, but also pregnancies a  er 
treatment. Female causal pathology (anovula  on and/or tubal pathology) was not 
excluded, outcome of pregnancy was not described in detail and follow-up of high 
level ASA couples was longer (mean >18 months) than for low level ASA couples (mean 
<1 year). Analysis of follow-up did not include  me to pregnancy.
In 103 men with a reversal of vasectomy tested for IgG ASA, there was an even higher 
pregnancy rate in the pure IgG posi  ve group (without an IgA response) of 86%, versus 
67% in the MAR nega  ve test group.20 In this study, a posi  ve MAR test was defi ned 
as >10%, but defi ni  on of pregnancy was not, and determina  on of pregnancy was 
subjec  ve via the ques  onnaire, case sheet, or telephone interview. Analysis did not 
take  me to pregnancy into account. 
In the second prospec  ve study of 191 subfer  le couples, the diff erence in pregnancy 
rate of ASA-posi  ve 6/31 (19%) versus ASA-nega  ve couples 37/88 (42%) was 
signifi cant (P<.02).21 However, the inves  gators did not separate between IgG and IgA 

CHAPTER 6 IMMUNOGLOBULIN G ANTISPERM ANTIBODIES AND 
PREDICTION OF SPONTANEOUS PREGNANCY 

6

101



results, they did not exclude treated pa  ents and they failed to defi ne pregnancy or 
 me to pregnancy. 

Concordant with our study, in a prospec  ve study of 534 men referred for subfer  lity 
evalua  on, no signifi cant eff ect of IgG ASA parameters on concep  on chances was 
found.19

An nega  ve PCT is considered to refl ect cervical hos  lity 22;23 and sperm mucus 
interac  on is suggested to be aff ected by local ASA.24 Our study confi rms an 
associa  on between a nega  ve PCT and a posi  ve MAR test result.
Although the data of our cohort study suggest that the MAR test has no predic  ve 
capacity for spontaneous pregnancy, there is evidence that an abnormal MAR test 
iden  fi es couples that benefi t from intrauterine insemina  on (IUI). Recently, our 
group showed that the probability of ongoing pregnancy a  er IUI was higher a  er 
an abnormal MAR test (odds ra  o [OR] 3.0, 95% CI 1.6 to 5.5), when a cutoff  value 
of ≥10% was used. Further analyses showed that the addi  on of ASA was helpful in 
iden  fying a subgroup of pa  ents that could benefi t from IUI.25 However, randomised 
clinical trials that evaluate the value of IUI in couples with ASA are lacking. A next 
step in research should in our opinion be a randomised clinical trial comparing IUI to 
expectant management in these couples. Apart from the iden  fi ca  on of couples for 
such a trial, we believe that there is no place for tes  ng of IgG ASA in the basic fer  lity 
workup.
In summary, our results show that the direct MAR test has a good reproducibility. 
We found no evidence for the use of the direct MAR test in predic  ng spontaneous 
pregnancy and subsequently no evidence for jus  fi ca  on of rou  ne use of 
immunoglobulin G an  sperm an  bodies in the direct MAR test in the basic fer  lity 
workup for iden  fi ca  on of couples with low spontaneous pregnancy chances.
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    95% CIc  
 PART A βa  HRb  Lower Upper P value  
MAR test (positive ≥10%) -0,10 0,90 0,51 1,6 0,72 
Semen volume (mL) 0,05 1,05 0,97 1,1 0,23 
Semen concentration (106/mL) 0,00 1,00 1,0 1,0 <0,01 
Semen motility (%) 0,01 1,01 1,01 1,0 0,05 
Semen morphology (%) -0,02 0,98 0,97 0,99 <0,01 
Prior pregnancy current relation 0,41 1,51 0,66 3,5 0,33 
Prior pregnancy previous relation 0,12 1,12 0,54 2,3 0,76 
Female age -0,04 0,96 0,93 1,0 0,04 
Male age -0,02 0,98 0,95 1,0 0,10 
Duration of subfertility -0,09 0,92 0,80 1,1 0,21 
Primary subfertility (%) -0,14 0,87 0,36 2,1 0,76 
 PART B      
MAR test (positive ≥50%) -0,01 0,99 0,41 2,4 0,98 
Semen volume (mL) 0,04 1,04 0,97 1,1 0,24 
Semen concentration (106/mL) 0,00 1,00 1,0 1,0 <0,01 
Semen motility (%) 0,01 1,01 1,0 1,0 0,05 
Semen morphology (%) -0,02 0,98 0,97 0,99 <0,01 
Prior pregnancy current relation 0,41 1,51 0,66 3,5 0,33 
Prior pregnancy previous relation 0,11 1,12 0,54 2,3 0,77 
Female age -0,04 0,96 0,93 1,0 0,04 
Male age -0,02 0,98 0,95 1,0 0,10 
Duration of subfertility -0,09 0,92 0,80 1,1 0,21 
Primary subfertility (%) -0,14 0,87 0,36 2,1 0,75 
 PART C      
MAR test in CATEGORIES -0,01 0,99 0,89 1,1 0,86 
Semen volume (mL) 0,04 1,05 0,97 1,1 0,24 
Semen concentration (106/mL) 0,00 1,00 1,0 1,0 <0,01 
Semen motility (%) 0,01 1,01 1,0 1,0 0,05 
Semen morphology (%) -0,02 0,98 0,97 0,99 <0,01 
Prior pregnancy current relation 0,41 1,51 0,66 3,5 0,33 
Prior pregnancy previous relation 0,11 1,12 0,54 2,3 0,77 
Female age -0,04 0,96 0,93 1,0 0,04 
Male age -0,02 0,98 0,95 1,0 0,10 
Duration of subfertility -0,09 0,92 0,80 1,1 0,21 
Primary subfertility (%) -0,14 0,87 0,36 2,1 0,75 

b

Table 3. Results of the mul  variable Cox propor  onal hazard analysis.

aβ = beta coeffi  cient. bHR = hazard ra  o. cCI = confi dence interval.
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