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Èññëåäîâàíèå âûïîëíåíî â ðàìêàõ íàó÷íîé 
òåìû «Èññëåäîâàíèå ôàêòîðîâ æåíñêîãî è ìóæ-
ñêîãî áåñïëîäèÿ â îòäàëåííûé ïåðèîä ïîñëå àâà-
ðèè íà ×åðíîáûëüñêîé ÀÝÅÑ», ¹ ãîñ. ðåãèñòðàöèè 
0111U000755. 

Âñòóïëåíèå. Áåðåìåííîñòè, êîòîðûå íàñòó-
ïèëè â ðåçóëüòàòå ïðèìåíåíèÿ âñïîìîãàòåëüíûõ 
ðåïðîäóêòèâíûõ òåõíîëîãèé (ÂÐÒ), òðåáóþò îñî-
áîé ýôôåêòèâíîé ñèñòåìû ìîíèòîðèíãà, âêëþ÷à-
þùåãî ïðåêîíöåïöèîííûé, ïðåèìïëàíòàöèîííûé, 
ïðåíàòàëüíûé, ïåðè- è ïîñòíàòàëüíûé ýòàïû. Áëàãî-
äàðÿ ðàçðàáîòêå ñîâðåìåííûõ ìåòîäîâ äîèìïëàí-
òàöèîííîé ãåíåòè÷åñêîé äèàãíîñòèêè ðÿä çàáîëå-
âàíèé ìîæíî äèàãíîñòèðîâàòü óæå íà ñàìûõ ðàííèõ 
ñòàäèÿõ ýìáðèîãåíåçà [13, 15]. Îäíàêî êîìïëåêñíàÿ 
ïðåíàòàëüíàÿ äèàãíîñòèêà â 1 è 2 òðèìåñòðàõ òàêæå 
èìååò î÷åíü âàæíîå çíà÷åíèå ïðè èíäóöèðîâàííûõ 
áåðåìåííîñòÿõ. Ýòî ñâÿçàíî ñ ïîâûøåííîé ÷àñ-
òîòîé âðîæäåííûõ ïîðîêîâ ðàçâèòèÿ (ÂÏÐ) ïëîäà 
è õðîìîñîìíîé ïàòîëîãèè â ýòîé ãðóïïå, áîëüøîé 
äîëåé ìíîãîïëîäíûõ áåðåìåííîñòåé, à òàêæå ñ 
÷ðåçâû÷àéíîé íàñòîðîæåííîñòüþ æåíùèí ê ïðîâåäå-
íèþ èíâàçèâíûõ ïðîöåäóð â ñèëó íåçàâèñèìîãî àêóøåð-
ñêîãî ðèñêà [7]. Â ñâÿçè ñ ýòèì êà÷åñòâî ôîðìèðîâàíèÿ 
ãðóïï âûñîêîãî ãåíåòè÷åñêîãî è ïåðèíàòàëüíîãî ðèñêà, 
ñíèæåíèå ÷èñëà ëîæíî ïîëîæèòåëüíûõ ðåçóëüòàòîâ 
ïðåíàòàëüíûõ îáñëåäîâàíèé ïðè áåðåìåííîñòÿõ ïîñëå 
ÂÐÒ ïðèîáðåòàþò îñîáóþ àêòóàëüíîñòü. 

Àíàëèç ìàðêåðîâ ìàòåðèíñêîé ñûâîðîòêè âìåñ-
òå ñ óëüòðàçâóêîâûìè èññëåäîâàíèÿìè (ÓÇÈ) ÿâ-
ëÿþòñÿ îñíîâíûìè ñêðèíèíãîâûìè ìåòîäàìè ïðå-
íàòàëüíîé äèàãíîñòèêè (ÏÄ), ïî äàííûì êîòîðûõ 
ðàññ÷èòûâàåòñÿ èíäèâèäóàëüíûé ãåíåòè÷åñêèé ðèñê 
áåðåìåííîé æåíùèíû. Èçìåíåíèÿ óðîâíåé áèîõè-
ìè÷åñêèõ ìàðêåðîâ ïðè áåðåìåííîñòÿõ ïîñëå ÂÐÒ 
èçó÷àëèñü âî ìíîãèõ çàðóáåæíûõ èññëåäîâàíèÿõ, â 
êîòîðûõ îïèñàííàÿ äèíàìèêà ïîêàçàòåëåé çíà÷è-
òåëüíî âàðüèðîâàëà [9, 11, 16, 17, 19]. Â îòäåëüíûõ 
îòå÷åñòâåííûõ ïóáëèêàöèÿõ, ãäå ðàññìàòðèâàëèñü 
ïîõîæèå âîïðîñû, àíàëèçèðîâàëîñü íåçíà÷èòåëü-
íîå ÷èñëî ñëó÷àåâ áåðåìåííîñòåé ïîñëå ÂÐÒ è íå 

ó÷èòûâàëèñü ïîïóëÿöèîííûå äàííûå äëÿ ôèçèîëîãè-
÷åñêîé áåðåìåííîñòè [2, 5 , 6]. 

Â ýòîé ñâÿçè, öåëüþ íàñòîÿùåé ðàáîòû ñòàëî 
èññëåäîâàíèå îñîáåííîñòåé ðàñïðåäåëåíèÿ óðîâ-
íåé áèîõèìè÷åñêèõ ìàðêåðîâ ïðè áåðåìåííîñòÿõ 
ïîñëå ÂÐÒ äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ïðåíàòàëü-
íîãî ñêðèíèíãà ó áåðåìåííûõ æåíùèí ñ îòÿãîùåííûì 
ðåïðîäóêòèâíûì àíàìíåçîì. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Êîìïëåêñíàÿ 
ïðåíàòàëüíàÿ äèàãíîñòèêà äëÿ âûÿâëåíèÿ âðîæäåííûõ 
ïîðîêîâ ðàçâèòèÿ ïëîäà ïðîâîäèëàñü â I òðèìåñòðå 
(ñðîê îò 11 íåäåëü 0 äíåé äî 13 íåäåëü 6 äíåé) è II 
òðèìåñòðå (ñðîê 14-22 íåäåëè) áåðåìåííîñòè. Äè-
àãíîñòè÷åñêèå ìåòîäû âêëþ÷àëè óëüòðàçâóêîâîå èñ-
ñëåäîâàíèå (ÓÇÈ), àíàëèç áèîõèìè÷åñêèõ ìàðêåðîâ 
ìàòåðèíñêîé ñûâîðîòêè è èíâàçèâíûå îáñëåäîâàíèÿ 
(àìíèîöåíòåç, ïëàöåíòîöåíòåç è áèîïñèÿ âîðñèí õî-
ðèîíà) â ñôîðìèðîâàííûõ ãðóïïàõ âûñîêîãî ðèñêà. 

Äëÿ êàæäîé æåíùèíû çàïîëíÿëàñü ñïåöèàëüíàÿ 
àíêåòà, êîòîðàÿ âêëþ÷àëà ñëåäóþùèå äàííûå:

 – âîçðàñò, ñîìàòè÷åñêèé àíàìíåç, ïîêàçàòåëè 
ÀÄ, êóðåíèå, âåñ è ðîñò;

 – ãåíåòè÷åñêèé àíàìíåç (îòÿãîùåíèå ðîäîñëîâ-
íîé ïî âðîæäåííîé, íàñëåäñòâåííîé è ìóëüòèôàê-
òîðíîé ïàòîëîãèè);

 – àêóøåðñêî-ãèíåêîëîãè÷åñêèé àíàìíåç (ïîðÿä-
êîâûé íîìåð áåðåìåííîñòè è ðîäîâ; èñõîä ïðåäû-
äóùèõ áåðåìåííîñòåé; îñîáåííîñòè íàñòóïëåíèÿ 
íàñòîÿùåé áåðåìåííîñòè (åñòåñòâåííîå çà÷àòèå èëè 
ÂÐÒ); â ñëó÷àå ÂÐÒ – äåòàëüíàÿ èíôîðìàöèÿ îá îñî-
áåííîñòÿõ ìåòîäà;

 – îñîáåííîñòè ïðîòåêàíèÿ áåðåìåííîñòè (óãðî-
çà ïðåðûâàíèÿ, ïðèåì ãîðìîíàëüíûõ ïðåïàðàòîâ, 
íàëè÷èå èíôåêöèîííûõ ïðîöåññîâ, îáîñòðåíèå õðî-
íè÷åñêèõ çàáîëåâàíèé). 

Àíêåòà òàêæå âêëþ÷àëà ðàçäåë ñ êàòàìíåñòè÷åñ-
êîé èíôîðìàöèåé. Ñâåäåíèÿ îá èñõîäå áåðåìåííîñ-
òè áûëè ïîëó÷åíû äëÿ êàæäîé æåíùèíû èç îáñëåäî-
âàííîé âûáîðêè. 

ÓÇÈ ïðîâîäèëîñü ñ ïîìîùüþ ñêàíåðîâ Toshiba 
Aplio XG è Aplio MX, Medison SONOASE X8 ëèíåéíûìè è 
êîíâåêñíûìè äàò÷èêàìè 5-2, 7-4 ÌÃö è âàãèíàëüíèìè 
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äàò÷èêàìè 8-4 ÌÃö. Ïðîòîêîë ÓÇÈ â I òðè-
ìåñòðå áåðåìåííîñòè ïîìèìî îöåíêè àíà-
òîìè÷åñêèõ ñòðóêòóð ïëîäà îáÿçàòåëüíî 
âêëþ÷àë èçìåðåíèå ýõî-ìàðêåðîâ õðîìî-
ñîìíîé è ãåíåòè÷åñêîé ïàòîëîãèè – âîðîò-
íèêîâîãî ïðîñòðàíñòâà (ÂÏ), êîñòè íîñà 
(ÊÍ), òðèêóñïèäàëüíîé ðåãóðãèòàöèè, êðî-
âîòîêà â âåíîçíîì ïðîòîêå. 

Áèîõèìè÷åñêèé ñêðèíèíã ìàðêåðîâ 
ìàòåðèíñêîé ñûâîðîòêè ïðîâîäèëè ìå-
òîäîì èììóíîôëóîðåñöåíòíîé TRACE-
òåõíîëîãèè íà àíàëèçàòîðå «Kryptor»ñ ïî-
ìîùüþ ðåàãåíòîâ «BRAHMS» (Ãåðìàíèÿ). 
Â I òðèìåñòðå èçìåðÿëè ñâÿçàííûé ñ áå-
ðåìåííîñòüþ áåëîê ïëàçìû ÐÀÐÐ-À è ñâî-
áîäíóþ ß-ñóáúåäèíèöó õîðèîíè÷åñêîãî 
ãîíàäîòðîïèíà (ñâ. ß-ÕÃ×). Ìàðêåðàìè II 

êëîìèôåíà öèòðàòà èëè ãîíàäîòðîïèíîâ (ÈÎ) – 223 
ñëó÷àÿ; âíóòðèìàòî÷íàÿ èíñåìèíàöèÿ ñïåðìîé ìóæà 
áåç ÈÎ è ñ ÈÎ (ÂÌÈ) – 287 ñëó÷àåâ; ýêñòðàêîðïîðàëüíîå 
îïëîäîòâîðåíèå (ÝÊÎ) ñ èëè áåç IntraCytoplasmic 
Sperm Injection (ICSI) – 456 ñëó÷àåâ. Âî âñåõ ñëó÷àÿõ 
ïî äàííûì êîìïëåêñíîé ïðåíàòàëüíîé äèàãíîñòèêè 
âðîæäåííàÿ ïàòîëîãèÿ ïëîäà áûëà èñêëþ÷åíà. 

Ìåäèàíû áèîõèìè÷åñêèõ ìàðêåðîâ â îáåèõ ãðóï-
ïàõ ïðåäñòàâëåíû â òàáëèöå 1. 

Â 1 òðèìåñòðå áåðåìåííîñòè ñòàòèñòè÷åñêè 
çíà÷èìûå îòëè÷èÿ áûëè óñòàíîâëåíû äëÿ óðîâíÿ 
ÐÀÐÐ-À, êîòîðûé âî âñåõ òðåõ ïîäãðóïïàõ èìåë îáùóþ 
òåíäåíöèþ ê ñíèæåíèþ ïî ñðàâíåíèþ ñ êîíòðîëüíîé 
ãðóïïîé è ñîñòàâèë â ñðåäíåì 0,84 ÌîÌ (ð < 0,05). 
Íàèáîëåå âûðàæåííûì ñíèæåíèå ýòîãî ìàðêåðà 
áûëî â ãðóïïå áåðåìåííîñòåé ïîñëå ÝÊÎ+ICSI (ìå-
äèàíà 0,82 ÌîÌ). Îòìå÷åíà òåíäåíöèÿ ñâ. β-ÕÃ× ê 
íåçíà÷èòåëüíîìó ïîâûøåíèþ, íî ðàçëè÷èÿ ïî ñðàâ-
íåíèþ ñ êîíòðîëåì íå çíà÷èìûå. Âî 2 òðèìåñòðå áå-
ðåìåííîñòè óðîâíè ÀÔÏ è ÍÝ íå îòëè÷àëèñü ìåæäó 
îñíîâíîé è êîíòðîëüíîé ãðóïïàìè, îäíàêî, óðîâåíü 
ñâ. β-ÕÃ× áûë ïîâûøåí (1,28 ÌîÌ è 1,05 ÌîÌ ñîî-
òâåòñòâåííî, ð < 0,001). 

Äàëåå áûë ïðîâåäåí ìåòà-àíàëèç ïîëó÷åííûõ 
ðåçóëüòàòîâ ñ äàííûìè äðóãèõ èññëåäîâàíèé ïî 
äàííîé ïðîáëåìàòèêå. Óðîâåíü ñâ. fβ-ÕÃ× â 1 òðèìå-
ñòðå ëèáî íå èìåë çíà÷èìûõ îòëè÷èé îò êîíòðîëüíîé 
ãðóïïû (àíàëîãè÷íî íàøèì ðåçóëüòàòàì), ëèáî áûë 
ïîâûøåííûì. ×òî êàñàåòñÿ óðîâíÿ ÐÀÐÐ-À, òî â ïî-
äàâëÿþùåì ÷èñëå êðóïíûõ ìóëüòèöåíòðîâûõ èññëå-
äîâàíèé (7/10) îí òàêæå áûë ñíèæåííûì ïî ñðàâíå-
íèþ ñ ôèçèîëîãè÷åñêèìè áåðåìåííîñòÿìè (òàáë. 2). 

Òî÷íàÿ ïðè÷èíà ñíèæåíèÿ óðîâíÿ ÐÀÐÐ-À ïðè 
áåðåìåííîñòÿõ ïîñëå ÂÐÒ íå óñòàíîâëåíà. Ïðåäïî-
ëàãàåòñÿ, ÷òî âëèÿíèå ìîãóò îêàçûâàòü ïåðñèñòè-
ðóþùèå êèñòû æåëòîãî òåëà, ìíîæåñòâåííûå ìåñòà 
èìïëàíòàöèè íåñêîëüêèõ ýìáðèîíîâ; ìåòàáîëè÷åñ-
êèå íàðóøåíèÿ â îðãàíèçìå æåíùèíû, îáóñëîâëè-
âàþùèå â ñâîþ î÷åðåäü è åå áåñïëîäèå; ãîðìîíàëü-
íàÿ òåðàïèÿ, âëèÿþùàÿ íà ãîðìîíàëüíóþ ôóíêöèþ 
ïëàöåíòû è äð. [8, 10, 12]. Íî íåçàâèñèìî îò ïðè÷èíû, 
äèíàìèêà ê ñíèæåíèþ óðîâíÿ ÐÀÐÐ-À ïðè áåðåìåí-
íîñòÿõ ïîñëå ÂÐÒ, àíàëîãè÷íàÿ òàêîâîé ïðè õðîìî-
ñîìíîé àíýóïëîèäèè ó ïëîäà, ìîæåò çàêîíîìåðíî 
ïðèâîäèòü ê óâåëè÷åíèþ ÷èñëà ëîæíîïîëîæèòåëüíûõ 

Òàáëèöà 1

Ìåäèàíû óðîâíåé áèîõèìè÷åñêèõ ìàðêåðîâ ïðè 
áåðåìåííîñòÿõ ïîñëå ÂÐÒ

Ìàðêåð
(ÌîÌ)

Êîíòðîëüíàÿ 
ãðóïïà

(n = 34860)

Áåðåìåííîñòè ïîñëå ÂÐÒ

ÈÎ
(n = 223)

ÂÌÈ
(n = 287)

ÝÊÎ+ ICSI
(n = 456)

Ñðåäíåå

ñâ. β-ÕÃ×:

1òðèìåñòð 1,01 1,06 1,05 1,08 1,07

2òðèìåñòð 1,05 1,23* 1,19* 1,32* 1,28*

ÐÀÐÐ-À 1,04 0,87* 0,89* 0,82* 0,84*

ÀÔÏ 1,02 0,99 1,05 1,02 1,03

ÍÝ 1,02 1,04 1,03 0,99 1,02

Ïðèìå÷àíèå: * óðîâåíü çíà÷èìîñòè îòëè÷èé ïî ñðàâíåíèþ ñ êîíòðîëüíîé 

ãðóïïîé ð < 0,05. 

òðèìåñòðà áûëè àëüôà-ôåòîïðîòåèí (ÀÔÏ), ñâ. ß-ÕÃ× 
è íåêîíúþãèðîâàííûé ýñòðèîë (ÍÝ). Äëÿ òåõ æåíùèí, 
êîòîðûå ïðîøëè êîìáèíèðîâàííûé óëüòðàçâóêîâîé 
è áèîõèìè÷åñêèé ñêðèíèíã I òðèìåñòðà è íå áûëè 
âêëþ÷åíû â ãðóïïó âûñîêîãî ãåíåòè÷åñêîãî ðèñêà, 
âî II òðèìåñòðå èññëåäîâàëè òîëüêî óðîâåíü ÀÔÏ êàê 
ìàðêåðà îòêðûòûõ äåôåêòîâ íåâðàëüíîé òðóáêè è 
ïåðåäíåé áðþøíîé ñòåíêè ïëîäà. Äëÿ ðàñ÷åòà èíäè-
âèäóàëüíîãî ðèñêà æåíùèíû â I òðèìåñòðå èñïîëüçî-
âàëè êîìïüþòåðíóþ ïðîãðàììó «Astraia» (Ãåðìàíèÿ). 
Âî II òðèìåñòðå áåðåìåííîñòè ðèñê ðàññ÷èòûâàëè ñ 
ïîìîùüþ ïðîãðàììû «BRAHMS Fast Screen PreI Plus» 
(Ãåðìàíèÿ). 

Õðîìîñîìíûå ïðåïàðàòû èç áèîïòàòîâ ïëàöåíòû 
ïðèãîòàâëèâàëè «ïðÿìûì» ìåòîäîì, àìíèîòè÷åñêóþ 
æèäêîñòü êóëüòèâèðîâàëè ïî ñòàíäàðòíîé ìåòîäè-
êå [3]. Èññëåäîâàíèå êàðèîòèïà íîâîðîæäåííîãî 
ïðîâîäèëè â ëèìôîöèòàõ ïåðèôåðè÷åñêîé êðîâè 
ñòàíäàðòíûì ìåòîäîì [4]. 

Âî âñåõ ñëó÷àÿõ âûÿâëåíèÿ ÂÏÐ ïëîäà äèàã-
íîç âåðèôèöèðîâàëñÿ ïðè ïàòîëîãîàíàòîìè÷åñêîì 
èññëåäîâàíèè. 

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèÿ áûëà ñôîðìèðî-
âàíà îñíîâíàÿ ãðóïïà èç 966 æåíùèí, ó êîòîðûõ áå-
ðåìåííîñòü íàñòóïèëà ïîñëå ëå÷åíèÿ â öåíòðå 
ðåïðîäóêöèè ÷åëîâåêà «ÑÀÍÀ-ÌÅÄ» ñ ïðèìåíåíè-
åì âñïîìîãàòåëüíûõ ðåïðîäóêòèâíûõ òåõíîëîãèé. 
Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 34860 áåðåìåííûõ 
æåíùèí ñ ôèçèîëîãè÷åñêîé áåðåìåííîñòüþ, îáñëå-
äîâàííûõ â Äîíåöêîì îáëàñòíîì ñïåöèàëèçèðîâàí-
íîì öåíòðå ìåäèöèíñêîé ãåíåòèêè è ïðåíàòàëüíîé 
äèàãíîñòèêè è öåíòðå «ÑÀÍÀ-ÌÅÄ». Ðàñïðåäåëåíèå 
âîçðàñòíîãî ñîñòàâà îñíîâíîé è êîíòðîëüíîé ãðóïï 
áûëî ðàâíîçíà÷íûì – ìåäèàíà ñîñòàâèëà 32,7 è 31,9 
ëåò ñîîòâåòñòâåííî. 

Ïîëó÷åííûå ðåçóëüòàòû îáðàáàòûâàëè ñ ïîìî-
ùüþ ìåòîäîâ âàðèàöèîííîé ñòàòèñòèêè, ìåòà-àíà-
ëèçà ñ èñïîëüçîâàíèåì êîìïüþòåðíûõ ïðîãðàìì 
«Statistica», âåðñèÿ 6.0 (StatSoft Inc., ÑØÀ) è Microsoft 
Excel, âåðñèÿ 7.0 (Microsoft, ÑØÀ). 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. Äëÿ 
îöåíêè äèíàìèêè ñûâîðîòî÷íûõ ìàðêåðîâ ïðè áåðå-
ìåííîñòÿõ ïîñëå ÂÐÒ îñíîâíàÿ ãðóïïà áûëà ðàçäå-
ëåíà íà òðè ïîäãðóïïû, â çàâèñèìîñòè îò èñïîëüçî-
âàííîãî ìåòîäà: èíäóêöèÿ îâóëÿöèè ñ ïðèìåíåíèåì 
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ðåçóëüòàòîâ ïðåíàòàëüíîãî ñêðèíèíãà è ê íåî-
áîñíîâàííîìó çàâûøåíèþ ÷èñëà ðåêîìåíäóåìûõ 
èíâàçèâíûõ ïðîöåäóð. Äëÿ îöåíêè òàêîãî ýôôåêòà 
ïðîâåäåí ñðàâíèòåëüíûé àíàëèç êîëè÷åñòâà æåíùèí 
îñíîâíîé è êîíòðîëüíîé ãðóïï, èìåâøèõ çíà÷åíèÿ 
èíäèâèäóàëüíîãî ãåíåòè÷åñêîãî ðèñêà áîëüøå ïî-
ðîãîâîãî çíà÷åíèÿ 1/250 è ðîäèâøèõ çäîðîâûõ äåòåé 
(ðèñ.). 

Åñëè áû èíäèâèäóàëüíûé ðèñê ðàññ÷èòûâàëñÿ 
òîëüêî ïî âîçðàñòó è óëüòðàçâóêîâûì ìàðêåðàì (âî-
ðîòíèêîâîå ïðîñòðàíñòâî è êîñòü íîñà), òî â ãðóïïó 
ðèñêà ïîïàëî áû ïðèìåðíî 3,5 % æåíùèí îñíîâíîé 

ãðóïïû è 3,2 % – êîíòðîëüíîé. Åñëè 
áû ó÷èòûâàëñÿ âîçðàñò è óðîâíè 
áèîõèìè÷åñêèõ ìàðêåðîâ, òî ïî-
ÿâëÿëàñü âûðàæåííàÿ äèñïðîïîð-
öèÿ ìåæäó äâóìÿ ãðóïïàìè – 7,8 % 
è 4,2 % ñîîòâåòñòâåííî (ð < 0,05). 
Ïðè êîìáèíèðîâàííîì ðàñ÷åòå 
âîçðàñò+ÂÏ+ÊÍ+óðîâíè áèîõèìè-
÷åñêèõ ìàðêåðîâ òàêæå ñîõðàíÿåò-
ñÿ çíà÷èìàÿ ðàçíèöà (5,9 % è 3,4 %, 
ð < 0,05), îáóñëîâëåííàÿ ñíèæåíèåì 
óðîâíÿ ÐÀÐÐ-À ïðè áåðåìåííîñòÿõ 
ïîñëå ÂÐÒ. 

Ïîëó÷åííûå äàííûå îáóñëîâ-
ëèâàþò íåîáõîäèìîñòü ââåäåíèÿ 
êîýôôèöèåíòîâ êîððåêöèè óðîâíÿ 
ÐÀÐÐ-À ïðè áåðåìåííîñòÿõ ïîñëå 
ÂÐÒ äëÿ ïîâûøåíèÿ òî÷íîñòè îöåíêè 
èäèâèäóàëüíîãî ãåíåòè÷åñêîãî ðèñêà 
æåíùèíû. Èñõîäÿ èç ïîëó÷åííûõ 
äàííûõ î ðàñïðåäåëåíèè çíà÷åíèé 
ÐÀÐÐ-À ó æåíùèí îñíîâíîé è êîíòð-
îëüíîé ãðóïï, ìåòîäîì ìóëüòèâàðè-
àíòíîãî ðåãðåññèîííîãî àíàëèçà áûë 
ðàññ÷èòàí êîýôôèöèåíò êîððåêöèè 
óðîâíÿ ÐÀÐÐ-À ïðè èíäóöèðîâàííîé 
áåðåìåííîñòè (k), êîòîðûé ðàâíÿåòñÿ 
0,41. Ïîëó÷åíî óðàâíåíèå äëÿ êîððåê-
öèè óðîâíÿ ÐÀÐÐ-À:

Óðîâåíü ÐÀÐÐ-À 
êîððåãè ðîâàííûé = 

Èçìåðåííîå çíà÷åíèå ÐÀÐÐ-À + 
0,036 k

Òàáëèöà 2

Èçìåíåíèÿ óðîâíåé ÐÀÐÐ-À è ñâ. β-ÕÃ× â 1 òðèìåñòðå 
ïðè áåðåìåííîñòÿõ ïîñëå ÂÐÒ. Ìåòà-àíàëèç ðàçíûõ 

èññëåäîâàíèé

Èññëåäîâàíèå

Ïðîàíàëèçèðîâàíî 
ñëó÷àåâ (n)

Ìåäèàíà áèîõèìè÷åñêèõ 
ñûâîðîòî÷íûõ ìàðêåðîâ

Áåðåìåí-
íîñòü 

ïîñëå ÂÐÒ

Ñïîíòàí íàÿ 
áåðåìåí-

íîñòü
PAPP-A ñâ. β-ÕÃ×

Liao A. et al. 
(2001) [17]

220 1233 1,00* 1,21*

Maymon R., Shul-
man A. (2004) [19]

99 1781 0,78* 1,10

Ghisoni L. et al. (2003)
[11]

142 426 0,99 1,16*

Hui et al. (2005) [14] 93 1369 0,83* 0,87*

Lambert-Mes-
serlian G. 
et al. (2006) [16]

277 
37070 0,94 1,13

Anckaert E. et 
al. (2008) [9]

784 18829 0,78* 0,90

Gjerris et al. 
(2009) [12]

992 2532 0,78* 0,96

Amor et al. (2009) [8] 1739 50253 0,87* 1,01

Bender et al. 
(2010) [10]

110 9358 0,86* 1,10*

Matilainen et al. 
(2011) [18]

282 24783 0,82* 1,00

Ñîáñòâåííûå äàííûå 966 34860 0,84* 1,07

Ïðèìå÷àíèå: * óðîâåíü çíà÷èìîñòè îòëè÷èé ïî ñðàâíåíèþ ñî ñïîíòàííîé 

áåðåìåííîñòüþ ð < 0,05. 

Ðèñ. ×èñëî áåðåìåííûõ ñ âûñîêèì èíäèâèäóàëüíûì 

ðèñêîì â îñíîâíîé è êîíòðîëüíîé ãðóïïàõ. 
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Âíåñåíèå â êîìïüþòåðíóþ ïðîãðàììó äëÿ ðàñ÷å-
òà èíäèâèäóàëüíîãî ðèñêà æåíùèíû êîððèãèðîâàí-
íîãî óðîâíÿ ÐÀÐÐ-À ïîçâîëÿåò ñíèçèòü êîëè÷åñòâî 
ëîæíîïîëîæèòåëüíûõ ðåçóëüòàòîâ ñêðèíèíãà 1 òðè-
ìåñòðà â îñíîâíîé ãðóïïå íà 2,6 %, ÷òî ñîîòâåòñòâóåò 
ïîêàçàòåëþ ïðè ôèçèîëîãè÷åñêîé áåðåìåííîñòè. 

Ðåòðîñïåêòèâíûé àíàëèç ðàñïðåäåëåíèÿ ëîæíî-
ïîëîæèòåëüíûõ ðåçóëüòàòîâ áûë ñäåëàí è äëÿ áèîõè-
ìè÷åñêîãî ñêðèíèíãà 2 òðèìåñòðà. Óñòàíîâëåíî, ÷òî 
â ãðóïïó âûñîêîãî ðèñêà áûëî âêëþ÷åíî 8,9 % æåí-
ùèí îñíîâíîé ãðóïïû – ïðàêòè÷åñêè â 2 ðàçà áîëüøå, 
÷åì â êîíòðîëüíîé (4,6 %, ð < 0,001). Òàêàÿ ñèòóàöèÿ 
îáúÿñíÿåòñÿ òåì, ÷òî â õîäå ïðåíàòàëüíîãî ñêðèíèí-
ãà 2 òðèìåñòðà èíäèâèäóàëüíûé ðèñê æåíùèíû ïî 
õðîìîñîìíîé ïàòîëîãèè ïëîäà ðàññ÷èòûâàåòñÿ òîëü-
êî ñ ó÷åòîì âîçðàñòà è óðîâíåé ñûâîðîòî÷íûõ ìàð-
êåðîâ, à ïî íàøèì äàííûì ïðè áåðåìåííîñòÿõ ïîñëå 
ÂÐÒ óðîâåíü ñâ. β-ÕÃ× âî 2 òðèìåñòðå ñóùåñòâåí-
íî âûøå, ÷åì ïðè ôèçèîëîãè÷åñêîé áåðåìåííîñòè 
(òàáë. 1), àíàëîãè÷íî èçìåíåíèÿì ýòîãî ìàðêåðà ïðè 
òðèñîìèè 21 ó ïëîäà. Òî åñòü, ó æåíùèí ñ èíäóöèðî-
âàííîé áåðåìåííîñòüþ áèîõèìè÷åñêèé ñêðèíèíã 2 
òðèìåñòðà èìååò íèçêóþ ñïåöèôè÷íîñòü. 

Âûâîäû. Ìåòîäîì âûáîðà äëÿ âûÿâëåíèÿ õðîìî-
ñîìíîé ïàòîëîãèè ïëîäà ïðè áåðåìåííîñòÿõ ïîñëå 
ÂÐÒ ÿâëÿåòñÿ êîìáèíèðîâàííûé óëüòðàçâóêîâîé è 
áèîõèìè÷åñêèé ñêðèíèíã â 11-13 íåäåëü áåðåìåí-
íîñòè, êîòîðûé òàêæå âûñîêîèíôîðìàòèâåí äëÿ 
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ðàííåãî ïðîãíîçèðîâàíèÿ ïåðèíàòàëüíîãî ðèñêà 
(ïðåýêëàìïñèè, ïðåæäåâðåìåííûõ ðîäîâ, çàäåðæêè 
ðàçâèòèÿ ïëîäà) [1]. 

Óñòàíîâëåííûå â äàííîì èññëåäîâàíèè îñîáåí-
íîñòè äèíàìèêè áèîõèìè÷åñêèõ ìàðêåðîâ (ñíèæå-
íèå óðîâíÿ ÐÀÐÐ-À â 1-ì òðèìåñòðå è ïîâûøåíèå 
ñâ. β-ÕÃ× âî 2-ì òðèìåñòðå) ïîçâîëèëè ðàçðàáîòàòü 
ïðèíöèïû êîððåêöèè ïîêàçàòåëåé, ñíèçèòü ÷èñëî 

ëîæíîïîëîæèòåëüíûõ ðåçóëüòàòîâ è ïîâûñèòü ÷óâ-

ñòâèòåëüíîñòü êîìïëåêñíîé ïðåíàòàëüíîé äèàãíîñòèêè 

ó æåíùèí ñ îòÿãîùåííûì ðåïðîäóêòèâíûì àíàìíåçîì. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 

Ïðîâîäèòñÿ èññëåäîâàíèå èíôîðìàòèâíîñòè íîâûõ 

áèîõèìè÷åñêèõ ìàðêåðîâ, ïîçâîëÿþùèõ ïðîãíîçè-

ðîâàòü îñëîæíåíèÿ èíäóöèðîâàííûõ áåðåìåííîñòåé. 
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ÄÎÏÎÌ²ÆÍÈÕ ÐÅÏÐÎÄÓÊÒÈÂÍÈÕ ÒÅÕÍÎËÎÃ²É
Í³êîëåíêî Ì. ²., Ãðàáàð Â. Â., Àðáóçîâà Ñ. Á., Òåëèò÷åíêî À. Ã. 
Ðåçþìå. Ìåòîþ ðîáîòè ñòàëî äîñë³äæåííÿ îñîáëèâîñòåé ðîçïîä³ëó ð³âí³â á³îõ³ì³÷íèõ ìàðêåð³â ïðè âàã³ò-

íîñòÿõ ï³ñëÿ äîïîì³æíèõ ðåïðîäóêòèâíèõ òåõíîëîã³é (ÄÐÒ) äëÿ ï³äâèùåííÿ åôåêòèâíîñò³ ïðåíàòàëüíîãî ñêðè-
í³íãó ó âàã³òíèõ æ³íîê ç îáòÿæåíèì ðåïðîäóêòèâíèì àíàìíåçîì. Íàìè ïîð³âíþâàâñÿ ðåçóëüòàò êîìïëåêñíî¿ 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 4 (116)116

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

ïðåíàòàëüíî¿ ä³àãíîñòèêè â 1 ³ 2 òðèìåñòðàõ âàã³òíîñò³ ó 966 æ³íîê ç ³íäóêîâàíîþ òà ó 34 860 æ³íîê ç³ ñïîíòàííîþ 
ô³ç³îëîã³÷íîþ âàã³òí³ñòþ. Ó 1 òðèìåñòð³ âàã³òíîñò³ ñòàòèñòè÷íî çíà÷óù³ â³äì³ííîñò³ áóëè âñòàíîâëåí³ äëÿ ð³âíÿ 
ÐÀÐÐ-À, ÿêèé ó æ³íîê ç ³íäóêîâàíîþ âàã³òí³ñòþ ìàâ çàãàëüíó òåíäåíö³þ äî çíèæåííÿ â ïîð³âíÿíí³ ç êîíòðîëüíîþ 
ãðóïîþ. Íà ï³äñòàâ³ îòðèìàíèõ äàíèõ ïðî ðîçïîä³ë çíà÷åíü ÐÀÐÐ-À ó æ³íîê ç ³íäóêîâàíîþ òà ñïîíòàííîþ âà-
ã³òí³ñòþ ìåòîäîì ìóëüòèâàð³àíòíîãî ðåãðåñ³éíîãî àíàë³çó áóâ ðîçðàõîâàíèé êîåô³ö³ºíò êîðåêö³¿ ð³âíÿ ÐÀÐÐ-À 
ïðè ³íäóêîâàí³é âàã³òíîñò³. 

Êëþ÷îâ³ ñëîâà: ³íäóêîâàíà âàã³òí³ñòü, á³îõ³ì³÷í³ ìàðêåðè, ÄÐÒ. 
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ÎÑÎÁÅÍÍÎÑÒÈ ÄÈÍÀÌÈÊÈ ÁÈÎÕÈÌÈ×ÅÑÊÈÕ ÌÀÐÊÅÐÎÂ 1 È 2 ÒÐÈÌÅÑÒÐÎÂ ÏÐÈ ÁÅÐÅÌÅÍÍÎÑ-

ÒßÕ ÏÎÑËÅ ÂÑÏÎÌÎÃÀÒÅËÜÍÛÕ ÐÅÏÐÎÄÓÊÒÈÂÍÛÕ ÒÅÕÍÎËÎÃÈÉ
Íèêîëåíêî Ì. È., Ãðàáàðü Â. Â., Àðáóçîâà Ñ. Á., Òåëèò÷åíêî À. Ã. 
Ðåçþìå. Öåëüþ ðàáîòû ñòàëî èññëåäîâàíèå îñîáåííîñòåé ðàñïðåäåëåíèÿ óðîâíåé áèîõèìè÷åñêèõ ìàð-

êåðîâ ïðè áåðåìåííîñòÿõ ïîñëå ÂÐÒ äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè ïðåíàòàëüíîãî ñêðèíèíãà ó áåðåìåííûõ 
æåíùèí ñ îòÿãîùåííûì ðåïðîäóêòèâíûì àíàìíåçîì. Íàìè ñðàâíèâàëñÿ ðåçóëüòàò êîìïëåêñíîé ïðåíàòàëüíîé 
äèàãíîñòèêè â 1 è 2 òðèìåñòðàõ áåðåìåííîñòè ó 966 æåíùèí ñ èíäóöèðîâàííîé è ó 34 860 æåíùèí ñî ñïîíòàí-
íîé ôèçèîëîãè÷åñêîé áåðåìåííîñòüþ. Â 1 òðèìåñòðå áåðåìåííîñòè ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ áûëè 
óñòàíîâëåíû äëÿ óðîâíÿ ÐÀÐÐ-À, êîòîðûé ó æåíùèí ñ èíäóöèðîâàííîé áåðåìåííîñòüþ îìåë îáùóþ òåíäåí-
öèþ ê ñíèæåíèþ ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ î ðàñïðåäåëåíèè 
çíà÷åíèé ÐÀÐÐ-À ó æåíùèí ñ èíäóöèðîâàííîé è ñïîíòàííîé áåðåìåííîñòüþ ìåòîäîì ìóëüòèâàðèàíòíîãî ðå-
ãðåññèîííîãî àíàëèçà áûë ðàññ÷èòàí êîýôôèöèåíò óðîâíÿ ÐÀÐÐ-À ïðè èíäóöèðîâàííîé áåðåìåííîñòè. 

Êëþ÷åâûå ñëîâà: èíäóöèðîâàííàÿ áåðåìåííîñòü, áèîõèìè÷åñêèå ìàðêåðû, ÂÐÒ. 
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Dynamics of the 1st and 2nd Trimesters Biochemical Markers in Pregnancies after Assisted Reproductive 

Technology
Nikolenko Ì. I., Grabar V. V., Àrbusova S. B., Òålitchenko À. G. 
Abstract. The aim was to investigate the distribution of biochemical markers characteristics in pregnancies after 

assisted reproductive technology (ART) to improve prenatal screening in pregnant women with complicated reproduc-
tive history. We compared the outcome of complex prenatal diagnosis in the 1st and 2nd trimester of pregnancy in 966 
women with induced pregnancy (ovulation induction (OI) in 223, intrauterine insemination (IUI) in 287, in vitro fertiliza-
tion (IVF) in 456) and 34860 in women with spontaneous physiological pregnancy. In the 1st trimester in women with 
induced pregnancy (OI, IUI, IVF) statistically significant differences were established for the level of PAPP-A compared 
with the control group (0,84 ÌîÌ (ð < 0,05)). 

The lowest level of PAPP-A was registered in IVF-pregnancies (0,82 ÌîÌ). The tendency for elevation of free β 
human chorionic gonadotropin (free β-HCG) was noted but it was not statistically significant. Levels of alfafetoprotein 
and nongonjugated estriol in 2nd trimester were not different in spontaneous and induced pregnancies, but β-HCG 
level was higher (1,05 ÌîÌ and 1,28 ÌîÌ respectively, ð < 0,001). 

The dynamic of a lower level of PAPP-A in pregnancies after ART is similar to that in the chromosomal aneuploidy 
in the fetus and can naturally lead to an increase in the number of false-positive results prenatal screening and unrea-
sonably high number of invasive procedures recommended. We assessed the such effect in a comparative analysis 
in women with induced pregnancy and control group that had values of individual genetic risk greater than 1/250 and 
gave birth to healthy children. Revealed that in the combined calculation of genetic risk based on age, nuchal trans-
lucency, the length of the nasal bone and biochemical markers there was a significant difference (5.9 % and 3.4 %, 
p < 0.05) due to a decrease in the level of PAPP-A in pregnancies after assisted reproduction. The obtained data ne-
cessitate the introduction of correction factors PAPP-A levels in pregnancies after assisted reproduction to increase 
the accuracy of individual genetic risk assessment. 

Based on data of sharing values PAPP-A in women with induced and spontaneous pregnancy using method of 
multivariate regression analysis was calculated correction factor of PAPP-A in induced pregnancy, it was 0,41. 

Adding to the computer program of calculation of an individual genetic risk correction factor of PAPP-A can reduce 
the number of false-positive screening results 1 trimester in the study group by 2.6 %, which corresponds to the index 
in physiological pregnancy. 

Keywords: induced pregnancy, biochemical markers, ART. 
Ðåöåíçåíò – ïðîô. Ë³õà÷îâ Â. Ê. 

Ñòàòòÿ íàä³éøëà 10. 09. 2014 ð. 




