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How is it used(BHCG)?

o hCG testing detects the presence of hCG and
IS routinely used to confirm

g hCG testing, often called beta hCG,
measures the amount of hCG present in the blood. It may
be ordered to help diagnose an , to help
diagnose and monitor a pregnancy that may be failing,
and/or to monitor a woman after a miscarriage.

e A quantitative hCG test may also be ordered to help

diagnose gestational trophoblastic disease or
tumors of the testes or ovary.

e |t may be ordered at regular intervals to monitor the

effectiveness of treatment for these conditions and to
detect tumor recurrence.
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The best way to evaluate placental function or find trophoblastic diseases is

measurement of the hormones produced by it , and the most specific
hormone is hCQG.
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hCG has two subunits , alpha and beta . The alpha subunit is similar in several

other hormones too. But the beta subunit is specific for hCG. So for measuring
hCG we had better measure this part.
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During a normal pregnancy estrogen and progesterone are produced too. The

sources of these hormones are placenta and ovary. The rate of secretion will
differ during pregnancy and is shown below.
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The situations which make a physician to order for a
hCG measurement are listed below.
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The methods that hCG is measured are as this :
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The simplest and most nonchalant way to measure the hCG of the
urine is using home test kits which are cheap and easily available.
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In home kit tapes there are three kinds of antibodies as shown below . One is

against 6- hCG where the urine is placed.The second is for alpha subunit of
hCG and the third against the heavy chian of the first one.
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If the urine has no hCG the Ab of the 6- hCG will move to the end of the tape lonely
as the picture below and a single will be appear which means that the test is
negative.

N




If some hCG exist in the urine tow line will be appeared and the test result is
positive.
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The home kit tests are not safe from hook effect I, which produce a false

negative result . When the concentration of hormone is very high the hook
effect will happen as the mechanism shown below .




The hCG concentration increases in a velocity that produces hook effect in
early stages of the pregnancy. .
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How many days after a miscarriage would it take for
a urine pregnancy test to show a negative resuit?

e Urine hCG decreases at about the same rate as serum
hCG, which can take anywhere from 9 to 35 days, with
a median of 19 days.

» However, the timeframe for when an hCG result will be
negative is dependent on what the hCG level was at
the time of the miscarriage. Frequently, miscarriages
are monitored with blood hCG testing. If
the levels of hCG do not fall to undetectable levels,
some hCG-producing tissue may remain and have to
be removed.
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The home Kit tests of pregnancy are not reliable at all .

Because 60% of women use them incorrectly and the
others use them with a low sensitivity and specificity.
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The sources of error in home kit fests are
listed as below :
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In the hemagglutinatin and latex agglunination inhibition tests hCG inhibits the
reaction between Ab and Ag coated particles as seen below.
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Hemagglutination assay and latex
agglutination assay are compared as below.
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If conception has occurred in the 8th day after ovulation the ELIZA

will show results more than 10. The home kit tests begin to be

positive in the 10 day. The latex agglutination immunoassay is
positive 21 days later!.




The positive and negative features of
the agglutination inhibifion assays .
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There are 3 kinds of methods for immunometftric assays that

each one has a solid phase and a sandwich complex is
formed. This complex is the base of measyrement




Hook effect BHCG




As any other laboratory method the enzyme immunometric assay has
some advantages and some disadvantages which are shown here.




177 rare cases heterophilic antibodies produce false positive
results as seen below.
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* High FSH & LH

* High level Heterophil Ab in serum maternal

* High level RF in serum maternal

® Doping with external HCG ( stimulate steroid hormone)

® Random analytical error ( repeat HCG with other kit or method )

* Hyper level HCG with trophoblastic neoplasm or choriocarcinoma

(fallow with CT & chemotherapy)
* Hyphophys HCG
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False Negatives

Too early in pregnancy
Dilute/old urine
Ectopic

Incomplete Ab.

False Positives

Urine: hematuria/ proteinuria
Serum:

T.0.A.

Thyrotoxicosis

Molar pregnancy
Drugs (M], ASA, Phenothiazines,

anticonvulsants,
antidepressants, methadone
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® Tests performed too early in the , before there is a significant
hCG level, may give results, while blood or in the
urine may cause results. Urine hCG tests may give a false-

negative result in very dilute urine. Women should not drink large

amounts of fluid before collecting a urine sample for a pregnancy test.

* Certain drugs such as and promethazine (an
) may also cause false-negative urine results.
Other drugs such as anti-convulsants, anti-parkinson drugs,
hypnotics, and tranquilizers may cause false-positive results.

¢ There are reports of false—positive serum hCG results due to several
different compounds (not drugs) that may interfere with the test. These
include certain types of that may be present in some

individuals and fragments of the hCG molecule. Generally, if results are

\‘l

uestionable, they may be confirmed by testing with a different method L
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heterophilic antibodies

Some individuals have circulating factors in their serum that
interact with the hCG antibody. The most common are
heterophilic antibodies. These are human antibodies
directed against animal-derived antigens used in
Immunoassays.

Individuals who have worked as animal laboratory
technicians or in veterinary facilities or who were reared on
farms are more likely to develop heterophilic antibodies.
Immunoassays of all kinds use animal antibodies. People with
heterophilic antibodies might have unusual results in a
number of different kinds of assays.

However, because the animal antibodies are used in different
amounts and with other reagents in each assay system, a
person with heterophilic antibodies will not always have an
unusual or unexpected result. Results can differ depending on

\_the particular assay used J
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e A urine test (either quantitative or qualitative) for hCG can
be performed. Because heterophilic antibodies are not
present in urine, if the urine test result is negative and the

serum immunoassay is confirmed if the serum value is
>=50 mIU/mL (3).

e The assay can be rerun with serial dilutions of the serum.

the immunoassay and not hCG, their interaction with the
hCG curve will not be linear. Lack of linearity confirms
assay interference.

» Some laboratories can preabsorb serum to remove
heterophilic antibodies before performing the assay. If the
result becomes negative after removal of the heterophilic
antibody, interference can be confirmed

-

rule out the presence of heterophilic antibodies

serum test result is persistently positive, interference in the

Because heterophilic antibodies are directed to reagents in

N
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microheterogeneity of hCG, A

The size of the hCG molecule circulating in the blood of
individuals may vary as a result of differences in the protein
and carbohydrate structure of hCG. This type of variation is
called microheterogeneity of hCG,

and it sometimes can account for differences in
measurements reported by different assays. Additionally,
some individuals may produce aberrant forms of hCG that
are not biologically active—or are other hormones entirely—
—that will cross-react with the hCG assays. Still others may
partly break down circulating hCG into nonbiologically
active forms that react differently with the various assay
systems In these circumstances, substances other than
native, biologically active hCG may be recognized by the
assay system. Repeating the hCG measurement in a
different assay system can best detect this problem.

o J




4 Linearity curve BHCG A

* Wide variations between repeat runs of the same
assay could result from serum factors interfering
with the assay. Serial dilution of the specimen will
be helpful in documenting nonlinearity and
confirming the presence of interference.

e Finally, inherent assay factors can result in false-positive
hCG results. Repeat testing using a different assay system
may confirm that the result was falsely positive if the result
IS now negative.

e Patients with evidence of hCG assay interference should be
notified that they are at risk for recurrent false-positive hCG
assay results These patients should be instructed to inform
all future health care practitioners of this problem, and the
information should be included in the patient's medical
record

o J
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false-positive serum hCG results

e Although false-positive serum hCG results are
rare, if unrecognized, they may lead to
unwarranted clinical interventions for conditions
such as persistent trophoblastic disease.

 The physician must judge whether the risks of
waiting for confirmation of results outweigh the
risks of failing to take immediate action.




There could be various reasons for a
false positive rapid test.

 Chemical Pregnancy
A chemical pregnancy is basically an early miscarriage.
Research has shown that half of all first pregnancies end in
miscarriage. Due to the high sensitivity of home pregnancy
tests, many women catch early pregnancies but end up
going on to have their periods due to a chemical
pregnancy.

 Missed Reaction Time
For accuracy in home pregnancy tests it is essential that
you read the test results in the stipulated reaction time. If
you let the test sit for too long (after the instructions on the

box tell you), the test is invalid. This may cause it to show
\_false positive results. -




There could be various reasons for a
false positive rapid test.

Chemical Interference

Drugs that have the pregnancy hormone Human Chorionic Gonadotropin (hCG) in them can
cause incorrect results in home pregnancy tests. The Human Chorionic Gonadotropin (hCG)
in them may be responsible for the false positive pregnancy test. If you have had an HCG shot
due to infertilty treatments, you need to be sure the shot is out of your system before you

attempt to use early pregnancy tests.

Evaporation Lines
While technically not a true pregnancy, some pregnancy tests leave a faint evaporation line as
the urine crosses the test. This faint very light grey evaporation line in the test area is often

interpretted as a positive result.

have a very good reputation of NOT leaving evaporation lines

and are much less expensive than brands you can buy in your local supermarket or drug store.

If you are not sure about your home pregnancy results it is recommended that you try again
after a couple of days. If doubts regarding the results still persist, you must see a doctor for a
pregnancy blood test. A blood test administered by your doctor is more sensitive than the early

home tests and can be taken between seven and twelve days after you conceive

o J
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In @ normal pregnancy the curve of hCG changes is as below. Information about

this curve is very important .In early stages hCG will increase as twice every 48 to
72 hours. In other condition the pregnancy is abnormal.

N




Any aberration of hCG curve from its normal pattern shows some special
conditions . For example the titers higher than normal ( the red line below)

show a trophoblastic disease. And it decreas in the titer ( as the orange line
below) is an abortion or ectopic pregnancy.

N




Different diseases can be diagnosed with conjugated measurement
of hCG and unconjugated estriol and alpha fetoprotein.
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hCG Level in Early Pregnancy

e Many women wonder what the hCG
level in early pregnancy is.

 |In most normal pregnancies with
hCG levels below 1,200 miU/ml, the
hCG usually doubles every 48-72
hours and increases by at least 60%
every two days.
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hCG Level in Early Pregnancy

e The HCG pregnancy hormone level has a wide range of
normal levels in early pregnancy.

e the "pregnancy hormone" which is being produced by the
placenta as soon as implantation happens about one week
after fertilization and ovulation. hCG then continues to rise

until about 10-12 weeks at which point it will stabilize or
drop.

Many women wonder whether they have a normal hCG
level or not.

e An hCG level below 5 mlU/ml is considered "not pregnant™
e An hCG level above 25 mIU/ml is considered "pregnant”.

e An hCG level between 5-25 miU/ml requires a follow-up test
to confirm what it could be.

- /
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The titers of hCG which are less than 10mIU/ml means a negative result of

pregnancy and more than 25mIU/ml means positive. From 10 to 25 is
doubtful and should be rechecked 3 days latter.

N




Serum HCG levels

From conception |From Lmp IU/L

7days 3weeks 0to5

14days 28days 30to426

21days 35days 180 to 7,340
28days 42days 1080 t056,500
35-42days 49-56days(7-8 week) 7,650 to 229,000
43-64days 57-78days(8-10 week) |25,700 to 288,200
57-78days 79-100days 13,300 to 253,000
17-24weeks 27 trimester 4060 to 65,400
After several days Non-pregnant levels
postpartum

-
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hCG Levels

Weeks Avg hCG Range hCG
D LMP Event
s from from LMP vens mIU/ml mIU/ml
26 3w+5d 25 0-50
27 3w+6d 50 25-100
Missed
28 4w+0d o 75 50-100
perlo
29 4wt1d 150 100-200
30 4w+2d 300 200-400
31 4w+3d 700 400-1,000
32 4wtad 1,710 1,050-2,800
33 4w+5d 2,320 1,440-3,760
34 4w6d 3,100 1,940-4,980
35 Sw+0d 4,090 2,580-6,530
36 51/7 5,340 3,400-8,450
37 52/7 6,880 4,420-10,810
Ik
38 53/7 yOTE S 8,770 5,680-13,660
appears
Ik
39 54/7 yOTE S 11,040 7,220-17,050
appears
4 N\ yOIk Sac oO_NNCN N1 N Aﬁ/
Z.Uo3VU-21.VUT

4
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41 56/7 yolk sac 15,300 10,140-23,340
appears ’ ’ ’
h
42 6 cartbeat 16,870 11,230-25,640
appears
heartb
43 61/7 cartbeat 20,480 13,750-30,880
appears
h
44 62/7 cartbeat 24,560 16,650-36,750
appears
b
45 63/7 CmbrYo 29.110 19,910-43,220
appears
b
46 64/7 cmbrye 34,100 25.530-50,210
appears
b
47 65/7 Cmbryo 39,460 27.470-57,640
appears
b
48 66/7 CHbLye 45,120 31,700-65,380
appears
49 7 50,970 36,130-73,280
50 71/7 56,900 40,700-81,150
51 72/7 62,760 45,300-88,790
52 73/7 68,390 49.810-95,990
53 74/7 73,640 54,120-102,540
54 75/7 78,350 58,200-108,230
55 76/7 82,370 61,640-112,870
56 8 85 560 64 600-116 310

J




A single measurement of hCG cannot be used to

determine the gestational age or even to estimate a due
date.

reference ranges previously quoted:

1 week since conception: 5-50 mlU/ML hCG

2 weeks since conception: 20-500 miU/ML hCG

3 weeks since conception: 500-5,000 miU/ML hCG

4 weeks since conception: 3,000-19,000 miU/ML hCG

8 weeks since conception: 14,000-169,000 miU/ML hCG
12 weeks since conception: 16,000-160,000 miU/ML hCG

o J




Rate of HCG rise

Below 1200 IU/L Doubles every 48-72hrs
From 1200 to 6000IU/L Doubles every 72-96 hrs
Above 6000IU/L Doubles every 4 days

\




At hCG levels in early pregnancy below 1,200
miU/ml the hCG usually doubles every 48-72
hours and it should normally increase by at

least 60% every two days.
Between 1,200 and 6,000 mlU/ml serum hCG

levels in early pregnancy, the hCG usually takes

72-96 hours to double
Above 6,000 mlU/ml, the hCG often takes over

four or more days to double.

After 9-10 weeks of the pregnancy hCG
levels normally decrease

\ /




Ectopic pregnancy,

 DEFINITION

e |[n this complication, fertilized ovum is
implantedand developed on other tissues
of reproductive system than the uterine
wall.

e |n ectopic pregnancy, the fetus develops
in the tissues of fallopian tube, cervix,
ovaries, and abdomen.

» Theectopic pregnancies are mostly, about
98%,implanted in fallopian tube and are

5 known as tubal pregnancies




What is an ectopic preghancy?

e An occurs when the
fertilized egg ( ) implants somewhere
other than in the uterus.

 This is a serious condition needing
immediate treatment.

» Women with ectopic pregnancies often have
abdominal pain and uterine bleeding.
Usually, abnormally low levels of hCG are
produced in ectopic pregnancies with

\slower-than-normal rates of increase. )




During a pregnancy with vaginal bleeding we should measure the hCQG titer. If it
decreased progesterone is measured as the second step.

Progesterone less than five means abortion and less than 22 is an
ectopic pregnancy.




.
DIAGNOSIS Ectopic pregnancy,

e Ultrasound

*HCG

*Progesterone level




Testing EP

Beta > 6000 miU/ml + empty uterus on transabdominal
ultrasound

OR

Beta > 1200 miU/ml + empty uterus on trans vaginal
ultrasound =

Ectopic Pregnancy = Laparoscopy
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Beta <6000 + empty uterus on transabdominal
ultrasound

OR

Beta < 1200 + empty uterus on transvaginal
ultrasound = serial outpatient beta measurements
to ensure normal rise.

This only applies to stable patients and should be
done in consult with ob/gyn




PROGESTERONE

» Greater than 25ng/ml is predictive of a
viable IUP

e Less than 5ng/ml is 100% sensitive of a
nonviable gestation.

e Does not distinguish IUP from ectopic

eevels of 5-25 no benefit
» Advantage is only one level needed




HCG

* Doubling time is 1.5 days initially
but increases to 3.5 days at 7
weeks.

* Peaks at 8-10 weeks 100,000

e Levels double in 2/3 of normal
pregnancies In 2 days

e A failure to rise 66% by 48hrs is
abnormal (15% of normal IUP’s will
_ do)




HCG

* A gestational sac can be seen
on vaginal US at 1500

* A gestational sac can be seen
on abdominal US at 6500

eNeed serial tests




DIAGNOSIS

o Limitations of serial HCG levels- can not
discriminate between abnormal |UP or
ectopic

 Definitive diagnosis is established by
gestational sac plus yolk sac or fetal
heart motion




ESTABLISHING DIAGNOSIS

e Combination of US and HCG
*HCG levels may rise, plateau, or fall

*Level of 1500 plus TV US should
show IUP

o Lower levels will need serial HCG,
possible place for progesterone
level

o J




What is gestational trophoblastic disease?

* Gestational trophoblastic disease (GTD) refers to a
group of diseases that can affect a woman's uterus,
from tumors to choriocarcinoma.
Molar pregnancy is one type of GTD.

e The tumors start in the layer of cells called the
trophoblast that becomes the placenta in a normal
pregnancy.

 Blood hCG level testing can help to diagnose and

monitor GTD. With appropriate treatment, the cure rate
for GTD is very high. For more information, see the




Different kinds of trophobl/astic diseases.




The prevalence of choriocarcinoma
and predisposing factors for it




Diagnosis of Hydatidiform Mole

e directly correlated with the serum
levels of beta-hCG

e The clinical diagnosis is made by:

ean elevated serum beta-hCG

e absence of fetal heart tones

e snowstorm pattern on ultrasound in the
absence of a fetus
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Clinical diagnosis of hydatidiform mole depends on
the following symptoms and signs :




The second step for treatment of hydatidiform mole is
chemotherapy. hCG titer is very important for this decision.
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50% of the choriocarcinomas are secondary to normal or

abnormal pregnancies. So after ending any pregnancy we
should control the titer of hCG fo reach to zero.
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In every woman with a metastasis we should measure hCG titer.

« A choriocarcinoma may show itself 10
to 20 years after a pregnancy !.

e - After metastasizing to other organs,
sometimes the primary choriocarcinoma
disapears by itself !.

e So In every woman with a
metastasis we should measure hCG
titer.




Serum HCG levels
after non trophoblastic Abortions

*Should fall to undetectable
level by 3 weeks.

>Below SmIUm/I - negative,
»>Above 25mlU/ml -positive.




HCG Levels
after trophoblastic abortions

e Greater than 500mIU/ml frequently
by 3 weeks and usually by 6
weeks.

e HCG titer should fall to a non-
detectable level by 15 weeks.




HCG levels -Management

* Indications of chemotherapy

»Serum hCG> 20, 000 IU/L at >4 weeks.

» Rising hCG. i.e. 2 consecutive rising serum
samples.

»hCG plateau. i.e. 3 consecutive serum
samples not rising or falling significantly.

»hCG still abnormal at 6 months post
evacuation.




Conclusion

e Partial Mole is a common, but under-
diagnhosed gestational trophoblastic disease.

e combine use of serum HCG and
ultrasonography in early pregnancy leads to
suspicion of partial mole, and histology can
confirm the diagnosis.

e Early diagnosis, and use of prophylactic
chemotherapy if indicated can prevent the
development of chorio-carcinoma

o J




Diagnostic Implications of Serum HCG levels

Single HCG value —Not very informative

rate of increase in HCG levels varies as a pregnancy
progresses .

Normal HCG values vary up to Y: times between
different pregnancies,

An HCG that does not double every two to three days
does not necessarily indicate a problem with the
pregnancy.

Some normal pregnancies will have quite low levels of
HCG, and result in perfect babies.




-

Correlation between HCG level, and sonography findings

eSerum HCG levels 1800 IU/L-
Gestational sac should be visible by
USG

e Serum HCG levels 50001U/L-Cardiac
pulsation should be visible.

e More than 5000 IU/L rules out Ectopic
pregnancy.

o
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* 3- Couninghaw FG, et al. Williams Obstetrics. McGraw Hill 2005;pp:318-30
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® 5- Smith-Bindman, et al. JAMA 2001;288(8): 1044-55.
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* 7- MarteauTM, et al. Prenat. Diag. 2000;20: 714-18.

® 8- NCCLS guideline for Down’s Syndrome Screening Tests,2004.
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Essential Elements of Screening

* It is NOT diagnostic!

 Screen positive rates and PPV depend on a
priori population risk and the desired
detection rate (sensitivity)

e An acceptable diagnostic test or
procedure must be available for screen-
positives

e Should be cost effective and low risk

e A treatment must be available for true
positives




Diagnostic versus Screening

(-)

/

No overlap: Overlap:

Positive test is abnormal Positive test could be
normal or abnormal
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® QGeneral Testing

Prenatal Testing

o BloodTest

e Paternity Tcsting

® Urine Test
e Ultrasound

e Rh Factor Tcsting

® First'Trimester

®  Chorionic Villus Sampling (CVS)

® FirstTrimester Screen

® Second Trimester

® Amniocentesis

® Cordocentesis : Percutaneous Umbilical Blood Sampling (PUBS)

e Maternal Serum Alpha—Fctoprotcin Screening (MSAFP)

® (Quad Screen

° Triplc Screen Test : Multiplc Marker Screen

® Third Trimester

° Bioph\'sical Profile (BPP)
o Fetal Non-Stress Test (NST)

.\SIUCOSC Challcngc Screening & Glucose Tolerance Test (NST)
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amniocentesis procedure
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Chorionic villus sampling procedure
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Aneuploidies

Frequency
Frequency Syndrome Karyotype
Y=Ao Down’s Trisomy 21
ACER Edward’s Trisomy 18
IECEER Patau Trisomy 13
IAEEE Klinefelter 47, XXY
V:Va Turner 46, X
13Y e Total Aneuploidies

\:\G~~

Structural Abnormalities

?:\~~~

Total Abnormalities
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Neural Tube Defect s ( NTDs)
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SLOS (Smith lemi Opitz Syndrome)
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Frist trimester Frist and second trimester combind Second Trimester

Screening Frist trimester Frist intrgrated Intergrated

. Sequential screen Triple screen Quarsruple screen Panta screen
Protocol Combind screen screen screen g P Q P

Downs syndrome

0 0 0 0 0 0 0 0
detaction Rote AQ% AQ% AY% (AV%)aY% *Y% VV% AY%
False positive 0 0 0 0 0 0 0
(FPR, Rate 0% 0% 0% 0% 0% 0% 0%
. . . in 9 ) . . .
OAPR in 23 ) in 22\ in 21\ in16) in 50 ) in 33 in25)
Trisomr 18 .0 .0 ) ,0 .0 .0 .0
Detaction Rate AN+% Q.-% Q.-% qQ.-% V+% N+% qQ.-%
QDU - N% N% A% A% N% AN+%

Detection Rate

NT+PAPP-  NT+PAPP-

PAPP-A App+hcG+UE
NT-+PAPP- A+hcG A+hcG AFP+hcG (APP+hcG+UE "*F /.~
SEIRGE avesneG  AOPPAHCE L AFPihcG  +AFP+hcG  +UE | inhibina+  HIMNIDINA+
V=~ inhidinA+,UE inhidinA+,UE
i Wod ) Wod) « Wod) ) Wod)\ ) wod Y0 wod 10 wod 10
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Mom serum markers

AFP mom
ONTD High
Anecephaly High

Down’s syndrome LOW

Tomers syndrome without Low
Hydrops fetalis Low
with hydrops fetalis

Fetal Demise High / Low

HCG mom
Normal

Normal

High

Low
High

High / Low

mom UE

Normal

Low

Low

Low
Low

Low

Inhibin mom

Normal

Normal

High

Low / Normal
High

High / Low

ITA mom

Normal

Normal

High

Unknown

Unknown
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NT (Nuchal Translucency) & Double marker
Combined FTS(First Trimester Screening)
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Free BHCG & PAPP-A

PAPP-A = Pregnancy Associated Plasma Protein A
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First Trimester Screening

= FreeBeta / PAPP-A / NT/ NB Screening
= 11-14 wk Fetal Ultrasound Exam
= CVS (Early Amniocentesis N/ A)

Second Trimester Screening
= AFP & /or Ultrasound

= NT =2 3.0mm in 1% then Fetal Anatomy
and Heart Ultrasound in 2nd
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A National Standard Must Be Maintained

Everyone who does ultrasound
should NOT do NT unless they
have gone through the training for
numerous reasons but mostly for
consistency.

Most labs for bloods (PAPP A and
hCG will not accept specimen

without certification number)
N /













Nuchal Translucency (NT)
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Problems with Second Trimester

Screening

 False positives
 Patient anxiety

Lessened by better pre-test counseling
e Unnecessary amniocentesis

Procedural loss 0.5%
 Late diagnosis

Psychologically and technically more
difficult to terminate

 Suboptimal sensitivity

-
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Advantages to 15t Trimester Screening

e Earlier diagnosis

* Pregnancy less obvious, more private
May be less bonding

* Preghancy termination easier and safer
e Surveys: Many patients prefer it

e CAVEAT: Need test to have high sensitivity and
low false positives
e Account for spontaneous (and procedural)
losses
Preferentially identify high risk for loss?
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Biochemical Markers

* Pregnancy associated plasma protein A (PAPP-A)
* Protease for IGF binding protein
®* Decreased with trisomies
* Human chorionic gonadotropin (BhCH)
® Increased with 21 and 18, decreased with 13
® Free versus Total?
* PAPP-A and BhCG for Trisomy 21

*60% sensitive, 5% false positive rate
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* High FSH & LH

* High level Heterophil Ab in serum maternal

* High level RF in serum maternal

® Doping with external HCG ( stimulate steroid hormone)

® Random analytical error ( repeat HCG with other kit or method )

* Hyper level HCG with trophoblastic neoplasm or choriocarcinoma

(fallow with CT & chemotherapy)
* Hyphophys HCG
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PAPP.A ( Preghancy-associated plasma protein-A)
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Integrated Prenatal Screen (IPS)
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Serum integrated prenatal screen (s IPS ) =
{PAPP-A} + {quad screen} without NT & free BHCG in first trimester
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Integrated Prenatal Screen (IPS)
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Sequential Screening
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quad Screen Test
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(ITA) Invasive Trophoblast Antigen
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triple Screen Test

* Also Known as Triple Test, Multiple Marker Screening and
AFP Plus

® The triple screen test is a maternal blood screening test that looks

for three specitic substances: AFP, hCG, and Estriol.
® AFP: alpha-fetoprotein is a protein that is produced by the fetus.

e hCG: human chorionic gonadotropin is a hormone produced within

the placenta
e Estriol: estriol is an estrogen produced by both the fetus and the

placenta

¢ |tis a non-1lnvasive procedure done through a blood test
with little to no known risk to the mother or developing

baby.
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triple Screen Test

e What is a screening test?

e |t is very important to remember what a screening test is
before getting one performed. This will help alleviate
some of the anxiety that can accompany test results.

Screening tests do not look only at results from the blood

test. They compare a number of different factors
(including age, ethnicity, results from blood tests, etc...)

and then estimate what a person’s chances are of having

an abnormality.
e These tests DO NOT diagnose a problem;
they only signal that further testing should
. be done.
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triple Screen Test

e How is the triple screen test performed?

e The triple screen test involves drawing blood from
the mother which takes about 5 to 10 minutes. The
blood sample is then sent to the laboratory for
testing. The results usually take a few days to
receive.

e What are the risks and side effects to the mother
or baby?

e Except for the discomfort of drawing blood, there are
no known risks or side effects associated with the
triple screen test.




4 When is the triple screen test )
performed?

 The triple screen test is performed between the 15th

and 20th week of pregnancy although results
obtained in the 16th -18th week are said to be the most
accurate.

e All pregnant women should be offered the triple screen,
but it is recommended for women who:

e Have a family history of birth defects
e Are 35 years or older

e Used possible harmful medications or drugs during
pregnancy

e Have diabetes and use insulin
e Had a viral infection during pregnancy
\- Have been exposed to high levels of radiation Y.




What does the triple screen test look for?

The triple screen is measuring high and low levels of AFP and abnormal
levels of hCG and estriol. The results are combined with the mother's
age, weight, ethnicity and gestation of pregnancy in order to assess
probabilities of potential genetic disorders.

High levels of AFP may suggest that the developing baby has a neural
tube defect such as spina bifida or anencephaly. However, the most
common reason for elevated AFP levels is inaccurate dating of the
pregnancy.

Low levels of AFP and abnormal levels of hCG and estriol may
indicate that the developing baby has Trisomy 21( Down syndrome),
Trisomy 18 (Edwards Syndrome) or another type of chromosome
abnormality.

Although the primary reason for conducting the test is to screen for
genetic disorders, the results of the triple screen can also be used to
identify:

A multiples pregnancy
Pregnancies that are more or less advanced than thought
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7 What do the triple test results mean?

e It is important to remember that the triple test is a

screening test and not a diagnostic test. This test
only notes that a mother is at a possible risk of carrying
a baby with a genetic disorder.

e The triple screen test is known to have a high percentage
of false positive results.

e A more conservative approach involves performing a
second triple screen followed by a high definition
ultrasound. If the testing still maintains abnormal results, a
more invasive procedure like amniocentesis may be
performed.

e |Invasive testing procedures should be discussed thoroughly
with your healthcare provider and between you and your
partner. Additional counseling and discussions with a counselor,
\_social worker or minister may prove helpful. -




What are the reasons for further testing?

The reasons to pursue further testing or not vary from person to person and
couple to couple. Performing further testing allows you to confirm a diagnosis
and then provides you with certain opportunities:

* Pursue potential interventions that may exist (i.e. fetal surgery for spina bifida)
* Begin planning for a child with special needs

» Start addressing anticipated lifestyle changes

* lIdentify support groups and resources

 Make a decision about carrying the child to term

 Some individuals or couples may elect not to pursue testing or additional testing for
various reasons:

 They are comfortable with the results no matter what the outcome is

 Because of personal, moral, or religious reasons, making a decision about carrying the
child to term is not an option

e Some parents choose not to allow any testing that poses any risk of harming
the developing baby
» [tis important to discuss the risks and benefits of testing thoroughly with your healthcare

provider. Your healthcare provider will help you evaluate if the benefits from the results
could outweigh any risks from the procedure.
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quad Screen Test
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quad Screen Test
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