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Screening�in�pregnancy�is�of�surveying�a�population�of��omen��ith�markers�to�identify�those�at�higher�

risk� of� particular� disorder�� Biochemical� markers� are� �uilding� �locks� for� screening� tests�� Alpha-

fetoprotein�is�used�to�identify�pregnancies�at�high�risk�of�neural�tu�e�defects��Its�implication�e�tended�

�eyond�N�Ds� screening� to�detection� of� other� anatomic�malformations,�multiple�pregnancy,�Do�n�s�

syndrome,� other� aneuploidies� and� placental� disease�� �here� are� varia�les� affecting� serum� AFP��

�stimation�of�maternal�serum�alpha-�fetoprotein�is�found�to��e�one�of�the�cost�effective�and�non-invasive�

screening�method��
�

����ord�� Alpha�Fetoprotein��Screening��ests��Biochemical�Markers��Neural��u�e�Defects� 

 
In�rodu��ion 
 

�hile�pregnancies�and�child�irth�are�natural�events,�they�

often�re�uire�medical�interaction�and�intervention���very�

pregnancy� has� some� degree� of� potential� risk�� �eorge�

�r�ell�srates��
�

�In� ��ini�a�� p�a�ti�e� �o�e� p�e�nan�ie�� a�e��o�e� at� �i��� than�
othe�����
�

�he�goal�of�every�o�stetrician�should��e�to�give�the��est�

prenatal�care�to�the�fetus�to�achieve�an�optimal�perinatal�

outcome���he�success�of�antenatal�care�is�reflected�in�the�

reduced�maternal�mortality,�mor�idity�and�fetal�salvage�1�

�e�are�on�the�threshold�of�a�ne��and�far�more�important�

type� of� antenatal� care,� and� since� prevention� is� al�ays�

�etter�than�cure,�it�is�the�aim�of�antenatal�care�to�reduce�

the�need�for�desperate�measures�at�the�time�of�delivery�2�

Follo�ing�success�of�maternal�care,�o�stetricians�turned�

their� attention� to�ards� improvement� in� the� health��

Screening� in�pregnancy�is�of� surveying�a�population�of�

�omen��ith�markers�to�identify�those�at�higher�risk�for�a�

particular� disorder�� Such� �omen� can� then� �e� offered�

further� diagnostic� tests� and� appropriate� treatment� to�

reduce� their� risk�and�or�any�complication�arising� from�

the�disease�or�condition��No�adays�physicians�are�a�le�

to� perform� detailed� diagnostics� of� un�orn� fetuses,� a�

possi�ility��eing�not�more�than�pure�science�fiction�only�

5�� years� �ack� in� time�� Prenatal� diagnosis� can� �e� done�

invasively,�non�invasively�and��ent�through�many�steps�

of�development�3�
�

Biochemical�markers�are�the��uilding��locks�of�screening�

tests���he�earliest�e�ample�of�prenatal�screening�is�the�use�

of� a� single� second� trimester� maternal� serum� marker,�

alpha-fetoprotein,�to�identify�pregnancies�at�high�risk�of�

neural�tu�e�defects��Its�implication�e�tend��eyond�N�Ds�

screening�to�detection�of�other�anatomic�malformations�

��astroschisis,� �mphalocele� �tc��,� multiple� pregnancy,�

Do�n�s�syndrome�and�other�aneuploidies�and�placental�

disease�4�
�

� Alpha-fetoprotein� �AFP�,� �hose� e�istence� �as�

identified� in� 1956� in� t�o� separate� la�oratories� during�

electrophoretic�e�periments�is�the�homologue�of�a�serum�

protein� found� in� all� mammalian� species� during�

em�ryonic� development�5� Alpha� Fetoprotein� is� a� fetal�

glycoprotein� that� is� initially� produced� in� fetal� yolk� sac�
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and� liver� and� in� small� amount� �y� fetal� gastrointestinal�

track��By�the�end�of�the�first�trimester�nearly�all�hormones�

are�produced��y�fetal�liver��Its�peak�can�occure��et�een�

1�-13� �eeks�� �his� fetal� AFP� diffuses� across� placental�

�arrier�into�the�maternal�circulation��A�small�amount�is�

transported�from�amniotic�cavity�6��
�

�
�

�i��no�����Ro��in�M,�Filly�RA,�Fell�S,��oldstein�RB,��allen�P�,�

�old�erg�JD,��ol�us�MS���levated�levels�of�amniotic�fluid�alpha-

fetoprotein�� sonographic� evaluation�� Radiology�� 1993�

Jul�188�1��165-9��

�

�a�le�no��1��Alpha�Feto�Protein��
�

Alp�a��eto�Protein��A�P��

���Si�e-7�,����Daltons�

���Half-�ife�-�5-7�days� �

���Normal�Range�-��4��g�l�
�

Ref���:�Mi�eje�ski��J��2��1��Alpha-fetoprotein�structure�

and� function�� relevance� to� isoforms,� epitopes,� and�

conformational� variants�� ��p� Biol� Med� �May�ood��

226�377-4�8��
�

Table�no���:��oncentration�of�AFP�in�Serum��
�

First�2�Months�of��ife� 4���ng�ml�

6�Months� 3��ng�ml�

1-2��ears�of�Age� �15�ng�ml�

�hildhood�and�Adult��ife� 3-15ng�ml�

�
Ref�� �:� Stanley� �achni� N,� �he� clinical� significance� of� human�

alpha�fetoprotein,�Ann�clin�la��sci�Mar-April�1978��
�

�
�i��� no�� �:� �ucker� JM,� Brumfield� ��,� Davis�R�,��inkler� ��,�

Boots��R,�Krassikoff�N�,�Hauth� J���Prenatal�differentiation�of�

ventral� a�dominal� �all� defects�� Are� amniotic� fluid� markers�

useful�adjuncts��J�Reprod�Med��1992�May�37�5��445��
�

�
�

�i��no���:��randall�BF,��hua����Risks�for�fetal�a�normalities�after�

very� and� moderately� elevated� AF-AFPs�� Prenat� Diagn�� 1997�

Sep�17�9��837-41��
�

In�developing� countries��ecause�of� transport�pro�lems,�

financial� restraints�or� ina�ility�to�spare� the� time�to�visit�

the�clinic,�first�trimester�screening�is�still�not�routine�and�

thus� second� trimester� �iochemical� screening� has� an�

important� role� in� such� �omen�� �ne� of� the� important�

second� trimester� markers� for� �iochemical� screening� is�

MSAFP��Maternal�Serum�Alpha-Fetoprotein�is�a�protein�

not�synthesi�ed��y�normal�adult�tissues��It�is�produced��y�

fetus��It�enters��oth�into�the�amniotic�fluid�and�maternal�

circulation,� in� amounts� commensurate� �ith� the�

gestational� age�� Its� estimation� �et�een� 14� -18��eeks�of�

gestation� correlates� �ith� the� possi�ility� of� congenital�

malformation�� MSAFP� is� one� of� the� most� important�

screening�tools�9�
�

� In� fetus� �ith� neural� tu�e� defect� this� hormone� leaks�

directly�from�defect�into�the�amniotic�fluid�causing�high�

concentration�of�AFP��Su�se�uently�this�AFP�reaches�the�

maternal�circulation���here�y�resulting�elevated�MSAFP��

�he� test� is� conducted� at� 16-18��eeks� of� gestation�� �he�

serum�AFP�levels�of�patient�are�measured�and�compared�

to� median� AFP� value� in� an� unaffected� population� to�

o�tain�a�multiple�of�median��M�M����he�M�M�cutoff�of�

2�5�M�M,� classifies� the� test� is� screen�positive�or�screen�

negative��
�

� Measured� maternal� serum� AFP� concentration� are�
provided��y�maternal�characteristics�and�varia�les�from�

medical� history�� Serum� AFP� increases� �ith� increasing�

gestational� age� and� decrease� �ith� greater� maternal�

�eight��
�

�aria�les��ffectin���er�m����:�

�� �estational�Age�at�Assessment��

�� Maternal��eight�

�� Parity�Status�

�� Racial��rigin�

�� �igarrete�Smoking�

�� �estational�Age�at�Delivery�

�� �-Score�of�Neonate�in�Previous�Pregnancy�

�� Interpregnancy�Interval1��
�

Discussion�
�

AFP�is�synthesi�ed�in�early�S1�phase�of�the�cell�cycle�and�

is�secreted�prior�to�the�M�phase���he�production�of�HAFP�

is�initiated�at�the�level�of�gene�transcription�and�is��
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proportional�to�the�amount�of�availa�le�mRNA��Secretion�

of� AFP� from� the� hepatic� oval� cells� occurs� soon� after�

synthesis��ith�only�minimal�storage�in�the�liver�11�
�

� Measurement�of�MSAFP� is�performed� to�detect� fetal�

neural�tu�e�defects�and�fetal�ventral��all�defects��During�

pregnancy�alpha�fetoprotein�is�produced�in�se�uence��y�

the� fetal� yolk� sac,� the� fetal� gastrointestinal� track� and�

finally� the� fetal� liver�� ��cretion� of� AFP� in� fetal� urine�

results�in�high�levels�of�AFP�in�amniotic�fluid���ransfer�of�

AFP� to� maternal� serum� occurs� via� the� placenta� and�

transamniotically�� �he� interpretation� of� MSAFP�

screening� test� is� the� gestational� age� dependent� and�

should��e�performed�at�the�15�to�2�th��eeks�of�pregnancy��

�levated�maternal�serum���2�5�multiples�of�median��and�

amniotic� fluid� AFP� ��y� Amniocentesis�� can� lead� to�

suspicion� of� 85�� of� anomalies�� According� to� the�

concentration�of�these��iomarkers�risk�for�fetal�trisomies�

is�assessed�for�each�individual��Amniocentesis�is�offered�

in�second�trimester�in�cases��ho�need�confirmation�12�

�

Table�no���:�MSAFP�Is��omponent�of�follo�ing�tests��
�

� MSA�P�test� Triple�test� �uadruple�
test�

�omponents� MSAFP� MSAFP,��

h��,��e�

MSAFP,�

h��,u��

�ime���eeks�� 15-2�� 15-18� 15-2��

��servation� MSAFP���� MSAFP����
h������

u�����

�

MSAFP����
h������

u�����

Inhi�in�A����

Detection�

Rate�

85�� 73�� 85-92��

False�positive�

rate�

3-5�� 5�� ��9��

�omment� �ut�off�level��

of�2�5�M�M��

can�detect�9����

of�anencephaly,�

8���open�spina�
�ifida�

A�cut�of�value��

of�1�in�2���is�

screen�positive�

Detection��

rate�is�high�

�

Inte�rated�Test:�Performed�in��oth�First�and�Second��rimester�
PAPP-A��First�trimester����riple��uadruple�test�

�

Ref�� ��:� D��Dutta,� Prenatal� genetic� counseling� screening� and�
diagnosis,�Hiralal�Konar,�D��Duttas�te�t�ook�of�o�stetrics�8th�

edition�Jaypee�Pu�lication,�Ne��Delhi��

�

Table� no�� �:� �onditions� Associated� �ith� A�normal� MSAFP�
�evels��
�

�le�ate��le�els:�
�

�� Neutal�tu�e�defects��due�to�leakage�into�maternal�serum��

�� A�normal�vault�defects���astroschisis,��mphalocoel,�

Bladdere�trophy���leakage�into�the�maternal�serum��

�� �esophageal�Atresia�

�� Duodenal�Atresia�

�� Renal�Anomalies��ongenital�nephrosis,Polycystic�
Kidney�A�sent�kidney,�rinary�o�struction��

�� �ther�Anomalies�like��ystic�Hygroma,�

�steogenesisimperfecta,�Sacrococcygeal�teratoma�

�� Multiple�pregnancy�

�� Intrauterine�Death��leakage�from��roken�skin��

�� Placental��horioangioma�

�� Maternal�hepatoma�and��eratoma�

�� �o��maternal��eight�

�� Preterm�Delivery�

�� �o���irth��eight�

�� �nderestimated�gestation�
�

Lo��le�els�
�

�� �hromosomal��ri�omies���ri�omy�21,��ri�omy�18��

�� Insulin�dependent�Dia�etes�mellitus�

�� �verestimated�gestational�age�

�� High�maternal��eight� �

�� �estational��ropho�lastic�disease�
�

Ref�� no�� ��:� Dr�� J�B�� Sharma,� �enetics,� �ongenital�

Malformations,� Prenataldiagnosis,� Fetal� �herapy,�

�eratology� and�Drugs�during� pregnancy� and� lactation,�

Dr��J�B��Sharma�te�t�ook�of�o�stetrics,�Avichal�Pu�lishing�

�ompany�2�14��
�

Table�no�����Aneuploidies�Associated��ith�AFP��
�

Aneuploidies� A�P�

Do�n�s�Syndrome� �o��

�urner�s�Syndrome� Decreased�

�d�ard�s�Syndrome� �nchanged�

Patau�s�Syndrome� Increased�
�

Ref�� no�� ��:� �ary� �unningham�Kenneth� J,Prenatal�

Diagnosis,F��ary�unningham�KennethJ�Steven� ���

Bloom��atherine���� Spong��illiams��stetrics�Mc��ra��

hill�education,24th��dition��
�

Positive� screen� result� indicates� that� further� evaluation��

re�uired�� � It� can� also� �e� com�ined� �ith� other� serum�

markers� to� o�tain� a� triple� marker� test� �y� inclusion� of�

serum� oestriol� and� �eta� h���16� A� strong� association�

�et�een� second� trimester� elevated� MSAFP� level� and�

adverse� pregnancy� outcome� �preterm� �irth,�

preeclampsia,� oligohydramnios,� I��R,� placental-�

a�ruption,�PPR�M,�I�FD,�still�irth,�neonatal�death���as�

found�in�a�study�conducted��y��rmila�Karya�et�al��Boyd�

et� al� proposed� that� 2nd� trimester� AFP� elevation� in� a�

normally�formed�fetus�is�due�to�changes�in�the�placenta�

�hich� has� the� property� of� responding� to� an� adverse�

environment� �y� increasing� its� surface� of� e�change��

�omen� �ith� a�normal� levels� of� AFP� are� offered� a�
targeted�ultrasound�and�amniocentesis�if�indicated���ven�

in�a�sence�of�anomalies�raised�MSAFP�may��e�associated�

�ith� poor� pregnancy� outcome� necessitating� careful�

monitoring��
�

�ra�erol�et�al�re�orte��ele�ate��������as�a�mar�er�of�
�lacental���sf�nction:�
�

�� Partial�placental�a�ruption�

�� Fetomaternal��leeding�

�� A�normal�implantation�
�

Alpha� fetoprotein� concentration� can� �e� determined�

framing�others�from�invasively�ac�uired�amniotic�fluid��

AF-AFP-test�continues�to��e��idely�applied�in� invasive�

prenatal�diagnostics��Still,�its�predicative�value�is�matter�

of�de�ate�15��here�are�many�ethical�considerations�in�the�

practice� of� fetomaternal� medicine�� �ur� o�jective� is� to�

avoid�preventa�le�death,�disease�or�disa�ility�in�children���
Co�nsellin��
�
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�ounselling�is�the�vital�part�of�any�screening�programme��

It� should� include� pre-test� and� post-test� counselling���

Pregnant� �omen� should� �e� �ell� informed� a�out� all�

implications�prior�to�screening�and�options�if�the�screen�

test� is� availa�le�� �hey� must� �e� a�are� of� signs� and�

symptoms�of�complications���hey�should��e�advised� to�

undergo�fre�uent�antenatal�check-up�and�testing��y�other�

modalities�� �he� screening� test� should� �e� accepta�le� to�

e�pectant�mother��
�

Conclusion�
�

Screening� pregnant� �omen� in� second� trimester� for�

maternal�serum�alpha-fetoprotein�levels�is�recommended�

as�it��ould�help�to�identify�high�risk�pregnancies,�allo��

close� antenatal� surveillance� for� a� �etter� pregnancy�

outcome�� �stimation� of� maternal� serum� alpha-

fetoprotein� is� found� to��e�one� of� the� cost� effective� and�

non-invasive�screening�method��Measurement�of�serum�

AFP�may��e�useful�in�screening�for�aneuploidies,�neural�

tu�e� defects� and� adverse� pregnancy� outcome�� �ffective�

use� of� serum� AFP� in� risk� assessment� and� screening�

necessitates� that�varia�les� from�maternal� characteristics�

and� medical� history� affecting� measurement� in� normal�

pregnancy�are�taken�into�account��

�
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