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INVERTING THE PYRAMID OF ANTENATAL CARE

Introduction 00:00:17

HM )
hwigao“eenfurg,hosp&aﬁsedm@o&alwemmmwnhm

In 1930 U ministry of health passed a. memorandum on antenadal clinics : Their
conduct and seope. London, His majesty's stationery oftice, 1920.

S EEEEESE—
AN IA &

ANC visit (202,

ANC visits ore more Srequent in the second and third trimester because *
* most moternal complications and Setal anomalies are evident at this stage
(eceptoble reason),
* musk complications cannok be predicted and anomalies cannot be detected
early’t This is challengeakle due to the recent revolution i ANC ireatment.
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First trimester scan 00:04:16

Integroted evaluation of pregnancy in frst trimester indluding combined
evaluation detects most of the major anomalies and defines patient specite
Combined evaluadion includes

I makernal demdaraphy : Age, race, body mass index @mD.

& iophysical tests.

3. Biochemical tests,

First Arimester scon :

Synonymous +o NT (Nuchal Translucency) sean, done ok Hi-14 weeks.

Other uses of first trimester scan s

" Doting the pregnancy.

* Aneuploidy sereening,

* Sereening of fetal structural anomalies.

Assessment of chorionicity,

* Screening maternal complications like preeclamgsia. and still birth.

* Sereening fetal complications like 1ER (intrauterine growth restrictiory.

aeshﬁmdageasmmz 00:08:04

The indication Sor first trimester scan is gestationol age assessment.
@est tool is erouwn rump length (CRL) and not LMP (Last Menstrual Period).
At 1012 weeks.

\suognrag.ddelm#orﬁming?or%rsﬂrmesterscom
* No reason to offer routine ultrasound simply to confirm an ongoing eariy
pregpancy in the albsence oF ony clinical concerns, pathological symptoms or
* i is advisable 40 o%Ser the frst ultrasound scan when gestakional age is
’émshkhobebeh»eemamdl%bwee&saestaﬁm,asﬂﬁsprwm@nop’
portunity o confrm ;
L Viability,
i, establich gestational age accurately
iii. Determine he number of viable fetuses,
feCuroke dating is eritical as it influences every decision in pregnancy,
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WM sereemra L2 00:10:59

First trimester : | | -
. con mml : & lm * integroted test.
® NT based screening, . Triple - :.°"'b )
° . test, ® &msomsro.m o Conti mets.m
L J 'ﬂ'T
Frst trimester aneuploidy screening :
1, Double test : Maternal demography + serum markers (B HC& and PAPP-A).
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bouble test

& NT based screening : Moternal demography + NT scan.
s.wnbhed{esﬂodd&iomlmm:mmwmsmphg + NT scan + bio

chemical markers + biophysical markers (asal bone, ductus venosus, tricuspid

* Serum biochemical markers : B HCE, PAPP-A, PLGF, AFP

Second trimester tests :
Triple-m\*MFP+ummygnd;ed&etml(ﬁa)*m
W&@%=W+mj@eﬂeﬁﬂ(ﬁ&)*%ﬁ+hﬁbﬂ

mFﬁkmwmmmwmrm
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NT

L Triple test. ©0
 Quadraple test. Gs.
uadrople £0
3 Combined WO Triple Tent w
Sequential screening, 90 - Detection rate o¢ various tests.
L Integroted. 93,
Anomaly detection 00:14:22
Detection rate of anomalies :
Hernad; § Torocsis. K | 2991, | AL, 3s(ssW. '!
| oonomides { Grathuhaite. | la-Bweeksbdays | ksd | rGow. wos).
Ottawo et ol . 40%. 88(a.s®. SAl.
Canvalho et al. fi-14 weeks. asss, | 130(4LW). a%aa®).
Toipaleetal | 13-4 weeks. 4SS, 33(07%. o8,
meta. onalysis (Rossi et ol 3013) *
* 19 studies.
* 18003 fetus.

* Overall detection rate : SI %,
. u*miransvagimlseaﬁwasaddewuﬁ.

Anomalm in &rst trm{er
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_ Isuogorg quidelines :

' * 1} we scan the mandatory anatomical structures (Head, stomach, bladder,
cord insertion and extremities), we can diagnose the “alwoys detectable?
anomalies in e scan.

* On scanning the extended anatomicol structures like Yacial profie, pre max-

ary triangle, kidneys and spine, ‘potentially detectable” anomalies con be

Rnnda{-ofg onafomical structures. extended anatomical structures.

. Rmnu!iesm"trimestercmbede{ecfedbgcomparinswﬂhnmm

Prediction of maternal fetal coxpplications 00:21:24

ASPRE {rial :
Prospective multicentric triof ;
N=3,94D; conducted. in 3 ports,



PART 1
APSRE drial : Performonce of sereening for preterm pre-eclampsio.
Perform combined pre ecampsio. sereening for all pregnont women ok 1 - 12+

weeks * Pregnant women with high risk for pre eclampsia. are picked up for port
3 ofter sereening,

Combined pre eclampsia. sereening include : i :g
I maternal demography, ‘ t o
a. Giophysical markers : Mean arterial pressure, & -
uterine artery pulsatility index (PD. ) (. l
3. Biochemical marker : PLGF (Plagental growth e <=
Sactor). Hebrieid
Detection rote in PART L.

NICE guidelines : Detection roke is 39%
ACO&gﬂde\h%Wetecﬁonm&eis%
MMwmirngdemwbmw:mro&eism

PART 3¢

Hishr‘staher*s%mpw%lscreenk)gispicKedupmchdedmarmdan

3rwp$—>0negrwpisgwenaspi'h|50m3mdﬂ\eothersmupissmphce—

bo.

Asprin

. + 150mgy/doy —> Aspirin resistance is 30% ok 8 My, % ok IS0,

* Start : 13 weeks — Placentation unaffected beyond lb weeks.

° stop=3bweeKs—->Pdtentialhemrrhogehheneomte.

. Tmzeedwne—»w»erpreecbmpsn,%wsmwthm\rumm
birth, introuterine death.

Prevention roses of preeclampsio. with aspirin :
* % in pregnont females 2 87 weeks.

* 3% in less than 437 weeks.

* B8a% in 434 weeks,

* 1 in <323 weeks.

Multifetal pregnancy 00:27:56

evidence bosed facts :
* Best time to determine chorionicityj by USE : First trimester of pregnancy
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o W@*%mmﬂﬁ&&w%ﬁc%dw—wm
* 'Sers‘vﬁ\ﬂgmdspecﬁ‘w%rde{emn-
i-gmonodwoﬁonicﬁg:muandwm,

respectively,
* Frst trimester seon is the besttime to  §
label pregnancies when the membrane Lambdo.slgn
nsertion close to the cervix is seen.

* SacAis the sde overlying ﬂweeer\ﬁxandsqceis’chesacseenwng?mn

the cervic,

Inverted pyramid of antenatal care 00:30:56

Pntientspecmcrisk:
ntﬁweendo#wweehsbasedon'cheinvesﬁso&iomdone in the frst 4rimester :
Po&ienteo.nbe{rhsedir*o IowandhiahriSK.

mvertedpgrmnido?—mtemtalcarm f“H;! M—] oW riek,
* increased frequency of ANC Visit in :

%rst{ﬁmesterleads’corigﬁcategoﬁ- l

sadion in patients. | Speciolist care ——
* In later trimesters of pregnancy, | 1a-34 weeks. !._ao_—-:i

podient is given specialised care and ,' [

has fewer visits in the second and I

third Arimester. L%J

N mnprmmnpregmmgare { ;hﬁm i

ovoided b5 assessing the risk in ear- o

ly period of pregnancy, Inverted pyromid,
Limitations :
it depends on :

* &00d quolity first trimester us& /i)

scon centre, (1w

* Quality of the lob $or which bi- ) o

"y ' T T TN

ochemical samples are set. g ) i ) )
Thiscc.nbeovercomebg: '

* Traieing properly, - 1920,

* Tie up with the speual\sedperson/wn’tre



PRENATAL SCREENING &
DIAGNOSIS OF ANEUPLOIDY

Introduction :
M\akalsum\sisdme{orrningr/m

(! Ommsg\dmne.

3. dwards syndrome.

3. fokau syndrorce.

4. Other aneuploidies.

S Preeclampsia risk of preterm birth, fetol demise.

Historie contributions :

Sir &regor Johann Mendel :

* Discovered laws of inheritance.

* For monogenic disorders.

* Not a/w aneuploidies.

Sir John Hilton ediwards :

* Deseribed Trisomy 18 (Edwards syndrome).
¢ Obvious abnormalities on US&.

Sir Langdon Down :

* Deseribed Trisomy al (Down syndrome).
. MOObV’DuSGO!'BQbﬂOﬂ“&M"@SOﬂuSﬁ.

Sir Langdon down.

Down syndrome : Screening 00:11:55

Features :

intellectuol d‘;sab‘iikg ? 9s%.
CHD 30 %0 40%.

T odresios 30%.
Hupotonia,

Learning disabilities.
Alzheimer’s disease.
Leuremia. S o a0x risK),

[ 4 L [ ] L 2 ® [ J [ ]




Note :

* 5oH of fetuses are viable.

* LO% can be structuraliy normol,

* ultrasound alone cannot pick up all Down Syndrome with aecuracy,
Incidence of Down 1 : 60O

Life expectancy for people with down syndrome has increased drarmadically
maswhmwwgmtodag

[

Strodegies of prevention :
Prinm'B prevention :
* PAvod lote pregnancies.
* Pre implantation diasnosis.
Secondary prevention (informed choice) :
® Sereening : CvS/amnio it sereen positive.
* Option of termination ¥ found afSected,

Risk of down syndrome with age :
* more prevalent among mothers of older age.
* &xponential rise in prevalence beyond 35 yrs of age.
* Advanced motemal age : Strongest epidemiological link.
* 0l to 41 per 1,000 between age IS and 45.
aeno'que surprise
D 954 are trisomy &l d/t gametocyte actidents : Not able to predict; hence
universal testing irrespective of oge.
i) 1% mosaic douwn syndrome.
iiD) 4 40 S% translocation down syndrome.

Note :

AImS pediadyics eohort —» 844 cases

bT% ocCusred in wormen <35 years,

/4 early completion of amiy in our indian cutture before 35 years.
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ideal seenario testing :
Definitive diagnosis 1o all pregnant woman given by karyotuping,

i Invasive technique since fetal tissue required,

il. Rigk of miscarrioge.

iil. Bxpensive.

iv. more practical approach required : Bosed on personalised risk for

oneuploidy,

Concept of sereening :
i w’cmosto?ﬂ\emm\alsand%}teﬁnainmsfcoﬂheabn«mis.
fiters :

i maiermlage.

. Maternal Serum Biochemical markers,

ii. Fetal ultrasound markers.

Terminologies :

marker :
ﬂ\gﬂmsﬂw&is%mdmre%equenﬂgh%&mmpe&edwﬁhapoﬂm
condition than in normal fetuses and theretore helps pick up the condition.

£g  Absentt nasal bone in down syndrome.

Pq’iorirism .
evergummhassomerisﬁﬂnther%&uswbeaﬁecked%a&mmm
defect.

Rpriori probab‘d'rtg :
* matemal age (Higher agge, higher risk).
* eestationol age (CRL /ePb/ET) ¢ vigher gestational age, lesser risk,
* Mmoternol demography,

mom = Pokient’s resutt/median result.
Likelinood Ratio oF a. given marker :
D LR of a. given marker : incidence of the marker in trisomy al pregnancies/
intidence n chromosomang normal pregnoneies.
) LR of o given marker : 4 of chromosomally abnormal fetuses with the
marker/% of chromosomoliy normal fetuses with the marker,



2202000

1
* Positive LR 1 The number of times the prasence of the marker increases
the likelinood of D5
* Negative LR ¢ The number of titmes the alsence of the marker decreases
the likelihood of DS.

?1;:? ‘Found in 38.2% of 4risomy al fetuses and in 4.4% normal fetuses
* Positive LR : b4l (382 7 44)
* Negotive LR : 075 (1.8/ 95,
&ICF increases the apriori probabiity by o. factor of LA
Rbsence of this marker reduces the risk by ast.

Inference :
LQ>|=Testrwntisassociatedwi&hH1epr@meo¥disease.
LR 4i': Test result is associated with the absence of disease.
LR =1: Little practical significance.

SPR and FPR,
Screenposiﬁve‘{mpos&wemivearealmstiden’cm#donehwsewme.
9 of SPs are FPs

A A Ak

oameation

Serum marker values

| W weight lower in heavier women.
| * AFP $30% l
| %o carribeanrace | * HCE 110%

‘_ | PApP-A feoth |

T * Dating, HCA inyj, Donor age.
t WF Pregnarcies | ¢ HCa ti0%
® uEs, PAPPA [iok

| Tpelom. 1° WGush jbio o
__Previous Downs | * Apriori probability,
, * Inhibin $00%
Smoking |

| * PRAPP-R, HCE | 30%
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ScreerﬁngdeSisn:
ori p’obab“i’c}j —> Sereening —> Absolute volues —» Mom —» Likelihood rodios
— fpriori probability x LR = Post test probolbility,
For multiple markers : Apriori risk x Composite LR = Padient specific fisk Sor dotn
sgn&vwm.

Screening models ‘ 00:00:19

* fge based screening,
:&Tbasec\screen‘m& h
Double test.

Combined test.
Additional USE markers.
Triple test. 1
* Quodruple test. Fecondir'mester.
* Genetic sonogrom.

¢

'Frst drimester @est for screanhg).

[

¢

ird trimester.

i
i

Relative etficacy :
Fixing FPR § comparing detection rate (DR) more efective than fixing DR § com-
paring FP2.

First trimester sereening:

* Only motemnal age : 30% detection rate.
* Double test (Maternal age + S. biochemical markers) : SO% detection rate.
. Combined test (Double test + NT scan) : 85% detection rate.
* Combined + additional markers (Nasal bone, TR, DV abnormalities) : 93-9s4.

Marrers in ist frimester
* hCl

* PAPPA-A
'!'m'nssz

* 140 13weeks + bd

* CRL A4S {0 84 =
°* ideol : 13 40 13 weeks
Risk cut 085 : 1 in 350

(Placentol product.



Second {rimester screening :
markers :

tnPPsecreledbg fetal liver.
a. thiny estradiol (e£2) secreted by fetol "»
odrenal, "

&hcaﬁt*\ibhbgplacerﬁalproducts .. ¥

Triple test (AFP + £€3 + hee) : DR LO%
WM@W*‘%&B‘I‘W!&QS% ';9 NP U RWNMG FwptO RbaA PR

Tmin35=

1S 10 &l weeks.

&P : 31 to Sa mm.
deal : ib 10 I8 weeks.
Risk cut off | in 250

Note :

* Deereased fetol products § increased placental products : Down syndrome.

.

Only placental product decreased in down syndrome : PAPP-A,

Trisomy 18: | Free beta.hca g | PAPP-A
Trisomy &+ | Free beta. hCa § | PAPP-A

Genetic sonogram :
KA Level 2 targeted anomaly scan.

Meta-analysis of second tnmester markers for tnsomy 21

Marksr DR FPR Isolated

tve marker
Cardisc schogenicfocus 244 39 0.95
Ventriculomegaly 78 02 3.81
incressed nuchaf fold 280 10 378
Echogenic bowel 167 14 1.65
Mid hydronephrosis 159 17 1.08
Short humerus 303 48 0.7
Short femur 2717 &4 0.61
ARSA 307 16 3.

Absent o hypoplastic NB 688 28

[ __Nomarkers LR 0.13 = 7.7 fold reduction
Meta-analysis 47 studies 1995-2012

markers of and trimester for

Third trimester screenins :

In’ceamted screenins ;

downs,

* Combined test done ok Ist trimester (Not release the result) + Quadruple

test of second trimester.

13



* After that report is given) Detection rate & 924,
* Disadvantage : Failure to retum for and blood test,

Cm*ngen’cscreen!ns
Test result is given after combined test.
Combined tesk vesult :

D igh : Do direct test.

¥ Low * No testing further.

i Intermediate : Do qouadruple test.
Quadruple test result :

D High': Do direct test.

W Low : No testing,

W) Intermediate : Do direct test.

Sequential sereening :

* 3 stages: Risk given ot each stage.

* Sereen —ve group oftered the second test.

* Post risk of the first becomes apriori risk of the second.
* OR:90%

Double test S0
i NT | 10
| Combined test 80
Additionaimarkers | 93095
_ Tripetest | O
| Quodsuple test S
Quadruple + contingent -
Sequentiol screening i 0
Integroted ] 93
Rneuploidy sereening methods.
Note :
First frimester sereening ollows |
D gorly didgnostic testing by Vs posb;hte
i) Optimum time for NIPT,

i) Option of first frimester termination.

14



ldealfmhsi?onsﬂﬁmwweenhg! 15

D diothemical markers clearer before i weeks,
i) fnadomical markers clearer ofter 14 weeks.
#D) Hence it is best to sereen ok 13 40 12 weeks.

Plaeei}orsu*eenins:

* fecredited lab with soMtware.
= lei’geerﬁmlonadmybasis.
* Regulor audit.

smﬁrxsinmdﬁﬂepregnmcies:
First 4rimester :
* NT § Serum markers con be used,
‘_eer%rmnceo%semmmarmrspoorer.
9 &s’tabﬁshchorionicitw
» monochorionic 4wins are monozygotic :
Identical risk for each fetus.
i) Dichorionic wins mostly dizygotic :
Separote risks for each fetus.

Second {rimester :
* Serum markers alone.
* Less octurate thon that in s'ngle’con pregnancies.

Tripiets and hgher order multiplies :
Risks based on ultrasound markers alone.

Note :
Always combined test #/b NPT (Non invasive prenatal testing.
NIPT is never done as first line except in
D moternal age 28 years or older,
) us& findings indicating on increased risk of aneuploidy.
i) History of a. prior pregnancy with a. {risomy,

Screening in IVF pregnancies :

* Ooling. )

* hCa injections : Sereening fest should not be done within S days 6F injection.
* Donor eycles  Donor age determines the aprior risk,



Test interpretation :

* 13850 high vitk : Counselling § offer invasive testing,
* 1+ 350 low risk : Regular AN Follow up.

* 13850 to1: 1000 Counseliing § NIPT.

16



