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Çàïîð³çüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò

Âñòóï. Ïðîáëåìà çàõâîðþâàíü ïåðåäì³õó-
ðîâî¿ çàëîçè (ÏÇ) º íà ñüîãîäí³øí³é äåíü íàä-
çâè÷àéíî àêòóàëüíîþ. Öå ïîâ’ÿçàíî ç³ çá³ëüøåí-
íÿì ê³ëüêîñò³ âèïàäê³â çàõâîðþâàíü, ó òîìó ÷èñë³
³ çëîÿê³ñíèõ íîâîóòâîðåíü, ïîøèðåííÿì ïàòî-
ëîã³¿ ñåðåä ÷îëîâ³ê³â ìîëîäîãî â³êó, òðóäíîùà-
ìè ä³àãíîñòèêè, îñîáëèâî íà ðàíí³õ ñòàä³ÿõ, ï³çí³ì
âèÿâëåííÿì, ï³äâèùåííÿì ñìåðòíîñò³. Òîìó ïè-
òàííÿ ðàííüîãî âèÿâëåííÿ ö³º¿ íîçîëîã³¿ äóæå
âàæëèâå.

Ðàê ïåðåäì³õóðîâî¿ çàëîçè (ÐÏÇ) º äðó-
ãîþ çà ÷àñòîòîþ ïðè÷èíîþ ñìåðò³ â³ä ðàêó ó
÷îëîâ³ê³â. Ïîøèðåí³ñòü ðàêó ïðîñòàòè çá³ëüøóºòü-
ñÿ ç â³êîì. Ç óñ³õ íîâèõ âèïàäê³â ðàêó ïåðåäì³-
õóðîâî¿ çàëîçè ëèøå 0,6% ä³àãíîñòóþòüñÿ ñåðåä
÷îëîâ³ê³â ìîëîäøå 44 ðîê³â, ïðè öüîìó á³ëüø³ñòü
âèïàäê³â ä³àãíîñòóºòüñÿ ó â³ö³ â³ä 65 äî
74,1 ðîêó [1]. Ðàê ïåðåäì³õóðîâî¿ çàëîçè, ÿê ïðà-
âèëî, ïðîò³êàº áåçñèìïòîìíî, òîìó öå º ñèëü-
íèì ñòèìóëîì äî øèðîêîãî âèêîðèñòàííÿ ñêðè-
í³íãó íà îñíîâ³ ïðîñòàòñïåöèô³÷íîãî àíòèãåíó
(PSA) äëÿ ðàííüîãî âèÿâëåííÿ ö³º¿ íîçîëîã³¿.

Ç ìîìåíòó âèÿâëåííÿ ñèðîâàòêîâîãî ïðîñ-
òàòñïåöèô³÷íîãî àíòèãåíó (PSA), â³í ñòàâ ãîëîâ-
íèì ìîëåêóëÿðíèì ìàðêåðîì, ùî âèêîðèñòîâóºòüñÿ
â ä³àãíîñòèö³ ðàêó ïðîñòàòè [2] . 

Çàãàëüíèé PSA (tPSA) – õ³ìîòðèïñèíî-
ïîä³áíà ñåðèíîâà ïðîòåàçà, ùî ïðîäóêóºòüñÿ
êë³òèíàìè ïðîñòàòè÷íîãî åï³òåë³þ ïðîñòàòè. tPSA
ñêëàäàºòüñÿ ç³ çâ’ÿçàíîãî PSA òà â³ëüíîãî PSA
(fPSA). Ñï³ââ³äíîøåííÿ fPSA äî tPSA ìàº íàçâó
PSA-index, à ñï³ââ³äíîøåííÿ tPSA äî îá’ºìó ïðî-
ñòàòè – ù³ëüí³ñòü PSA.

Ìåòîþ ñêðèí³íãó íà PSA º òåñòóâàííÿ
áåçñèìïòîìíèõ ÷îëîâ³ê³â òà ïîêðàùåííÿ â³ääà-
ëåíèõ ðåçóëüòàò³â ë³êóâàííÿ øëÿõîì ä³àãíîñòó-
âàííÿ ðàêó íà ðàíí³é ñòàä³¿. Ïåðåâàãà ñêðèí³íãó –
öå çìåíøåííÿ ÷àñòêè âèïàäê³â çàïóùåíî¿ ñòàä³¿
íà ìîìåíò âñòàíîâëåííÿ ä³àãíîçó òà çíèæåííÿ
ð³âíÿ ñìåðòíîñò³ â³ä ðàêó ïðîñòàòè [3].

Íèí³ çàãàëüíèé ð³âåíü tPSA â ñèðîâàòö³
êðîâ³ ≥4 íã/ìë àáî àíîìàëüí³ ðåçóëüòàòè ïàëü-
öüîâîãî ðåêòàëüíîãî äîñë³äæåííÿ º ïîêàçàííÿì
äëÿ òðàíñðåêòàëüíîãî ÓÇÄ ç á³îïñ³ºþ äëÿ âèÿâ-

ëåííÿ ðàêó ïåðåäì³õóðîâî¿ çàëîçè [5]. Òåñòóâàí-
íÿ íà ïðîñòàòñïåöèô³÷íèé àíòèãåí (PSA) ó ïî-
ºäíàíí³ ç ïàëüöüîâèì ðåêòàëüíèì äîñë³äæåí-
íÿì (ÏÐÄ) º ³íñòðóìåíòîì ñêðèí³íãó äëÿ ä³àã-
íîñòèêè ðàêó ïåðåäì³õóðîâî¿ çàëîçè. Îáñòå-
æåííÿ Cabarkapa S., Perera M., McGrath S.,
Lawrentschuk N. íà îñíîâ³ PSA ïîêàçàëî çíè-
æåííÿ ðèçèêó ñìåðòíîñò³ íà 21%, àëå â òîé æå
÷àñ âîíî ïðèçâîäèëî äî íàäì³ðíî¿ ä³àãíîñòèêè
òà íàäì³ðíîãî ë³êóâàííÿ [4].

Ñüîãîäí³ ñêðèí³íã tPSA º ñóïåðå÷ëèâèì ÷å-
ðåç ÷èñëåíí³ îáìåæåííÿ. Õî÷à é  á³ëüø âèñîêèé
ð³âåíü tPSA âêàçóº íà ï³äâèùåíèé ðèçèê ðîçâèò-
êó ðàêó ïåðåäì³õóðîâî¿ çàëîçè, çàãàëüíèé ïîêàç-
íèê PSA º ÷óòëèâèì, àëå íå ñïåöèô³÷íèì äëÿ ðàêó
ïðîñòàòè ³ íà íüîãî âïëèâàþòü ³íø³ ôàêòîðè, òàê³
ÿê äîáðîÿê³ñíà ã³ïåðïëàç³ÿ ïåðåäì³õóðîâî¿ çàëîçè,
ïðîñòàòèò, âèêîíàííÿ ïàëüöüîâîãî ðåêòàëüíîãî
äîñë³äæåííÿ òà ³íø³ äîáðîÿê³ñí³ ñòàíè [3].

Öÿ íèçüêà ñïåöèô³÷í³ñòü òåñòó íà tPSA
ìîæå ïðèçâîäèòè äî çàéâî¿ á³îïñ³¿ ïðîñòàòè. Íå-
ïîòð³áíà á³îïñ³ÿ ïåðåäì³õóðîâî¿ çàëîçè òàêîæ
ìîæå ïðèçâåñòè äî íàäì³ðíî¿ ä³àãíîñòèêè,
ë³êóâàííÿ òà ô³íàíñîâèõ âèòðàò. Íèí³ çà ðåçóëüòà-
òàìè äîñë³äæåííÿ Loeb S., Bjurlin M.A., Nicholson J.
et al., áàãàòî ÷îëîâ³ê³â ï³ääàþòüñÿ íåîáîâ’ÿçêîâ³é
á³îïñ³¿ äëÿ âèÿâëåííÿ ³íäîëåíòíèõ ïóõëèí [6].

Òîìó âèíèêàº ïîòðåáà â ïîøóêó íîâèõ
á³îìàðêåð³â ó ä³àãíîñòèö³ ðàêó ïðîñòàòè.

Ñåðåä fPSA ³ñíóþòü ÷îòèðè ð³çíèõ ³çîôîð-
ìè proPSA (p2PSA, p4PSA, p5PSA ³ p7PSA) ³ íà-
çèâàþòüñÿ â³äïîâ³äíî äî äîâæèíè ïîñë³äîâíîñ-
òåé ïåïòèä³â ïðîë³äåðà. P2PSA ç äâîìà àì³íî-
êèñëîòàìè ââàæàºòüñÿ íàéá³ëüø êàíöåðñïåöè-
ô³÷íîþ ôîðìîþ [7]. P2PSA âèðîáëÿºòüñÿ ïåðå-
âàæíîþ ê³ëüê³ñòþ â ïåðèôåðè÷í³é çîí³ ïðîñòà-
òè, ÿêà º äæåðåëîì êàíöåðîãåíåçó, â òîé æå ÷àñ
p2PSA ìàéæå íå âèðîáëÿºòüñÿ â ïåðåõ³äí³é çîí³,
ùî âêàçóº íà éîãî á³ëüøó ÷óòëèâ³ñòü òà ñïå-
öèô³÷í³ñòü äî ðàêó ïðîñòàòè, í³æ ³ñíóþ÷³  ïî-
êàçíèêè çàãàëüíîãî òà â³ëüíîãî PSA.

Ó ðåçóëüòàò³ âèÿâëåííÿ ³çîôîðìè proPSA –
p2PSA, ñòàëî ìîæëèâèì âèçíà÷åííÿ ³íäåêñó çäî-
ðîâ’ÿ ïðîñòàòè.
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Ìåòà äîñë³äæåííÿ: âñòàíîâèòè ä³àãíîñòè÷-
íó ö³íí³ñòü ³íäåêñó çäîðîâ’ÿ ïðîñòàòè ó ðàííüî-
ìó âèÿâëåíí³ ðàêó ïåðåäì³õóðîâî¿ çàëîçè,
ñïèðàþ÷èñü íà ðåçóëüòàòè â³äïîâ³äíèõ íàóêîâèõ
äîñë³äæåíü.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ. Çàðóá³æí³
íàóêîâî-äîñë³äíèöüê³ ïðàö³ çà òåìîþ ³íäåêñ
çäîðîâ’ÿ ïðîñòàòè.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. ²íäåêñ çäî-
ðîâ’ÿ ïåðåäì³õóðîâî¿ çàëîçè (phi), çàòâåðäæåíèé
â ÷åðâí³ 2012 ðîêó Óïðàâë³ííÿì õàð÷îâèõ ïðî-
äóêò³â òà ë³êàðñüêèõ çàñîá³â ÑØÀ. Â³í âèð³øóº
áàãàòî íåäîë³ê³â, ïîâ’ÿçàíèõ ç îáñòåæåííÿì
íà PSA.

Éîãî ñïåöèô³÷í³ñòü âèùà, òîìó ùî phi –
öå êîìá³íàö³ÿ òðüîõ ð³çíèõ ³çîôîðì PSA: çà-
ãàëüíîãî PSA, â³ëüíîãî PSA òà p2PSA, ïîºäíàíà
â ìàòåìàòè÷í³é ôîðìóë³ [8]:

phi = (p2PSA / fPSA) × √ tPSA.
Phi – öå ïðîñòèé àíàë³ç êðîâ³, àëå â³í ïå-

ðåâåðøóº áóäü-ÿêèé éîãî îêðåìèé êîìïîíåíò
äëÿ ³äåíòèô³êàö³¿ êë³í³÷íî çíà÷óùîãî ðàêó ïðî-
ñòàòè [9, 10].

²íäåêñ çäîðîâ’ÿ ïðîñòàòè (phi) ìîæå áóòè
âèêîðèñòàíèé äëÿ âèçíà÷åííÿ éìîâ³ðíîñò³ ðàêó
ïåðåäì³õóðîâî¿ çàëîçè íà á³îïñ³¿ ó ÷îëîâ³ê³â
50 ðîê³â ó â³ö³ ³ ñòàðøå ç çàãàëüíèì ïðîñòàòñïå-
öèô³÷íèì àíòèãåíîì (PSA) â ä³àïàçîí³ â³ä 4 äî
10 íã/ìë. Íèçüêèé ð³âåíü phi àñîö³þºòüñÿ ç íèçü-
êîþ éìîâ³ðí³ñòþ çíàéäåííÿ ðàêó ïðîñòàòè íà
á³îïñ³¿, ó òîé ÷àñ, ÿê âèñîêèé ð³âåíü phi àñîö³-
þºòüñÿ ç âèñîêîþ éìîâ³ðí³ñòþ âèÿâëåííÿ ðàêó
ïåðåäì³õóðîâî¿ çàëîçè íà á³îïñ³¿. Ð³øåííÿ ïðî
ïðèéíÿòí³ñòü phi áóòè âèêîðèñòàíèì â êë³í³÷í³é
ïðàêòèö³ º ³íäèâ³äóàëüíèì äëÿ êîæíîãî ïàö³ºíòà
³ ìîæå çàëåæàòè â³ä ³íøèõ êë³í³÷íèõ ôàêòîð³â àáî
ñ³ìåéíîãî àíàìíåçó. Òàáëèöÿ 1 âêàçóº íà
éìîâ³ðí³ñòü âèÿâëåííÿ ðàêó ïåðåäì³õóðîâî¿ çàëî-
çè íà á³îïñ³¿, êîëè PSA çíàõîäèòüñÿ â ìåæàõ â³ä
4 äî 10 íã/ìë. Öÿ òàáëèöÿ ìîæå áóòè âèêîðèñòàíà,
ÿê êåð³âíèöòâî äëÿ ³íòåðïðåòàö³¿ phi [11, 12, 13].

Îñòàíí³ì ÷àñîì ç’ÿâëÿºòüñÿ âñå á³ëüøå
íàóêîâèõ äîñë³äæåíü, ÿê³ âêàçóþòü íà ìîæëèâ³ñòü
phi ñëóãóâàòè çàïîðóêîþ íåïîòð³áíî¿ á³îïñ³¿.

Catalona W.J., Partin A.W., Sanda M.G. ïðî-
âåëè ó ÑØÀ ç 2003 äî 2009 ðîêó âåëèêå ïåðñ-
ïåêòèâíå áàãàòîöåíòðîâå äîñë³äæåííÿ phi. Ó öå
äîñë³äæåííÿ áóëî çàðàõîâàíî 892 ÷îëîâ³ê³â ³ç
çàãàëüíèì ð³âíåì PSA 2–10 íã/ìë òà â³äñóò-
íîñò³ âèÿâëåííÿ êàíöåð-ñïåöèô³÷íèõ îçíàê ðàêó
ïðîñòàòè ïðè ïàëüöüîâîìó ðåêòàëüíîìó äîñë³ä-
æåíí³ [8]. Âñ³ì ó÷àñíèêàì áóëà âèêîíàíà íå ìåíø,
í³æ 10-ÿäåðíà á³îïñ³ÿ ïðîñòàòè, ùî áóëà ïåð-
âèííîþ á³îïñ³ºþ ó 79%, ïîâòîðíîþ á³îïñ³ÿ ó
18% òà íåâ³äîìîþ ó 3%. Îñíîâíîþ ìåòîþ äî-
ñë³äæåííÿ áóëî ïîð³âíÿòè ñïåöèô³÷í³ñòü phi òà
â³äñîòêà â³ëüíîãî PSA. Ðåçóëüòàòè ïîêàçàëè, ùî
phi ìàº çíà÷íî á³ëüøó ñïåöèô³÷í³ñòü ïîð³âíÿ-
íî ç % fPSA (16,0% ïðîòè 8,4%, ð = 0,015). Â³í
òàêîæ áóâ á³ëüø ñïåöèô³÷íèì, í³æ çàãàëüíèé
PSA. ²ñíóâàâ òàêîæ çíà÷íèé çâ’ÿçîê ì³æ phi
òà ðåçóëüòàòàìè Gleason ùîäî á³îïñ³¿. Ïîð³âíÿ-
íî ç íàéíèæ÷îþ êàòåãîð³ºþ phi (ñåðåäíÿ îö³í-
êà 0–24,9), ó ÷îëîâ³ê³â ç íàéâèùèìè ïîêàç-
íèêàìè phi (>55) áóâ çíà÷íî âèùèé ðèçèê
âèÿâèòè áóäü-ÿêèé ðàê ïåðåäì³õóðîâî¿ çàëî-
çè òà ðåçóëüòàò Gleason ≥7. Ïîäàëüøå äîñë³ä-
æåííÿ â ö³é ïîïóëÿö³¿ á³ëüø äåòàëüíî âèâ÷è-
ëî çâ’ÿçîê phi òà êë³í³÷íî çíà÷óùîìó ðàêó.
Çîêðåìà, ñåðåä 658 ÷î-ëîâ³ê³â ç ïðîñïåêòèâ-
íîãî âèïðîáóâàííÿ, ÿêèì áóëà âèêîíàíà ïåð-
âèííà àáî ïîâòîðíà á³îïñ³ÿ ïðîñòàòè, äëÿ ð³âíÿ
PSA 4–10 íã/ìë, phi ìàâ á³ëüø òî÷íèé ïðî-
ãíîç êë³í³÷íî çíà÷óùîãî ðàêó ïåðåäì³õóðîâî¿
çàëîçè íà á³îïñ³¿ [10].

Phi òàêîæ áóâ îö³íåíèé ïåðñïåêòèâíî ó
ê³ëüêîõ ºâðîïåéñüêèõ ãðóïàõ íàñåëåííÿ.
Guazzoni G., Nava L, Lazzeri M, et al. ïîâ³äîìèëè
ïðî äîñë³äæåííÿ, ÿêå âêëþ÷àëî 268 ÷îëîâ³ê³â ³ç
ð³âíåì tPSA 2–10 íã/ìë òà â³äñóòí³ñòþ êàíöåð-
ñïåöèô³÷íèõ îçíàê ðàêó ïðîñòàòè ïðè ïàëüöüî-
âîìó ðåêòàëüíîìó äîñë³äæåíí³. Ïàö³ºíòàì áóëà
âèêîíàíà ðîçøèðåíà á³îïñ³ÿ ïðîñòàòè (18–22 òî÷-
êîâà) ó âåëèêîìó àêàäåì³÷íîìó öåíòð³ â ²òàë³¿.
Îñíîâíîþ ìåòîþ äîñë³äæåííÿ áóëî ïîð³âíÿòè
phi òà  çàãàëüíîâæèâàí³ åòàëîíí³ òåñòè, âêëþ÷à-
þ÷è çàãàëüíèé PSA,% fPSA òà ù³ëüí³ñòü PSA. Ó
ö³ëîìó, 39,9% íàñåëåííÿ ä³àãíîñòóâàëè ðàê ïå-

Òàáëèöÿ 1
Éìîâ³ðí³ñòü âèÿâëåííÿ ðàêó ïåðåäì³õóðîâî¿ çàëîçè íà á³îïñ³¿,

âðàõîâóþ÷è ðåçóëüòàòè ³íäåêñà çäîðîâ’ÿ ïðîñòàòè.

Çíà÷åííÿ ³íäåêñà çäîðîâ’ÿ Éìîâ³ðí³ñòü âèÿâëåííÿ ðàêó
 ïðîñòàòè(phi) ïåðåäì³õóðîâî¿ çàëîçè íà á³îïñ³¿

0–26,9 9,8%
27,0–35,9 16,8%
36,0–54,9 33,3%

≥55,0 50,1%
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ðåäì³õóðîâî¿ çàëîçè, ³ ó öèõ ÷îëîâ³ê³â ñïîñòåð³-
ãàâñÿ äîñòîâ³ðíî á³ëüøèé phi (ñåðåäí³é 44,3 ïðî-
òè 33,1, p<0,001). Ïðè 90% ñïåöèô³÷íîñò³ phi ìàâ
á³ëüøó ÷óòëèâ³ñòü (42,9%), í³æ% fPSA (20,0%) àáî
ù³ëüí³ñòü PSA (26,5%). Òî÷í³ñòü ïðîãíîçóâàííÿ
áóëà á³ëüøà äëÿ phi (AUC 0,76), í³æ äëÿ ù³ëüíîñò³
PSA (61%),% fPSA (58%) òà çàãàëüíîãî PSA (53%).
Âèêîðèñòàííÿ phi ïðèçâåëî äî çíà÷íîãî çá³ëüøåí-
íÿ ïðîãíîçíî¿ òî÷íîñò³ [14].

Çà äàíèìè Supon Sri plakich, Bannakij
Lojanapiwat et al. phi ï³äâèùóº ñïåöèô³÷í³ñòü ó
âèÿâëåíí³ ðàêó ïåðåäì³õóðîâî¿ çàëîçè ó ÷î-
ëîâ³ê³â ç ÏÑÀ 4–10 íã/ìë òà ïðè â³äñóòíîñò³
îçíàê ðàêó ïðîñòàòè ïðè ïðîâåäåíí³ ïàëüöüî-
âîãî ðåêòàëüíîãî äîñë³äæåííÿ. ²íäåêñ çäîðîâ’ÿ
ïðîñòàòè òàêîæ çá³ëüøóº ïîêàçíèê âèÿâëåííÿ
âèñîêîäèôåðåíö³éîâàíîãî ðàêó. Öåé òåñò º äóæå
êîðèñíèì ³ ä³ºâèì ³íñòðóìåíòîì äëÿ äèñêðèì³-
íàö³¿ ì³æ ÷îëîâ³êàìè ç ðàêîì ïðîñòàòè àáî áåç
íèõ ó êë³í³÷í³é ïðàêòèö³, ùîá óíèêíóòè çàéâî¿
á³îïñ³¿ ïðîñòàòè [15].

Âèñíîâêè

×èñëåíí³ âåëèê³ ïåðñïåêòèâí³ äîñë³ä-
æåííÿ ç ãåîãðàô³÷íî ð³çíèõ ðåã³îí³â ïîñò³éíî

äåìîíñòðóþòü, ùî phi º á³ëüø ñïåöèô³÷íèì
ìàðêåðîì äëÿ âèÿâëåííÿ ðàêó ïðîñòàòè, í³æ
³ñíóþ÷³ ñòàíäàðòí³ ðåôåðåíòí³ òåñòè, òàê³ ÿê
çàãàëüíèé PSA, â³ëüíèé PSA, ù³ëüí³ñòü PSA,
÷àñ ïîäâîºííÿ PSA. Phi – öå ïðîñòèé àíàë³ç
êðîâ³, ÿêèé çàòâåðäæåíèé FDA ÑØÀ òà áà-
ãàòüìà ³íøèìè êðà¿íàìè ñâ³òó. ²íäåêñ çäî-
ðîâ’ÿ ïðîñòàòè ìîæå ñëóãóâàòè, ÿê íîâèé á³î-
ìàðêåð ó âèÿâëåíí³ ðàêó ïåðåäì³õóðîâî¿ çà-
ëîçè. Òàêîæ phi ìîæå ñëóãóâàòè çàïîðóêîþ
íåïîòð³áíî¿ á³îïñ³¿ ïåðåäì³õóðîâî¿ çàëîçè, à
òàêîæ ìîæå ïðîãíîçóâàòè ð³âåíü Gleason, ÿêèé
áóäå âèçíà÷åíèé ï³ñëÿ á³îïñ³¿ ïðîñòàòè. Íå-
çâàæàþ÷è íà âèùåíàâåäåí³ äîêàçè åôåêòèâ-
íîñò³ âèêîðèñòàííÿ phi, íèí³ º ïåâí³ òåõí³÷í³
òðóäíîù³ ç âèçíà÷åííÿì ð³âíÿ p2PSA. Ìè ââà-
æàºìî çà ïîòð³áíå óäîñêîíàëåííÿ ëàáîðàòîð-
íèõ ìîæëèâîñòåé äëÿ ³ìïðåãíóâàííÿ öüîãî ïî-
êàçíèêà â ðóòèííó ä³ÿëüí³ñòü ë³êàðÿ-óðîëîãà,
àäæå öå ìîæå çíèçèòè ð³âåíü âèÿâëåííÿ ðàêó
ïðîñòàòè íà çàïóùåíèõ ñòàä³ÿõ õâîðîáè, ïîäîâ-
æèòè êàíöåð-ñïåöèô³÷íó âèæèâàí³ñòü òà çìåí-
øèòè ê³ëüê³ñòü ïðîâåäåííÿ íåïîòð³áíèõ
á³îïñ³é.
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Ðåôåðàò

ÄÈÀÃÍÎÑÒÈ×ÅÑÊÀß ÖÅÍÍÎÑÒÜ
ÈÍÄÅÊÑÀ ÇÄÎÐÎÂÜß ÏÐÎÑÒÀÒÛ Â
ÐÀÍÍÅÌ ÂÛßÂËÅÍÈÈ ÐÀÊÀ
ÏÐÅÄÑÒÀÒÅËÜÍÎÉ ÆÅËÅÇÛ                        (ÎÁÇÎÐ
ËÈÒÅÐÀÒÓÐÛ)

Ã.Â. Áà÷óðèí, Ì.Þ. Áîãóí, Ñ.Ñ. Ëîìàêà

Ââåäåíèå. Ðàê ïðåäñòàòåëüíîé æåëåçû
(ÐÏÆ) – âòîðîé ïî ÷àñòîòå ïðè÷èí ñìåðòè îò
ðàêà ó ìóæ÷èí. Ðàñïðîñòðàíåííîñòü ðàêà ïðî-
ñòàòû óâåëè÷èâàåòñÿ ñ âîçðàñòîì. Ñ ìîìåíòà îá-
íàðóæåíèÿ ñûâîðîòî÷íîãî ïðîñòàòñïåöèôè÷åñ-
êîãî àíòèãåíà (PSA), îí ñòàë ãëàâíûì ìîëåêó-
ëÿðíûì ìàðêåðîì, êîòîðûé èñïîëüçóåòñÿ â äè-
àãíîñòèêå ðàêà ïðîñòàòû. Öåëüþ ñêðèíèíãà íà
PSA òåñòèðîâàíèå áåññèìïòîìíûõ ìóæ÷èí è
óëó÷øåíèå îòäàëåííûõ ðåçóëüòàòîâ ëå÷åíèÿ ïó-
òåì äèàãíîñòèðîâàíèÿ ðàêà íà ðàííåé ñòàäèè.
Ñåãîäíÿ ñêðèíèíã tPSA ÿâëÿåòñÿ ïðîòèâîðå÷è-
âûé ÷åðåç ìíîãî÷èñëåííûå îãðàíè÷åíèÿ. Õîòÿ è
áîëåå âûñîêèé óðîâåíü tPSA óêàçûâàåò íà ïî-
âûøåííûé ðèñê ðàçâèòèÿ ðàêà ïðåäñòàòåëüíîé
æåëåçû, âñå æå  tPSA ÿâëÿåòñÿ ÷óâñòâèòåëüíûì,
íî íå ñïåöèôè÷åñêèì äëÿ ðàêà. P2PSA – ýòî
èçîôîðìà proPSA, è îí ñ÷èòàåòñÿ íàèáîëåå êàí-
öåð-ñïåöèôè÷íîé ôîðìîé ñâîáîäíîãî PSA. Â ðå-
çóëüòàòå âûÿâëåíèÿ èçîôîðìû proPSA – p2PSA
ñòàëî âîçìîæíûì îïðåäåëåíèå èíäåêñà çäîðî-
âüÿ ïðîñòàòû.

Öåëü èññëåäîâàíèÿ: óñòàíîâèòü äèàãíîñ-
òè÷åñêóþ öåííîñòü èíäåêñà çäîðîâüÿ ïðîñòàòû
â ðàííåì âûÿâëåíèè ðàêà ïðåäñòàòåëüíîé æåëå-
çû, îïèðàÿñü íà ðåçóëüòàòû ñîîòâòåòñâóþùèõ íà-
ó÷íûõ èññëåäîâàíèé.

Ìàòåðèàëû è ìåòîäû. Çàðóáåæíûå íàó÷íî-
èññëåäîâàòåëüñêèå ðàáîòû ïî òåìå èíäåêñ çäî-
ðîâüÿ ïðîñòàòû.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Èíäåêñ çäî-
ðîâüÿ ïðîñòàòû (phi) – ýòî êîìáèíàöèÿ òðåõ
ðàçëè÷íûõ èçîôîðì PSA: îáùåãî PSA, ñâîáîä-
íîãî PSA è p2PSA, ñîåäèíåííàÿ â ìàòåìàòè÷åñ-
êîé ôîðìóëå: Phi = (p2PSA / fPSA) × √ tPSA.

Phi – ýòî ïðîñòîé àíàëèç êðîâè, íî îí
ïðåâîñõîäèò ëþáîé åãî îòäåëüíûé êîìïîíåíò
äëÿ èäåíòèôèêàöèè êëèíè÷åñêè çíà÷èìîãî ðàêà
ïðîñòàòû. Èíäåêñ çäîðîâüÿ ïðîñòàòû (phi) ìî-
æåò áûòü èñïîëüçîâàí äëÿ îïðåäåëåíèÿ âåðîÿò-
íîñòè ðàêà ïðåäñòàòåëüíîé æåëåçû íà áèîïñèè
ó ìóæ÷èí 50 ëåò â âîçðàñòå è ñòàðøå ñ óðîâíåì
îáùåãî ïðîñòàòñïåöèôè÷åñêîãî àíòèãåíà (tPSA)
â äèàïàçîíå îò 4 äî 10 íã/ìë. Íèçêèé óðîâåíü
phi àññîöèèðóåòñÿ ñ íèçêîé âåðîÿòíîñòüþ îá-

Summary

DIAGNOSTIC VALUE OF THE
PROSTATE HEALTH INDEX IN THE EARLY
DETECTION OF PROSTATE CANCER
(LITERATURE REVIEW)

G.V. Bachurin, M.Y. Bohun, S.S. Lomaka

Introduction. Prostate cancer (PC) is the
second most common cause of cancer death in
men. The prevalence of prostate cancer increases
with age. Since the detection of serum prostate-
specific antigen (PSA), it has become a major
molecular marker used in the diagnosis of prostate
cancer. The purpose of PSA screening is to test
asymptomatic men and improve long-term treatment
outcomes by diagnosing early-stage cancer. Today,
tPSA screening is controversial because of its many
limitations. Although higher levels of tPSA indicate
an increased risk of prostate cancer, nevertheless tPSA
is sensitive but not specific to cancer. P2PSA is a
proPSA isoform, and it is considered to be the most
cancerous-specific form of free PSA. As a result of
the detection of the proPSA isoform - p2PSA, it
became possible to determine the prostate health
index.

Purpose. To establish the diagnostic value of
the prostate health index in the early detection of
prostate cancer, based on the results of relevant
scientific studies.

Materials and Methods. Foreign Research on
Prostate Health Index.

Results. The prostate health index (phi) is a
combination of three different isoforms of PSA:
total PSA, free PSA and p2PSA, combined in the
mathematical formula: Phi = (p2PSA / fPSA) ×
√ tPSA.

Phi is a simple blood test, but it is superior to
any single component of it for identifying clinically
relevant prostate cancer. The prostate health index
(phi) can be used to determine the likelihood of
prostate cancer on biopsy in men 50 years of age
and older with a general prostate-specific antigen
(tPSA) level in the range of 4 to 10 ng/ml. Low
phi is associated with a low probability of detecting
prostate cancer on biopsy, while high phi is
associated with a high probability of detecting prostate
cancer on biopsy. Phi to be used in clinical practice,
but is individual to each patient and at the same
time may depend on other clinical factors or family
history.

Recently, there is a growing body of research
showing the possibility of phi as a collateral for
unnecessary biopsy. Catalona WJ, Partin AW, Sanda



395ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ

íàðóæåíèÿ ðàêà ïðîñòàòû íà áèîïñèè, â òî âðå-
ìÿ êàê âûñîêèé óðîâåíü phi àññîöèèðóåòñÿ ñ
âûñîêîé âåðîÿòíîñòüþ îáíàðóæåíèÿ ðàêà ïðåä-
ñòàòåëüíîé æåëåçû íà áèîïñèè. Phi ìîæåò áûòü
èñïîëüçîâàí â êëèíè÷åñêîé ïðàêòèêå, íî ÿâëÿ-
åòñÿ èíäèâèäóàëüíûì äëÿ êàæäîãî ïàöèåíòà è
â òî æå âðåìÿ ìîæåò çàâèñèòü îò äðóãèõ êëèíè-
÷åñêèõ ôàêòîðîâ èëè ñåìåéíîãî àíàìíåçà.

Â ïîñëåäíåå âðåìÿ ïîÿâëÿåòñÿ âñå áîëüøå
íàó÷íûõ èññëåäîâàíèé, óêàçûâàþùèõ íà âîçìîæ-
íîñòü phi ñëóæèòü çàëîãîì íåíóæíîé áèîïñèè.
Catalona WJ, Partin AW, Sanda MG ïðîâåëè â ÑØÀ
ñ 2003 ïî 2009 ãîä áîëüøîå ïåðñïåêòèâíîå ìíî-
ãîöåíòðîâîå èññëåäîâàíèå phi, êîòîðîå ïîêàçàëî,
÷òî ïî ñðàâíåíèþ ñ ñàìûì íèçêèì áàëëîì phi
(ñðåäíÿÿ îöåíêà 0–24,9), ó ìóæ÷èí ñ âûñîêèìè
ïîêàçàòåëÿìè phi (> 55) áûë çíà÷èòåëüíî âûøå
ðèñê îáíàðóæèòü ðàê ïðåäñòàòåëüíîé æåëåçû è
ðåçóëüòàò Gleason ≥7. Äàëüíåéøåå èññëåäîâàíèå
âûÿâèëî, ÷òî ñðåäè 658 ìóæ÷èí ñ ïðîñïåêòèâ-
íîãî èññëåäîâàíèÿ, êîòîðûì áûëà âûïîëíåíà
ïåðâè÷íàÿ èëè ïîâòîðíàÿ áèîïñèÿ ïðîñòàòû, äëÿ
óðîâíÿ PSA 4–10 íã/ìë, phi èìåë áîëåå òî÷íûé
ïðîãíîç êëèíè÷åñêè çíà÷èìîãî ðàêà ïðåäñòàòåëü-
íîé æåëåçû íà áèîïñèè.

Phi òàêæå áûë îöåíåí ïåðñïåêòèâíî â íå-
ñêîëüêèõ åâðîïåéñêèõ ãðóïïàõ íàñåëåíèÿ.
Guazzoni G, Nava L, Lazzeri M, et al. ñîîáùèëè îá
èññëåäîâàíèè, êîòîðîå âêëþ÷àëî 268 ìóæ÷èí ñ
óðîâíåì tPSA 2–10 íã/ìë è îòñóòñòâèåì êàí-
öåð-ñïåöèôè÷åñêèõ ïðèçíàêîâ ðàêà ïðîñòàòû
ïðè ïàëüöåâîì ðåêòàëüíîì èññëåäîâàíèè. Îíî
ïîêàçàëî, ÷òî phi èìååò áîëüøóþ ÷óâñòâèòåëü-
íîñòü è òî÷íîñòü ïðîãíîçèðîâàíèÿ èñõîäà áèî-
ïñèè ïî ñðàâíåíèþ ñ ïîêàçàòåëÿìè îáùåãî è
ñâîáîäíîãî PSA, ïëîòíîñòè PSA.

Ïî äàííûì Supon Sri plakich, Bannakij
Lojanapiwat et al. phi ïîâûøàåò ñïåöèôè÷íîñòü â
âûÿâëåíèè ðàêà ïðåäñòàòåëüíîé æåëåçû ó ìóæ-
÷èí ñ ÏÑÀ 4–10 íã/ìë è ïðè îòñóòñòâèè ïðè-
çíàêîâ ðàêà ïðîñòàòû ïðè ïðîâåäåíèè ïàëüöå-
âîãî ðåêòàëüíîãî èññëåäîâàíèÿ. Èíäåêñ çäîðî-
âüÿ ïðîñòàòû òàêæå óâåëè÷èâàåò ïîêàçàòåëü âû-
ÿâëåíèÿ âûñîêîäèôôåðåíöèðîâàííîãî ðàêà. Ýòîò
òåñò ÿâëÿåòñÿ î÷åíü ïîëåçíûì è äåéñòâåííûì
èíñòðóìåíòîì äëÿ äèñêðèìèíàöèè ìåæäó ìóæ-
÷èíàìè ñ ðàêîì ïðîñòàòû èëè áåç íèõ â êëèíè-
÷åñêîé ïðàêòèêå, ÷òîáû èçáåæàòü èçëèøíåé áèî-
ïñèè ïðîñòàòû.

Âûâîäû. Ìíîãî÷èñëåííûå êðóïíûå ïåðñ-
ïåêòèâíûå èññëåäîâàíèÿ èç ãåîãðàôè÷åñêè ðàç-
ëè÷íûõ ðåãèîíîâ ïîñòîÿííî äåìîíñòðèðóþò, ÷òî
phi ÿâëÿåòñÿ áîëåå ñïåöèôè÷åñêèì ìàðêåðîì äëÿ
âûÿâëåíèÿ ðàêà ïðîñòàòû, ÷åì ñóùåñòâóþùèå
ñòàíäàðòíûå ðåôåðåíòíûå òåñòû, òàêèå êàê îá-

MG conducted a large prospective multicenter phi
study in the United States from 2003 to 2009, which
showed that men with high phi scores compared to
the lowest phi score (mean score 0-24.9) > 55)
had a significantly higher risk of detecting prostate
cancer and a Gleason score ≥7. A further study
found that among 658 men in the prospective study
who underwent a primary or repeated prostate biopsy
for a PSA level of 4-10 ng/ml, phi had a more
accurate prediction of clinically relevant prostate
cancer on biopsy.

Phi has also been evaluated prospectively in
several European populations. Guazzoni G, Nava L,
Lazzeri M, et al. reported a study that included 268
men with a tPSA level of 2-10 ng/ml and no cancer-
specific signs of prostate cancer in a finger rectal
study. It showed that phi has greater sensitivity and
accuracy in predicting the outcome of a biopsy
compared to the total and free PSA, PSA density.

According to Supon Sri plakich, Bannakij
Lojanapiwat et al. phi increases the specificity in
the detection of prostate cancer in men with PSA
4-10 ng / ml and in the absence of signs of prostate
cancer when conducting a finger rectal examination.
The prostate health index also increases the rate of
detection of highly differentiated cancer. This test
is a very useful and effective tool for discriminating
between men with or without prostate cancer in
clinical practice to avoid unnecessary prostate biopsy.

Findings. Numerous large prospective studies
from geographically different regions constantly
demonstrate that phi is a more specific marker for
prostate cancer than existing standard reference tests,
such as total PSA, free PSA, PSA density, PSA
doubling time. The prostate health index can serve
as a new biomarker in the detection of prostate
cancer. Also, phi can serve as the key to an
unnecessary prostate biopsy, and can also be used to
predict the level of Gleason that will be determined
after a prostate biopsy. Despite the above evidence
of the effectiveness of using phi, there are currently
some technical difficulties in determining the level
of p2PSA. We consider it necessary to improve
laboratory capabilities for the impregnation of this
indicator in the routine of a urologist, because it
can reduce the level of detection of prostate cancer
in advanced stages of the disease, prolong cancer-
specific survival and reduce the number of
unnecessary biopsies.

Keywords: prostate health index, prostate
cancer, prostate-specific antigen, p2PSA.
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ùèé PSA, ñâîáîäíûé PSA, ïëîòíîñòü PSA, âðåìÿ
óäâîåíèÿ PSA. Ïîêàçàòåëü èíäåêñà çäîðîâüÿ ïðî-
ñòàòû ìîæåò ñëóæèòü, êàê íîâûé áèîìàðêåð â
âûÿâëåíèè ðàêà ïðåäñòàòåëüíîé æåëåçû. Ðhi ìî-
æåò ñëóæèòü çàëîãîì íåíóæíîé áèîïñèè ïðåä-
ñòàòåëüíîé æåëåçû, à òàêæå èñïîëüçîâàòüñÿ äëÿ
ïðîãíîçèðîâàíèÿ óðîâåíÿ Gleason, êîòîðûé áó-
äåò îïðåäåëåí ïîñëå áèîïñèè ïðîñòàòû. Íåñìîò-
ðÿ íà âûøåïðèâåäåííûå äîêàçàòåëüñòâà ýôôåê-
òèâíîñòè èñïîëüçîâàíèÿ phi, íà ñåãîäíÿøíèé äåíü
åñòü îïðåäåëåííûå òåõíè÷åñêèå òðóäíîñòè ñ îï-
ðåäåëåíèåì óðîâíÿ p2PSA. Ìû ñ÷èòàåì íóæíûì
ñîâåðøåíñòâîâàíèå ëàáîðàòîðíûõ âîçìîæíîñòåé
äëÿ èìïðåãíèðîâàíèÿ ýòîãî ïîêàçàòåëÿ â ðó-
òèííóþ äåÿòåëüíîñòü âðà÷à-óðîëîãà, âåäü ýòî
ìîæåò ñíèçèòü óðîâåíü âûÿâëåíèÿ ðàêà ïðîñòà-
òû íà çàïóùåííûõ ñòàäèÿõ áîëåçíè, ïðîäëèòü
êàíöåð-ñïåöèôè÷åñêóþ âûæèâàåìîñòü è óìåíü-
øèòü êîëè÷åñòâî ïðîâåäåíèÿ íåíóæíûõ áèîïñèé.

Êëþ÷åâûå ñëîâà: èíäåêñ çäîðîâüÿ ïðîñòà-
òû, ðàê ïðåäñòàòåëüíîé æåëåçû, ïðîñòàòñïåöèôè-
÷åñêèé àíòèãåí, p2PSA.
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