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Current practice in HungaryCurrent practice in Hungary

•• NTNT--measurement /11measurement /11+0+0 -- 1313+6+6 gestational week/gestational week/

•• AFPAFP--measurement /maternal blood, 16measurement /maternal blood, 16thth gest. week/gest. week/

In cases of low AFPIn cases of low AFP--value, positive family history, value, positive family history, 
USUS--signs, or maternal age over 35 yearssigns, or maternal age over 35 years

Genetic counselling is offered to decide about Genetic counselling is offered to decide about 
invasive fetal sampling for chromosomeinvasive fetal sampling for chromosome--analysis.analysis.



The risk of DownThe risk of Down--syndrome in syndrome in 

relation of maternal agerelation of maternal age
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<< 25 25 1:15001:1500 0.0660.066 3333 1:5701:570 0.1750.175 4242 1:651:65 1.541.54

2525 1:13501:1350 0.0740.074 3434 1:4701:470 0.2120.212 4343 1:501:50 2.002.00

2626 1:13001:1300 0.0770.077 3535 1:3801:380 0.2630.263 4444 1:351:35 2.862.86

2727 1:12001:1200 0.0830.083 3636 1:3101:310 0.3220.322 4545 1:301:30 3.333.33

2828 1:11001:1100 0.0910.091 3737 1:2401:240 0.4160.416 4646 1:201:20 5.005.00

2929 1:10001:1000 0.1000.100 3838 1:1901:190 0.5260.526 4747 1:151:15 6.666.66

3030 1:9101:910 0.1100.110 3939 1:1501:150 0.6660.666 4848 1:111:11 9.099.09

3131 1:8001:800 0.1250.125 4040 1:1101:110 0.9090.909 4949 1:81:8 12.5012.50

3232 1:6801:680 0.1470.147 4141 1:851:85 1.171.17 5050 1:61:6 16.6616.66



Results of current Hungarian Results of current Hungarian 

pregnantpregnant--care protocolcare protocol
/HCAR* 2005//HCAR* 2005/

•• All Down syndrome fetuses:     All Down syndrome fetuses:     152152
•• The number of prenatally diagnosed The number of prenatally diagnosed 

DownDown--sy. fetuses: sy. fetuses: 6565
•• Not diagnosed DownNot diagnosed Down--sy. fetuses:   sy. fetuses:   8787

•• DETECTION RATE: 65/152 =      DETECTION RATE: 65/152 =      42,8%42,8%

/Live births are appr. 100.000 per year//Live births are appr. 100.000 per year/

* Hungarian Congenital Abnormality Registry* Hungarian Congenital Abnormality Registry



Results of current HungarianResults of current Hungarian

pregnantpregnant--care protocol care protocol 
/HCAR 2006/1/HCAR 2006/1

•• All Down syndrome fetuses:   All Down syndrome fetuses:   171171
•• Number of diagnosed DownNumber of diagnosed Down--sysy--s fetuses:    96s fetuses:    96
•• Not diagnosed DownNot diagnosed Down--sy. fetuses:   sy. fetuses:   7777

•• DETECTION RATE: 96/171 =          DETECTION RATE: 96/171 =          56,14 %56,14 %
•• All live births:                            appr. 100000 All live births:                            appr. 100000 
• Number of performed chromosome-analyses:  7200*:  7200*

•• FPR/spec.:  7200/100,000 =FPR/spec.:  7200/100,000 = 7,2%7,2%
•• Complication:  Complication:  1% risk of miscarriage1% risk of miscarriage

* National Health Insurance /OEP/



Results of current Hungarian Results of current Hungarian 

pregnantpregnant--care protocol care protocol 
/HCAR 2006/2/HCAR 2006/2

44% of affected pregnancies happened among 44% of affected pregnancies happened among 
pregnant women older, than 35 years.pregnant women older, than 35 years.
About 56% of affected pregnancies occur in About 56% of affected pregnancies occur in 
women under 35 years. women under 35 years. 

Age over 35 years 78 % is detected 
prenatally

Age under 35 years 44.5 % is detected 
prenatally



Maternal ageMaternal age Undetected Undetected 
affected affected 
pregnanciespregnancies

Detected Detected 
affected affected 
pregnanciespregnancies

Realised DR in Realised DR in 
given agegiven age--
groupsgroups

under 35 yearsunder 35 years 4646 3737 44,5%44,5%
3535--37 years37 years 77 2121 75%75%
3838--39 years39 years 44 1616 80%80%
over 40 yearsover 40 years 66 2323 80%80%
- maternal age is unknown in 13 cases
- above 35 years of age the DR is 78% in contrast with           
expected 100% because of the age-limit
- above 38 years of age the DR is the same 80%.

Realised DR in relation of maternal age



FacilitiesFacilities

•• CombinedCombined--test:test: NT /US/, PAPPNT /US/, PAPP--A, A, ββ--hCG hCG 
/11/11thth--1414thth gestational week/gestational week/

•• QuadrupleQuadruple--test:    test:    AFP, AFP, ββ--hCG, uE3, InhibinhCG, uE3, Inhibin--A A 
/15/15thth--2222ndnd week/week/

•• IntegratedIntegrated--test:test: NT/US/,PAPPNT/US/,PAPP--AA
/ 11/ 11thth--1414thth week/week/

/2/2--steps/ steps/ AFP, AFP, ββ--hCG, uE3, InhibinhCG, uE3, Inhibin--AA
/15/15thth--2222ndnd week/week/



Detection rate with 5% FPRDetection rate with 5% FPR

in practicein practice

•• Maternal age+NT+AFP:   73%    Maternal age+NT+AFP:   73%    56%/56%/7,2%7,2%

•• QuadrupleQuadruple--test:test: 80%80%
•• CombinedCombined--test:test: 86%86%
•• IntegratedIntegrated--test:test: 94%     86%/94%     86%/1%1%



TestTest withwith

1:250 cut1:250 cut--offoff

Average positive Average positive 

result of affected result of affected 

pregnanciespregnancies

Average negative result Average negative result 

of unaffected of unaffected 

pregnanciespregnancies

QuaQuadrupledruple--testtest

/80%//80%/

1:1:3535 11::7,0007,000

CombinedCombined--testtest

/86%//86%/

1:1:1010 11::2,3002,300

InIntegratedtegrated--testtest
/94%//94%/

11::33 11::27,00027,000

The average risk-values of tests



The results of Fetal Diagnostic The results of Fetal Diagnostic 

Centre by QuadrupleCentre by Quadruple--testtest

Realised resultRealised result
/1:250//1:250/

Expected result Expected result 
/1:250//1:250/

DRDR 66%66% 86%86%

FPRFPR 9,2%9,2% 7,5%7,5%

- From 1999 to 2008 we performed 3388 tests 
- Used risk cut-off is 1:250  
- The average age of women is 32 years
- 28% of the pregnant women were over 35 years of age



The results of Fetal Diagnostic The results of Fetal Diagnostic 

Centre by IntegratedCentre by Integrated--testtest

Realised Realised 
result result /1:150//1:150/

Expected Expected 
result result /1:150//1:150/

Expected Expected 
resultresult /1:250//1:250/

DRDR 100%100% 89%89% 92%92%

FPRFPR 2,5%2,5% 2,6%2,6% 3,9%3,9%

- From 2003 to March 2008 we performed 3065 tests
- used risk cut-off 1:150 
- The average age of women 33 years
- 37% of the pregnant women were above 35 years of age 



Which test is appropriate for screening Which test is appropriate for screening 

large number of pregnant womenlarge number of pregnant women ??



CombinedCombined--test:test:

-- Simple to perform Simple to perform 
-- Early resultEarly result
-- Simple to completeSimple to complete

IntegratedIntegrated--test:test:

-- Most exactMost exact
-- 2 steps2 steps

QuadrapleQuadraple--test:test:

-- Lately resultLately result
-- Low detection rateLow detection rate



Comparison Comparison 
Protocol                   CombinedProtocol                   Combined--testtest

•• All DR:                    56,1%All DR:                    56,1%
•• Over 35 years   DR: 75%Over 35 years   DR: 75%
•• Over 38 years   DR: 80%Over 38 years   DR: 80%
•• Over 40 years   DR: 80%Over 40 years   DR: 80%
•• Under 35 years DR: 44,5%Under 35 years DR: 44,5%

•• All FPR:          11% /7,2%/All FPR:          11% /7,2%/
•• Over 35 years   FPR: 100%Over 35 years   FPR: 100%

•• Under 35 years FPR: 1%Under 35 years FPR: 1%

•• All DR: 86% All DR: 86% 
/NT: by method of Nikolaides//NT: by method of Nikolaides/

•• Over 35 years   DR: 87%Over 35 years   DR: 87%
•• Over 40 years   DR: 95%Over 40 years   DR: 95%
•• Under 35 years DR: 70%Under 35 years DR: 70%

•• All FPR:                4All FPR:                4--5%5%
•• Over 35 years  FPR:11%Over 35 years  FPR:11%
•• Over 40 years  FPR: 27%Over 40 years  FPR: 27%
•• Under 35 years FPR: 2%Under 35 years FPR: 2%



The general introduction of The general introduction of 

CombinedCombined--testtest

•• Financing by: Sejtbank Ltd. /CryoFinancing by: Sejtbank Ltd. /Cryo--Save/: Save/: 
The test is offered free of charge.The test is offered free of charge.

•• We complete the given NTWe complete the given NT--value with measurement value with measurement 
of of ββ--hCG and PAPPhCG and PAPP--A, additionally estimating risk A, additionally estimating risk 
collaborated with Wolfson Institute.collaborated with Wolfson Institute.

•• We perform the screening in the regional antenatal We perform the screening in the regional antenatal 
care centers, also in private sector.care centers, also in private sector.

•• Beginning of program: May, 2008Beginning of program: May, 2008
•• WeWe’’ve performed 1700 tests until now.ve performed 1700 tests until now.



Potential problemsPotential problems

•• Deficiency of NTDeficiency of NT--measurement in certain measurement in certain 
regions of Hungaryregions of Hungary

•• The problem of maternal ageThe problem of maternal age--limitlimit
•• Overburdened genetic centersOverburdened genetic centers



SolutionSolution

•• Strict quality control of NTStrict quality control of NT--measurementmeasurement
•• Organised trainings for appropriate NTOrganised trainings for appropriate NT--

measurement in Hungary,measurement in Hungary,
•• To select the highTo select the high--risk pregnancies by risk pregnancies by 

complex screening methodscomplex screening methods
•• To decrease the load of overburdened To decrease the load of overburdened 

genetic centers.genetic centers.
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*Statistical Annual



Number of chromosome-analyses

Protocol-2006 
2007

7200 
5800

Combined-test
/without maternal age-
limit/

About 5000 /FPR:5%/

Combined-test + 
chromosome-analy-
ses over 35 years

7200+ 1800 /88000x0.02/ = 
9000
/FPR is 2% in the group of under 35 years of 
age/

Combined-test +
chromosome-analy-
ses over 38 years

3000+ 4800 = 7800



ConclusionConclusion

MassMass--screening with Combinedscreening with Combined--testtest
• Higher detection rate of Down’s 

syndrome affected pregnancies 
(56% - 85%),

• The number of invasive diagnostic 
test could be reduced.



Thank you for your attention!Thank you for your attention!

2006, Hungary           Combined2006, Hungary           Combined--testtest



Recommendations:Recommendations:
If we define the maternalIf we define the maternal--age limit, as 38 years, similarly age limit, as 38 years, similarly 

the recommendation of the recommendation of NicolaidesNicolaides*, *, 
-- we could reach higher detection rate, because of the we could reach higher detection rate, because of the 
higher rate of participation of chromosomalhigher rate of participation of chromosomal--analyses, analyses, 
andand

-- the detection rate would rise in the group under 38 the detection rate would rise in the group under 38 
years of age, years of age, 

-- we wouldnwe wouldn’’t lose the cases with other chromosomalt lose the cases with other chromosomal--
defects, which are happened in 1% above 40 years of defects, which are happened in 1% above 40 years of 
age,/Lancetage,/Lancet--2005/2005/

-- the number of chromosomalthe number of chromosomal--analyses would decrease in analyses would decrease in 
group between 35group between 35--38 years, so we could equilibrate the 38 years, so we could equilibrate the 
higher number of performed chromosomalhigher number of performed chromosomal--analyses in analyses in 
the group under 35 years.the group under 35 years.

* K.Nicolaides,FetalMedicine Foundation: 11-13+6 weeks scan book 12th.page


