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Abstract
Anaemia affects nearly half of patients with aneurysmal
subarachnoid haemorrhage (aSAH). Low haemoglobin
(Hb) level is associated with more severe clinical
conditions and poorer outcomes. Reducing haematocrit
(Hct) has historically been used in Triple-H therapy,
although its effect on cerebral perfusion remains unclear.
Aim. To assess Hb, Hct, and the Hb/Hct ratio in association
with clinical features, treatment, complications, and
outcomes after aSAH.
Material and Methods. This study included 492 medical
records of patients with aSAH. The dataset included
demographic and clinical characteristics, haematological
parameters, cerebral aneurysm features, treatment
methods, complications, and outcomes.
Results and Discussion. Each one-unit increase in Hb
and Hct reduced the probability of pneumonia by 19.1%
(P<0.001) and 6.2% (P=0.007), and in-hospital mortality

© 2025 by the author(s).
This work is licensed under Creative Commons Attribution 4.0 International License https://creativecommons.org/licenses/by/4.0/

Ðåôåðàò
Àíåì³ÿ ñïîñòåð³ãàºòüñÿ ìàéæå ó ïîëîâèíè ïàö³ºíò³â
³ç àíåâðèçìàòè÷íèì ñóáàðàõíî¿äàëüíèì êðîâîâèëèâîì
(àÑÀÊ). Íèçüêèé ð³âåíü ãåìîãëîá³íó (Hb) àñîö³þºòüñÿ
ç òÿæ÷èì êë³í³÷íèì ñòàíîì ³ ã³ðøèì ïðîãíîçîì. Çíè-
æåííÿ ãåìàòîêðèòó (Hct) ³ñòîðè÷íî çàñòîñîâóâàëî-
ñÿ â "Triple-H" òåðàï³¿ , õî÷à éîãî âïëèâ íà öå-ðåá-
ðàëüíó ïåðôóç³þ çàëèøàºòüñÿ íå äî ê³íöÿ çðîçóì³ëèì.
Ìåòà. Îö³íèòè ð³âí³ Hb, Hct òà ñï³ââ³äíîøåííÿ Hb/Hct
ó çâ'ÿçêó ç êë³í³÷íèìè õàðàêòåðèñòèêàìè, ìåòîäîì
ë³êóâàííÿ, óñêëàäíåííÿìè òà ðåçóëüòàòàìè ï³ñëÿ àÑÀÊ.
Ìàòåð³àë ³ ìåòîäè. Ó äîñë³äæåííÿ âêëþ÷åíî 492 ìå-
äè÷í³ ³ñòîð³¿ ïàö³ºíò³â ç àÑÀÊ. Íàá³ð äàíèõ âêëþ÷àâ
äåìîãðàô³÷í³ òà êë³í³÷í³ õàðàêòåðèñòèêè, ãåìàòî-
ëîã³÷í³ ïîêàçíèêè, îñîáëèâîñò³ öåðåáðàëüíèõ àíåâ-
ðèçì, ìåòîäè ë³êóâàííÿ, óñêëàäíåííÿ òà ðåçóëüòàòè
ë³êóâàííÿ.
Ðåçóëüòàòè é îáãîâîðåííÿ. Çá³ëüøåííÿ ð³âí³â Hb òà
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Âñòóï
Àíåì³ÿ º îäíèì ³ç íàéïîøèðåí³øèõ êë³í³÷íèõ
ñòàí³â ñåðåä ïàö³ºíò³â ³ç àíåâðèçìàòè÷íèì
ñóáàðàõíî¿äàëüíèì êðîâîâèëèâîì (àÑÀÊ),
ùî ðîçâèâàºòüñÿ ïðèáëèçíî ó ïîëîâèíè õâî-
ðèõ [1, 2]. Ðåçóëüòàòè íèçêè äîñë³äæåíü ñâ³ä-
÷àòü ïðî àñîö³àö³þ ì³æ çíèæåííÿì ð³âíÿ ãå-
ìîãëîá³íó (Hb) òà òÿæ÷èì êë³í³÷íèì ñòàíîì
ïàö³ºíò³â, òðèâàë³øîþ ãîñï³òàë³çàö³ºþ, íå-
ñïðèÿòëèâèìè íàñë³äêàìè ë³êóâàííÿ, â òîìó
÷èñë³ ï³äâèùåíîþ ñìåðòí³ñòþ [1].

Ïîïðè öå, àíåì³ÿ - öå ñòàí, ÿêèé ìîæíî
ïîòåíö³éíî âèë³êóâàòè çàâäÿêè ãåìîòðàíñôó-
ç³¿ [3]. Âîäíî÷àñ äåÿê³ àâòîðè âêàçóþòü íà ï³ä-
âèùåííÿ ÷àñòîòè óñêëàäíåíü ³ ïîã³ðøåííÿ ðå-
çóëüòàò³â ë³êóâàííÿ ï³ñëÿ òðàíñôóç³¿ åðèòðî-
öèòàðíî¿ ìàñè [3-5].
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Hct íà îäíó îäèíèöþ çíèæóâàëî éìîâ³ðí³ñòü ðîçâèò-
êó ïíåâìîí³¿ íà 19.1% (P<0.001) òà 6.2% (P=0.007)
â³äïîâ³äíî, à òàêîæ ë³êàðíÿíî¿ ëåòàëüíîñò³ - íà
17.1% (P=0.003) òà 6.5% (P=0.006) â³äïîâ³äíî. Ó æ³-
íîê ð³âí³ Hb ³ Hct áóëè íèæ÷èìè, í³æ ó ÷îëîâ³ê³â
(P<0.001 äëÿ îáîõ). Âèùèé ð³âåíü Hb ï³äâèùóâàâ éìî-
â³ðí³ñòü ïðîâåäåííÿ ì³êðîõ³ðóðã³÷íîãî ë³êóâàííÿ íà
13.5% (P=0.047). Âèù³ ð³âí³ Hb òà Hct íåçàëåæíî ïå-
ðåäáà÷àëè çíèæåííÿ ðèçèêó ë³êàðíÿíî¿ ëåòàëüíîñò³
(P=0.002 äëÿ îáîõ). Ñï³ââ³äíîøåííÿ Hb/Hct íå áóëî
ïîâ'ÿçàíå ç³ ñòàö³îíàðíîþ âèæèâàí³ñòþ (P=0.191).
Æîäåí ³ç ãåìàòîëîã³÷íèõ ïîêàçíèê³â ó ïåðøó ï³ñëÿ-
îïåðàö³éíó äîáó íå ìàâ ñòàòèñòè÷íî çíà÷óùèõ
âçàºìîçâ’ÿçê³â ³ç êë³í³÷íèìè õàðàêòåðèñòèêàìè àáî
óñêëàäíåííÿìè.
Âèñíîâêè. Âèù³ ð³âí³ Hb òà Hct ïðè íàäõîäæåíí³ àñî-
ö³þâàëèñÿ ç³ çíèæåíèì ðèçèêîì ðîçâèòêó ïíåâìîí³¿
òà ë³êàðíÿíî¿ ëåòàëüíîñò³, à òàêîæ ç á³ëüøîþ éìî-
â³ðí³ñòþ ïðîâåäåííÿ ì³êðîõ³ðóðã³÷íîãî ë³êóâàííÿ. Ó
æ³íîê ñïîñòåð³ãàëèñÿ íèæ÷³ ð³âí³ Hb òà Hct, í³æ ó
÷îëîâ³ê³â. Ñï³ââ³äíîøåííÿ Hb/Hct íå ïðîäåìîíñòðó-
âàëî ñòàòèñòè÷íî çíà÷óùèõ àñîö³àö³é.

Àáðåâ³àòóðè
àÑÀÊ - àíåâðèçìàòè÷íèé ñóáàðàõíî¿äàëüíèé êðîâî-
âèëèâ;
Hb - ãåìîãëîá³í;
ÂÖ² - â³äñòðî÷åíà öåðåáðàëüíà ³øåì³ÿ;
ÖÂ - öåðåáðàëüíèé âàçîñïàçì;
Hct - ãåìàòîêðèò;
ÑÀÊ - ñóáàðàõíî¿äàëüíèé êðîâîâèëèâ;
ÖÀ - öåðåáðàëüíà àíåâðèçìà;
mWFNS - ìîäèô³êîâàíà øêàëà WFNS;
ÑÇ - ñåðåäíº çíà÷åííÿ;
ÑÂ - ñòàíäàðòíå â³äõèëåííÿ.

Ïðîâ³äíèì ïàòîô³ç³îëîã³÷íèì ìåõà-
í³çìîì â³äñòðî÷åíî¿ öåðåáðàëüíî¿ ³øåì³¿
(ÂÖ²) ââàæàºòüñÿ öåðåáðàëüíèé âàçîñïàçì
(ÖÂ) [6]. ²ç ìåòîþ ïîêðàùåííÿ öåðåáðàëüíî¿
ïåðôóç³¿ òà çàäëÿ ïðîô³ëàêòèêè ÖÂ òà ÂÖ²
ïðîòÿãîì áàãàòüîõ ðîê³â ó êë³í³÷í³é ïðàêòèö³
çàñòîñîâóâàëàñÿ òàê çâàíà "Triple-H" òåðàï³ÿ
[7, 8, 9]. Âèêîðèñòàííÿ "Triple-H" òåðàï³¿ ÿê ïðî-
ô³ëàêòè÷íî¿ òà ë³êóâàëüíî¿ ñòðàòåã³¿ íàðàç³
çì³ñòèëîñÿ â á³ê åóâîëåì³÷íîãî ï³äõîäó [3].

Ó êë³í³÷í³é ïðàêòèö³ ð³âí³ Hb òà ãåìà-
òîêðèòó (Hct) íåð³äêî âèêîðèñòîâóþòüñÿ ÿê
âçàºìîçàì³íí³ ïîêàçíèêè ïðè îö³íö³ àíåì³¿.
Îð³ºíòîâíå çíà÷åííÿ Hb ìîæíà ðîçðàõóâàòè
øëÿõîì ïîä³ëó Hct íà 3, ùî º ñïðîùåíèì âà-
ð³àíòîì ð³âíÿííÿ Hct=Hb×2,941 [10].

Ó çâ'ÿçêó ç öèì ìåòîþ íàøîãî äîñë³-

by 17.1% (P=0.003) and 6.5% (P=0.006), respectively.
Women had lower Hb and Hct levels than men (P<0.001
for both). Higher Hb was associated with a 13.5% greater
likelihood of microsurgical treatment (P=0.047). Higher
Hb and Hct levels independently predicted reduced in-
hospital mortality (P=0.002 for both). The Hb/Hct ratio
was not associated with in-hospital survival (P=0.191).
No haematological parameters on the first postoperative
day were associated with clinical characteristics or
complications.
Conclusion. Higher Hb and Hct levels at admission were
associated with a reduced risk of pneumonia and in-
hospital mortality, and an increased likelihood of
receiving microsurgical treatment. Female patients had
lower Hb and Hct levels than males. The Hb/Hct ratio
showed no relevant associations.

Abbreviations
aSAH - aneurysmal subarachnoid haemorrhage
Hb -haemoglobin
RBC - red blood cells
DCI - delayed cerebral ischemia
CV - cerebral vasospasm
Hct - hematocrit
SAH - subarachnoid haemorrhage
CA - cerebral aneurysm
mWFNS - modified WFNS
SD - standard deviation
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äæåííÿ áóëî ïðîàíàë³çóâàòè ð³âí³ Hb, Hct òà
¿õ ñï³ââ³äíîøåííÿ (Hb/Hct) çàëåæíî â³ä êë³-
í³÷íèõ õàðàêòåðèñòèê, îáðàíîãî ìåòîäó ë³êó-
âàííÿ, ðîçâèòêó óñêëàäíåíü òà ðåçóëüòàò³â ë³-
êóâàííÿ ó ïàö³ºíò³â ó ãîñòðîìó ïåð³îä³ àÑÀÊ.

Ìàòåð³àë ³ ìåòîäè
Äèçàéí äîñë³äæåííÿ. Áóëî ïðîâåäåíî ðåòðî-
ñïåêòèâíå îäíîöåíòðîâå êðîñ-ñåêö³éíå äîñë³-
äæåííÿ, ó ðåçóëüòàò³ ÿêîãî ïðîàíàë³çîâàíî
492 ³ñòîð³¿ õâîðîáè ïàö³ºíò³â ó ãîñòðîìó ïå-
ð³îä³ àÑÀÊ â ïåð³îä ç 2000 ïî 2023 ð³ê.
Êðèòåð³¿ âêëþ÷åííÿ. Äî êðèòåð³¿â âêëþ÷åí-
íÿ ó äîñë³äæåííÿ áóëî â³äíåñåíî: 1) ñóáàðàõ-
íî¿äàëüíèé êðîâîâèëèâ (ÑÀÊ) âíàñë³äîê ðîç-
ðèâó öåðåáðàëüíî¿ àíåâðèçìè (ÖÀ), ùî ï³ä-
òâåðäæåíî ÊÒ-àíã³îãðàô³ºþ; 2) íàÿâí³ñòü ãå-
ìàòîëîã³÷íèõ ïîêàçíèê³â (Hb òà Hct) ïðè íàä-
õîäæåíí³ òà ó ïåðøó ï³ñëÿîïåðàö³éíó äîáó ó
ïàö³ºíò³â, ÿêèì áóëî ïðîâåäåíî ãåìîòðàíñôó-
ç³þ; 3) ì³êðîõ³ðóðã³÷íå àáî êîíñåðâàòèâíå ë³-
êóâàííÿ; 4) â³ê ≥18 ðîê³â.

Âîäíî÷àñ êðèòåð³¿ âèêëþ÷åííÿ áóëè
íàñòóïíèìè: 1) òðàâìàòè÷íèé ÑÀÊ àáî ³íø³
ïðè÷èíè âíóòð³øíüî÷åðåïíîãî êðîâîâèëèâó
(íàïðèêëàä, àðòåð³îâåíîçí³ ìàëüôîðìàö³¿,
êîàãóëîïàò³¿ òîùî); 2) íàÿâí³ñòü â àíàìíåç³
àíåì³¿, òàëàñåì³¿ òà ³íøèõ ãåìàòîëîã³÷íèõ çà-
õâîðþâàíü.
Çá³ð äàíèõ. Äîñë³äæåííÿ âêëþ÷àëî íàñòóïí³
äàí³ ïàö³ºíò³â: ð³âåíü Hb, Hct, ñï³ââ³äíîøåí-
íÿ Hb/Hct ïðè íàäõîäæåíí³ òà ó ïåðøó ï³ñ-
ëÿîïåðàö³éíó äîáó, äåìîãðàô³÷í³ äàí³ (ñòàòü,
â³ê), òðèâàë³ñòü ãîñï³òàë³çàö³¿, ñòóï³íü òÿæ-
êîñò³ ñòàíó ïàö³ºíò³â çà ìîäèô³êîâàíîþ øêà-
ëîþ WFNS (mWFNS), ìåòîä ë³êóâàííÿ (ì³ê-
ðîõ³ðóðã³÷íèé àáî êîíñåðâàòèâíèé), ³íòåðâàë
÷àñó ì³æ ðîçðèâîì ÖÀ òà îïåðàòèâíèì âòðó-
÷àííÿì, ðåçóëüòàò ë³êóâàííÿ (ò³, ùî âèæèëè
òà ïîìåðë³). Ðîçì³ð ÖÀ, ùî ðîç³ðâàëàñü, áóëî
âñòàíîâëåíî çà äîïîìîãîþ ÊÒ-àíã³îãðàô³¿.
Ïðè íàÿâíîñò³ ìíîæèííèõ ÖÀ âðàõîâóâàëè
ðîçì³ð ÖÀ, ùî ðîç³ðâàëàñü. Çà äîïîìîãîþ ÊÒ
áóëî âèÿâëåíî ðîçïîâñþäæåí³ñòü êðîâîâèëè-
âó: ³çîëüîâàíèé ÑÀÊ, ÑÀÊ ç âåíòðèêóëÿðíèì
êðîâîâèëèâîì, ÑÀÊ ç ïàðåíõ³ìàòîçíèì êðî-
âîâèëèâîì, ÑÀÊ âîäíî÷àñ ç âåíòðèêóëÿðíèì

òà ïàðåíõ³ìàòîçíèì êðîâîâèëèâàìè. Âíóò-
ð³øíüî÷åðåïí³ óñêëàäíåííÿ âêëþ÷àëè åï³äó-
ðàëüíó àáî ñóáäóðàëüíó ãåìàòîìó, ÖÂ òà ã³ä-
ðîöåôàë³þ. Ñåðåä ³íøèõ óñêëàäíåíü áóëî
ïðîàíàë³çîâàíî ðîçâèòîê ³íôåêö³é (ïíåâìî-
í³¿, óðî³íôåêö³¿, ìåí³íã³òó) òà ñòàí³â, ùî ïî-
òðåáóâàëè òðàõåîñòîì³¿.
Ñòàòèñòè÷íèé àíàë³ç. Ñòàòèñòè÷íèé àíà-
ë³ç áóëî ïðîâåäåíî çà äîïîìîãîþ çàñòîñóíêó
Jamovi, âåðñ³ÿ 2.3.28.0. Îïèñîâ³ äàí³ íàâåäåíî
ó âèãëÿä³ àáñîëþòíèõ ÷èñåë òà ÷àñòîò. Òàêîæ
äëÿ êîæíî¿ îïèñîâî¿ çì³ííî¿ áóëî ðîçðàõîâàíà
ñåðåäíº çíà÷åííÿ (ÑÇ) òà ñòàíäàðòíå â³äõè-
ëåííÿ (ÑÂ) Hb, Hct, ñï³ââ³äíîøåííÿ Hb/Hct.
Íîðìàëüí³ñòü ðîçïîä³ëó áåçïåðåðâíèõ çì³í-
íèõ îö³íþâàëè çà äîïîìîãîþ êðèòåð³þ Øà-
ï³ðî-Ó³ëêà. Ð³çíèöþ áåçïåðåðâíèõ çì³ííèõ ì³æ
äâîìà íåçàëåæíèìè ãðóïà ³ç íîðìàëüíèì ðîç-
ïîä³ëîì äàíèõ îö³íþâàëè çà äîïîìîãîþ t-
êðèòåð³ÿ Ñòüþäåíòà, à ì³æ òðüîìà ³ á³ëüøå íå-
çàëåæíèìè ãðóïàìè - çà äîïîìîãîþ ANOVA.
Äëÿ çì³ííèõ ç íåíîðìàëüíèì ðîçïîä³ëîì çà-
ñòîñîâóâàëè êðèòåð³é Ìàííà-Ó¿òí³ (ó âèïàäêó
ïîð³âíÿííÿ ì³æ äâîìà íåçàëåæíèìè ãðóïàìè)
òà òåñò Êðóñêàëà-Óîëë³ñà (ó âèïàäêó ïîð³â-
íÿííÿ ì³æ òðüîìà òà á³ëüøå íåçàëåæíèìè
ãðóïàìè). Êîåô³ö³ºíò ðàíãîâî¿ êîðåëÿö³¿ Ñï³ð-
ìåíà âèêîðèñòîâóâàëè äëÿ îö³íêè ñèëè òà íàï-
ðÿìêó ìîíîòîííèõ çàëåæíîñòåé ì³æ áåçïå-
ðåðâíèìè çì³ííèìè. Öåé íåïàðàìåòðè÷íèé
êðèòåð³é áóëî îáðàíî ÷åðåç íåíîðìàëüíèé ðîç-
ïîä³ë äàíèõ. Ñòàòèñòè÷íî çíà÷óù³ ðåçóëüòàòè
äîäàòêîâî ïðîàíàë³çîâàíî çà äîïîìîãîþ á³-
íîì³àëüíî¿ òà îðäèíàëüíî¿ ëîã³ñòè÷íî¿ ðåãðåñ³¿.

Äëÿ îö³íêè âïëèâó ð³âí³â Hb, Hct òà
ñï³ââ³äíîøåííÿ Hb/Hct íà ñòàö³îíàðíó âèæè-
âàí³ñòü áóëî ïîáóäîâàíî êðèâó âèæèâàíîñò³
çà Êàïëàíîì-Ìåéºðîì, à òàêîæ âèêîíàíî àíà-
ë³ç çà äîïîìîãîþ ìîäåë³ ïðîïîðö³éíèõ ðèçè-
ê³â Êîêñà. Îáèäâà òèïè àíàë³çó ïðîâîäèëèñü
ó ïðîãðàìíîìó çàáåçïå÷åíí³ JASP, âåðñ³ÿ
0.19.2. Ïðè p-çíà÷åíí³<0.05 ðåçóëüòàòè ââà-
æàëè ñòàòèñòè÷íî çíà÷óùèìè. ²ç ìåòîþ â³-
çóàë³çàö³¿ äàíèõ áëîê-ñõåìà áóëà ñòâîðåíà çà
äîïîìîãîþ Napkin AI.
Åòè÷íå ñõâàëåííÿ. Äîñë³äæåííÿ ïðîâîäèëî-
ñÿ â³äïîâ³äíî äî Ãåëüñ³íêñüêî¿ äåêëàðàö³¿ òà
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áóëî ñõâàëåíå ëîêàëüíèì åòè÷íèì êîì³òåòîì
óñòàíîâè (¹7 çàñ³äàííÿ Êîì³ñ³¿ ç ïèòàíü á³î-
åòèêè Îäåñüêîãî íàö³îíàëüíîãî ìåäè÷íîãî
óí³âåðñèòåòó â³ä 30.09.2019ð.). Çá³ð ³í-
ôîðìîâàíî¿ çãîäè áóëî ñêàñîâàíî ð³øåííÿì
ëîêàëüíîãî åòè÷íîãî êîì³òåòó ÷åðåç ðåòðî-
ñïåêòèâíèé õàðàêòåð äîñë³äæåííÿ.

Ðåçóëüòàòè
Çà ðàõóíîê òîãî, ùî 66 ïàö³ºíò³â ç ³í³ö³àëüíèõ
492 áóëî ïåðåâåäåíî äëÿ ïîäàëüøîãî åíäî-
âàñêóëÿðíîãî ë³êóâàííÿ, áóëî ïðîàíàë³çîâàíî
³ñòîð³¿ õâîðîáè 426 ïàö³ºíò³â ç àÑÀÊ. Ïðè
öüîìó, ðåçóëüòàòè ð³âíÿ Hb áóëî çàçíà÷åíî ó
399 ïàö³ºíò³â, ç ÿêèõ ó 208 ïàö³ºíò³â òàêîæ
ùå áóëî â³äîìî ð³âåíü Hct (Ðèñ. 1).

ÑÇ±ÑÂ ð³âí³â Hb, Hct òà ñï³ââ³äíî-
øåííÿ Hb/Hct ïðè íàäõîäæåíí³ äëÿ áàçîâèõ
õàðàêòåðèñòèê ïðåäñòàâëåí³ ó Òàáë. 1.

Ñòàòèñòè÷íî çíà÷óù³ ïîêàçíèêè, òàê³
ÿê ñòàòü, ñòóï³íü òÿæêîñò³ ñòàíó ïàö³ºíò³â çà
mWFNS, ìåòîä ë³êóâàííÿ, íàÿâí³ñòü ïíåâìî-
í³¿, à òàêîæ ðåçóëüòàò ë³êóâàííÿ, áóëî âêëþ-
÷åíî äî ïîäàëüøîãî àíàë³çó (Òàáë. 2). Çà äî-
ïîìîãîþ á³íîì³àëüíî¿ ëîã³ñòè÷íî¿ ðåãðåñ³¿ ìè
âèÿâèëè, ùî êîæíå ï³äâèùåííÿ ð³âí³â Hb òà

Hct íà îäíó îäèíèöþ àñîö³þâàëîñÿ ç³ çíèæåí-
íÿì éìîâ³ðíîñò³ ðîçâèòêó ïíåâìîí³¿ íà 19.1%
òà 6.2% â³äïîâ³äíî. Ïîä³áíèì ÷èíîì, ï³äâè-
ùåííÿ ð³âí³â Hb ³ Hct íà îäíó îäèíèöþ àñî-
ö³þâàëîñÿ ç³ çíèæåííÿì ðèçèêó ë³êàðíÿíî¿
ëåòàëüíîñò³ íà 17.1% òà 6.5% â³äïîâ³äíî. Îê-
ð³ì òîãî, ó æ³íîê ð³âí³ Hb ³ Hct ïðè ãîñï³òà-
ë³çàö³¿ áóëè íèæ÷èìè, í³æ ó ÷îëîâ³ê³â. Âèùèé
ð³âåíü Hb ïðè íàäõîäæåíí³ áóâ íåçàëåæíî
àñîö³éîâàíèé ³ç á³ëüøîþ éìîâ³ðí³ñòþ ïðî-
âåäåííÿ ì³êðîõ³ðóðã³÷íîãî ë³êóâàííÿ. Êîæíå
ï³äâèùåííÿ ð³âíÿ Hb íà 1 ã/äë çá³ëüøóâàëî
éìîâ³ðí³ñòü ì³êðîõ³ðóðã³÷íîãî ë³êóâàííÿ íà
13.5%. Äëÿ äîñë³äæåííÿ çâ'ÿçêó ì³æ ñòóïåíåì
òÿæêîñò³ çà mWFNS òà ñï³ââ³äíîøåííÿì Hb/
Hct áóëî âèêîðèñòàíî îðäèíàëüíó ëîã³ñòè÷íó
ðåãðåñ³þ. Õî÷à òåñò Êðóñêàëà-Óîëë³ñà âêàçó-
âàâ íà ñòàòèñòè÷íî çíà÷óùó ð³çíèöþ ì³æ ãðó-
ïàìè, ðåãðåñ³éíèé àíàë³ç íå ï³äòâåðäèâ ö³º¿
àñîö³àö³¿. Òàêà íåâ³äïîâ³äí³ñòü, éìîâ³ðíî, ïî-
â'ÿçàíà ç íåë³í³éíèì õàðàêòåðîì çâ'ÿçêó àáî
âàð³àòèâíèì âïëèâîì ñï³ââ³äíîøåííÿ Hb/Hct
íà îêðåì³ ïåðåõîäè ì³æ ñòóïåíÿìè òÿæêîñò³
çà mWFNS.

Àíàë³ç âèæèâàíîñò³ ç âèêîðèñòàííÿì
ìîäåë³ ïðîïîðö³éíèõ ðèçèê³â Êîêñà ïðîäå-

Ðèñ. 1
Áëîê-ñõåìà âêëþ÷åííÿ ïàö³ºíò³â òà äîñòóïíîñò³ äàíèõ
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Hb (г/дл) Hct (%) Співвідношення Hb/Hct Характеристики n (%) СЗ±СВ p n (%) СЗ±СВ p n (%) СЗ±СВ p 
Стать       
Жінки 218 (54.6) 13.3±1.98 109 (52.4) 39.8±7.06 109 (52.4) 0.336±0.0247 
Чоловіки 181 (45.4) 14.4±1.59 

<0.001a 

99 (47.6) 42.9±5.47 

<0.001d 

99 (47.6) 0.339±0.0196 

0.554a 

Вік 399 13.8±1.89 0.771b 208 41.3±6.52 0.826b 208  0.338±0.0224 0.877b 
Вид крововиливу   0.262c     
Ізольований САК 161 (40.4) 14.0±1.92  66 (31.7) 42.1±6.47 66 (31.7) 0.339±0.0221 
САК+вентр. 109 (27.3) 13.6±1.87  69 (33.2) 41.5±6.8 69 (33.2) 0.335±0.0264 
САК+паренх. 70 (17.5) 13.6±1.94  32 (15.4) 39.3±6.33 32 (15.4) 0.338±0.0186 
САК+вентр.+паренх. 59 (14.8) 14.0±1.79  41 (19.7) 41.3±6.09 

0.268e 

41 (19.7) 0.339±0.0178 

0.946c 

mWFNS при надходженні       
I 174 (43.6) 13.9±1.85 76 (36.5) 42.2±5.89 76 (36.5) 0.334±0.0206 
II 73 (18.3) 13.7±1.86 34 (16.3) 40.8±6.25 34 (16.3) 0.340±0.0175 
III 71 (17.8) 13.8±1.77 35 (16.8) 39.8±7.08 35 (16.8) 0.345±0.0328 
IV 63 (15.8) 14.1±2.06 45 (21.7) 42.4±6.84 45 (21.7) 0.334±0.0199 
V 18 (4.5) 13.0±2.33 

0.233c 

18 (8.7) 38.2±6.78 

0.097e 

18 (8.7) 0.341±0.0161 

0.038c 

Метод лікування       
Мікрохірургічний 310 (77.7) 13.9±1.83 152 (73.1) 41.6±6.36 152 (73.1) 0.338±0.0233 
Консервативний 89 (22.3) 13.5±2.1 

0.046d 

56 (26.9) 40.3±6.99 

0.217d 

56 (26.9) 0.338±0.0203 

0.623a 

Розмір ЦА, що розірвалась 399 13.8±1.89 0.114b 208 41.3±6.52 0.477b 208 0.338±0.0224 0.694b 
Інтервал часу між розривом ЦА 
та оперативним втручанням 

399 13.8±1.89 0.554b 208 41.3±6.52 0.062b 208 0.338±0.0224 0.885b 

Наявність ЦВ       
Наявний 198 (49.6) 13.9±1.85 108 (51.9) 41.1±6.51 108 (51.9) 0.337±0.0206 
Відсутній 201 (50.4) 13.8±1.94 

0.672a 

100 (48.1) 41.5±6.56 

0.639d 

100 (48.1) 0.339±0.0243 

0.433a 

Наявність гідроцефалії       
Наявна 63 (15.8) 14.0±1.77 36 (17.3) 41.7±5.76 36 (17.3) 0.339±0.0185 
Відсутня 336 (84.2) 13.8±1.92 

0.542a 

172 (82.7) 41.2±6.68 

0.637d 

172 (82.7) 0.337±0.0232 

0.42a 

Наявність епідуральної або 
субдуральної гематоми 

      

Наявна 34 (8.5) 13.5±1.98 16 (7.7) 41.0±6.18 16 (7.7) 0.338±0.0239 
Відсутня 365 (91.5) 13.9±1.89 

0.184a 

192 (92.3) 41.3±6.57 

0.861d 

192 (92.3) 0.338±0.0224 

0.485a 

Наявність пневмонії       
Наявна  103 (25.8) 13.3±1.94 69 (33.2) 39.5±6.66 69 (33.2) 0.338±0.0267 
Відсутня 296 (74.2) 14.0±1.84 

<0.001d 

139 (66.8) 42.1±6.29 

0.005d 

139 (66.8) 0.337±0.0201 

0.622a 

Наявність уроінфекції       
Наявна 20 (5.0) 13.8±2.28 11 (5.3) 44.3±7.86 11 (5.3) 0.322±0.0415 
Відсутня 379 (95.0) 13.8±1.88 

0.852a 

197 (94.7) 41.1±6.42 

0.116d 

197 (94.7) 0.338±0.0207 

0.222a 

Наявність менінгіту       
Наявний 22 (5.5) 14.0±2.01 9 (4.3) 40.0±6.19 9 (4.3) 0.340±0.0167 
Відсутній 377 (94.5) 13.8±1.89 

0.731a 

199 (95.7) 41.3±6.55 

0.540d 

199 (95.7) 0.337±0.0227 

0.982a 

Стани, що потребували 
трахеостомії 

      

Наявні 70 (17.5) 13.5±1.89 53 (25.5) 40.5±7.1 53 (25.5) 0.341±0.0309 
Відсутні 329 (82.5) 13.9±1.89 

0.106a 

155 (74.5) 41.5±6.32 

0.298d 

155 (74.5) 0.337±0.0187 

0.06a 

 

Результат лікування       
Ті, що вижили 307 (76.9) 14.0±1.87 145 (69.7) 42.1±6.6 145 (69.7) 0.336±0.0224 
Померлі 92 (23.1) 13.3±1.9 

0.003d 

63 (30.3) 39.3±5.95 

0.005d 

63 (30.3) 0.340±0.0225 

0.329a 

 

Òàáëèöÿ 1
Áàçîâ³ õàðàêòåðèñòèêè äëÿ ð³âí³â Hb, Hct, ñï³ââ³äíîøåííÿ Hb/Hct ïðè íàäõîäæåíí³

ÑÇ - ñåðåäíº çíà÷åííÿ; ÑÂ - ñòàíäàðòíå â³äõèëåííÿ; a - òåñò Ìàííà-Ó³òí³; b - êîåô³ö³ºíò êîðåëÿö³¿ Ñï³ðìåíà;
c - òåñò Êðóñêàëà-Óîëë³ñà; d - t-òåñò Ñòüþäåíòà; e - ANOVA

Hb (г/дл) Hct (%) Співвідношення Hb/Hct Характеристики ВШ 95 % ДІ p ВШ 95% ДІ p ВШ 95% ДІ p 
mWFNS f       107 -5.75-15.5 0.386 
Метод лікування g 
(reference: консервативний) 1.135 1.002-1.29 0.047       

Стать g (reference: чоловіки) 0.706 0.625-0.797 <0.001 0.925 0.884-0.969 <0.001    
Наявність пневмонії g 
(reference: відсутня) 0.809 0.716-0.914 <0.001 0.938 0.895-0.982 0.007    

Результат лікування g 
(reference: ті, що вижили) 0.829 0.732-0.939 0.003 0.935 0.892-0.981 0.006    

Òàáëèöÿ 2
Ðåçóëüòàòè ëîã³ñòè÷íî¿ ðåãðåñ³¿ äëÿ ð³âí³â Hb, Hct, ñï³ââ³äíîøåííÿ Hb/Hct ïðè íàäõîäæåíí³

 f - îðäèíàëüíà ëîã³ñòè÷íà ðåãðåñ³ÿ; g - á³íîì³àëüíà ëîã³ñòè÷íà ðåãðåñ³ÿ

ìîíñòðóâàâ, ùî ð³âí³ Hb òà Hct ïðè íàäõî-
äæåíí³ áóëè íåçàëåæíèìè ïðîãíîñòè÷íèìè

ôàêòîðàìè ðåçóëüòàòó ë³êóâàííÿ ó ïàö³ºíò³â
ç àÑÀÊ. Ï³äâèùåííÿ ð³âíÿ Hb ïðè ãîñï³òàë³-
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çàö³¿ àñîö³þâàëîñÿ ç³ çíèæåííÿì ðèçèêó ë³-
êàðíÿíî¿ ëåòàëüíîñò³ íà 15.9% (HR=0.841;
95% Ä²: 0.756-0.936; P=0.002), òîä³ ÿê êîæíå
ï³äâèùåííÿ ð³âíÿ Hct íà îäíó îäèíèöþ çíè-
æóâàëî ðèçèê íà 5.8% (HR=0.942; 95% Ä²:
0.908-0.979; P=0.002) (Ðèñ. 2, 3). Çà ðåçóëüòà-
òàìè ìîäåë³ Êîêñà ç îáìåæåíèìè êóá³÷íèìè
ñïëàéíàìè, âèÿâëåíî íåë³í³éíèé çâ'ÿçîê ì³æ
ð³âíåì ãåìàòîêðèòó ïðè íàäõîäæåíí³ òà ðè-
çèêîì ñìåðò³ ó ïàö³ºíò³â ç àÑÀÊ. Íàéâèùèé
ðèçèê ñìåðò³ ñïîñòåð³ãàâñÿ ïðè Hct<30%, òîä³
ÿê ð³âåíü 30-33% àñîö³þâàâñÿ ç ì³í³ìàëüíèì
ðèçèêîì. Ïðè ð³âí³ 35-45% ñïîñòåð³ãàëîñü ïî-
ì³ðíå ï³äâèùåííÿ ðèçèêó ñìåðò³. Ñï³ââ³äíî-
øåííÿ Hb/Hct ïðè íàäõîäæåíí³ íå ìàëî ñòà-
òèñòè÷íî çíà÷óùîãî âïëèâó íà ñòàö³îíàðíó
âèæèâàí³ñòü ïàö³ºíò³â ç àÑÀÊ (HR=1421.531;
95% Ä²: 0.031-6.597×107; P=0.191). Âèñîêà âà-
ð³àáåëüí³ñòü ö³º¿ îö³íêè ñâ³ä÷èòü ïðî ¿¿ îá-
ìåæåíó íàä³éí³ñòü ³ óñêëàäíþº êë³í³÷íó ³í-
òåðïðåòàö³þ ïîêàçíèêà ñï³ââ³äíîøåííÿ Hb/

Hct ó öüîìó êîíòåêñò³.
Ìè òàêîæ ïðîâåëè äåòàëüíèé àíàë³ç

äàíèõ 14 ïàö³ºíò³â, ÿêèì ïðîâîäèëè òðàíñ-
ôóç³þ åðèòðîöèòàðíî¿ ìàñè. Òðàíñôóç³ÿ åðèò-
ðîöèòàðíî¿ ìàñè çä³éñíþâàëè ï³ñëÿ ì³êðîõ³-
ðóðã³÷íîãî êë³ïóâàííÿ àíåâðèçìè ó çâ'ÿçêó ç
êðîâîâòðàòîþ âíàñë³äîê ³íòðàîïåðàö³éíîãî
ðîçðèâó. ÑÇ±ÑÂ Hb, Hct òà ñï³ââ³äíîøåííÿ
Hb/Hct äëÿ áàçîâèõ õàðàêòåðèñòèê ó ïåðøèé
ï³ñëÿîïåðàö³éíèé äåíü íàâåäåíî ó Òàáë. 3.

Æîäåí ç àíàë³çîâàíèõ ãåìàòîëîã³÷íèõ
ïîêàçíèê³â (Hb, Hct, ñï³ââ³äíîøåííÿ Hb/Hct),
âèì³ðÿíèõ ó ïåðøèé ï³ñëÿîïåðàö³éíèé äåíü äî
òðàíñôóç³¿ åðèòðîöèòàðíî¿ ìàñè, íå ìàâ ñòàòèñ-
òè÷íî çíà÷óùîãî çâ'ÿçêó ç êë³í³÷íèìè õàðàêòå-
ðèñòèêàìè àáî óñêëàäíåííÿìè ï³ñëÿ àÑÀÊ.
Âîäíî÷àñ çì³íí³ "³íòåðâàë ÷àñó ì³æ ðîçðèâîì
ÖÀ òà îïåðàòèâíèì âòðó÷àííÿì" ³ "ðåçóëüòàò
ë³êóâàííÿ" ó ñòîâïö³ ç³ ñï³ââ³äíîøåííÿì Hb/Hct
íàáëèæàëèñÿ äî ïîðîãó ñòàòèñòè÷íî¿ çíà÷óùîñ-
ò³ (P=0.051 òà P=0.056,  â³äïîâ³äíî).

Ðèñ. 2
Êðèâà âèæèâàíîñò³ Êàïëàíà-Ìåéºðà çàëåæíî â³ä òðèâàëîñò³ ãîñï³òàë³çàö³¿,

â³äïîâ³äíî äî ð³âíÿ Hb ïðè íàäõîäæåíí³
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Îáãîâîðåííÿ
Îòðèìàí³ íàìè ðåçóëüòàòè ñâ³ä÷àòü, ùî âèù³
ð³âí³ Hb òà Hct ïðè ãîñï³òàë³çàö³¿ àñîö³þâà-
ëèñÿ ç³ çíèæåíèì ðèçèêîì ë³êàðíÿíî¿ ëåòàëü-
íîñò³ ó ïàö³ºíò³â ç àÑÀÊ. Öå óçãîäæóºòüñÿ ç
äàíèìè ðåòðîñïåêòèâíîãî äîñë³äæåííÿ Said
et al, ó ÿêîìó áóëî âñòàíîâëåíî, ùî ðîçâèòîê
àíåì³¿ âïðîäîâæ 14 äí³â ï³ñëÿ àÑÀÊ ï³äâè-
ùóâàâ ðèçèê ë³êàðíÿíî¿ ëåòàëüíîñò³. Âàæëèâî
ï³äêðåñëèòè, ùî ó öå äîñë³äæåííÿ âêëþ÷àëèñÿ
ïàö³ºíòè, ãîñï³òàë³çîâàí³ ïðîòÿãîì 48 ãîäèí â³ä
ìîìåíòó êðîâîâèëèâó òà ïðîîïåðîâàí³ â ïåðø³
24 ãîäèíè ï³ñëÿ íàäõîäæåííÿ [1]. Âàðòî äîäàòè,
ùî â ñèñòåìíîìó îãëÿä³ Said et al, íå áóëî
âèÿâëåíî âçàºìîçâ’ÿçêó ì³æ àíåì³ºþ ïðè
íàäõîäæåíí³ òà ë³êàðíÿíî¿ ëåòàëüí³ñòþ [5].

Ó íàøîìó äîñë³äæåíí³ òàêîæ ïðîñòå-
æóâàâñÿ çâ'ÿçîê ì³æ ãåìàòîëîã³÷íèìè ïîêàç-
íèêàìè òà ìåòîäîì ë³êóâàííÿ: ïàö³ºíòè, ÿêèì
áóëî ïðîâåäåíî ì³êðîõ³ðóðã³÷íå ë³êóâàííÿ,
ìàëè âèù³ ð³âí³ Hb ïîð³âíÿíî ç òèìè, õòî ë³-

êóâàâñÿ êîíñåðâàòèâíî, ³ öÿ â³äì³íí³ñòü áóëà
ñòàòèñòè÷íî çíà÷óùîþ. Íà íàøó äóìêó, öå
ìîæå ñâ³ä÷èòè ÿê ïðî ðåòåëüí³øèé â³äá³ð ïà-
ö³ºíò³â ç á³ëüø ñòàá³ëüíèìè ãåìàòîëîã³÷íèìè
ïîêàçíèêàìè äëÿ ì³êðîõ³ðóðã³÷íîãî ë³êóâàí-
íÿ, òàê ³ ïðî ïîòåíö³éíèé çâ'ÿçîê àíåì³¿ ç â³ä-
ìîâîþ â³ä ì³êðîõ³ðóðã³÷íîãî ë³êóâàííÿ ÷åðåç
çàãàëüíèé òÿæêèé ñòàí ïàö³ºíò³â.

ßê áóëî âæå çàçíà÷åíî, "Triple-H" òå-
ðàï³ÿ (³íäóêîâàí³ ã³ïåðâîëåì³ÿ, ã³ïåðòåíç³ÿ òà
ãåìîäèëþö³ÿ) âèêîðèñòîâóâàëè ó ë³êóâàíí³
àÑÀÊ. Ãåìîäèëþö³ÿ ïðèçâîäèëà äî çíèæåííÿ
ð³âíÿ Hct. Âàæëèâî, ùî Hct º íåïðÿìèì ïî-
êàçíèêîì êèñíåâî¿ ºìíîñò³ êðîâ³, òîä³ ÿê Hb -
ïðÿìèì [7, 8]. Îêð³ì òîãî, Hb ìåíø ÷óòëèâèé
äî çì³í îá'ºìó ïëàçìè ïîð³âíÿíî ç Hct [11].
Äåÿê³ àâòîðè ïðèïóñêàþòü, ùî çíèæåííÿ ð³â-
íÿ Hct ìîæå ïîêðàùèòè öåðåáðàëüíèé êðî-
âîò³ê [8], òîä³ ÿê ³íø³ ñòàâëÿòü öå ï³ä ñóìí³â
[7]. Òàêîæ, íàâ³òü ÿêùî íèæ÷èé ð³âåíü Hct
ñïðàâä³ ïîêðàùóº öåðåáðàëüíèé êðîâîò³ê, â³í

Ðèñ. 3
Êðèâà âèæèâàíîñò³ Êàïëàíà-Ìåéºðà çàëåæíî â³ä òðèâàëîñò³ ãîñï³òàë³çàö³¿,

â³äïîâ³äíî äî ð³âíÿ Hct ïðè íàäõîäæåíí³
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âîäíî÷àñ ìîæå çìåíøóâàòè âì³ñò êèñíþ â
êðîâ³, ïîòåíö³éíî îáìåæóþ÷è äîñòàâêó êèñ-
íþ äî ãîëîâíîãî ìîçêó. Ï³äòðèìàííÿ àäåêâàò-
íî¿ öåðåáðàëüíî¿ ïåðôóç³¿ º êëþ÷îâèì ôàê-
òîðîì ó ïðîô³ëàêòèö³ öåðåáðàëüíî¿ ³øåì³¿ [8].
Ó íàøîìó äîñë³äæåíí³ íå áóëî âèÿâëåíî çâ'ÿ-
çêó ì³æ ð³âíÿìè Hb àáî Hct ³ ðîçâèòêîì ÖÂ.
Ðåçóëüòàòè ðàíäîì³çîâàíèõ êîíòðîëüîâàíèõ
äîñë³äæåíü ïîêàçàëè, ùî "Triple-H" òåðàï³ÿ
ï³äâèùóº ðèçèê óñêëàäíåíü, íå çíèæóþ÷è
÷àñòîòè âèíèêíåííÿ ÂÖ². Òîìó âîíà âòðàòèëà
êë³í³÷íó àêòóàëüí³ñòü ó ñó÷àñí³é ïðàêòèö³ [3].

Ùî ñòîñóºòüñÿ ñï³ââ³äíîøåííÿ Hb/Hct
ïðè íàäõîäæåíí³, íàøå äîñë³äæåííÿ íå âèÿâè-
ëî éîãî ñòàòèñòè÷íî çíà÷óùîãî çâ'ÿçêó ç æîä-
íèì ³ç ïðîàíàë³çîâàíèõ êë³í³÷íèõ ïàðàìåòð³â.
Àíàëîã³÷íà òåíäåíö³ÿ ñïîñòåð³ãàëàñü ³ äëÿ ãå-
ìàòîëîã³÷íèõ ïîêàçíèê³â, âèçíà÷åíèõ ïåðåä
ïðîâåäåííÿì ãåìîòðàíñôóç³¿ â ïåðøó ï³ñëÿîïå-
ðàö³éíó äîáó: æîäåí ç íèõ (Hb, Hct, ñï³ââ³äíî-
øåííÿ Hb/Hct) íå ïðîäåìîíñòðóâàâ ñòàòèñòè÷-
íî äîñòîâ³ðíîãî çâ'ÿçêó ç êë³í³÷íèìè õàðàêòå-
ðèñòèêàìè òà óñêëàäíåííÿìè ï³ñëÿ àÑÀÊ.

Íåçâàæàþ÷è íà ô³ç³îëîã³÷íå ï³ä´ðóíòÿ

Hb (г/дл) Hct (%) Співвідношення Hb/Hct Характеристики n СЗ±СВ p n СЗ±СВ p n СЗ±СВ p 
Стать       
Ж³íêè 10 8.21±1.83 10 24.4±5.64 10 0.338±0.0170 
Чîëîâ³êè 4 6.65±0.526 

0.127d 

4 19.8±2.22 

0.143d 

4 0.338±0.0207 

0.991d 

Вік 14 7.76±1.71 0.182b 14 23.1±5.28 0.372b 14 0.338±0.0173 0.291b 
Вид крововиливу   0.589c     
²çîëüîâàíèé ÑÀÊ 4 8.4±1.51  4 24.3±5.19 4 0.349±0.0151 
ÑÀÊ+âåíòð. 7 7.49±2.01  7 22.6±6.19 7 0.333±0.0163 
ÑÀÊ+ïàðåíõ. 1 9.3±NaN  1 28.0±NaN 1 0.332±NaN 
ÑÀÊ+âåíòð.+ïàðåíõ. 2 6.7±0.141  2 20.0±1.41 

0.476c 

2 0.336±0.0308 

0.523c 

mWFNS при надходженні       
I 5 6.78±1.86 5 20.0±5.96 5 0.342±0.0201 
II 4 7.97±1.91 4 23.8±5.25 4 0.335±0.02 
III 1 9.4±NaN 1 28.0±NaN 1 0.336±NaN 
IV 4 8.38±1.16 4 25.0±4.08 4 0.337±0.0177 
V 0 NaN 

0.402c 

0 NaN 

0.451c 

0 NaN 

0.907c 

Розмір ЦА, що розірвалась 14 7.76±1.71 0.919b 14 23.1±5.28 0.76b 14 0.338±0.0173 0.554b 
Інтервал часу між розривом ЦА 
та оперативним втручанням 

14 7.76±1.71 0.546b 14 23.1±5.28 0.602b 14 0.338±0.0173 0.051b 

Наявність ЦВ       
Íàÿâíèé 9 7.96±1.88 9 23.8±5.87 9 0.336±0.0155 
Â³äñóòí³é 5 7.42±1.47 

0.595d 

5 21.8±4.32 

0.524d 

5 0.341±0.0218 

0.64d 

Наявність  гідроцефалії       
Íàÿâíà 3 7.07±3.09 3 21.3±9.5 3 0.334±0.0244 
Â³äñóòíÿ 11 7.95±1.3 

0.447d 

11 23.5±4.13 

0.542d 

11 0.339±0.0163 

0.708d 

Наявність епідуральної  
або субдуральної гематоми 

      

Íàÿâíà 1 7.65±NaN 1 27.0±NaN 1 0.341±NaN 
Â³äñóòíÿ 13 9.2±1.73 

0.405d 

13 22.8±5.37 

0.463d 

13 0.338±0.0180 

0.875d 

Наявність пневмонії       
Íàÿâíà  6 7.82±2.21 6 22.8±7.03 6 0.345±0.0186 
Â³äñóòíÿ 8 7.73±1.39 

0.925d 

8 23.3±4.06 

0.891d 

8 0.332±0.0149 

0.166d 

Наявність уроінфекції       
Íàÿâíà 1 8.2±NaN 1 26.0±NaN 1 0.315±NaN 
Â³äñóòíÿ 13 7.73±1.77 

0.803d 

13 22.8±5.43 

0.586d 

13 0.34±0.0167 

0.185d 

Наявність менінгіту       
Íàÿâíèé 0 NaN 0 NaN 0 NaN 
Â³äñóòí³é 14 7.76±1.71 

NaN 

14 23.1±5.28 

NaN 

14 0.338±0.0173 

NaN 

Стани, що потребували трахеостомії       
Íàÿâí³ 5 8.2±1.66 5 24.4±5.27 5 0.337±0.0152 
Â³äñóòí³ 9 7.52±1.78 

0.499d 

9 22.3±5.45 

0.505d 

9 0.338±0.0192 

0.916d 

 

Результат лікування        
Ò³, ùî âèæèëè 7 7.76±1.26 7 23.6±3.69 7 0.329±0.0171 
Ïîìåðë³ 7 7.77±2.17 

0.988d 

7 22.6±6.8 

0.738d 

7 0.347±0.0133 

0.056d 

Òàáëèöÿ 3
Áàçîâ³ õàðàêòåðèñòèêè äëÿ ð³âí³â Hb, Hct, ñï³ââ³äíîøåííÿ Hb/Hct ïåðåä ãåìîòðàíñôóç³ºþ

ÑÇ - ñåðåäíº çíà÷åííÿ; ÑÂ - ñòàíäàðòíå â³äõèëåííÿ; a - òåñò Ìàííà-Ó³òí³; b - êîåô³ö³ºíò êîðåëÿö³¿ Ñï³ðìåíà;
c - òåñò Êðóñêàëà-Óîëë³ñà; d - t-òåñò Ñòüþäåíòà
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ùîäî êîðèñò³ òðàíñôóç³¿ åðèòðîöèòàðíî¿ ìàñè
äëÿ ïîêðàùåííÿ äîñòàâêè êèñíþ äî ãîëîâíî-
ãî ìîçêó, êë³í³÷í³ äîñë³äæåííÿ äåìîíñòðóþòü
ñóïåðå÷ëèâ³ ðåçóëüòàòè [2]. Òðàíñôóç³ÿ åðèò-
ðîöèòàðíî¿ ìàñè ïîâ'ÿçóþòü ³ç ï³äâèùåíèì
ðèçèêîì ðîçâèòêó ÖÂ, ³íôåêö³é ó ä³ëÿíö³ õ³-
ðóðã³÷íîãî âòðó÷àííÿ, ñåðöåâî-ñóäèííèõ òà
äèõàëüíèõ óñêëàäíåíü, òðèâàë³øîãî ïåðåáó-
âàííÿ â ñòàö³îíàð³ òà âèùî¿ 30-äåííî¿ ñìåðò-
íîñò³. Âîäíî÷àñ, ö³ ðèçèêè ìîæóòü ïîºäíó-
âàòèñÿ ç³ çíà÷íîþ êîðèñòþ - çìåíøåííÿì
éìîâ³ðíîñò³ öåðåáðàëüíî¿ ³øåì³¿ òà òÿæêî¿
àíåì³¿, ùî ðîáèòü òðàíñôóç³þ âèïðàâäàíîþ
â îêðåìèõ âèïàäêàõ [12]. Îñíîâíèìè îáìå-
æåííÿìè ð³çíèõ äîñë³äæåíü, ïðèñâÿ÷åíèõ ãå-
ìîòðàíñôóç³¿ åðèòðîöèòàðíî¿ ìàñè, º ¿õ ðåò-
ðîñïåêòèâíèé õàðàêòåð, çíà÷íà âàð³àáåëü-
í³ñòü ó âèçíà÷åíí³ ëàáîðàòîðíèõ ïîêàç³â äëÿ
ãåìîòðàíñôóç³¿ òà ïîòåíö³éíèé âïëèâ òÿæêîñ-
ò³ çàõâîðþâàííÿ ÿê äîäàòêîâîãî ÷èííèêà.
Îêð³ì òîãî, á³ëüø³ñòü äîñë³äæåíü íå âðàõî-
âóþòü ÷àñ ïðîâåäåííÿ ãåìîòðàíñôóç³¿ (äî, ï³ä
÷àñ àáî ï³ñëÿ ðîçâèòêó ÂÖ²), ùî óñêëàäíþº
îö³íêó ¿¿ âïëèâó íà êë³í³÷í³ ðåçóëüòàòè. Ïîïðè
öå, ñèñòåìàòè÷íèé îãëÿä 2021 ðîêó ä³éøîâ
âèñíîâêó, ùî çàãàëüíà êîðèñòü â³ä ãåìîòðàíñ-
ôóç³¿, éìîâ³ðíî, ïåðåâàæàº ïîòåíö³éí³ ðèçèêè
[2]. Ñåðåä ïðîàíàë³çîâàíèõ íàìè ÷èííèê³â íå
áóëî âèÿâëåíî êðèòåð³¿â, ùî âïëèâàëè á íà
ð³øåííÿ ùîäî ïðîâåäåííÿ ãåìîòðàíñôóç³¿.
Ïîäàëüø³ äîñë³äæåííÿ ìîæóòü áóòè êîðèñ-
íèìè çà óìîâè âðàõóâàííÿ äîäàòêîâèõ ôàê-
òîð³â, òàêèõ ÿê ñóïóòí³ çàõâîðþâàííÿ, ³íäåêñ
ìàñè ò³ëà, ðåë³ã³éí³ ïåðåêîíàííÿ òîùî.

²ç îãëÿäó íà öå, ìè ïðèïóñêàºìî, ùî
â³äñóòí³ñòü ñòàòèñòè÷íî¿ çíà÷óùîñò³ ó íàøî-
ìó äîñë³äæåíí³ ìîæå áóòè çóìîâëåíà îáìå-
æåíèì ðîçì³ðîì âèá³ðêè, ùî ï³äêðåñëþº íå-
îáõ³äí³ñòü ïîäàëüøèõ ìàñøòàáíèõ äîñë³-
äæåíü ó öüîìó íàïðÿìêó.
Îáìåæåííÿ. Îäíîöåíòðîâèé äèçàéí äîñë³-
äæåííÿ òà ðîçì³ð âèá³ðêè ìîæóòü îáìåæèòè
ðåïðåçåíòàòèâí³ñòü ³ ìîæëèâ³ñòü óçàãàëüíåí-
íÿ ðåçóëüòàò³â. Ó çâ?ÿçêó ç â³äñóòí³ñòþ äàíèõ,
ð³âåíü Hb áóâ íåâ³äîìèé ó 27 ïàö³ºíò³â, à ð³âí³
Hct òà ñï³ââ³äíîøåííÿ Hb/Hct - ó 218 ïàö³ºí-
ò³â. Òàêîæ ñåðåä ïàö³ºíò³â, ÿêèì áóëî ïðîâå-

äåíî ãåìîòðàíñôóç³þ, ÷èñåëüí³ñòü âèá³ðêè
áóëà îáìåæåíîþ, ùî çíèæóº ñòàòèñòè÷íó ïî-
òóæí³ñòü ³ ìîæå ïðèõîâóâàòè ïîòåíö³éíî çíà-
÷óù³ àñîö³àö³¿.

Âèñíîâîê
Âèù³ ð³âí³ Hb òà Hct ïðè íàäõîäæåíí³ áóëè
äîñòîâ³ðíî ïîâ’ÿçàí³ ç³ çíèæåíèì ðèçèêîì
ðîçâèòêó ïíåâìîí³¿ òà ë³êàðíÿíî¿ ëåòàëüíîñò³
ñåðåä ïàö³ºíò³â ç àÑÀÊ. Âîäíî÷àñ, âèù³ ð³âí³
Hb ïðè íàäõîäæåíí³ àñîö³þâàëèñü ³ç á³ëüøîþ
éìîâ³ðí³ñòþ ïðîâåäåííÿ ì³êðîõ³ðóðã³÷íîãî
ë³êóâàííÿ. Ó æ³íîê ñïîñòåð³ãàëè íèæ÷³ ð³âí³
Hb òà Hct ó ïîð³âíÿíí³ ³ç ÷îëîâ³êàìè. Âàðòî
çàçíà÷èòè, ùî ñï³ââ³äíîøåííÿ Hb/Hct íå ïðî-
äåìîíñòðóâàëî çíà÷óùèõ àñîö³àö³é ³ç êë³í³÷-
íèìè õàðàêòåðèñòèêàìè, ìåòîäîì ë³êóâàííÿ,
óñêëàäíåííÿìè ÷è ðåçóëüòàòîì ë³êóâàííÿ.
Îòðèìàí³ ðåçóëüòàòè âêàçóþòü íà âàæëèâ³ñòü
ðàííüî¿ îö³íêè ãåìàòîëîã³÷íèõ ïîêàçíèê³â ÿê
ïîòåíö³éíèõ ïðîãíîñòè÷íèõ ìàðêåð³â ïåðå-
á³ãó àÑÀÊ. Ïîäàëüø³ áàãàòîöåíòðîâ³ ïðî-
ñïåêòèâí³ äîñë³äæåííÿ ³ç á³ëüøîþ âèá³ðêîþ
íåîáõ³äí³ äëÿ ï³äòâåðäæåííÿ íàøèõ âèñíîâ-
ê³â òà âèçíà÷åííÿ îïòèìàëüíî¿ ñòðàòåã³¿ âå-
äåííÿ ïàö³ºíò³â ³ç óðàõóâàííÿì ãåìàòîëîã³÷-
íèõ ïîêàçíèê³â ó êîíòåêñò³ àÑÀÊ.

Âíåñîê àâòîð³â:
- êîíöåïö³ÿ òà äèçàéí äîñë³äæåííÿ: Þë³ÿ Ñî-
ëîäîâí³êîâà, Àíàñòàñ³ÿ Ðåâóðêî
- çá³ð äàíèõ: Àíàñòàñ³ÿ Ðåâóðêî
- àíàë³ç òà ³íòåðïðåòàö³ÿ äàíèõ: Àíàñòàñ³ÿ Ðå-
âóðêî
- íàïèñàííÿ ïåðøî¿ âåðñ³¿ ñòàòò³: Þë³ÿ Ñîëî-
äîâí³êîâà, Àíàñòàñ³ÿ Ðåâóðêî
- êðèòè÷íå ðåöåíçóâàííÿ: Þë³ÿ Ñîëîäîâí³êî-
âà, Àíàòîë³é Ñîí
- îñòàòî÷íå çàòâåðäæåííÿ: Þë³ÿ Ñîëîäîâí³-
êîâà, Àíàòîë³é Ñîí
Ïîäÿêè: íå çàñòîñîâóâàëèñÿ.
Êîíôë³êò ³íòåðåñ³â: àâòîðè çàÿâëÿþòü ïðî
â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñóâàííÿ: öå äîñë³äæåííÿ íå îòðèìóâà-
ëî ö³ëüîâîãî ô³íàíñóâàííÿ â³ä æîäíèõ äåð-
æàâíèõ, êîìåðö³éíèõ ÷è íåêîìåðö³éíèõ îð-
ãàí³çàö³é.
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HAEMATOLOGICAL PREDICTORS OF THE ACUTE COURSE OF ANEURYSMAL
SUBARACHNOID HAEMORRHAGE
Introduction
Anaemia is one of the most common clinical
conditions among patients with aneurysmal
subarachnoid haemorrhage (aSAH), affecting
approximately half of all cases [1, 2]. Several
studies have shown an association between low
haemoglobin (Hb) level and more severe clinical
conditions, longer hospital stay, poorer treatment
outcomes, and increased mortality [1].

Notably, anaemia is a potentially treatable
condition through red blood cells (RBC)
transfusion. However, some authors have reported
a higher incidence of complications and worse
outcomes following RBC transfusion [3, 5].

The main pathophysiological mechanism
of delayed cerebral ischemia (DCI) is thought to
be cerebral vasospasm (CV) [6]. To improve
cerebral perfusion and prevent CV and DCI,
"Triple-H" therapy has been used in clinical practice
for many years [7, 8, 9]. The use of "Triple-H"
therapy as a preventive and treatment strategy has
now shifted towards a euvolemic approach [3].

In clinical settings, Hb and hematocrit
(Hct) are often used interchangeably when
anaemia is assessed. An approximate Hb value
may be calculated by dividing Hct by three,
which is a simplified version of the equation
Hct=Hb×2.941 [10].

Therefore, the aim of our study was to
analyze Hb, Hct, and their ratio (Hb/Hct ratio)
in relation to clinical characteristics, treatment
strategy, complications, and outcomes in patients
during the acute phase of aSAH.

Material and Methods
Study design. A retrospective single-centre
cross-sectional study was conducted, analyzing
492 medical records of patients in the acute phase
of aSAH between 2000 and 2023.
Eligibility criteria. The inclusion criteria were:
1) subarachnoid haemorrhage (SAH) due to
ruptured cerebral aneurysm (CA) confirmed by CT
angiography; 2) availability of haematological
parameters (Hb and Hct) on admission and on

the first postoperative day for patients who
received blood transfusions; 3) microsurgical or
conservative treatment; 4) age ≥18 years.

The exclusion criteria included:1) traumatic
SAH or other causes of intracranial bleeding (e.g.
arteriovenous malformations, coagulopathies, etc.);
2) history of anaemia, thalassaemia, and other
haematological disorders.
Data collection. The dataset included Hb, Hct,
and the Hb/Hct ratio at admission and on the
first postoperative day, demographic data (sex,
age), length of hospital stay, severity of the
patient's condition at admission based on the
modified WFNS (mWFNS) scale, treatment
method (microsurgical or conservative), time
interval between CA rupture and surgery, and
treatment outcome (in-hospital survived or non-
survived). The size of the ruptured CA was
assessed via CT angiography. In patients with
multiple aneurysms, the size of the ruptured
aneurysm was considered. CT was used to
determine the extent of haemorrhage: isolated
SAH, SAH with intraventricular haemorrhage,
SAH with parenchymal haemorrhage, and SAH
with a combination of intraventricular and
parenchymal haemorrhage. The intracranial
complications included epidural or subdural
haematoma, CV, and hydrocephalus. Other
complications included infections (pneumonia,
urinary tract infections, meningitis) and
conditions requiring tracheostomy.
Statistical analysis. Statistical analysis was
performed using Jamovi software, version
2.3.28.0. Descriptive data are presented as
absolute numbers and frequencies. For each
variable, the mean and standard deviation (SD)
of Hb, Hct, and the Hb/Hct ratio were calculated.
The Shapiro-Wilk test was used to assess the
normality of continuous variables. Differences
between two independent groups with a normal
distribution were analysed using the Student's t-
test, while comparisons between three or more
groups were assessed using ANOVA. For non-
normally distributed variables, the Mann-
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Whitney U test (two groups) and Kruskal-Wallis
test (three or more groups) were applied.
Spearman's rank correlation coefficient was used
to assess the strength and direction of monotonic
relationships between continuous variables. This
non-parametric test was chosen due to the non-
normal distribution of the data. Statistically
significant results were further analyzed using
binomial and ordinal logistic regression.

To assess the impact of Hb, Hct, and the
Hb/Hct ratio on in-hospital survival, a Kaplan-
Meier survival curve was constructed, and Cox
proportional hazards regression was applied. Both
analyses were performed using JASP software,
version 0.19.2. A P-value<0.05 was considered
statistically significant. A flow diagram was created
using Napkin AI for data visualization.
Ethical approval. The study was conducted in
accordance with the Declaration of Helsinki and
approved by the local ethics committee. The
requirement for informed consent was waived
by the ethics committee due to the retrospective
nature of the study.

Results
Among the initial 492 patients, 66 were transferred

for further endovascular treatment. As a result, we
analyzed the medical records of 426 patients with
aSAH. The Hb level was available for 399 of these
patients. Among them, the Hct level was also
available for 208 patients (Figure 1).

The mean ± SD values of Hb, Hct, and
the Hb/Hct ratio at admission for the baseline
characteristics are presented in Table 1.

Statistically significant variables, such as
sex, severity of the patient's condition at
admission based on the mWFNS scale, treatment
method, presence of pneumonia, and treatment
outcome, were included in further analysis (Table
2). Using binomial logistic regression, we revealed
that each one-unit increase in Hb and Hct levels
was associated with a 19.1% and 6.2% reduction
in the likelihood of developing pneumonia,
respectively. Similarly, each one-unit increase
in Hb and Hct levels was associated with a 17.1%
and 6.5% reduction in the risk of in-hospital
mortality, respectively. In addition, women had
lower admission Hb and Hct levels compared to
men. A higher Hb level at admission was
independently associated with greater odds of
microsurgical intervention. Each 1 g/dL increase
in Hb level increased the likelihood of
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Figure 1
Flow diagram of patient inclusion and data availability
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microsurgical treatment by 13.5%. To investigate
the relationship between the mWFNS score and
the Hb/Hct ratio, ordinal logistic regression was
performed. Although the Kruskal-Wallis test
indicated a statistically significant difference
between groups, the regression analysis did not
confirm this association. This discrepancy is
likely due to a non-linear relationship or a
variable effect of the Hb/Hct ratio on specific
transitions between mWFNS severity grades.

Survival analysis using the Cox
proportional hazards model demonstrated that
Hb and Hct levels at admission were independent

prognostic factors for treatment outcome in patients
with aSAH. An increase in the Hb level at
admission was associated with a 15.9% reduction
in the risk of in-hospital mortality (HR=0.841; 95%
CI: 0.756-0.936; P=0.002), whereas each unit
increase in the Hct level reduced the risk by 5.8%
(HR=0.942; 95% CI: 0.908-0.979; P=0.002)
(Figures 2 and 3). According to the Cox model with
restricted cubic splines, a nonlinear relationship was
identified between admission haematocrit level and
the risk of death in patients with aSAH. The highest
risk of death was observed at Hct <30%, whereas
levels of 30-33% were associated with minimal

Hb (g/dl) Hct (%) Hb/Hct ratio Characteristic n (%) Mean±SD p n (%) Mean±SD p n (%) Mean±SD p 
Sex       
Female 218 (54.6) 13.3±1.98 109 (52.4) 39.8±7.06 109 (52.4) 0.336±0.0247 
Male 181 (45.4) 14.4±1.59 

<0.001a 

99 (47.6) 42.9±5.47 

<0.001d 

99 (47.6) 0.339±0.0196 

0.554a 

Age 399 13.8±1.89 0.771b 208 41.3±6.52 0.826b 208  0.338±0.0224 0.877b 
The extent of hemorrhage   0.262c     
Isolated SAH 161 (40.4) 14.0±1.92  66 (31.7) 42.1±6.47 66 (31.7) 0.339±0.0221 
SAH+intraventricular 109 (27.3) 13.6±1.87  69 (33.2) 41.5±6.8 69 (33.2) 0.335±0.0264 
SAH+parenchymal 70 (17.5) 13.6±1.94  32 (15.4) 39.3±6.33 32 (15.4) 0.338±0.0186 
SAH+intraventricular+parenchymal 59 (14.8) 14.0±1.79  41 (19.7) 41.3±6.09 

0.268e 

41 (19.7) 0.339±0.0178 

0.946c 

mWFNS at admission       
I 174 (43.6) 13.9±1.85 76 (36.5) 42.2±5.89 76 (36.5) 0.334±0.0206 
II 73 (18.3) 13.7±1.86 34 (16.3) 40.8±6.25 34 (16.3) 0.340±0.0175 
III 71 (17.8) 13.8±1.77 35 (16.8) 39.8±7.08 35 (16.8) 0.345±0.0328 
IV 63 (15.8) 14.1±2.06 45 (21.7) 42.4±6.84 45 (21.7) 0.334±0.0199 
V 18 (4.5) 13.0±2.33 

0.233c 

18 (8.7) 38.2±6.78 

0.097e 

18 (8.7) 0.341±0.0161 

0.038c 

Treatment method       
Microsurgical 310 (77.7) 13.9±1.83 152 (73.1) 41.6±6.36 152 (73.1) 0.338±0.0233 
Conservative 89 (22.3) 13.5±2.1 

0.046d 

56 (26.9) 40.3±6.99 

0.217d 

56 (26.9) 0.338±0.0203 

0.623a 

Size of ruptured CA 399 13.8±1.89 0.114b 208 41.3±6.52 0.477b 208 0.338±0.0224 0.694b 
Time interval between CA 
rupture and surgery 

399 13.8±1.89 0.554b 208 41.3±6.52 0.062b 208 0.338±0.0224 0.885b 

Presence of CV       
Presence 198 (49.6) 13.9±1.85 108 (51.9) 41.1±6.51 108 (51.9) 0.337±0.0206 
Absence 201 (50.4) 13.8±1.94 

0.672a 

100 (48.1) 41.5±6.56 

0.639d 

100 (48.1) 0.339±0.0243 

0.433a 

Presence of hydrocephalus       
Presence 63 (15.8) 14.0±1.77 36 (17.3) 41.7±5.76 36 (17.3) 0.339±0.0185 
Absence 336 (84.2) 13.8±1.92 

0.542a 

172 (82.7) 41.2±6.68 

0.637d 

172 (82.7) 0.337±0.0232 

0.42a 

Presence of epidural or subdural 
hematoma 

      

Presence 34 (8.5) 13.5±1.98 16 (7.7) 41.0±6.18 16 (7.7) 0.338±0.0239 
Absence 365 (91.5) 13.9±1.89 

0.184a 

192 (92.3) 41.3±6.57 

0.861d 

192 (92.3) 0.338±0.0224 

0.485a 

Presence of pneumonia       
Presence 103 (25.8) 13.3±1.94 69 (33.2) 39.5±6.66 69 (33.2) 0.338±0.0267 
Absence 296 (74.2) 14.0±1.84 

<0.001d 

139 (66.8) 42.1±6.29 

0.005d 

139 (66.8) 0.337±0.0201 

0.622a 

Presence of urinary tract infections       
Presence 20 (5.0) 13.8±2.28 11 (5.3) 44.3±7.86 11 (5.3) 0.322±0.0415 
Absence 379 (95.0) 13.8±1.88 

0.852a 

197 (94.7) 41.1±6.42 

0.116d 

197 (94.7) 0.338±0.0207 

0.222a 

Presence of meningitis       
Presence 22 (5.5) 14.0±2.01 9 (4.3) 40.0±6.19 9 (4.3) 0.340±0.0167 
Absence 377 (94.5) 13.8±1.89 

0.731a 

199 (95.7) 41.3±6.55 

0.540d 

199 (95.7) 0.337±0.0227 

0.982a 

Conditions requiring tracheostomy       
Presence 70 (17.5) 13.5±1.89 53 (25.5) 40.5±7.1 53 (25.5) 0.341±0.0309 
Absence 329 (82.5) 13.9±1.89 

0.106a 

155 (74.5) 41.5±6.32 

0.298d 

155 (74.5) 0.337±0.0187 

0.06a 

 

Treatment outcome       
In-hospital survived 307 (76.9) 14.0±1.87 145 (69.7) 42.1±6.6 145 (69.7) 0.336±0.0224 
In-hospital non-survived 92 (23.1) 13.3±1.9 

0.003d 

63 (30.3) 39.3±5.95 

0.005d 

63 (30.3) 0.340±0.0225 

0.329a 

Table 1
Baseline characteristics for the Hb, Hct, and Hb/Hct ratio at admission

a - Mann-Whitney U test; b - Spearman's rank correlation coefficient; c - Kruskal-Wallis test;
d - Student's t-test; e - ANOVA
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risk. At levels of 35-45%, a moderate increase in
mortality risk was observed. The Hb/Hct ratio at
admission had no statistically significant effect on
survival in patients with aSAH (HR 1421.531; 95%
CI 0.031-6.597×107; P=0.191). The high variability
of this estimate indicates limited reliability and
restricts the clinical interpretability of the Hb/Hct
ratio in this context.

We also performed a detailed analysis of
data from 14 patients who received RBC
transfusion. RBC transfusion was administered
after microsurgical aneurysm clipping due to blood
loss resulting from intraoperative rupture. The mean

± SD values of Hb, Hct, and the Hb/Hct ratio on
the first postoperative day for the baseline
characteristics are presented in Table 3.

None of the haematological parameters
analyzed (Hb, Hct, Hb/Hct ratio), which were
measured on the first postoperative day prior to
RBC transfusion, were significantly associated
with clinical characteristics or complications
following aSAH. However, the variables "time
interval between CA rupture and surgery" and
"treatment outcome" in the Hb/Hct ratio column
approached the threshold of statistical significance
(P=0.051 and P=0.056, respectively).

Table 2
Results of logistic regression for Hb and Hct levels at admission

f - ordinal logistic regression; g - binomial logistic regression

Figure 2
Kaplan-Meier survival curve based on length of hospital stay according to the Hb level at admission

Hb (g/dl) Hct (%) Hb/Hct ratio Characteristic OR 95% CI p OR 95% CI p OR 95% CI p 
mWFNSf       107 -5.75-15.5 0.386 
Treatment methodg 
(reference: conservative) 1.135 1.002-1.29 0.047       

Sexg (reference: male) 0.706 0.625-0.797 <0.001 0.925 0.884-0.969 <0.001    
Presence of pneumoniag 
(reference: absence) 0.809 0.716-0.914 <0.001 0.938 0.895-0.982 0.007    

Treatment outcomeg 
(reference: survived) 0.829 0.732-0.939 0.003 0.935 0.892-0.981 0.006    
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Discussion
Our findings indicate that higher levels of Hb
and Hct at admission were associated with a
decreased risk of in-hospital mortality in patients
with aSAH. This finding is consistent with the
results of a retrospective study by Said et al.,
which reported that the development of anaemia
within 14 days after aSAH was associated with a
greater risk of in-hospital mortality. Importantly,
their study included patients admitted within 48
hours of symptom onset and treated surgically
within the first 24 hours of hospitalization1.
However, in a separate systematic review by Said
et al., no association was found between anaemia
on admission and in-hospital mortality [5].

In our study, a relationship was also
observed between haematological parameters
and treatment method: patients who underwent
microsurgical treatment had significantly higher Hb
level compared to those treated conservatively. We
believe this may reflect both the selective choice
of patients with more stable haematological

profiles for surgery, and a possible link between
anaemia and the decision to withhold surgery
due to overall critical conditions.

As previously mentioned, the so-called
"Triple-H" therapy (induced hypervolaemia,
hypertension, and haemodilution) was historically
used in aSAH management. Haemodilution led to
a reduction in Hct level. Importantly, Hct is an
indirect measure of the oxygen-carrying capacity
of blood, whereas Hb is a direct one [7, 8].
Furthermore, Hb is less sensitive to changes in
plasma volume than Hct [11]. Some authors suggest
that a reduction in Hct level may improve cerebral
blood flow [8], whereas others dispute this claim
[7]. Also, even if a lower Hct level enhances blood
flow, it may also reduce the oxygen content of the
blood, potentially limiting oxygen delivery to the
brain [8]. Maintaining adequate cerebral perfusion
is a key factor in preventing cerebral ischaemia [8].
In our study, no association was found between
Hb or Hct levels and the development of CV.
Randomized controlled trials have shown that
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"Triple-H" therapy increases the risk of
complications without reducing the incidence of
DCI. Therefore it has lost clinical relevance in
modern practice [3].

With regard to the Hb/Hct ratio at
admission, our study did not reveal any
statistically significant associations with the
clinical variables analyzed. A similar pattern was
observed for haematological parameters

measured before blood transfusion on the first
postoperative day: none of them (Hb, Hct, or Hb/
Hct ratio) demonstrated a statistically significant
relationship with clinical characteristics or
complications following aSAH.

Despite the physiological rationale for
RBC transfusion to improve oxygen delivery to
the brain, clinical studies have reported
conflicting results [2]. RBC transfusion has been

Hb (g/dl) Hct (%) Hb/Hct ratio 
Characteristic n Mean±SD p n Mean±S

D p n Mean±SD p 

Sex       
Female 10 8.21±1.83 10 24.4±5.64 10 0.338±0.0170 
Male 4 6.65±0.526 

0.127d 

4 19.8±2.22 

0.143d 

4 0.338±0.0207 

0.991d 

Age 14 7.76±1.71 0.182b 14 23.1±5.28 0.372b 14 0.338±0.0173 0.291b 
The extent of hemorrhage   0.589c     
Isolated SAH 4 8.4±1.51  4 24.3±5.19 4 0.349±0.0151 
SAH+intraventricular 7 7.49±2.01  7 22.6±6.19 7 0.333±0.0163 
SAH+parenchymal 1 9.3±NaN  1 28.0±NaN 1 0.332±NaN 
SAH+intraventricular+parenchymal 2 6.7±0.141  2 20.0±1.41 

0.476c 

2 0.336±0.0308 

0.523c 

mWFNS at admission       
I 5 6.78±1.86 5 20.0±5.96 5 0.342±0.0201 
II 4 7.97±1.91 4 23.8±5.25 4 0.335±0.02 
III 1 9.4±NaN 1 28.0±NaN 1 0.336±NaN 
IV 4 8.38±1.16 4 25.0±4.08 4 0.337±0.0177 
V 0 NaN 

0.402c 

0 NaN 

0.451c 

0 NaN 

0.907c 

Size of ruptured CA 14 7.76±1.71 0.919b 14 23.1±5.28 0.76b 14 0.338±0.0173 0.554b 
Time interval between CA 
rupture and surgery 

14 7.76±1.71 0.546b 14 23.1±5.28 0.602b 14 0.338±0.0173 0.051b 

Presence of CV       
Presence 9 7.96±1.88 9 23.8±5.87 9 0.336±0.0155 
Absence 5 7.42±1.47 

0.595d 

5 21.8±4.32 

0.524d 

5 0.341±0.0218 

0.64d 

Presence of hydrocephalus       
Presence 3 7.07±3.09 3 21.3±9.5 3 0.334±0.0244 
Absence 11 7.95±1.3 

0.447d 

11 23.5±4.13 

0.542d 

11 0.339±0.0163 

0.708d 

Presence of epidural or 
subdural hematoma 

      

Presence 1 7.65±NaN 1 27.0±NaN 1 0.341±NaN 
Absence 13 9.2±1.73 

0.405d 

13 22.8±5.37 

0.463d 

13 0.338±0.0180 

0.875d 

Presence of pneumonia       
Presence 6 7.82±2.21 6 22.8±7.03 6 0.345±0.0186 
Absence 8 7.73±1.39 

0.925d 

8 23.3±4.06 

0.891d 

8 0.332±0.0149 

0.166d 

Presence of urinary tract infections       
Presence 1 8.2±NaN 1 26.0±NaN 1 0.315±NaN 
Absence 13 7.73±1.77 

0.803d 

13 22.8±5.43 

0.586d 

13 0.34±0.0167 

0.185d 

Presence of meningitis       
Presence 0 NaN 0 NaN 0 NaN 
Absence 14 7.76±1.71 

NaN 

14 23.1±5.28 

NaN 

14 0.338±0.0173 

NaN 

Conditions requiring tracheostomy       
Presence 5 8.2±1.66 5 24.4±5.27 5 0.337±0.0152 
Absence 9 7.52±1.78 

0.499d 

9 22.3±5.45 

0.505d 

9 0.338±0.0192 

0.916d 

 

Treatment  outcome       
In-hospital survived 7 7.76±1.26 7 23.6±3.69 7 0.329±0.0171 
In-hospital non-survived 7 7.77±2.17 

0.988d 

7 22.6±6.8 

0.738d 

7 0.347±0.0133 

0.056d 

Table 3
Baseline characteristics for Hb, Hct, and the Hb/Hct ratio on the first postoperative day

a - Mann-Whitney U test; b - Spearman's rank correlation coefficient; c - Kruskal-Wallis test; d - Student's t-test
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linked to an increased risk of CV, surgical site
infections, cardiovascular and respiratory
complications, longer hospital stays, and higher
30-day mortality. At the same time, these risks
may coexist with a significant benefit - reducing
the likelihood of cerebral ischaemia and severe
anaemia, which makes transfusion justified in
selected cases [12]. The main limitations of
different studies about RBC transfusion include
their retrospective design, considerable
variability in transfusion thresholds, and the
potential confounding influence of disease
severity. Furthermore, most studies do not
consider the timing of transfusion (before,
during, or after the development of delayed
cerebral ischaemia), which complicates the
evaluation of its impact on clinical outcomes.
Nevertheless, a 2021 systematic review
concluded that the overall benefits of transfusion
likely outweigh the potential risks2. Among the
factors we analyzed, no criteria influencing the
decision to perform blood transfusion were
identified. Future research may benefit from
considering additional factors such as comorbidities,
body mass index, religious beliefs etc.

Therefore, the lack of statistically
significant results in our study may be due to
the small sample size, highlighting the need for
further large-scale research in this area.
Limitations. The single-centre design and
sample size may limit the representativeness and
generalizability of the findings. The Hb level was
unavailable for 27 patients. Hct and Hb/Hct ratio
data were missing for 218 patients. Additionally,
the number of patients who received blood
transfusion was limited, reducing the statistical
power and possibly obscuring potentially
significant associations.

Conclusion
Higher Hb and Hct levels at admission were
significantly associated with a decreased risk of
pneumonia and in-hospital mortality in patients
with aSAH. Higher Hb levels at admission were
associated with a greater likelihood of
undergoing microsurgical treatment. Compared
with male patients, female patients had lower

Hb and Hct levels. Notably, the Hb/Hct ratio was
not significantly associated with clinical
characteristics, treatment method, complications,
or treatment outcomes. These findings highlight
the importance of early assessment of
haematological parameters as potential
prognostic markers in the course of aSAH.
Further multicenter prospective studies with
larger sample sizes are needed to validate our
results and establish optimal management
strategies for haematological parameters in the
context of aSAH.
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