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ABSTRACT 
STUDY QUESTION Which strategy is least expensive to prevent the birth of a 
handicapped child in couples with recurrent miscarriage (RM); parental 
chromosome analysis followed by amniocentesis in case of carrier status of one 
of the parents, or amniocentesis in all ongoing pregnancies without the 
knowledge of parental carrier status?  
SUMMARY ANSWER For virtually all couples with RM amniocentesis in all 
ongoing pregnancies without the knowledge of parental carrier status is less 
expensive in preventing the birth of a handicapped child than parental 
chromosome analysis followed by amniocentesis in case of carrier status of one 
of the parents.  
WHAT IS KNOWN ALREADY One of the causes of RM is a balanced 
chromosome abnormality in one of the partners. If one of the partners is carrier 
of a balanced structural chromosomal abnormality, the risk of offspring with an 
unbalanced structural chromosome abnormality is increased. Like all couples, 
couples with RM also have an age-dependent risk for fetal aneuploidy, of which 
trisomy 21 is most common.  
STUDY DESIGN, SIZE, DURATION Model-based economic analysis to 
compare costs and effects of two strategies in couples with RM to prevent the 
birth of a handicapped child in case of ongoing pregnancy.  
PARTICIPANTS/MATERIALS, SETTING, METHODS Comparison of two 
strategies in women with RM: strategy (I) parental chromosome analysis 
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followed by amniocentesis in pregnancy in case of carrier status of one of the 
parents and strategy (II) amniocentesis in all ongoing pregnancies without the 
knowledge of carrier status. No testing was the reference strategy. Data on 
probabilities and costs were derived from the literature. Incremental costs and 
effects were calculated [incremental cost-effectiveness ratio (ICER)]. 
Effectiveness was expressed as the number of prevented births of handicapped 
child equivalents compared with no testing. In these calculations, the birth of a 
handicapped child was valued 10 times worse than the loss of a viable 
pregnancy due to amniocentesis.  
MAIN RESULTS AND THE ROLE OF CHANCE Depending on the risk for 
carrier status, the ICER for Strategy I (parental chromosome analysis followed 
by amniocentesis in case of carrier status of one of the parents) varied between 
€226 000 and €6 556 000 per prevented handicapped child equivalent. For 
Strategy II (amniocentesis in all ongoing pregnancies without the knowledge of 
carrier status), the ICER varied between €2000 and €233 000 per prevented 
handicapped child equivalent. Strategy I was less expensive than Strategy II 
only for a small subgroup of couples with maternal age <23 years, three or more 
previous miscarriages and a family history of RM.  
LIMITATIONS, REASONS FOR CAUTION Our analysis is not a plea for 
amniocentesis in all women with RM. Individual risk assessment with serum 
markers and nuchal translucency is probably more effective at lower cost.  
WIDER IMPLICATIONS OF THE FINDINGS This analysis can be used by 
clinicians to explain the chances of adverse pregnancy outcome in couples with 
RM, as well as by policy makers in health-care economics. Future guidelines on 
RM might be more restrictive from the perspective of the limited health-care 
resources that we have available.  
STUDY FUNDING/COMPETING INTEREST(S) Supported by ZonMW. 
ZonMW had no role in designing the study, data collection, analysis and 
interpretation of data or writing of the report. Competing interests: none.  

INTRODUCTION 
Recurrent miscarriage (RM) is a common problem in reproductive medicine. One of 
the causes of RM is a balanced chromosome abnormality in one of the partners. If 
either one of the partners is carrier of a balanced structural chromosomal 
abnormality, the risk of offspring with an unbalanced structural chromosome 
abnormality is increased. Products of conception with an unbalanced structural 
chromosome abnormality can lead to miscarriage, stillbirth or birth of a child with 
major congenital defects and severe mental handicaps (Hook et al., 1989; De 
Braekeleer and Dao, 1990; Franssen et al., 2005).  
A balanced structural chromosome abnormality is found only in 2–6% of couples 
with RM (Hook et al., 1989; De Braekeleer and Dao, 1990; Franssen et al., 2005). 
The probability of a child with an unbalanced chromosomal abnormality in carrier 
couples with RM is estimated to be below 1% (Franssen et al., 2006; Barber et al., 
2010).  
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The European Society of Human Reproduction and Embryology (ESHRE) guideline 
for the management of RM recommends parental chromosome analysis in couples 
with RM to identify if one of the partners is a carrier of a balanced structural 
chromosome abnormality (Jauniaux et al., 2006; Franssen et al., 2007; NVOG, 
2007). Selective parental chromosome analysis is advised, implying that parental 
chromosome analysis is offered only to couples at high risk of carrier status (≥2.2%). 
The risk of carrier status is estimated based on the maternal age at second 
miscarriage, a history of three or more miscarriages, a history of two or more 
miscarriages in a brother or sister of either partner or in the parents of either partner 
(Franssen et al., 2005). Once a structural chromosome abnormality has been detected 
in a couple, invasive prenatal diagnosis (PND) is offered in subsequent pregnancies 
to diagnose possible unbalanced chromosomal abnormalities in the fetus. In case of 
such an unbalanced chromosomal abnormality, termination of pregnancy is an 
option. Parental chromosome analysis is laborious and contributes substantially to 
costs of the diagnostic work-up of RM.  
Like all couples, couples with RM also have an age-dependent risk for fetal 
aneuploidy, of which trisomy 21 is most common. The probability of a pregnancy 
with a child with trisomy 21 varies between <0.1% in women between 20 and 25 
years old and >2.2% in women over 42 years old (Wald et al., 1989).  
There are two diagnostic strategies to reduce the risk of the birth of a handicapped 
child in couples with RM. The first and most frequently applied strategy is to 
perform parental chromosome analysis followed by amniocentesis in case of carrier 
status of one of the parents (Strategy I). The second strategy is to perform 
amniocentesis in all subsequent ongoing pregnancies (Strategy II). The aim of this 
study was to develop a theoretical economic model to compare costs and effects of 
these two strategies to assess which one is less expensive in the prevention of the 
birth of a handicapped child due to unbalanced structural chromosome abnormalities 
or fetal aneuploidy.  

METHODS 
We developed a model to evaluate the costs and effects of two diagnostic strategies 
to prevent the birth of a handicapped child in couples with RM and a subsequent 
ongoing pregnancy. The strategies evaluated were as follows: Strategy (I) parental 
chromosome analysis followed by amniocentesis in case of carrier status of one of 
the parents and Strategy (II) amniocentesis in all ongoing pregnancies without the 
knowledge of carrier status.  
The composite unfavourable outcome of pregnancy was defined as the birth of a 
handicapped child due to an unbalanced structural chromosomal abnormality or due 
to trisomy 21, induced abortion in case of a chromosomally abnormal offspring 
detected at invasive PND or the loss of a healthy and viable child/fetus due to 
amniocentesis.  
Data on probabilities of carrier status in couples with RM were derived from the 
literature, as were data on the probability of the birth of a handicapped child 
conditional on carrier status of the parents (Franssen et al., 2006). The probability of 
carrier status depends on the maternal age at second miscarriage, number of 
miscarriage in the couple and family history of RM and varies between 0.5 and 
10.2%. The probability of viable unbalanced offspring in carrier couples is 0.7% 
(Franssen et al., 2006).  
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To calculate the probability of unbalanced viable offspring in couples with RM, we 
multiplied the probability of carrier status for the subgroups related to maternal age 
at second miscarriage, the number of miscarriages in the couple and family history of 
RM, with the probability of viable unbalanced offspring in these couples (0.7%). The 
probability of birth of a child with Down's syndrome was derived from published 
data, and reflects the risk of Down's syndrome in the general population (Wald et al., 
1989).  
The probability of an unfavourable outcome of pregnancy in couples with RM was 
calculated by combining the probabilities of carrier status with the probability of a 
pregnancy with trisomy 21, miscarriage due to amniocentesis and termination of 
pregnancy in case of viable unbalanced offspring.  
The birth of a child with a handicap either due to an unbalanced translocation or due 
to trisomy 21 is often considered to yield more regret than loss of the pregnancy due 
to termination of pregnancy or an amniocentesis-related loss. To compare the impact 
of both poor outcomes in 1D, we introduced the regret ratio. The regret ratio has 
been developed to express the potential negative impact that the birth of a 
handicapped child may have on parents compared with loss of a pregnancy. The 
amount of regret caused by the birth of a handicapped child either due to an 
unbalanced translocation or due to trisomy 21 was assumed to be comparable. The 
initial regret ratio was set at 10, i.e. the birth of a handicapped child was supposed to 
create 10 times more regret than loss of a pregnancy, be it from termination of 
pregnancy or from an amniocentesis-related loss of an unaffected pregnancy (van der 
Meulen et al., 1999).  
The formulas to assess the effectiveness of the two diagnostic strategies and the 
reference strategy in which no testing is performed are shown in the Appendices 1–3.  
Costs were derived from the integral cost price index (2010) of an academic hospital 
in the Netherlands. The costs of parental chromosome analysis were estimated to be 
€1069 per couple (€946 for post-natal chromosomal analysis + €123 for genetic 
counselling). The costs of amniocentesis were €1188 [€866 (prenatal chromosome 
analysis) + €322 (appointment/intervention gynaecologist)].  
We calculated incremental costs and effects of Strategy I and Strategy II. We 
combined the two outcomes in an incremental cost-effectiveness ratio (ICER). To 
calculate the ICER of both diagnostic strategies, we compared the two strategies to a 
strategy in which no testing was performed (reference strategy). The difference 
between the costs of parental chromosome analysis followed by amniocentesis in 
case of carrier status and no testing, as well as the difference between the costs of 
amniocentesis in all ongoing pregnancies without the knowledge of carrier status and 
no testing were divided by the reduction in probability of unfavourable outcome for 
the strategies compared with no testing.  
Based on the maternal age at second miscarriage, the number of miscarriages in the 
couple and family history of RM, we made subgroups for which we calculated 
probabilities of an unfavourable outcome and costs. In a sensitivity analysis, we 
varied the regret ratio between 1 and 10. We varied the number of subsequent 
pregnancies between one pregnancy and three pregnancies.  

RESULTS 
The probability of potentially viable offspring with an unbalanced chromosome 
abnormality in couples with RM that we used in our model is shown in Table I. This 
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probability varied between 0.0035 and 0.0714% depending on the maternal age at 
second miscarriage, the number of miscarriages in the couple and family history of 
RM. Couples in which women were <23 years old at the second miscarriage, with 
three or more miscarriages, and a brother of sister and parents with RM were at 
highest risk of potentially viable offspring with an unbalanced chromosome 
abnormality (0.0714%). Couples in which women were ≥39 years old at the second 
miscarriage, who had two miscarriages without a family history of RM, had the 
lowest probability of potentially viable offspring with an unbalanced chromosome 
abnormality (0.0035%). Previous data show that the probability of potentially viable 
offspring with trisomy 21 (Supplementary data, Table SI) varies between 0.09 and 
25%, depending on the maternal age.  

[TABLE I] 
Probability of potentially viable offspring with unbalanced chromosome abnormality, 
in couples with RM. 
The probability of an unfavourable outcome of pregnancy for parental chromosome 
analysis plus amniocentesis (Strategy I) varied depending on the maternal age at 
second miscarriage, the number of miscarriages in the couple and family history of 
RM, and this probability was reduced compared with the strategy in which no tests 
were performed. The costs of this strategy were the costs of parental chromosome 
analysis added to the costs of amniocentesis in carrier couples. To prevent the birth 
of one handicapped child either caused by an unbalanced chromosomal abnormality 
or by trisomy 21, the incremental costs in case of one subsequent pregnancy varied 
between €226 000 and €2 178 000, depending on the maternal age at second 
miscarriage, the number of miscarriages in the couple and family history of RM.  
The probability of an unfavourable outcome was lower with amniocentesis for all 
ongoing pregnancies than for no tests performed (Strategy II). The costs of the 
strategy were the costs of amniocentesis in all couples with RM. To prevent the birth 
of one handicapped child, the incremental costs in case of one subsequent pregnancy 
varied between €2000 and €235 000 for the various subgroups based on the maternal 
age at second miscarriage, the number of miscarriages in the couple and family 
history of RM.  
In case of no testing (reference strategy), the probability of an unfavourable outcome 
of pregnancy was the probability of the birth of a handicapped child, and varied 
between 0.11% for couples in which women are 20 years old with two miscarriages 
and a family history of RM, and 7.15% for couples in which women are 46 years old, 
who were >39 years old at the second miscarriage, with three or more miscarriages 
and a family history of RM. There were no procedure-related costs for this strategy.  
Only in couples with maternal age of 23 years, three or more previous miscarriages, 
a sibling with RM and parents with RM, was parental chromosome analysis followed 
by amniocentesis in case of carrier status of one of the parents the least expensive 
strategy to prevent the birth of a handicapped child. In all other couples 
amniocentesis in all ongoing pregnancies without the knowledge of carrier status was 
more effective and less expensive than parental chromosome analysis followed by 
amniocentesis. For example, for a couple with a maternal age of 34 years with two 
miscarriages, with a sibling with RM, and parents without a history of RM, the ICER 
was €426 000 for parental chromosomal analysis, whereas the ICER for 
amniocentesis in all ongoing pregnancies without the knowledge of carrier status was 
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€50 000 to prevent the birth of one handicapped child. The ICERs calculated with 
our model are displayed in Table II (for two categories, broadly ranged, of current 
maternal age, for one subsequent pregnancy).  

[TABLE II] 
ICER for parental chromosome analysis and amniocentesis in couples with RM, 
maternal ages of 24 and 40 years old. 

DISCUSSION 
In this study, by using a theoretical economic analysis, we showed that, in the vast 
majority of couples with RM, amniocentesis in all ongoing pregnancies without the 
knowledge of carrier status is less expensive than parental chromosome analysis 
followed by amniocentesis in case of carrier status of one of the parents in the 
prevention of handicapped offspring. This analysis can be used by clinicians to 
explain the chances of adverse pregnancy outcome in couples with RM, as well as by 
policy-makers in health-care economics to decide on the expenditure required, in 
view of declining resources.  
There are no published data on the risk of Down's syndrome in women with RM with 
or without parental carrier status of balanced chromosome abnormalities. We 
assumed that the risk of aneuploidy leading to Down's syndrome in couples with RM 
was comparable with the risk of aneuploidy in the general population of women. If 
the risk of trisomy 21 would be different in couples with RM when compared with 
the risk of trisomy 21 in the general population, the ICERs would obviously change 
accordingly.  
An alternative invasive PND to amniocentesis is chorionic villus sampling (CVS). It 
is estimated that amniocentesis is performed in 70% of all couples who undergo a 
PND procedure, compared with 30% CVS (Vansenne et al., 2010). For the analyses 
performed here, we did not distinguish between the two forms of invasive PND.  
Nowadays, the ESHRE advises selective parental chromosome analysis in couples 
with RM (Jauniaux et al., 2006). In couples where the woman is less than 39 years 
old at the second miscarriage, parental chromosomal analysis is recommended, and 
in women who are over 39 years old at the second miscarriage parental chromosome 
analysis is not recommended, owing to the low probability of carrier status in these 
couples. This strategy reduces costs, as omitting parental chromosome analysis in 
women who are ≥39 years old at the second miscarriage partly reduces the costs of 
the parental chromosome analysis strategy. Our analysis shows that even this 
selective karyotyping is more expensive when compared with amniocentesis in all 
ongoing pregnancies of couples with RM without the knowledge of carrier status.  
We compared the parental chromosome analysis followed by amniocentesis in case 
of carrier status of one of the parents, with amniocentesis in all ongoing pregnancies 
without the knowledge of carrier status in couples with RM. Obviously, a policy of 
amniocentesis in all women is not applicable to relatively young women (e.g. women 
<25 years old), whereas, in other women, amniocentesis is usually preceded by non-
invasive risk estimation with nuchal translucency measurement and first trimester 
serum markers. Our analysis, therefore, is not a plea for amniocentesis in all women 
with RM, as individual risk assessment with serum markers and nuchal translucency 
is more effective at a lower cost. However, our analysis does demonstrate that 
parental chromosome analysis followed by amniocentesis in case of carrier status of 
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one of the parents—which is a frequently applied strategy in daily practice—is more 
expensive than a general strategy of amniocentesis for all women. This information 
further contributes to the discussion to refrain from parental karyotyping in couples 
with RM without a previous child with an unbalanced karyotype.  
In the present study, we considered the probability of the birth of a child with Down's 
syndrome and the probability of a child with an unbalanced chromosomal 
abnormality together as unfavourable outcome of pregnancy. Obviously, when the 
consequences of the birth of a child with an unbalanced chromosomal abnormality 
are valued much worse by parents than that of a child with Down's syndrome (in 
terms of difference in the regret ratio) or vice versa, the outcome of our analysis 
would change, as amniocentesis guided by parental karyotyping would then perhaps 
become less expensive when compared with amniocentesis for all women. Since we 
considered that the birth of a child with a handicap would yield 10 times more regret 
than termination of a pregnancy, we applied a regret ratio of 10 for the birth of a 
severely handicapped child compared with termination of a pregnancy. We 
considered the loss of pregnancy due to amniocentesis equal to the loss of pregnancy 
due to termination because of chromosome abnormalities. We realize that this regret 
ratio is arbitrary and is highly dependent on a couples' attitude towards having a 
handicapped child, the procedure-related risk of miscarriage and termination of 
pregnancy in case of a chromosomal abnormality. The regret ratio is, thus, 
determined by the ratio of the expected distress after the birth of a handicapped child 
to the expected distress after pregnancy loss (van der Meulen et al., 1999). The term 
‘regret ratio’ is to be handled with care since the attitude of couples concerning the 
birth of a handicapped child will vary and children born with Down's syndrome or 
another chromosomal abnormality can become very special family members. No 
straightforward cost-effectiveness analysis can account for that. At this point, it is 
important that couples make their own decision after extensive non-directive 
counselling.  
In the current analysis, we estimated costs of the diagnostic strategy to prevent the 
birth of a handicapped child. We did not account for long-term costs associated with 
the (health) care of a handicapped child. Health-care expenditures for infants and 
children with Down's syndrome are more than 10 times higher compared with 
children without the syndrome (Boulet et al., 2008). One could argue that any 
diagnostic strategy effective in reducing the risk of the birth of a handicapped child 
would save many long-term costs. From this perspective, even a more expensive 
diagnostic strategy (parental chromosome analysis followed by amniocentesis in case 
of carrier status of one of the parents) would reduce long-term costs. This does not 
change the fact that the strategy in which amniocentesis in all ongoing pregnancies 
without the knowledge of carrier status would still be less expensive.  
In the case of more than one subsequent pregnancy, the ICER of parental 
chromosome analysis followed by amniocentesis in case of carrier status of one of 
the parents becomes somewhat more favourable compared with one subsequent 
pregnancy, but in the majority of the subgroups amniocentesis in all ongoing 
pregnancies without the knowledge of carrier status is still less expensive. In this 
theoretical model, we assumed a 100% uptake of invasive PND in couples that are 
confronted with abnormal test results. However, a recent study in a large sample of 
couples with RM showed that in carrier couples with the maternal age ≥36 years only 
40% of the couples opted for invasive PND, whereas, in younger carrier couples, this 
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was 60% (Vansenne et al., 2010). This low uptake of invasive PND will increase the 
costs of the strategy in which amniocentesis is guided by parental chromosome 
analysis even further. Possibly some of these couples do not opt for invasive 
diagnostics because of the risk of miscarriage associated with the procedure or the 
fact that they would not terminate the pregnancy in the case of a chromosomal 
abnormality. Indirectly, these couples prefer the risk of a handicapped child over the 
risk of termination of pregnancy. The regret ratio for these couples consequently 
would be <1. We performed a sensitivity analysis in which we varied the regret ratio 
between 0.1 and 10. For the vast majority of the subgroups, amniocentesis in all 
ongoing pregnancies without the knowledge of carrier status still was the least 
expensive strategy.  
We assessed the costs and effects of parental chromosome analysis followed by 
amniocentesis in case of carrier status of one of the parents at the level of subgroups 
with a different risk profile, and not at the level of the general population. By doing 
so, we found that amniocentesis in case of carrier status of one of the parents in 
couples with RM was only less expensive than amniocentesis in all ongoing 
pregnancies without the knowledge of carrier status in those couples with a high risk 
of carrier status, that is, female age <23 years of age, with three or more previous 
miscarriages and a family history of RM. Consequently, we can conclude that, based 
on our model-based economic analysis, the criteria for selective karyotyping (i.e. 
parental karyotyping in high risk women, as advocated in recent European and 
national guidelines) are still too wide to make parental karyotyping cost-effective. 
Although such guidelines are a first step towards a more cost-effective management 
of couples with RM, future guidelines might even be more restrictive from the 
perspective of the limited health-care resources that we have available.  
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APPENDIX 1 

The probability of an unfavourable outcome of pregnancy if no testing is performed. 

 P unfavourable outcome of pregnancy = (POT + PD) × RR 
 
POT  probability of viable offspring with unbalanced chromosomal abnormality; 
 
PD  probability of birth of a child with Down's syndrome; 
 
RR  regret ratio (birth of handicapped child compared with pregnancy loss valued 
as ‘10’). 
 

APPENDIX 2 

The probability of an unfavourable outcome of pregnancy if parental chromosome 
analysis is performed in couples with RM with subsequent amniocentesis in carrier  
couples. 

P unfavourable outcome of pregnancy = POT + (Pcarrier × PD) + (Pcarrier × PMA) 

+ (PD × RR) 

POT probability of viable offspring with unbalanced chromosomal abnormality, 
identified with parental chromosome analysis and subsequent amniocentesis 
followed by termination of pregnancy (loss of pregnancy); 
Pcarrier probability of carrier status; 
PMA probability of miscarriage due to amniocentesis (loss of pregnancy); 
PD probability of birth of a child with Down's syndrome (assumed that Down's 
syndrome in carrier couples is detected by amniocentesis in these couples followed 
by termination of pregnancy); 
RR regret ratio (birth of handicapped child compared with pregnancy loss valued 
as ‘10’). 
 

APPENDIX 3 
The probability of an unfavourable outcome of pregnancy if all women of couples 
with RM undergo amniocentesis. 
 
Punfavourable outcome of pregnancy = PD + PMA + (POT × RR) 
 
PD probability of fetus with trisomy 21, identified with amniocentesis followed 
by termination of pregnancy (pregnancy loss); 
PMA probability of miscarriage due to amniocentesis (pregnancy loss); 
POT probability of birth of a child with an unbalanced chromosomal abnormality; 
RR regret ratio (birth of handicapped child compared with pregnancy loss valued 
as ‘10’). 

http://www.nivel.eu/


Leeuwen, M. van, Vansenne, F., Korevaar, J.C., Veen, F. van der, Goddijn, M., Mol, B.W.J. 
Economic analysis of chromosome testing in couples with recurrent miscarriage to prevent 
handicapped offspring. Human Reproduction: 2013, 28(7), 1737-1742 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

REFERENCES 
↵ 
Barber JC, Cockwell AE, Grant E, Williams S, Dunn R, Ogilvie CM. Is karyotyping couples 

experiencing recurrent miscarriage worth the cost? Br J Obstet Gynaecol 2010;117:885-
888.  

↵Boulet SL, Molinari NA, Grosse SD, Honein MA, Correa-Villaseñor A. Health care 
expenditures for infants and young children with Down syndrome in a privately insured 
population. J Pediatr 2008;153:241-246.  

↵De Braekeleer M, Dao TN. Cytogenetic studies in couples experiencing repeated 
pregnancy losses. Hum Reprod 1990;5:519-528. 

↵Dutch Society of Obstetrics and Gynaecology (NVOG). Guideline: Recurrent Miscarriage. 
Utrecht, The Netherlands: NVOG; 2007. 

↵Franssen MT, Korevaar JC, Leschot NJ, Bossuyt PMM, Knegt AC, Gerssen-Schoorl KB, 
Wouters CH, Hansson KB, Hochstenbach R, Madan K, et al. Selective chromosome 
analysis in couples with two or more miscarriages: a case-control study. BMJ 
2005;331:137-141. 

↵Franssen MT, Korevaar JC, van der Veen F, Leschot NJ, Bossuyt PM, Goddijn M. 
Reproductive outcome after chromosome analysis in couples with two or more 
miscarriages: an index-control study. BMJ 2006;332:759-763. 

↵Franssen MTM, Korevaar J, van der Veen F, Leschot NJ, Goddijn M. Management of 
recurrent miscarriage: evaluating the impact of a guideline. Hum Reprod 2007;22:1298-
1303. 

↵Hook EB, Healy NP, Willey AM. How much difference does chromosome banding make? 
Adjustments in prevalence and mutation rates of human structural cytogenetic 
abnormalities. Ann Hum Genet 1989;53:237-242.  

↵Jauniaux E, Farquharson RG, Christiansen OB, Exalto N. Evidence-based guidelines for 
the investigation and medical treatment of recurrent miscarriage. Hum Reprod 
2006;21:2216-2222. 

↵van der Meulen JH, Mol BW, Pajkrt E, van Lith JM, Voorn W. Use of the disutility ratio in 
prenatal screening for Down's syndrome. Br J Obstet Gynaecol 1999;106:108-115.  

↵Vansenne F, de Borgie CA, Korevaar JC, Franssen MT, Pajkrt E, Hansson KB, Leschot NJ, 
Bossuyt PM, van der Veen F, Goddijn M. Low uptake of prenatal diagnosis after 
established carrier status of a balanced structural chromosome abnormality in couples with 
recurrent miscarriage. Fertil Steril 2010;94:296-300.  

↵Wald NJ, Cuckle HS, Sneddon J, Haddow JE, Palomaki GE. Screening for Down 
syndrome. Am J Hum Genet 1989;44:586-590. 

http://www.nivel.eu/


Leeuwen, M. van, Vansenne, F., Korevaar, J.C., Veen, F. van der, Goddijn, M., Mol, B.W.J. 
Economic analysis of chromosome testing in couples with recurrent miscarriage to prevent 
handicapped offspring. Human Reproduction: 2013, 28(7), 1737-1742 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

TABLES

http://www.nivel.eu/


Leeuwen, M. van, Vansenne, F., Korevaar, J.C., Veen, F. van der, Goddijn, M., Mol, B.W.J. 
Economic analysis of chromosome testing in couples with recurrent miscarriage to prevent 
handicapped offspring. Human Reproduction: 2013, 28(7), 1737-1742 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

http://www.nivel.eu/

	Economic analysis of chromosome testing in couples with recurrent miscarriage to prevent handicapped offspring
	M. van Leeuwen1,*, F. Vansenne2, J.C. Korevaar2, F. van der Veen3, M. Goddijn3 B.W.J. Mol1,3
	Abstract
	Introduction
	Methods
	Results
	[Table I]
	[Table II]
	Discussion
	Supplementary data
	Authors' roles
	Funding
	Conflict of interest
	Appendix 1
	Appendix 2
	Appendix 3
	References
	tables



