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                                                         ABSTRACT 

 

AIMS AND OBJECTIVE: - 

 

AIM: 

It is to analyze the clinical utility of Beta hCG, PaPP-A levels, and Nuchal 

translucency thickness measurements during first trimester as screening markers in the 

detection of fetal aneuploidies and the fetal outcome. 

OBJECTIVES:  

To assess the efficacy of Beta hCG, PaPP-A levels, and Nuchal translucency thickness 

measurements in screening for fetal aneuploidies like fetal Down’s syndrome and to 

determine the fetal outcome like medical termination, miscarriages, stillbirth, low birth 

weight, intra uterine growth retardation, intrauterine death, preterm birth based on 

screening. 

TYPE OF STUDY:  

A Prospective observational study. 

MATERIALS AND METHODS:  

The study was conducted on patients in the outpatient department and the Inpatient 

department at SDM College of Medical Sciences and Hospital.  

All Primigravidae with singleton pregnancies with informed and written consent 

underwent blood investigations like serum Beta hCG, PaPP-A, and  an 

ultrasonography for Nuchal translucency measurement as a first trimester screening 



procedure at 11+0 to 13+6 weeks of gestation, the impact of these normal and 

abnormal values on the fetal outcome were assessed.  

Data on pregnancy outcome were obtained by regular follow up at SDM hospital. The 

association between free β-hCG, PaPP-A and NT measurements and the incidence of 

miscarriages, MTP, preterm deliveries, full term deliveries, low birth weight, intra 

uterine growth retardation, still births etc were assessed. 

RESULTS: - 

 

In this study out of 115 patients 4 patients were screened positive. All screen positive 

were offered with confirmatory test (amniocentesis), out of which 3 were diagnosed 

with Down syndrome and 1of them was tested negative for aneuploidy. 

 

Using statistical analysis, our study concluded that the, sensitivity and specificity of 

dual marker along with Nuchal translucency for detection of chromosomal abnormality 

is 75% and 63% respectively.  

Hence first trimester screening involving free beta Hcg, PaPP-A and nuchal 

translucency would be a better modality for early diagnosis and further management. 

 

 

 

 

 



CONCLUSION: - 

Maternal serum free beta-Human chorionic gonadotropin (hCG), Pregnancy associated 

plasma protein-A(PaPP-A) along with Nuchal translucency measurements as a first 

trimester screening methods are helpful in assessing the risk of trisomies during the 

first-trimester which will help in selecting the patients with screen positive results to 

offer the option of  diagnostic tests so that the mother will have an option to opt for 

safe termination methods during the first trimester itself or as early as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



INTRODUCTION 

 

Screening for fetal chromosomal abnormalities, started initially using maternal age as 

the screening test in the mid 1960s. 

 New developments in maternal serum screening and ultrasound screening have made 

it possible to offer all pregnant patients a non-invasive screening test to assess their 

risk of having a fetus with aneuploidy and to also determine whether invasive prenatal 

diagnostic testing is necessary.  

What is screening? 

Screening is defined as a process where population is surveyed using specific markers 

or a marker and defining cut-off levels for screening tests and identifying the 

individuals in the population who are at a higher risk for a particular disorder. 

Screening is applicable to a population, but the diagnosis is applied at the individual 

patient level. 

When should we perform screening tests? 

Screening is done only when the disorder is considered to be serious enough to warrant 

an intervention. The markers used in screening must be sensitive to identify a 

significant proportion of affected persons with minimal false positive rates and there 

must be an accurate diagnostic test to determine whether the person with positive result 

has the disorder and there must be an intervention available to all who are identified as 

being affected. 

Note: First trimester screening should be performed at 11+0 to 13+6 weeks. 



Criteria to perform screening? 

1. The condition sought should be an important health problem. 

2. There should be a recognizable early or latent asymptomatic period. 

3. The natural history of the condition should be adequately known. 

4. There should be a test that can detect the disease prior to the onset of 

signs and symptoms. 

5. Diagnostic tests should be available if the screen results are positive. 

6. Effective treatment should be available for the disease. 

7. There should be good evidence that early detection and treatment 

reduces morbidity and mortality. 

8. The benefit should exceed the risks and the costs. 

 

                                  Table: 1 

 

Why should we perform screening? 

As aneuploidies are the major cause of perinatal death and early psychophysical 

disorders. eg: Trisomy 18 (T18) and Trisomy 13 (T13) and  Trisomy 21 (T21) are 

considered as the most common autosomal trisomies that are observed in fetuses and 

newborns which  are associated with severe malformations, mental retardation with a 

very high rate of intrauterine death
15.  



Hence screening tests should be performed so that we can identify the individuals in 

the population at higher risk for a particular disorder. 

 

As the screening procedure is not merely a test, it is a comprehensive program. The 

program which includes the provision of understandable information for both patients 

and health care providers to ensure timely assessment, informed decision making, 

referral to follow up testing and timely intervention so that fetal morbidity and 

mortality can be reduced. 

 

It is well established that effective screening for fetal aneuploidies during first 

trimester is possible in pregnancy using a combination of first trimester screening tests 

using NT measurement, free beta-hCG and PaPP–A levels at 11 + 0 to 13 + 6 weeks of 

gestation, with 90%  detection rate and 5% of false-positive rate. 
1, 2, 3 

 

These tests enable the assessment of the risk of fetal chromosomal aberrations and may 

also reduce the use of invasive procedures like chorionic villous sampling and 

Amniocentesis, which are associated with 0.5–1.0% risk of miscarriage. 

 

The National Board of Health issued national guidelines for prenatal screening and 

diagnosis in 2004 at Denmark, which recommends that all pregnant women should be 

given information about screening methods in pregnancy, and if desired, a first-

trimester combined risk assessment for T21 is offered. 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.6123#bib1


In our study we used data from the prospective observational study that was conducted 

on patients in the outpatient department and the inpatient department at SDM College 

of Medical Sciences and Hospital. 

 

A total of 115 Primigravidae with singleton pregnancies with informed and written 

consent were included. All underwent blood investigations like serum Beta hCG, 

PaPP-A and an ultrasonography for Nuchal translucency measurement as a first 

trimester screening procedure at 11+0 to 13+6 weeks of gestation.  

 

Each measured levels were converted to multiple of the expected normal median 

(MoM) specific to a pregnancy considering gestational age, weight of the mother, 

ethnicity, status of smoking, conception methods like spontaneous or artificial 

reproductive methods and parity, as well as the machine and reagents used for the 

assays.
 4
  

 

In a normal pregnancy, the maternal serum PaPP-A levels increases exponentially, 

whereas the free β-hCG levels drop, after an initial increase, in the period between 10 

and 14 gestational weeks.
6
 Using first trimester noninvasive screening tests, patient 

specific risks for aneuploidies were calculated 

 

 

https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.6123#bib4


The primary aim of the study is to analyze the clinical utility of Beta hCG, PaPP-A 

levels, and Nuchal translucency thickness measurements during first trimester as 

screening markers in the detection of fetal aneuploidy and the fetal outcome. 

 

According to Fetal Medicine Foundation and Polish Society of Gynecologists and 

Obstetricians recommendations, Nuchal translucency increases at 11+0 weeks to 13+6 

of gestation, PaPP-A below 0.5 MoM and free β-hCG above 1.5 MoM are typical of 

fetal trisomy 21.
6 

 

Therefore, the study was conducted to assess the efficacy of these parameters and to 

determine whether the normal and abnormal values are of clinical significance in 

Down syndrome risk calculation and other chromosomal abnormalities. 

 

 

 

 

 

 

 

 



AIMS AND OBJECTIVES: 

It is to analyze the clinical utility of Beta hCG, PaPP-A levels, and Nuchal 

translucency thickness measurements during first trimester as screening markers in the 

detection of fetal aneuploidy and the fetal outcome. 

 

OBJECTIVES:  

To assess the efficacy of Beta hCG, PaPP-A levels, and Nuchal translucency thickness 

measurement in screening for fetal aneuploidy like fetal Down’s syndrome and to 

determine the fetal outcome like medical termination, miscarriages, stillbirth, low birth 

weight, intra uterine growth retardation, intrauterine death, preterm birth based on 

screening. 

 

 METHODS: 

Study design:                     A prospective observational study. 

Study participants:            All primigravidae with singleton pregnancies. 

Inclusion criteria:                 All primigravidae with singleton pregnancies, irrespective  

of the age who are willing for the study. 

Exclusion criteria:             Multigravidae. 

                                          Multiple pregnancies 

 



Sampling population: All Primigravidae with singleton pregnancies, irrespective of the 

age who are willing for the study during the study period 

 

Sample size collection: G. Power sample size estimation version 

a. 3.1.9.2 was used for the sample size estimate 

b. Total estimated sample size is 113, rounded off to 115. 

 

Sampling technique: Quota sampling 

 

Study procedure: 

The study was conducted on patients in the outpatient department and the Inpatient 

department at SDM College of Medical Sciences and Hospital. All patients falling 

under inclusion criteria with the informed and written consent underwent blood 

investigations like serum Beta hCG, PaPP-A, and an ultrasonography was performed to 

measure NT as a first trimester screening procedure and the impact of normal and 

abnormal values on the fetal outcome were assessed. 

 

Data collection methods including settings and periodicity: 

After obtaining permission from the institutional ethical committee and informed and 

written consent from the patient, prospective observational study was conducted. The 

participants underwent first trimester screening tests. Maternal serum free Beta HCG 



and PAPP-A were measured and an ultrasound examination was carried out to measure 

fetal NT to diagnose any major fetal abnormalities. All scans were carried out between 

11+0-to-13+6 weeks of gestation. Data on pregnancy outcome were obtained by 

regular follow up at SDM hospital. The association between free β-hCG, PaPP-A and 

NT measurements and the incidence of miscarriages, MTP, preterm deliveries, full 

term deliveries, low birth weight, intra uterine growth retardation, still births etc were 

assessed. 

 

 

                                   

 

 

 

 

 

 

 

 

 

 



                              REVIEW OF LITERATURE: 

 

1. NUCHAL TRANSLUCENCY: 

Definition:  

The maximum thickness of the subcutaneous translucent space which is present 

between the skin and the soft tissues below the fetal spine at the back of the neck 

which is noticed in the late first trimester typically at (11 to 14 weeks of gestation). 
20

  

 

                                     Fig: 1 First trimester fetus at 12 weeks on USG 

 

                              Fig: 2 Normal Nuchal translucency on USG 



 

                      Fig: 3 Mid sagittal view for measuring NT (USG). 

 

 

 

 

 

 

 

 

                         Fig: 4 Increased Nuchal translucency on USG 

 

2.  NT MEASUREMENTS: 

As CRL (crown-rump length) increases Nuchal translucency also increases, 

therefore age at which Nuchal translucency thickness measured should be taken 

into consideration while determining whether the NT value is increased.
21, 22,23

 

 



 

                                                    Fig: 5 CRL V/S Gestational age 

 

 

                     Fig 6 Nuchal translucency v/s with Gestational age 

 

Table: 2 NT V/S CRL centile chart: 
24

 

CRL(MM) 

 

50th percentile values(NT) 95th percentile values(NT) 

45MM (11th week) 1.2MM 2MM 

85MM (13+6 weeks) 1.9MM 2.8MM 

                     



The 95th percentile is currently used as the threshold or the cut off above which the 

measurements are taken as abnormal which acts as a good indicator for detection of 

anomalous fetuses. 

 

 

                               Fig: 7 Nuchal translucency V/S CRL 

 

3. NT MEASUREMENT AND RISK FOR TRISOMY 

<2.5 mm: Risk is 5 times less 

>2.5 mm: Risk is 12 times more.
25

 

The phenotypic expression of trisomies, Turner syndrome and triploidies is increased 

NT at 11weeks to 14 weeks, however this resolves after first trimester usually or it 

develops into hydrops.  

 

 

 



Table: 3 Relative risk and NT measurement 

 

NT 

(in mm) 

Relative risk 

3 

4 

5 

>5.5 

3 

18 

28 

36 

 

 

4. PATHOPHYSIOLOGY: 

There are multiple conditions that are associated with increased NT, which shows that 

there may be multiple pathophysiological processes are involved
26

 

Mechanisms include: 

a) Congestion of veins in the head region and the neck region 

b) Altered composition of the proteins of intercellular matrix 

c) Lymphatic obstruction resulting in failure 

d) Cardiac dysfunction 

e) Fetal anemia 

f) Fetal infection 



 g) Fetal hypoproteinemia 

A) Venous congestion in the neck and the head 

Amnion band syndrome or compression of superior mediastinum secondary to 

diaphragmatic hernia and other conditions can cause constriction of the fetal body 

resulting in venous congestion in the head and the neck .
29

 

 

b) Intercellular matrix composition alteration 

Chromosomes 21, 18 or 13 encodes inter cellular matrix proteins. Hence fibroblast 

growth factor receptor abnormalities such as achondroplasia can also cause increase in 

Nuchal translucency. 

After examining the skin of the chromosomally abnormal fetuses, immunohisto 

chemical studies have demonstrated alterations of the extra cellular matrix, attributed 

to gene dosage effects (Von Kaisen Berg et al 1998).
30

 

 

c) Lymphatic drainage failure 

Abnormal development of fetal lymphatic system, developmental delay in the 

connection with the venous system, jugular lymphatic sac dilatation or abnormal 

dilatation or proliferation interferes with a normal flow between the venous and 

lymphatic systems.
31

 



 Immunohisto chemical studies have shown lymphatic vessel hypoplasia in the upper 

dermis in fetuses with turner syndrome by using the nuchal skin tissue from the fetuses 

(Von Kaisenberg et al 1999).
32

 

 

Deficient lymphatic drainage is noted in fetuses with abnormal NT but without any 

chromosomal abnormality which is found in Noonan syndrome
33

 association, due to 

aplastic or hypoplastic lymphatic vessels and congenital lymphedema. 

Lymphatic drainage failure is observed in various neuromuscular disorders due to fetal 

movement impairment.
26

 

 

d) Cardiac dysfunction 

High Nuchal translucency values in fetuses at 11 to 14 weeks of gestation, associated 

with high incidence of abnormalities of the greater vessels and the heart. 
25,27,28,29

 

Reverse or absent ductal flow has been seen during atrial contraction in 90% of fetuses 

with cardiac anomalies at 11 to 14 weeks .
25

 

In aneuploid fetuses with increased NT, the levels of ANP (atrail natriuretic peptide) 

and BNP (brain natriuretic peptide) are higher in the fetal circulation, suggesting heart 

strain presence.
25

 

Aortic isthmus diameter is narrower, whereas aortic valve and ascending aorta are 

wider than in normal fetuses. Widening of ascending aorta with narrowing of the aortic 



isthmus together could lead to head and neck tissue over perfusion which may be 

responsible for the abnormal NT in fetuses with trisomies. 

 As gestational age advances, there is differential growth in the aortic isthmus diameter 

and the aortic isthmus diameter increases more rapidly than the aortic valve and distal 

ductus diameters.  

Therefore, the hemodynamic consequences of aortic isthmus narrowing with 

increasing gestation, can overcome and thus, this offers an explanation for the NT 

resolution spontaneously with increasing gestational age.
25

 

 

e) Fetal anemia 

Anemia associated with genetic abnormalities can present with increased NT.
26,35

 

 

f) Fetal infection 

In association with increased NT, Parvovirus B19 is the only infection that has been 

reported. The increased NT has been attributed in this condition to fetal anemia due to 

suppression of hemopoiesis or myocardial dysfunction.
30,31

 

 

g) Fetal hypoproteinemia 

Proteinuria resulting in hypoproteinemia in first trimester    may be the underlying 

mechanism in fetuses with congenital nephrotic syndrome for the increased NT.
34

 



 

4) TRANSIENT NATURE OF NT BETWEEN 11+0 TO -14 WEEKS OF 

GESTATION
25 

 

At 11+0 to 14+0 weeks, the fetal lymphatic system will be developing and the 

peripheral resistance of the placenta will be high.  

After 14 weeks the lymphatic system would have developed sufficiently which drains 

away excess fluid if any and changes to placental circulation. 

 So, after 14 weeks abnormalities causing accumulation of fluid may seem to get 

corrected and go missing undiagnosed.
25

 

 

14 WEEKS IS SELECTED AS UPPER LIMIT FOR MEASURING NT : 

REASONS ARE AS FOLLOWS:  

 

a) Earlier diagnosis helps in deciding and offering safer termination methods to the 

women who were diagnosed with fetal aneuploidies. 

2) There are chances of false interpretation as abnormally collected Nuchal fluid in 

fetus with chromosomal abnormalities will be lesser after 14weeks of gestation than 

before 14 weeks.
36,37, 38

 



3) The success rate reduces if NT values are measured after 14 weeks of gestation 

because getting mid sagittal view is required for proper measurements which makes it 

more difficult to get appropriate measurements.
39,40

 

 

 

REASONS FOR SELECTING 11 WEEKS OF GESTATION AS LOWER 

LIMIT FOR MEASURING NT ARE:  

 

a) CVS if it is performed early in pregnancy before 10 weeks limb reduction defects 

may be associated with the procedure. Hence the minimum gestation was 11 

weeks.
41,42,43

 

 

4) ACCURATE MEASUREMENT OF NUCHAL TRANSLUCENCY:
12 

a).The crown-rump length should be between 45mm–85mm.  

b).A mid-sagittal view of head and upper thorax should be obtained, occupying the 

whole screen, should be obtained.  

c).The head should be in neutral position and it should be in line with the spine. 

Hyperextension falsely increases NT measurement and flexion falsely decreases NT 

measurement.  

d).The fetal neck skin should be differentiated from the amnion, which is shown by 

fetal movements.  



e).The widest part of Nuchal translucency should be measured. 

f).The callipers for measurement should be placed on the inner borders of the white 

lines (skin and skull).  

 
 

 

Fig: 8 Correct and incorrect caliper placement for NT measurement. 
 

h). The NT measurement should be repeated and the reading that meets the above 

criteria should be used. 

 

5) DOUBLE MARKERS 

 

Table: 4 

 

a)Free beta human chorionic gonadotropin 

b)Pregnancy associated plasma protein A 

 

 



5) BETA HUMAN CHORIONIC GONADOTROPIN   

 

It is a glycoprotein with biological activity similar to that of LH and is produced by 

placental syncytiotrophoblastic cells. It is structurally related to 3 other glycoprotein 

hormones-LH, FSH and TSH. All 4 glycoproteins share a common alpha subunit as it 

is made up of two subunits alpha and beta. The beta subunit is unique, and 

distinguishes hCG from the other glycoprotein hormones. 

 

 

                          Fig: 9 structure of human chorionic gonadotropin
13

 

An alpha subunit is coded by a single gene which is located on chromosome 6 of 

(TSH, LH, FSH and hCG) glycoprotein hormones. Chromosome 19 contains family of 

genes which encodes beta subunit .
13,44

 

Separate messenger RNAs (mRNAs) are transcribed from each. The subunits combine 

spontaneously in the rough endoplasmic reticulum and are then continuously secreted 

into the maternal circulation 

 



a) Beta hCG in pregnancy 

Beta hCG peaks at 8 to10 weeks in the maternal serum and then declines to reach a 

plateau at 18 to 20 weeks of gestation and remains constant till term.
14,15

 

 

 

Fig: 10 beta hCG in pregnancy 

This change in hCG concentration in the pregnancy shows the importance of accurate 

gestational age estimation while interpreting aneuploidy screening strategies that 

include hCG. 

 

b) Concentration in urine and serum 

The hCG likely enters the maternal blood at the time of implantation as the hCG 

molecule is detected in plasma of pregnant women 7 to 9 days after the LH surge 

preceding ovulation. Plasma levels raise in the first trimester rapidly doubling every 2 

days approximately.
16

 

 



c) Serum false positives: 

a) Ectopic production of hCG in conditions like hydatidiform mole, choriocarcinoma 

Germ cell tumors
45

 in addition to multiple myeloma, stomach, liver, lung, bladder, 

pancreatic, breast, colon, cervical, and endometrial cancers.
46, 47,48,49

  

b) Heterophile antibodies.
50,51

 

c) IgA deficiency
52

 

d) Chronic renal failure or end stage renal disease on haemodialysis.
53.

 

e) Red blood cell or plasma transfusion of blood with hCG in it have been reported 

f). Exogenous hCG preparations for weight loss, assisted reproduction.54 

 

d) Serum False Negatives 

a) Early measurement   

b) Hook effect, which can occur when hCG levels are about 5,00,000 mIU/mL.
55  

As there are many hCG molecules, they saturate both the antibodies and the tracer 

separately, which does not allow the sandwiching of tracer-hCG-antibody, which is  

required for the measurement, as it means all the complexes are washed away, giving a 

false-negative result.  

 

 

 



e) Urine False Positives 

a) Blood in the urine 

b) False interpretation 

c) Ectopic production of hCG. 

d) Exogenous hCG-Drugs like aspirin, methadone, high urinary pH and seminal fluid.56 

 

f) Urine False Negatives 

 

a) Early measurement after conception 

b) Dilute urine specimen
57

 

c)"Hook effect"
55 

 

6) PREGNANCY ASSOCIATED PLASMA PROTEIN-A 

 

PaPP-A was isolated originally in 1974, secreted by the placental syntiotrophoblastic 

and found in high concentrations in the pregnant women. 
25 

PaPP-A is a glycoprotein encoded by the PaPP-A gene, which is located on human 

chromosome 9q33.1
59. 

It is secreted as a disulphide-bound homodimer, has a molecular 

weight of 400,000 g/mol. 
61, 62

 

Brambati et al in 1993, described that PaPP-A levels in the first trimester of pregnancy 

are decreased in fetuses affected by Down syndrome 
90

 



PaPP-A is an established marker used in first trimester for screening of Down’s 

syndrome and there has been emerging evidence that serum PaPP-A levels could 

predict adverse pregnancy outcomes in early pregnancy 
4, 58 

 

a) Mode of action of PaPP-A 

PaPP-A enhances the insulin-like growth factor (IGF) bioavailability locally.  

It cleaves the inhibitors insulin-like growth factor-binding protein-4 and -5). 
61-64

 IGF 

is mitogenic and anti apoptotic and is vital for the growth of human cells in most of the 

tissues .
65, 66

 It plays an important role in the development of the placenta and 

remodeling of spiral arteries as it stimulates proliferation of cytotrophoblast and 

migration of extra villous trophoblast in the first trimester 
67

. 

 

b) Clinical application of PaPP-A 

 PaPP-A detectable levels are demonstrated soon after the implantation and the levels 

increases throughout pregnancy in maternal blood. It doubles in about 3–4 days during 

the first trimester and maximum levels are reached at term 
68, 69.

 



 

Fig: 11 Normal PaPP-A values (high risk pregnancy) 

Due to increase in PaPP-A levels exponentially during first trimester, the interpretation 

would be very much dependent on gestational age of the fetus.  

 

Maternal serum PaPP-A is considered as a well-established serum marker and is used 

in first trimester screening tests for chromosomal abnormalities which are 

characterized by low maternal serum PaPP-A levels. But there are no 

pathophysiological explanations available for these low PaPP-A values.  

 

The performance of PaPP-A and free beta-hCG depends on gestational age in these 

screening programs. Studies have tested the hypothesis that low maternal serum levels 

of PaPP-A in the first trimester can predict adverse pregnancy outcomes associated 

with poor placental function.
 17,18,19,69 

 



TABLE: 5 Serum Beta-hCG and PaPP-A Levels at 11–13 Weeks in Pregnancies 

complicated with Trisomies
12 

Beta-hCG  

 

Median MoM PaPP-A Median MoM 

     

Normal karyotype  1.0 Normal karyotype 1.0 

 

Trisomy 21 

 

 

 

2.0 

 

Trisomy 21 

 

0.5 

 
Trisomy 18 

 

 

 
0.2 

 
Trisomy 18 

 
0.2 

 

Trisomy 13 

 

 

 

0.5 

 

Trisomy 13 

 

0.3 

 

 

7) MULTIPLE OF THE MEDIAN 

It is defined as deviation of an individual value from the expected normal median level 

for a pregnancy of the same gestational age. Along with gestational age, the maternal 

and pregnancy- associated characteristics are also known to affect the maternal serum 

concentration of PaPP-A: chronicity, parity, assisted versus spontaneous conception, 

ethnicity, maternal pre pregnancy weight, maternal smoking during pregnancy, and 

history of previous pregnancy with trisomy 21, 18, or 13. 

MoM values also adjusted further to the above factors. 

 

 

 



8. FIRST TRIMESTER ANEUPLOIDY SCREENING: 

Table: 6 

                           First trimester screening: 

Carried out: Between 11+0 weeks to 13+6 weeks gestation 

Using :  

Maternal age  

Nuchal translucency 

Maternal serum beta-hCG level 

Maternal serum PaPP-A level 

Additional ultrasound markers 

 

a) It includes double markers with the ultrasound measurement of the Nuchal 

translucency (NT) between 11 and 14 weeks of gestation. 

In case of fetal Down syndrome, the first-trimester serum free β-hCG level is higher 

and the PaPP-A level is lower, levels of both are lower with trisomy 18 and trisomy 13 

(Cuckle, 2000; Malone, 2005b).
5,10 

 

b) Incidence of Aneuploidies: 

Approximately 3% to 5% of pregnancies are complicated by birth defects or genetic 

disorders.
75

 Chromosomal abnormalities are noted in approximately 1 in 150 live 

births, 
76

and congenital malformations remain the leading cause of infant mortality and 

a leading cause of childhood mortality.
77 

 



These chromosomal abnormalities include aneuploidies, translocations, duplications, 

and deletions. 

The most common chromosomal abnormality is trisomy 21 Down syndrome, with an 

incidence rate of 1 in 800 live births.
78

 

                       Incidence of common aneuploidies 

Table: 7 

 

Trisomy 21 1 in 800 live births 

Trisomy 18 1 in 7500 live births 

Trisomy 13 1 in 15,000 live births 

Monosomy X (Turner 

syndrome) 

1 in 5000 girls 

Trisomy X 1 in 1000 girls 

XXY (Klinefelter syndrome) 1 in 1000 boys 

XYY 1 in 1000 boys 

 

 

 

c) Numerical chromosomal abnormalities: 

     Table: 8 

Chromosomal 
abnormality 

Genetic syndrome Incidence per   
10,000 births 

 
Trisomy 21 

 
Down 

 
15 

 

Trisomy 18 

 

Edward 

 

3 

 

Trisomy 13 

 

Patau 

 

2 

 



 

d) Efficacy of First-Trimester Screening.  

 

Four large prospective trials were conducted, together including more than 100,000 

pregnancies before first-trimester screening tests were adopted widely. (Reddy, 2006) 

When the false-positive rate (FPR) was set at 5%, the overall detection rate (DR) for 

trisomy 21 was 84 %, comparable to quadruple-marker screening tests. The detection 

rate (DR) is approximately 5 % higher if performed at 11 weeks of gestation compared 

with 13 weeks of gestation, and slightly lower 80 to 82 % when cases with cystic 

hygroma are separately analyzed. (Malone, 2005) 

 

NT as an isolated marker, detects approximately two thirds of fetuses with trisomy -21 

with a false-positive rate (FPR), which is about 5%. (Malone, 2005)      

 

PaPP-A is a biochemical marker which is considered best for detection of Trisomy -21 

in the first trimester. PaPP-A is a glycoprotein which is specifically detected in 

pregnancy by the trophoblastic cells of the placenta and is detected in the serum of the 

mother from 28 days after conception. Low levels are associated with aneuploidies. 

 

e) Changes in marker patterns in aneuploidies : 

Table:9 



Aneuploidy NT CRL Fetal heart 

rate 

Free beta 

hCG 

PaPP-A  

 

Trisomy 21 

Trisomy 18 

Trisomy 13 

Turners 

Triploidy I 

Triploidy II 

 

↑2.5 

↑ 3.5 

↑2.5 

↑7.0 

↑ 2.5 

↔ 

 

↔ 

↓ 

↔ 

↔ 

↔ 

↓ 

 

↑ 

↓ 

↑ 

↑ 

↓ 

↓ 

 

     ↑ 2.2 

↓ 0.3 

↓ 0.5 

↔ 

↑8.0 

↓ 0.2 

 

↓0.5 

↓ 0.5 

↓0.3 

↓0.5 

↓0.8 

↓ 0.2 

 

f)  By using age of the mother and maternal serum PaPP-A levels, 71% of Trisomy 21 

cases can be detected. By using maternal age, double markers and NT measurements 

85-90% of Trisomy 21 cases can be detected.
65-68

  

Table:10 

 

 

Screening test Detection rate False-positive rate Positive predictive 

value 

 

NT, hCG 

PaPP-A 

 

80-90% 

 

5% 

 

3-4% 

 

NT ALONE 

 

64-70% 

 

 

5% 

 

 

3-4% 

 



 

9) MATERNAL AGE AS A SCREENING MODALITY 

 

In 1909 Shuttleworth first noticed that mothers of children with Down’s syndrome 

tended to be older than average.
86

 

The risk for chromosomal defects increases as maternal age increases and because the 

fetuses with aneuploidies are more oftenly die in utero compared to normal fetuses, 

gestational age advances the risk of aneuploidy decreases.
87,88

 The screening for the 

first time was done considering advanced age of the mother as a criteria for high risk to  

Trisomy 21which was introduced in the early 1970s. By maternal age alone, about 

30% of Trisomy 21 babies can be detected in screening.
85

 

 

 

 

  Fig: 12 Maternal age-related risk for aneuploidies.  

Fetal Medicine Foundation; 2004 

 

 



Maternal age affects the performance of first-trimester aneuploidy screening. 

Prospective trials have demonstrated Down’s syndrome detection rates of 67 to 75 

percent in women younger than 35 years at delivery, which are 10 percent lower than 

the overall detection rates in these studies (Malone, 2005b; Wapner, 2003).
89

 

 

Among women older than 35 at delivery, Down’s syndrome detection reached 90 to 95 

percent, albeit at a higher false-positive rate of 15 to 22 percent. 

 

10) The American College of Medical Genetics recommendations:
11

 

 

1. All women should have the option of invasive diagnostic testing for fetal aneuploidy 

by CVS or amniocentesis if available.  

2. No other testing or screening is required for women who do not want any 

information regarding fetal aneuploidy status following appropriate documentation. 

3. First trimester screening is an acceptable and cost effective approach for Downs 

syndrome risk screening, if they present before 14 weeks of gestation.
9
 

4. Nasal bone assessment incorporation into the first trimester screening protocol is 

optional and should be limited to clinicians who participate in an ongoing quality 

assurance program and have specific training. (First Trimester Screening 74 Genetics 

IN Medicine) 

5. If women presents in the second trimester, they should be offered with multiple 

marker screening. 



6. First and second trimester screening have higher detection rates and lesser false-

positive rates.  

7. Women should be informed of the adjusted risk for Down syndrome and they are 

allowed to make decisions based on this number, because individuals will weigh 

risk/benefits differently and they are capable of such decision-making.  

 

8. First trimester screening can be used in multifetal pregnancies, but women should be 

made aware of the limitations. 

 

9. If NT measurement is > or = to 3.5 mm or greater, even with screen negative fetus 

or with normal fetal karyotype should prompt a detailed anatomical scan, 

echocardiogram, or both. 

 

10. Woman who chose to undergo first trimester screening and/or CVS should be 

offered an anatomic survey and/or maternal serum alpha fetal protein screening, 

between 16 and 20 weeks of gestation optimally for the neural tube defect detection. 

 

11. Sonographers must have certificate through organization after getting trained in the 

proper technique of NT measurement for performing NT scans. 

 

 



11) Other screening options for Aneuploidy: 

Most of the prenatal tests are for screening purposes. The goal is to identify women at 

high risk of birth defects or aneuploidies. Ultrasonography can be considered as 

diagnostic modality in detecting neural tube defects, screening tests performed only 

detect women who are at increased risk.  

Table:11 

 

Screening 

options 

 

 

 

 

 

Gestational 

age(weeks) 

 

 

 

DR of 

Downs 

syndrome 

(%) 

 

 

 

 

Positive  

Rate 

(%) 

 

 

 

Markers used 

 

 

 

 

 

 

 

 

 

 Double 

markers 

 10 to 13+6 

weeks 

 82 to 87 %
79

  5%  NT 

PaPP-A 

free beta-hCG 

Triple 

markers 

 15 to 20 weeks  69%  5%  Free beta hCG 

Alpha feto protein 

unconjugated E3 

Quadruple 

markers 

 15
th
 to 22 weeks  81%  5%  Free beta hCG 

Alpha feto protein 

unconjugated E3 

DIA 

Integrated 

screening 

 11–13+6 weeks 

and 15th–22 

weeks 

 96%  5%  First trimester 

screening, then 

quadruple screening 



 

Screening 

options 

 

 

 

 

 

Gestational 

age(weeks) 

 

 

 

DR of 

Downs 

syndrome 

(%) 

 

 

 

 

Positive  

Rate 

(%) 

 

 

 

Markers used 

 

 

 

 

 

 

 

 

 

 Sequential 

stepwise 

screening 

 

 

 

10 to13 weeks 

and 15 to 22 

weeks 

 95%  5%  First trimester 

screening, then 

quadruple screening 

Contingent 

screening 

 

 

 

 

 

 

 

 

 

 

 

 

10 to 13 weeks 

and 15 to 22 

weeks 

 88–94%  5%  First-trimester 

screening f/b 

quadruple screening 

Table: 11 Serum screening options with varying test criteria and timing of 

performance.
78

 

12) Invasive techniques: 

 

Chorionic villous sampling 

Amniocentesis 

                                   Table: 12 



 

a)CHORIONIC VILLOUS SAMPLING 

It is the only diagnostic test available in the first trimester and allows for diagnostic 

analyses, including fluorescence in situ hybridization (FISH), karyotype, molecular 

testing, microarray, and gene sequencing. CVS is performed between 10 and 14 weeks 

of gestation.  

CVS before 9 weeks has shown to increase the risk of limb reduction deformities 

hence it is no longer recommended. 

CVS can be performed via either trans-cervical or trans-abdominal approach. chorionic 

villi are collected under ultrasound guidance for genetic evaluation without entering 

the amniotic sac. CVS helps in early diagnosis, and allows for earlier and safer 

pregnancy termination methods if desired.  

Disadvantage: Approximately 1% to 2% of CVS results may reflect confined placental 

mosaicism rather than true fetal chromosomal abnormalities. Confined placental 

mosaicism may increase the risk of having a(SGA) small-for-gestational-age infant.
81

 

 Pregnancy loss attributed to this test is approximately 1 in 455 according to the the 

most recent estimates.
82

 



 

FIG:13 Chorionic villous sampling 

b)Amniocentesis: 

The only diagnostic test available in the second or third trimester of pregnancy and is 

to be performed at any gestational age after 15 weeks.  

A sterile needle is introduced into the amniotic sac under USG guidance, and amniotic 

fluid is obtained and sent for testing.  

It not only helps in evaluating genetic disorders, but also used to evaluate for presence 

of intra-amniotic or fetal infection via culture or polymerase chain reaction or for 

neural tube defects by measuring amniotic fluid alpha-fetoprotein and 

acetylcholinesterase levels.  

Complications are more common at earlier gestational ages. Pregnancy loss attributed 

to amniocentesis is approximately 1 in 900.
82

 

 



 

 

Fig:14 Amniocentesis 

Statistical analysis: 

Results: 

A total of 41.7% of participants belonged to the age group of (26 to 30 years), 25.5% 

of them belonged to (21 to 25 years), 20% belonged to (31 to 35), 7% and 6.1% 

belonged to the age group of (<or =20) and >35 years respectively. 

 

                     Table- 1 Distribution of participants according to the age: 

 

 

 

Age groups (years) Number Percentage 

≤20 8 7.0 

21-25 29 25.2 

26-30 48 41.7 

31-35 23 20.0 

>35 7 6.1 

Total 115 100.0 



 

 

  

                         Table 2.Distribution of participants according to consanguinity: 

 

Out of 115 participants, second degree consanguineous marriage was represented in 

6% of them and third degree consanguineous marriage was represented in 2.7% of 

them and 113 participants had no h/o consanguinity. 

 

Consanguinity Number Percentage 

NCM 105 91.3 

2
nd

 degree 7 6 

3
rd

 degree 3 2.7 

Total 115 100.0 

   

   

Age distribution(Years) 
 

≤20 

21-25 

26-30 

31-35 

>35 



 

 

 

 

 

 

Table-3 Distribution of patients according to gestational age at which NT scan was 

performed: 

 

A total of 63.5% of participants underwent NT scan at 12+ weeks of gestation, 20% at 

11+ weeks of gestation and 16.5% at 13+ weeks of gestation. 

 

Gestational age Number Percentage 

11+ 23 20.0 

12+ 73 63.5 

13+ 19 16.5 

Total 115 100.0 

 

 

 

              

 

No 

2nd degree 

3rd degree 

11+ 

12+ 

13+ 



                       Table:4 Distributions of participants acc to fetal outcome : 

 

Out of 115 participants,3 of them underwent termination i/v/o anomalous fetus 

     

 

Fetal outcome 

 

No of participants 
 

Percentage% 

 

 

Normal delivery 

 

45 

 

39.1% 

 

LSCS 

 

37 

 

32.1% 

 

Not yet delivered 

 

30 

 

26% 

 

Medical termination 

 

3 

 

2.6% 

 
Total 

 

 
115 

 
100% 

 

 

 

 

 

 

 

 

0 10 20 30 40 50 

Normal delivery 

LSCS 

Not yet delivered 

Medical termination 



Table-5: Mean, Standard deviation, Median, Minimum and Maximum values of first trimester 

screening parameters (NT, beta hCG and PaPP-A values in multiples of the median). 

 

Parameter Mean SD Median Minimum Maximum 

NT mom 1 0.4 0.9 0.2 2.6 

Beta HCG mom 1.1 0.6 1 0.3 2.8 

PAPP -A mom 1.1 0.9 0.8 0.1 6.7 

 

      

 

           Table-6 Distribution of patients according to NT values in mm: 

 

 Out of 115 participants, 113 (98.2%) were classified under low risk category and 2 

(1.7%) under high risk category. 

 

NT in MM No. of patients Percentage 

 

 

<3MM 

 

113 

 

98.2% 

 

>3MM 

 

2 

 

1.7% 

 

Total 

 

115 

 

100% 

 

 

 

 

 



Table: 7 Distribution of patients according to first trimester screening test results: 

 

    Out of 115 participants, 96.5 % of them tested negative and 3.4% of them tested 

positive . 

 

Screening  tests 
 

No of patients Percentage 
 

Positive 

 

4 3.4% 

Negative 

 

111 96.5% 

Total 

 

115 100% 

 

 

                        

                Table: 8 Sensitivity and specificity of Nuchal translucency measurement: 

 

Screening test 

NT(>3MM) 

Total 
Abnormal Normal 

Abnormal 2  2 4 

Normal 0 111 111 

Total 2 113 115 

 

 

 

 



Parameter Point estimate 

(%) 

Sensitivity 100% 

Specificity 98.3% 

Positive predictive value 50% 

Negative predictive value 100% 

  

  

 

 

 

 Table-8 sensitivity and specificity of NT after converting into multiples of the             

median 

: 

SCREENING TEST 

NT(MoM) 

Total 
Abnormal 
>1.8MoM 

Normal 

Abnormal 2 2 4 

Normal 0 111 111 

Total 2 113 115 

0 

20 

40 

60 

80 

100 

120 

Abnormal Normal 

NT(MM) 

Abnormal 

Normal 



 

 

Parameter Point estimate (%) 

Sensitivity 100% 

Specificity 98.2% 

Positive predictive value 50% 

Negative predictive value 100% 

 

 

 

  

                        Table-9 Sensitivity and specificity of Beta hCG (MoM) 

 

Screening test 

Beta hCG mom  

Total 
Abnormal Normal 

positive 1 3 4 

Negative 
 

8 103 111 

Total 9 106 115 

 

 

Abnormal 

Normal 

Total 

0% 20% 40% 60% 80% 100% 

NT(MoM) Abnormal 

NT(MoM) Normal 



Parameter   

Sensitivity 11% 

Specificity 97% 

Positive predictive value 25% 

Negative predictive value 92% 

 

 

 

 

                          

                           Table-10 Sensitivity and specificity of PaPP -A (mom)  

 

 

Screening test 

PaPP-A (MOM) 

Total 
Abnormal Normal 

Abnormal (≤0.5) 2 2 4 

Normal (>0.5) 15 96 111 

Total 17 98 115 

 

0 50 100 150 200 250 

Abnormal 

Normal 

Total 

Beta HCG mom  

Total 



 

Parameter Point estimate 

(%) 

Sensitivity 11% 

Specificity 97% 

Positive predictive value 50% 

Negative predictive value 86% 

 

 

     

 

               RESULTS: PART 2 

 

             Table: 1 Distribution of patients acc to the age who tested screen positive: 

 

Age groups (years) Number Percentage 

≤20 0 0 

21-25 1 25 

26-30 1 25  

31-35 1 25 

>35 1 25 

Total 4 100.0 

 

0 

5 

10 

15 

20 

Abnormal 
(≤0.5) 

Normal 
(>0.5) 

Total 

PaPP-A (MOM) Abnormal 

#REF! 



 

 

 

  Table: 2 Distribution of patients according to consanguinity who tested screening   

tests positive: 

 

Consanguinity Number Percentage 

NCM 3 75% 

2
nd

 degree 1 25% 

3
rd

 degree 0 0 

Total 4 100.0 

 

 

 

≤20 

21-25 

26-30 

31-35 

>35 

NCM 

2nd degree 

3rd degree 



Table : 3  Distribution of patients  according to gestational age who tested screening 

test positive: 

 

Gestational age Number Percentage 

11+ 0 0 

12+ 2 50 

13+ 2 50 

Total 4 100.0 

 

 

 

 

     Table: 4 confirmatory tests in patients who tested screen positive: 

 

 

Amniocentesis 

 

 

No of patients 

 

Percentage 

 

 
Positive 

 
3 

 
75% 

 

Negative 

 

1 

 

25% 

 

Total 

 

4 

 

100% 

 

 

Gestational age   

11+ 

12+ 

13+ 



Out of 4 people who were screen positive,(75%) 3  of them were tested positive by 

confirmatory test(Amniocentesis) where as 25% tested negative by confirmatory test. 

 

          Table: 5 sensitivity and specificity of screening tests: 

 

Screening tests Down syndrome No Down syndrome  Total 

>1.139 3 40 43 

<1.139 1 71 72 

Total  4 111 115 

 

Cut off for high risk is considered as >1.139 mom which is an average of all the 3 

parameters of first trimester screening, according to which the sensitivity is 75% and 

specificity is 63% .  

Results: Part 3:  

In this study out of 115 patients 4 patients were screened positive. All screen positive 

were offered with confirmatory test (amniocentesis), out of which 3 were diagnosed 

with Down syndrome and 1of them was tested negative for aneuploidy. 

 

Using statistical analysis, our study concluded that the, sensitivity and specificity of 

dual marker along with Nuchal translucency for detection of chromosomal abnormality 

is 75% and 63% respectively.  



Hence first trimester screening involving free beta Hcg, PaPP-A and nuchal 

translucency would be a better modality for early diagnosis and further management. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DISCUSSION: 

 

All the screening tests that are performed should be efficient enough to identify an 

anomaly at the right time and should be able to offer a solution.                                                                                                                                                         

Most women prefer screening to be performed early in pregnancy and the fetus to be 

diagnosed with aneuploidies so that the women can opt for safer termination of 

pregnancy in the first trimester itself. 

 

Therefore, Prenatal screening between 11+0 weeks to 13+6 weeks of gestation using 

maternal serum beta hCG, PaPP-A and nuchal translucency measurements is becoming 

more and more available and efficient worldwide. 

 

Moreover the introduction of these first trimester combined screening methods also 

resulted in a marked decrease in the number of diagnostic invasive testes.    

 

A study conducted by Malone FD et al, also concluded that the sensitivity of first 

trimester screening (87%) is much more than second trimester tests (81%).
60

 

The first trimester methods have higher sensitivity in comparison to other tests and 

also cost-effective since the indication of number of invasive procedures will be clearly 

defined.  

One of the biggest advantages of the first trimester screening test is that counselling 

and invasive diagnosis of chromosomal defects can be accomplished early in 



pregnancy thus significantly reducing the anxiety in the patient by providing the option 

of early termination of pregnancy so that the situation becomes less complicated for 

both the patient and the obstetrician  

 

 According to Carlson LM and Vora NL, the double marker test is only a screening 

test which provides a risk for the genetic disorder, but not the diagnosis 
73

.  

 

The outcome of prenatal screening is in the form of screen positive or screen negative 

for Trisomy 21 and these results are based on the laboratory specific cut-offs .  

 

The sensitivity of the estimated risk significantly depends on the accuracy of the 

information provided. The necessary adjustments are made in the measured maternal 

serum concentration of free β-hCG and PaPP-A in accordance with the gestational age, 

maternal age, weight, ethnicity, smoking status, history of insulin dependent diabetes 

mellitus, method of conception, parity.  

Hence, it is essential to submit accurate information along with maternal sample to 

laboratory for risk assessment failing which may lead to significant alterations. 

 

A study conducted by Spencer K, Souter V estimated that, using the combination of 

age of the mother, Nuchal translucency levels and maternal serum markers (free beta-

hCG and PaPP-A, the detection of trisomy 21 pregnancies would be 89% at a fixed 



false-positive rate of 5%. Alternatively, at a fixed detection rate of 70%, the false-

positive rate would be 1%.
72 

 

A study conducted by WRIGHT D showed that first-trimester prenatal screening 

encompassing a combination of maternal serum biochemistry assays (free β-hCG and 

PaPP-A) and ultrasound-assessed nuchal translucency (NT) enables accurate 

identification of approximately 90% of chromosomal abnormalities with 5% false 

positive results.
74

  

 

Study limitations 

1. Small sample size in comparison with studies with large sample size. 

 

2. Study is conducted in only one center, hence the results cannot fully represent the 

screening performance in all of the Indian population. 

 

3. The overall screening performance might be affected by the test timing, as both 

serum markers and NT are affected by the gestational age of the fetus. The 

discrimination of PaPP-A is greatest at 10 weeks and declines afterwards, whereas 

screening performance of free β-hCG improves with increasing gestational age 

until 13 weeks. Therefore, there might be a difference in screening power 

depending on the gestational age of serum marker measurements.  

 



 

4. The NT was measured by multiple observers; therefore, there is a possibility of 

error due to inter-observer variation.  

 

5. There is a possibility that an error has occurred with these women who had tested 

screen negative but may have aneuploidies as screening is not a confirmatory test. 

 

6. Ascertainity in pregnancy outcome in the case of trisomies 21, 18 and 13, not 

performing diagnostic tests like amniocentesis and chorionic villous sampling in 

some cases resulting in termination, miscarriage and stillbirth may have 

underestimated the performance of screening. 

 

7.  Most neonates with sex chromosome aneuploidy and those having other 

chromosomal abnormality are often phenotypically normal unlike with trisomies 

21, 18 and 13.
71 

 

 

8. As this study does not involve karyotyping of the whole population, it will 

inevitably underestimate the true prevalence of these abnormalities and 

overestimate the potential sensitivity of a prenatal screening test. For example, 

Screening for trisomies 21, 18 and 13 by the combined test and carrying out an 

invasive test for those with a risk ≥ 1:100 could identify 67% of fetuses with 

47,XXY, 47,XYY or 47,XXX, but the true sensitivity may be as low as 8%
80

 

 



Implications of practice 

The combined test provides effective screening for trisomies 21, 18 and 13 and helps 

identify a high proportion of other chromosomal abnormalities, at a FPR of 4%.  

In the last 5 years, a major improvement in screening for trisomies has been achieved 

through analysis of cell free fetal DNA in maternal blood.  

A meta-analysis of clinical validation and implementation studies reported that, with 

cfDNA testing, the DR for trisomies 21,18 and 13 were 99%, 96% and 

91%,respectively, at an overall FPR of 0.35%
74.

  

Universal screening by cfDNA testing as an alternative to the combined test would 

improve the DR of trisomy 21 and reduce the rate of invasive testing. However, such 

policy would be expensive and ignores the other benefits of the combined test, 

including early detection of many major fetal defects, diagnosis of multiple pregnancy 

and its chorionicity, detection of chromosomal defects other than trisomies 21, 18 and 

13 and early prediction of pregnancy complications, such as pre-eclampsia, with the 

potential of prevention through prophylactic pharmacological interventions. 

 

 

 

 

 

 



SUMMARY 

 

All women should be offered aneuploidy screening or diagnostic testing during 

pregnancy. Available options should be explained to patients and families in depth, 

including the risks and benefits of each option, and how results might be reported. 

Patients who choose screening should be counseled that the test remains a screening 

for aneuploidy. 

It is not recommended that patients undergo more than one screening modality but 

rather that women who have positive screens and wish to pursue further testing be 

counselled on diagnostic testing with amniocentesis and CVS so as not to delay 

diagnosis.  

Amniocentesis and CVS are increasingly safe with low rates of pregnancy loss and 

should continue to be available to all women who desire diagnostic testing regardless 

of risk factors or presence or absence of anomalies. 

 

 

 

 

 

 

 

 

 

 



CONCLUSION 

 

Using maternal serum free beta hCG, Pregnancy associated plasma protein-A along 

with Nuchal translucency measurements as a first trimester screening methods are 

helpful in assessing the risk of trisomies during the first-trimester which will help in 

selecting the patients with screen positive results to offer the option of  diagnostic tests 

so that the mother will have an option to opt for safe termination methods during the 

first trimester itself. 
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Name of the principal investigator: 

Name of the institution: 

SDM COLLEGE OF MEDICAL SCIENCES AND HOSPITAL, MANJUSHREE NAGAR, 

SATTUR, DHARWAD-580009 

 

I,                                                                               declare that i have been 

Informed in detail about the dissertation –PROSPECTIVE OBSERVATIONAL STUDY OF FIRST 

TRIMESTER SCREENING FOR ANEUPLOIDY AND FETAL OUTCOME.  

 

I was free to ask any questions and they have been answered. I am over 18 years of 

age, and exercising my free power of choice, hereby give my consent to be included as 

a participant . 

 I have been explained in the vernacular language of my understanding.  

I have read and understood this consent form and the information provided to me in 

particular stating-  

(1) The aforementioned tests are intended for the detection of Aneuploidies like 

Trisomy 21,18 and 13 



 (2) The detection rate is not 100% and there have been false positive results. My rights 

and responsibilities have been explained to me by the investigator, I agree to cooperate 

with the investigator through the course of her study. 

 

I am aware of the fact that I can opt out of the study at any time without having to give 

any reason and this will not affect my future treatment in the hospital. 

 I agree to provide the outcome data of this pregnancy and understand that the results 

are for reference only.  

I hereby give permission to the investigators to release the information obtained from 

me as a result of participation in this study to the regulatory authorities, Government 

agencies and the ethics committee provided I remain anonymous and unidentifiable 

from any reports or publications. 

Tests conducted: 

1.   Nuchal translucency thickness 

2.   Serum Beta hCG 

3.   Serum PAPP-A 
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Time: 
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___________________ ವಯಸ್ಸಿನರ್ಾನತಈಮತಲಕ 
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ಆಡತಭಾಷ್ರಯಲ್ಲಿತಿಳಿಸ್ಲಾಗಿದ್ರ. ಈಅಧಯಯನದ್ಗತರಿ, ಇದ್ರಿಂದ್ಾಗತವಉಪಯೀಗಗಳು, 

ತ್ರತಂದ್ರರಗಳಬಗರೆ 

ಕತಲಂಕತಶವಾಗಿಅಥಾವಾಗತವರಿೀತಿಯಲ್ಲಿನನನಆಡತಭಾಷ್ರಯಲ್ಲಿತಿಳಿಸ್ಸರತತ್ಾುರರ. 

ಇದ್ನತನಸ್ರಿಯಾಗಿಅರರೈಾಸ್ಸಕರತಂಡತ 

ರ್ಾನತಸ್ವತ್ಂತ್ರವಾಗಿಯಾರಒತ್ುಡವುಇಲಿದ್ರೀಒಪ್ಪಪರತತ್ರುೀರ್ರ. 
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ರ್ರ. 

9. ಈಅಧಯಯನವನತನಯಾವುದ್ರೀರಿೀತಿಯಲ್ಲಿಪರಕಾಶನಮಾಡಲತನನನಅಭ್ಯಂತ್ರವಿರತವುದಿಲಿ. 

10. ನನನವಿಷಯವನತನಸ್ಾವಾಜನಿಕವಾಗಿನಿೀಡಲಾದ್ಲ್ಲಿನನನಗತರತತ್ನತನಗೌಪಯವಾಗಿಇಡಲಾಗತವುದ್ತ. 

11. ನನನಪರಶರನಗಳಿಗರಸ್ಮಾಧಾನಕರವಾಗಿಉತ್ುರಿಸ್ಲಾಗಿದ್ರ. 

12. ರ್ಾನತಯಾವುದ್ರೀಪರಶರನಗಳನತನಕರೀಳಲತಮತಕುರ್ಾಗಿದ್ರದೀರ್ರಮತ್ತುಪರಶರನಗಳಿಗರನನಗರಸ್ಮಾಧಾನಕರವಾಗಿ 

ಉತ್ುರಿಸ್ಲಾಗಿದ್ರ. 

 

ದಿರ್ಾಂಕ: 

ಸ್ಮಯ: ರರತೀಗಿಯಹರಸ್ರತಮತ್ತುಸ್ಹಿ 

 

ಸ್ಾಕ್ಷಿಯಾದ್ವರಹರಸ್ರತಮತ್ತುಸ್ಹಿ 

 

 

 

 



 

                                ANNEXURE II  

                           PROFORMA FOR STUDY 

 

 

SL: DATE: 

NAME: AGE: 

OP: IP: 

OCCUPATION: ADDRESS: 

 

OBSTETRIC HISTORY: PRIMIGRAVIDA WITH SINGLETON PREGNANCY 

MODE OF CONCEPTION: 

1. SPONTANEOUS  

2. IVF 

3. OVULATION DRUGS 

MARRIED LIFE:  

CONSAGUINITY: 

 

MENSTRUAL HISTORY 

LMP: 

EDD: 

POG: 

 

PAST HISTORY: 



 

 

FAMILY HISTORY: 

 

 

LABORATORY INVESTIGATIONS: 

Free Beta-HCG                                                                

PAPP-A 

NT LEVELS:                                                                               DONE AT                   

WEEKS 

 

CONFIRMATORY TESTS: 

1. CHORIONIC VILLOUS SAMPLING: 

2. KARYOTYPING  

 

RISK ESTIMATION: 

 

FETAL OUTCOME: 

1. MISCARRIAGE 

2. TERMINATION 

3. INTRA UTERINE DEATH 

4. STILL BIRTH 

5. PRETERM DELIVERY 

- <34 WEEKS  

- 34-37 WEEKS  

6.  TERM  

 

MODE OF DELIVERY: 



 

NORMAL 

VAGINAL: 

 INSTRUMENTAL: VENTOUSE                  FORCEPS                                

 LSCS:                      ELECTIVE                    EMERGENCY  

 

FETAL OUTCOME:    

 BIRTH WEIGHT                         SEX  

 APGAR SCORE: 1 MIN                       5 MIN  

 NICU ADMISSION:                                 

 

 

 CHROMOSOMAL ABNORMALITIES: 

 FETAL DEFECTS: 
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