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Abstract t 

Objectivee To review the current policy in diagnosis and treatment of recurrent 

miscarriagee in the Netherlands. 

Designn Cross-sectional survey. 

Methodd In 1996 a printed questionnaire was sent to all 125 Departments of 

Gynecologyy in the Netherlands with questions concerning definition, 

diagnosiss and treatment of recurrent miscarriage. 

Resultss The response rate was 90% (n = l i z ) . Twenty-nine percent of the respondents 

definedd recurrent miscarriage as having two or more miscarriages and 71% as 

threee or more miscarriages. In 42% of the departments a diagnostic protocol 

forr recurrent miscarriage was present. Diagnostic investigations most 

frequentlyy performed were transvaginal ultrasound (79%), parental 

chromosomee analysis (78%), thyroid-stimulating hormone (72%), lupus 

anticoagulantt (69%), blood glucose concentration (65%), 

hysterosalpingographyy (56%) and anticardiolipin antibodies 

(lgG,lgM)(56%).. Treatment most frequently used was the prescription 

off folic acid (53%). 

Conclusionss The definition of recurrent miscarriage differed. Uncertainty about a rational 

diagnosticc approach was evident from the large number of tests requested by 

20-50%% of the respondents. Some diagnostic tests such as immunological 

investigationss and the search forinfectious factors were not followed by a 

therapeuticall intervention. 



Introduction n 

Thee prevalence of recurrent miscarriage in couples trying to conceive, defined as three or 

moree consecutive miscarriages, irrespective of parity, is estimated at G.5-1%1 z. 

Noo agreement exists within the literature regarding the diagnostic and therapeutic strategy 

too be pursued in case of recurrent miscarriage. We conducted a survey on this subject among 

alll Departments of Gynecology in the Netherlands, as a starting point for further research 

intoo the effectiveness of diagnosis in recurrent miscarriage. 

Methods s 

Inn October 1996 we sent out a printed questionnaire to each of the 125 Departments of 

Gynecologyy in the Netherlands. Of these departments, 36 (29%) were part of a teaching 

hospital.. The questionnaire consisted of closed questions. First of all, the departments were 

askedd for their definition of recurrent miscarriage. Possible answers were '> two miscarriages' 

andd '> three miscarriages'. As far as diagnosis was concerned, participants were asked 

whethertheyy used a standardized diagnostic protocol. They were also asked to tick the 

relevantt diagnostic tests on a list of specified items and to state what additional diagnostic 

testss were ordered in a subsequent pregnancy. With regard to treatment, the respondents 

weree asked whether advice was given regarding lifestyle and which treatments had been 

carriedd out in the case of recurrent miscarriage over the past five years. If necessary, 

thee answers were followed up by a telephone call. Differences between teaching and non-

teachingg hospitals were checked applying the x2-test, with Yates-correction or the Fisher's 

exactt test if necessary (Epilnfo 5.0). A difference of p<0.05 was regarded as significant. 

Results s 

Sixtyy six of the 125 questionnaires (53%) were completed and returned. After a written 

reminderinn February 1997 and a telephone remindersoon afterwards, another46 

questionnairess were returned, so that the total response was 112 questionnaires (90%). 

Theree was a 94% response (34/36) from teaching hospitals and an 88% response (78/89) 

fromm non-teaching hospitals. 



Off the remaining 13 departments, five stated that their non-response was due to the 

followingg factors: that they were only willing to complete questionnaires commissioned by 

thee Dutch Society of Obstetrics and Gynecology (NVOG: Nederlandse Vereniging voor 

Obstetriee en Gynaecologie) (n = i ) , that some of the questions on the list were not clearly 

definedd (n = 2), and thatthey were expected to fill in too many questionnaires anyway (n=2). 

Definition Definition 

Inn 32 departments (29%) the term recurrent miscarriage referred to patients with two or more 

miscarriages,, in 80 departments (71%) the term was used afterthree miscarriages. In 38 

departmentss (34%) the term 'recurrent miscarriage' was restricted to patients who had never 

hadd a normal pregnancy, in 57 departments (51%) this term was used regardless of the 

presencee of any normal pregnancy, while 17 departments (15%) did not answer this issue. 

Inn 60 departments (54%) a miscarriage was defined as a pregnancy not exceeding 17 weeks, 

inn 19% of departments (17%) after less than 16 weeks of pregnancy: 24 departments (21%) 

didd not specify the length of pregnancy. The remaining nine departments (8%) defined a 

periodd of less than 24 weeks (n=l), less than 15 weeks (n=3), less than 14 weeks (n=l) f less 

thann 13 weeks (n = l ) or less than 12 weeks (n = 3). In 38 departments (34%) recurrent 

miscarriagee was defined as occuring in pregnancies from the same partner, in 52 departments 

(46%)) this concept was defined regardless of the partner; 22 departments (20%) had no 

opinionn on this matter. 

Diagnosis Diagnosis 

Inn 47 departments (42%) there was a standardized diagnostic protocol for the patients 

presentingg with recurrent miscarriage. This was the case in 56% of the teaching hospitals 

(19/34)) and 36% of the non-teaching hospitals (28/78). Seventy respondents (62%) also 

referredd to another hospital for additional diagnostic testing. This was the case in 53% of 

thee teaching hospitals (18/34) and 67% of the non-teaching hospitals (57/78). 

Thee results of the survey into diagnostic tests requested in recurrent miscarriage have been 

summarizedd in Table 1. Some rarely requested tests (maximum care) have not been listed in 

thiss table. The diagnostic tests which were carried out most frequently were transvaginal 



Tablee 1 Diagnosis in patients with recurrent miscarriage 
ResultsResults of a survey conducted among 112 Gynecological Departments in the Netherlands, 1996 

Diagnosticc investigation 

Geneticc factors Karyotype (woman) 

Karyotypee (man) 

Anatomicall factors Transvaginal sonography 

Hysterosalpingography y 

Hysteroscopy y 

MR! ! 

Endocrinee factors Thyroid-stimulating hormone (T5H) 

Bloodd glucose concentration 

Serumm progesterone 

Luteinizingg hormone/follicle stimulating 

hormonee (LH/F5H) 

Freee thyroxine 

Thyroxme/tri-iodothyroninee (T4/T3) 

Endometriall biopsy 

Thyroxine-bindingg globulin 

Clottingg factors Platelets 

Proteinn C 

Proteinn S 

Activatedd partial thromboplastin time (APTT) 

Methionine-loadingg test 

Antithrombinn III 

Prothrombinn time 

Factorr XII 

Activatedd protein C resistance 

Plasminogen n 

FactorVV Leiden mutation 

Dilutee Russel's viper venom time* 

Infectiouss factors Chlamydia trachomatis 

Cytomegalovirus s 

MycoplasmaMycoplasma hominis 

UreaplasmaUreaplasma urealyticum 

Otherinfections s 

Immunologicall Lupus anticoagulant 

factorss Anticardiolipin antibodies (IgG, IgM) 

Antinuclearr antibodies 

Humann leucocyte antigen (HLA) -sharing** 

Naturall killer cell activity 

Blockingg antibodies 

Precursorss of cytotoxic T-lymphocytes (CTL) 

Numberr of practices 

63 3 

46 6 

11 1 

81 1 

73 3 

58 8 

52 2 

51 1 

45 5 

22 2 

15 5 

48 8 

35 5 

34 4 

33 3 

31 1 

26 6 

21 1 

19 9 

19 9 

15 5 

14 4 

8 8 

46 6 

32 2 

22 2 

22 2 

19 9 

77 7 

63 3 

30 0 

3 3 

2 2 

2 2 

2 2 

78 8 

79 9 

56 6 

41 1 

10 0 

72 2 

65 5 

52 2 

46 6 

46 6 

40 0 

20 0 

13 3 

43 3 

31 1 

30 0 

29 9 

28 8 

23 3 

19 9 

17 7 

17 7 

13 3 

12 2 

7 7 

41 1 

29 9 

20 0 

20 0 

17 7 

69 9 

56 6 

27 7 

3 3 

2 2 

2 2 

2 2 

"Testt to identifyy specific clotting anomalies. 

**Deterrmmngg whether there are similar HLA-antigens present in the woman and her partner. 



sonographyy (79%), parental chromosome analysis (78%), hysterosalpingography (56%) and 

aa number of blood tests, such as thyroid-stimulating hormone (T5H) (72%), lupus 

anticoagulantt (69%), blood glucose (55%) and anticardiolipin antibodies (IgGJgM) (56%). 

Somee rarely applied tests were the ones for human leucocyte antigen (HLA)-sharing 

(establishingg whetherthere are similar HLA-antigens present in the woman and her partner) 

(3%),, natural killer (NK)-cell activity (2%), blocking antibodies (2%) and precursors of 

cytotoxicc T-lymphocytes (CTL) (2%). Compared to respondents from non-teaching hospitals, 

respondentss from teaching hospitals requested the following tests more frequently: parental 

chromosomee analysis (31/34=91% versus 56/78-72%; p=0.044), lupus anticoagulant 

determinationn (29/34=85% versus48/78=62%: p=0.O23), methionine-loading test 

(16/34=47%% as opposed to 15/78-19%; p=0.005) and plasminogen determination (8/34=24% 

ass opposed to 7/78 = 9%; p = 0.04l). 

Thee coverage of etiological categories (i.e. genetic, anatomical, endocrine, clotting, 

infectiouss and immunological anomalies) within the diagnostic package was also considered. 

Too this end, the different departments had to have requested at least one item relevant to 

thatt category. Twenty-five departments (22%) requested items from all categories, 21 (19%) 

fromm all categories except the infectious anomalies, nine (8%) from all categories except the 

clottingg anomalies, seven (6%) from all categories except the genetic anomalies and six (5%) 

fromm all categories except those with immunological and infectious causes. The remaining 44 

departmentss were divided over 15 other, different combinations of choices. 

Thee diagnostic tests that were performed in a new pregnancy of a couple with a history of 

recurrentt miscarriage is listed in Table 2. Most practices routinely performed transvaginal 

ultrasoundd before eight weeks (85%)- There were no differences between teaching and non-

teachingg hospitals. 

Tablee 2 Diagnostic tests during pregnancy in patients with a history of recurrent miscarriage 
ResultsResults of a survey among 112 Gynecological Departments in the Netherlands, 1996 

Diagnosticc investigation 

Inn an intact pregnancy 

Immediatelyy after 

aa miscarriage 

Ultrasoundd before the eighth week 

Bloodd glucose concentration 

Humann choriongonadotrophin 

Haemoglobinn Ale 

Progesterone e 

Prenatall diagnosis (CVB orammocentesis) 

Chromosomee analysis of the embryo 

Virologicall tests 

Chorionicc villus sampling 

Numberr of practices 

95 5 

37 7 

24 4 

18 8 

7 7 

8 8 

19 9 

7 7 

2 2 

% % 
85 5 

33 3 

21 1 

16 6 

6 6 

7 7 

17 7 

6 6 

2 2 



Treatment Treatment 

Thee advice given and the treatment undertaken by the respondents atleast once in 

thee last five years is summarized in Table 3. Most frequently this involved the prescription of 

folicc acid (53%), giving up smoking (46%), myomectomy (39%), prescription of 

progestagenss (28%) and correction of septate uterus (23%). Rarely tocolytic agents (2%), 

oocytee donation (2%) and corticosteroids (1%) were used. None of the respondents indicated 

thatt they had carried out immunizations (passive immunization (IgG), active immunization 

withh paternal leucocytes or donor leucocytes or other immunizations). Among the 

departmentss which had carried out diagnostic tests into immunological anomalies, i.e. 

naturall killer cell activity (2%), HLA-sharing (3%), blocking antibodies (2%) and CTL-

precursorss (2%) further information was requested by telephone. All three departments 

indicatedd that these tests had no therapeutic consequences.Respondents from teaching 

hospitalss indicated more frequently than respondents from non-teaching hospitals that they 

hadd carried out the following treatment: correction of septate uterus (13/34=38% versus 

13/78=17%;; p=0.025) and myomectomy (19/34-56% versus 25/78=32%; p=0.030). 

Tablee 3 Advice given and treatment earned out at least once in the past five years among patients 
withh recurrent miscarriage 
ResultsResults of a survey among 112 Gynecological Departments in the Netherlands, 1996 

Advicee and treatment 

General l 

Genetics s 

Uterinee anomaly 

Hormonal l 

Clotting g 

Infections s 

Remainingg medication 

Immunology y 

Givingg up smoking 

Advisingg against drinking coffee 

Artificiall insemination with donor sperm 

Oocytee donation 

Correctionn of septate uterus 

Myomectomy y 

Cervicall suture 

Progestagens s 

Humann choriongonadotmphin 

Gomiphencc citrate 

Thyroxine e 

Corticosteroids s 

Aspirin n 

Heparin n 

Antibiotics s 

Folicc acid 

Tocolyticc agents 

Passivee immunization (IgG) 

Activee immunization with paternal 

leucocytess or donor leucocytes 

Otherr immunizations 

Numberr of practices 

51 1 

4 4 

8 8 

2 2 

26 6 

44 4 

20 0 

31 1 

23 3 

17 7 

3 3 

1 1 

30 0 

10 0 

0 0 

59 9 

2 2 

0 0 

0 0 

0 0 

% % 
46 6 

4 4 

7 7 

2 2 

23 3 

39 9 

18 8 

28 8 

21 1 

15 5 

3 3 

1 1 

27 7 

9 9 

0 0 

S3 3 

2 2 

0 0 

0 0 

0 0 



Discussion n 

Thee high reponse rate (90%) suggests the present questionnaire to be representative for the 

currentt policy on recurrent miscarriage in Dutch Departments of Gynecology. In the survey we 

didd not ask forabsolute figures of diagnostic tests ordered orthe treatments carried out, as 

wee surmised that these figures are difficult if not impossible to obtain. With the help of the 

percentagess indicated, it was possible to get an overview of the diagnostic and therapeutic 

policyy in the Netherlands. 

Definition Definition 

Theree was obvious discussion as to whether the term 'recurrent miscarriage' applies to two or 

threee miscarriages and whetherthe miscarriages should come directly one after the other 

withoutt a normal pregancy in between. The length of pregnancy, considered typical for 

recurrentt miscarriage, also varied. There was no consensus among the respondents on the 

issuee of whether recurrent miscarriage takes place with one partner or regardless of the 

partner.. This also applies to the question whether possible earlier normal pregnancies should 

bee included in the definition of recurrent miscarriage. In the literature there are also 

differencess of opinion. Stirrat argues that in view of the good prognosis after two 

miscarriages,, recurrent miscarriage should only be referred to afterthree or more 

miscarriages3.. The chance of a succesful pregnancy after two miscarriages in his data is 80%. 

Hee acknowledges that, in practice, tests are often requested after only two miscarriages due 

too the anxiety of the patient. The Dutch Society of General Practioners (NHG: Het Nederlands 

Huisartss Genootschap) refers to recurrent miscarriage after two or more consecutive 

miscarriages.. Furthermore, they point out that the chances of finding an underlying anomaly 

whichh can be treated, is virtually non-existent4. The trend to order diagnostic tests after two 

miscarriagess would be justified if the percentage of causal factors discovered is significantly 

higheraftertwoo miscarriages than the percentage in the general population. Clinical 

Geneticistss in particular argue that karyotyping is already indicated aftertwo miscarriages, 

becausee the chance of one of the parents being a carrier is higher than among the general 

population,, whereas that chance hardly increases with further miscarriages5. The percentage 

off carriers of balanced chromosome abnormalities found aftertwo miscarriages does not 

differr significantly from the percentage found afterthree miscarriages60. However in one 

studyy a significant increase in the percentage of being a carrier of a balanced chromosome 

abnormalityy correlated significantly with the number of spontaneous miscarriages9. 



Inn another study percentages found were similar for al) causal factors (genetic, anatomical, 

endocrinee and immunological anomalies and 'others') after two and afterthree miscarriages10. 

AA large number of the departments (34%) indicated that they only referred to recurrent 

miscarriagee in the abscence of normal pregnancies. Some studies, however, report an 

increasess prevalence of chromosome abnormalities among couples with recurrent miscarriage 

andd a successful pregnancy or pregnancies compared to couples with recurrent miscarriage 

whoo have no children7'11. 

Diagnosis s 

Atthee time of the survey, guidelines based on scientific research for diagnosis in recurrent 

miscarriagee were unavailable. This is reflected in the large numberof tests (n = i5) that was 

carriedd out by 20-50% of the respondents. In view of the substantial practice variation, a 

nationall diagnostic protocol seems to be of great importance. Guidelines for the diagnosis 

andd treatment in recurrent miscarriage have recently been drawn up by a working party of 

thee NVOG (Dutch Society of Obstetrics and Gynecology). This NVOG-guideline was published 

inn January 1999. In the future, the degree of implementation could be assessed, taking the 

resultss of this study as reference. 

Twoo articles state that a lack of clarity exists in current diagnostic protocols in recurrent 

miscarriagee and testify many controversies regarding the possible etiological factors12'13. 

Diagnosticc tests can lead to classification and, if an effective treatment does exist, to 

treatment.. Additionally, diagnostic tests may reveal important prognostic factors concerning 

thee outcome of a subsequent pregnancy14. An example of a diagnostic test regarded 

worthwilee in recurrent miscarriage is the karyotyping of both partners. The relationship 

betweenn structural chromosome abnormalities, translocations and inversions and recurrent 

miscarriagee is undisputed. In 3-5% of couples with recurrent miscarriage one of the partners 

iss the carrier of a balanced structural chromosome abnormality. In an identified carrier, a 

subsequentt pregnancy can result in a miscarriage, a healthy child ora child with congenital 

defects.. These carriers can be offered prenatal screening in a subsequent pregnancy. 

Treatment Treatment 

Dataa on treatment give an impression of the treatment carried out in recurrent miscarriage 

overthee five years preceding the survey. Remarkably, the diagnostic testing did not always 



leadd to treatment consequences. For example, in around 25% of the departments, tests were 

donee to detect infections, yet none of the respondents had prescribed antibiotics in the past 

fivee years to prevent another miscarriage. One might question the usefulness of diagnostic 

testingg in those cases. The most frequent treatment was the prescription of folic acid (53% 

off the respondents). Howeverthe NVOG already advises her members, on the grounds of 

advicee from the National Health Council (Gezondheidsraad) and the Nutritional Council 

(Voedingsraad),, to point outto all women trying to conceive, to take folic acid around the 

timee of conception to reduce the incidence of fetal neural tube defects17,18. 

Thee cornerstone of treatment in recurrent miscarriage is the improvement in the chances of 

havingg a normal pregnancy with evidence-based methods14. Overa period of 10 years there 

hass been a slight increase in established causa! factors in recurrent miscarriage19. 

Thiss improvement had not yet led to an increase in the number of successful pregnancies 

afterr recurrent miscarriage. It is possible that treatment with folic acid in women with 

recurrentt miscarriages and with hyperhomocysteinemia could have a beneficial effect on 

thee subsequent pregnancy, but controlled studies are not available20.The advice to stop 

smokingg was given by a relatively high number of the respondents (46%) in the past five 

years.. It has been reported that smoking could lead to an increase in the number of 

miscarriagess amongst female smokers. In a systematic review, seven studies were identified 

inn which the relationship between smoking and spontaneous abortion was examined21. 

Ann increased risk of miscarriage could not be proven in fourstudies, in women who smoked 

ass opposed to women who did not. However, in three studies, a slightly increased risk 

forr women who smoked was proved, with odds ratios varying from 1.2 to 1.8 ( 95%-

confidencee intervals: 1.13 -1-32; 1.09 - 1.33; 1.3 - 2.5). Considering the heterogeneity of 

thee research no summary statistics could be performed21. 

Recently,, two overview articles have appeared in which immunization with (allogenic) 

leucocytess was discussed22,23. A meta-analysis of nine randomized trials was carried out by 

twoo different teams. Both found a small, yet significant treatment-effect23. The number of 

livee births was taken as main outcome measure. The live birth ratio (the ratio of live births 

inn the treatment- and control-group) in the two different analyses was respectively 1.16 

(95%% CI: 1.01-1.34) and 1.21 (95% CI: 1.04-1.37). The additional number of live births per 

1000 women treated in the two analyses was respectively 7.6 and 10. Surprisingly, none of 

thee respondents indicated that they had applied this treatment overthe past five years. 

Overthee past ten years the relationship between antiphospholipid antibodies (lupus 

anticoagulantt and anticardiolipin antibodies) and recurrent miscarriage has been thoroughly 



studied.. In a large group of women with recurrent miscarriage (n = 500), 14% had a positive 

testt result. In a small group of women with antiphospholipid antibodies (n = 20), fetal heart 

activityy was more frequently observed before the miscarriage (86%) than in women who 

hadd had negative test results in all the tests (43%; n = i00)24. So far, the effects of prednison, 

low-dosee aspirin, subcutaneous heparin and various combinations have been studied25"27. 

Currentlyy itseemsthatthe treatment of low-dose aspirin combined with subcutaneous 

heparinn is an effective treatment. In randomized trials among 90 women with three or more 

miscarriages,, low-dose aspirin (75 mg a day) was compared to low-dose aspirin in 

combinationn with heparin (BOOO units 2 dd subcuaneously). In the group receiving only 

low-dosee aspirin, 42% of women had a successful pregnancy compared to 71% in the group 

receivingg low-dose aspirin and heparin. The odds ratio was 3-4 (95% - Cl: I.4-8.1)27. 

Althoughh recurrent miscarriage is an intensively researched topic, there is still no treatment 

forr recurrent miscarriage which is evidently effective. This is possibly due to the relatively 

highh percentage of miscarriages with unknown etiology. 

Conclusionss and recommendations for future research 

Onn the subject of recurrent miscarriage there is lack of agreement on the definition and on 

whichh diagnostic tests and which interventions should be used. Some diagnostic tests, such 

ass for immunological and infectious causes, are carried out without any therapeutic 

implications.. At the same time, many treatments are put into practice, although little is 

knownn about their effectiveness. The emphasis of future research will have to be on cost-

effectivenesss analyses of screening tests which are most frequently carried out in recurrent 

miscarriage,, such as transvaginal sonography outside of pregnancy and parental karyotyping. 

Researchh questions could be: is chromosome analysis useful after two or only after three 

miscarriages?? Should maternal age be considered in the decision whether or not to carry 

outt chromosome analysis, taking into consideration that the number of miscarriages 

increasess on the basis of an increase in aneuploidy? Should antiphospholipid antibodies 

bee determined particularly in miscarriages in which fetal heart activity had been recorded? 

Afterr further scientific research, guidelines concerning diagnostic testing in recurrent 

miscarriagee will be able to carry more weight. 
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