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INVERTING THE PYRAMID OF ANTENATAL CARE

I_ntroﬁc’iucrtionwﬂ - 00007

Historg :

In early ao" century, hospitalised antenatal care came into action in UK.

In 1930 UK ministry of health passed a. memorandum on antenatal clinics : Their
conduct and scope. London, His moges{g’s stationery office, 1920.

Recommended schedule :
In 1930 : R ik SRS g :
ﬂ,&es*ahm aae-‘,u | Frequencyotvisits.
upto ‘38 weeks, ‘every 4 weekKs.
48-3b weeks. &verg & Weeks,
_Gﬁer % weeKs. &Vef‘lj [ weeh
n 2083 ¢ | Gestotonalage. Freq;emg o$ VlSI’(S.
UptodBweeks. | every4weeks.
| 38-3b eeks. _Bery a weexs.
| BMerZoweeks  merylweex

LIS A
AN visit (3033),

ANIC Visits are more $requent in the second and third trimester becouse :
* most maternal complications and fetal anomalies are evident ot this stage

(Beceptable reason).

* most complications cannot be predic’ced oand anomalies cannot be detected
ear\a ‘This is chonengeable due 1o the recent revolution in ANC treatment.
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2 02 Fetal Medicine

First trimester scan i

\n&egm‘ced evaluation of pregnancy in Sirst trimester '\ncluding combined
evaluafion detects most of the major anomalies and defines patient specific
risks for most complications.
Combined evaluadion includes *

I mMokernal demooraphy : Age, race, body mass index em.

3. eiophBSicm tests.

3. Biochemical tests.

First trimester scon ¢
Synonuymous to NT (Nuchal Translucency sean, done ok li-14 weeks.
Other uses of first trimester scon:
* Daking the pregnancy,
. nneup\oid5 sereening
* Sereening of fetal structural anomalies.
° fAssessment of chor ionicity,
* Sereening maternal complications like preeclampsio. ond still birth.
® Sereening fetol complications like IUGR (intrauterine growth restriction).

Gestotional oge assessment:  00:08:04

The indication Sor first trimester scan is gestational age assessment.
Best tool is erown rump length (CRL) and not LmP (Last menstrual Period).
At 10-13 weeks.

Isuogorg guidelines for timing for frst trimester scan ¢

°* No reason 0 offer routine ultrasound simp\g to confirm an 0ngoIng emr\g
pregnancy in the absence of any clinical concerns, po&holog’ml 55mptoms or
specific indications.

° Itis advisable to ofSer the first ultrosound scan when gestational oge is
thought to be between It and I3 + b weeks gestation, oS this provides on op-
portunity to confirm :

i, v‘\abil'\fﬂ.
il. establish ges%oec‘\oml oge accura’celg.
ii. Determine the number of viable fetuses.
AcCurate doedng is eritical as it influences every decision in pregnancy.
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Inverting the pyramid of antenatal care

Aneuploid3 screening : 00:10:59

First trimester : Second trimester : Combined :
* Double test. * Triple test. . \r\’cegra’ced test.
* NT based sereenino, * Quadruple test, * Sequentiol sereening,
* Combined test. * genetic sonogram. e Oor\tingen’c sereening.
° T Quad

First frimester aneup\o\d5 screen\ng :
L. Double test : Maternal demography + serum markers (B HC& and PAPP-A).

Age Ax
Age ¢

Serum markers, Double test. NT based sereening,

a. NT based sereening + Modernal demogmphﬂ +NT scan.

2. Combined test + additional markers : Maternal demogmphg + NT scan + bio
chemical markers + biophysical markers (Nasal bone, ductus venosus, tricuspid
regqurgjtation).

‘ Age Ultrasound scan 4
FIRST TRIMESTER SCREENING >
Combined tests + additional markers.

4, Quadrap\e test:
°* motemal o\emogmphg.
¢ Serum biochemical markers : § HCE, PAPP-A, PLEF, AFP

Second frimester tests :
Triple test : AFP + unconjugated estriol (€2) + HC&,

Quadraple test : AFP + unconjugated estriol (83) + HC& + inhibin.

Note : First trimester screening tests have the best detection rotes.
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4 - 02 Fetal Medicine

----- Active space ----- Detection
Sereening method of Tal%.
I (FPR - 3%)
Double test. S0.
NT. 0. BN
100
Combined test. 80. %0
80
Combined tests + 85 =R ::
additional markers "
Triple test. 0. z 70
Quadraple test. S, i:
Quadragle g | oM W BN
| Contingectanomaly. | " i
‘Sequential sereening. | 90, Detection rate of various tests.
[ Integroted, 93,
Anomaly detection 00:14:22
Detection rate of anomalies :
Author aeszi’(;o;als)ase Number | Prevalence  Detection rate
Hernadi § Torocsik. I 390, oale®.  3s(SW.
gconomides § Brathiwhaite. 1313 weeks & daus. 033 10%). 1(eS%).
Ottavo et al. 14, 4076. 88(ash). S4(oi%).
Carvolho et al. li-#4 weeKs. 3853 13004 4o%). 39(3a%).
Toipale et al. 13-14 weeks. 48s5. 33(0.7%). (8%
Meto. anolusis (Rossi et ol 3013) :
°* 19 studies.
* 718,004 fetus.
® QOverall detection rote : Sl %.
* when transvaginal scon was added : (4%.
Anomalies in first trimester :
Alwoys detectable Potentially detectable undetectable
| Anencephaly. Posterior fossa defects. microcephaly.
| flobar holoprosencephaly, Spina. bifida. ™
@ody stalk anomaly. Faciol cleft. ventriculomeqaly due to infection, hemorrhage.
Omphalocele. Cardiac defects. Fetal tumours, '
| coswsnss | eemldefects | Fellowrbnogls
megacystis. Limb defects. CLAM, Sequestration. ‘
duodenal obstruction, small bowel obstruction.
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Inverting the pyramid of antenatal care

Isuog0rg 3uu’de|‘mes :

* ¥ we scan the mandatory anatomical structures (Head, stomach, bladder,
cord insertion and extremities), we can diagnose the “always detectable’
anomalies in the scan.

® On scanning the extended anatomical structures like facial profile, pre mox-
lary triangle, Kidneys and spine, “potentially detectable” anomalies con be
detected,

Cord Insertion Extrerndies

mando&org anatomical structures. extended anokomical structures.

° Anomalies in I frimester can be detected b5 comparing with normol CRL

omphalocele/

gastroschisis,
Normal CRL. megacystis.
Prediction of maternal fetal complications 00:21:24
ASPRE trial :
Prospective multicentric trial :

N=326,94D), conducted in 4 parts,
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10
6 02 Fetal Medicine

PART |

APSRE trial ¢ Performance of sereening for preterm pre-eclampsia

Perform combined pre eclampsia sereening for all pregnant women ot Il = 13+
weeks : Pregnant women with high risk for pre eclampsia. are picked up for part
a after sereening,

Combined pre eclampsio. sereening include :

L. mMakernal demosraphg.

a. Biophusical markers : Mean arterial pressure, .
uterine artery pulsatility index (PD. 4 l

2, Biochemical marker : PLEF (Placental grouth A
Racton). o0 o

Detection rate in PART 1.

Nice guide\mes : Detection roate is 29%.
ACOG 5uude|'mes : Detection rode is S%.
multimodal screening bosed on fetal medicine foundation : Detection rate is T1%.

PART & ¢

High risk potients from part | sereening is picked up and divided into & random

groups —= One group is given aspirin IS0 Mg and the other group is given place-

bo.

nspir'\n :
° Dose  150mg/day — Aspirin resistance is 30% o 81 Mg, % af 1SOMY,

* Stort: 13 weeks — Plocentation unatSected beyond b weeks.

* Stop : 3l weeks — Potential hemorrhage in the neonate.

® Time : Bedtime —> Lower preeclampsio, fetal Srow’ch restriction, preterm

birth, intrauterine death.

Prevention rotes of preeclampsio. with aspirin :
* % in pregnant females 2 37 weeks.
® 3% in less thon <37 weeks.
¢ 8a% in <34 weeks.
° 1% in <33 weeks.

Multifetal pregnancy 00:27:56

evidence based focts :
* pest time 1o determine chorion'\c‘\{ﬂ b5 UuSE : First trimester of pregnancy
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Inverting the pyramid of antenatal care

(114 weeks).
® Lambda sign : Seen in 100% of dichorionic twins ak 10-14 weeks.
* Sensitivity and spec‘\%c‘s’tg for determin-

ing monochorior\'\c‘rt5 *100% ond 99.8%,

respec’cNeIB. :
* First trimester scan is the best time o il -
lobel pregnanc‘ees when the membrane mmbdg sign. ' T sign.

insertion close to the cervix is seen.
° SocAisthe sac overig'mg the cervix and sac & is the sac seen oway from
the cervix.

Inverted pyramid of antenatal care 00:30:56

Patient sPec‘\%c visk :
At the end of 14 weeks based on the investigations done in the first trimester :
Patient can be ’criaaed into low and hgh risk.

Inverted pyr amid o} antenodal care : @ BT
* Increased frequency of ANC visit in
first trimester leads 1o risk coteqori- '
sation in patients. J Specialist care !
° Inloer frimesters of pregrancy, | A-Stweers |
patient is given specialised care and ‘
has fewer visits in the second and L
third 4rimester. | 3Tweeks. |
* Complicakions in pregnancy are - 6_“%},) ==
avoided by assessing the risk in ear- o
l3 period ot pregnancy, Inverted pyramid,
Limitations :
it depends on : .,
* &ood quali&g first 4rimester use /‘/zf:d\
scan centre, /

. o /v o] [28w)\
° Quality of the lab for which bi-  /==F
ey V===
ochemical samples are sent. /o) ] @-\\
This can be overcome b5 : ' ‘

o Trodning properla.
° Tie up with the specialised person/ centre.

1930. 3018.
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PRENATAL SCREENING & Active space
DIAGNOSIS OF ANEUPLOIDY

Introduction :
Prenatal sereening is done o mainly /o
L. Down 35ndrome.
3. edwards sgndrome.
3. Patou sgndrome.
4. Other aneuploidies.
S. Preeclampsia. risk of preterm birth, fetal demise.

Historic contributions :
Sir c-;\regor Johann mendel :
* Discovered laws of inheritance.

¢ For monogenic disorders.
* Not a/w aneuploidies. Sir John Hilton Edwards.
Sir John Hilton edwards :
* Described Trisomy 18 (edwards syndrome).
* Obvious abnormalities on USG,
Sir Langdon down :
* Deseribed Trisomy & (Down syndrome).
¢ No obvious early obnormalities on USE.

Sir L,angdoﬁv down.
Down syndrome : Screening 00:11:55

Features :
°* Intellectual disabi\i’cg 7 5%,
* CHD 30 t0 40%.
* glT odresias 30%.
. Hﬂpo’conia.
* Learning disabilities.
* Aizheimer’s disease.
* Leukemia (IS to 40x rigk).
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Fetal medicine

Note :
* 0% of fetuses are viable.
° (0% con be s‘«ucmmng normal.

° Ulrasound alone coannot pick up all Down Svjndrome with accurocy,
° Incidence of Down | : 6LOO

Life expec’mncg for people with down 55ndrome has increased dmmo&ical\ﬂ
$rom aS years in 1983 10 O yeors ’codag.

Strotegjes of prevention :
Pr'\mar5 prevention :
® Avoid lake pregnancies.
* Pre implantadion d’\agnosis.
Secondary prevention (nformed choice) :
° Sereening ¢ CvS/amnio i sereen positive.
* Option of termination it found ofSected,

Risk of down syndrome with age :
* more prevalent among mothers o older age.
° exponential rise in prevalence beyond 3S yrs of oge.
* Advonced materal age s’cronges’( epidemiological link.
° Ol o 41 per 1,000 between oge IS and 4S.
e\enokgpe surprise :
D 954 are trisomy al d/* gametocute accidents : Not able to predict, hence
universol testing irrespective of age.
i) 1% mosaic down syndrome.
i) 4 o 5% translocation down syndrome.

VTHERISK-OF DdWN SYNDROMEANCHEASES vtk MOTHER SAGE

i L
cveRy Yoo Erp SR
1% 1250 ] 1000} | ADU
1.0% Hamf-sf,l BABIES / AR ¢
05% f f Q
‘sgAFBD,Ess L) L) 1] 1 T
AGE OF
Hony - goie (SRR 40 | 45 | MOTHER
dd? yadre s lyears | years yeats

Note :

AIMS pediadrics cohort —> 844 cases

7% occurred in women <35 yeors.

D/t early completion of family in our indian culture before 25 years.
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Prenatal screening & diagnosis of aneuploidy 03 3

ideal scenario testing: Active $pace -----
Definitive diagnosis fo all pregnant woman given b5 Karyotyping,
i Invasive fechnique since fetal tissue required,
iL. Risk of miscarriage.
ill. expensive.
V. more practical approach required : Based on personalised risk for
aneuploidy,

Concept of sereening :
Fittering out most of the normols and fitering in most of the abnormals,
Filters :

i. Maternal age.

il. Maternal Serum Biochemical markers,

ili. Fetal ultrasound markers.

Tenninolog'\es :

Marker :

Anytning that is found more frequently in fetuses suspected with a. particular
condition than in normal fetuses and therefore helps pick up the condition.
g9 Absent nasal bone in down SBndrome.

nprior'\ (isk
gvery womarn has some risk that her fetus Moy be ofSected bﬂ o. chromosomal
defect.

Apriori probabil'rtﬂ :
* materal age (Higher age, higher risk).
* Gestational oge (CRL /BPD/ET) : Higher gestational age, lesser risk,
° mModeral demogmphg.

mom = Patient’s result/median result.
Likelihood Ratio of . given marker :
D LR of a. given marker : Incidence of the marker in trisomy &l pregnancies/
incidence in chromosomod\g normol pregnancies.
D LR of o given marker : % of chromosomally abonormal fetuses witn the
marker/% of chromosomally normal fetuses with the marker.
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4 03 Fetal medicine 10

»»»»» AGHiVS SpacE = ° Positive LR : The number of times the presence of the marker increases
he likelihood of DS
. Megoec'we LR : The number of times the absence of the marker decrenses
the likelinood of DS. '

88 H

&ICF :Found in 38.a% of 4risomy al fetuses and in 4.4% normal fetuses
* Positive LR : bl (38.3 / 4.4)
° Negokive LR : 0.5 (118 / 95.).

EICF increases the apriori probability by a factor of Al

Absence of this marker reduces the risk by as.

Inference :

LR 71 Test result is associoked with the presence of disease.
LR <1+ Test result is associoked with the absence of diseose.
LR = 1: Little practical s'\gn'\%cance.

SPR and FPR.
Sereen positive § false positive roke are olmost identical i done in large sample.
9% of SPs are FPs
Demosraphic pre’cest doto.:
Factor modificodion
. ¢ Serum marker values
Moadernol weight |

lower in heavier women.

| | AFP fao%
080 carribean race * Hea tio%
| PAPP-A 1 60% |
‘ ® Daking, HC& inyj, Donor oge.
VF Pregnancies | * HC& 110%
* uga, PAPP-A | 10%

 Typeldm | * BFPuEs [ to 8l )
Previous Downs | * fpriori probability,

" nhibin }60% |

SMoKing ?

0 c PAee-AHea jaoh
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Prenatal screening & diagnosis of aneuploidy 03 .

Ser: eenins desisn : ~---- Active space

—= fpriori probabi\'rtg X LR = Post test probabi\'rkg.
For multiple markers : Apriori risk x Composite LR = Patient specific risk for down
sgndrome.

Screening models 00:00:19

* Aoe based sereening,

® NT based screening. )
° Double test.,

® Combined test.
* Additional USE markers,

° Triple test. \‘

* Quadruple test. f‘Second trimester.
¢ genetic sonogram. J;

(First trimester (Best Sor screening).

° ln’cegra’ced test,

° Sequential sereening.  Third trimester.
' Con’c‘maen’r sereening |

Relative e&‘-\}icacg :
Fixing FPR. § comparing detection rote (DR) more efective than ?\x'mg DR § com-
paring FPR.

First rimester screening :
* Only maternol age ¢ 30% detection rate.
* Double test (Maternal age + $. biochemical markers) : S0% detection rate.
® Combined test (Double test + NT scan) : 85% detection rote,
* Combined + additional markers (Nasal bone, TR, DV abnormalities) : 93-95%.

markers in Ist 4rimester :

* hee

° popea-n |
T‘tmir\ss ;

° 1l to I2weeks + bd

® CRL 4S 10 84 mm

°* Ideal : 14 0 13 weeks
Risk cut 0% : 1 in as0.

Plocental product.
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03 Fetal medicine

Second trimester screening :

Markers :
. AFP secreted by fetal liver. ;
a. ethiny estradiol (e£2) secreted by fetol

-- Active space -----

adrenal. 5 )
. o e 3 Unattectec
3. hC& 4 inhibin by placental products. m g o
Triple test (AFP + €€3 + he&) : DR 6O%
Quadruple test (AFP + €€3 + hCE) : DR bS% o b s e meen oo
B 200 timester
T im'mss : moms $or down syndrome.
° IS to al weeks.

® BPD: 2l o Sa mm,
° ideal: lb 1o 18 Wweeks.
°* Risk cuk of§ I in a0

Note :
* Decreosed fetol products § increased placental products : Down syndrome.
* Only placental product decreased in down androme : PAPC-A,
° Trisomy 18: | Free betohca § | PAPP-A
° Trisomy &+ | Free beta.hcaq | PAPP-A

Genetic sonogram :
AKA Level a {arge’ced anomal5 scon.

:'ff‘ .i-'Mi_ita-'aMlysis of 56 tcimeas
Marker DR FPR [ HE | Isolated
-~ tve \ marker
Cardiac echogenic focus 24.4 39 (Gl iE! 095
Ventriculomegaly 75 02 [P 3.81
Increased nuchal foid 260 1.0 ¥R = 379
Echogenic bowel 167 11 BREEEE DR 1.65
Mild hydronephrosis 139 1.7 [ glal & ik 1.08
Short humerus 303 4.6 EEIENGAEE 078
Short femur 217 64 [ R  0.61
ARSA 207 15 QAR B  3.04
Absent or hypoplastic NB 59.8 2.8 [ivkis)  6.58

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

markers of and trimester for downs.
Third trimester screening :
\n’fegro!ced sereening ¢
¢ Combined test done ok Ist trimester (Not release the result) + Quadruple
fest ot second trimester,
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Prenatal screening & diagnosis of aneuploidy 03 v 7

* Abter that report i given; Detection rote is 92%.
* Disadvantage * Failure to return for and blood test.

------ Active space ----

Oon’dngenJc sereening ¢
Test result is given ofter combined test.
Combined test result :

D High : Do direct tesk.

i) Low  No testing further.

ii)) Intermediate : Do qauadruple test.
Quadruple test result :

D High : Do direct test.

i) Low : No testing,

i) Intermediote : Do direct test.

Sequential sereening |
° 3 s’cages * Risk given ot each s’cage.
* Screen —ve group offered the second test,
® Post risk of the first becomes apriori risk of the second,

° DR:90% -

Sereen method peishmg

Double test SO

NT 70

Combined test 80

Additional markers 9a 10 95
Triple test @0
Quadruple test S
Quadruple + contingent

uPanomalq ’ %

Sequential sereening 90

Inteqrated 93

Aneuploidy screening methods.
Note :

First trimester sereening allows ¢
D early diagnostic testing by CVS possible.
i Optimum time Sor NIPT.
iil) Option o first trimester termination.
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‘?3 Fetal medicine

\deal timing for Ist trimester sereening
D Biochemical markers clearer before Il weeks.
i Anodomical markers clearer after 14 weeks.
i) Hence it is best 4o sereen at 14 1o 13 weeks.

Place for sereening :
°® fecredited lab with so™tware.
5 Quodi‘cﬂ control on a dai15 basis.
* Regular audit.

Sereening in multiple pregnancies :
First trimester :
® NT § Serum markers can be used,
* Performance of serum markers poorer,
° gstoblish chor'\onic‘rtg :
D monochorionic 4wins are monozugotic :
Identical risk for each fetus,
i) Dichorionic twins mostly dizugotic
Separate risks for each fetus.

Second trimester :
® Serum markers alone.
¢ Less accurote than thot in single’con pregmncies.

Triplets and higher order multiplies :
Risks based on ultrasound markers alone.

Note :
Always combined test /b NIPT (Non invasive prenatal testing).
NIPT is never done as first line except in
D matemal age 28 years or older.
i usE findings indicating an increased risk of aneuploidy,
i) History o a. prior pregnancy with a trisomy,

Sereening in IVF pregnancies :
e Dod:ins.
* hea injections : Sereening test should not be done within S doys ot injection,
* Donor cgcles + Donor age determines the apriori risk,
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Prenatal screening & diagnosis of aneuploidy 9
TGS‘t ‘m‘terpre‘tﬂ.‘ﬁon P Acﬁve Space _____
® 1:330 high risk : Counselling § offer invosive testing,
* 1350 low rigk : Regulor AN Follow up.
® 1135010 1:1000: Counselling g NIPT.
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