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I. naSromis aqtualuroba da miznebi

problemis aqtualuroba 

Tanamedrove msoflioSi, sxeulis sxvadasxva aris 

mravlobiTi travmuli dazianeba warmoadgens invalidobis 

da letalobis gamomwvev erT-erT ZiriTad mizezs [1,2,3,4]. 

mxolod amerikis SeerTebul StatebSi yovelwliurad 180 

000 adamianze meti iRupeba, yovel 3 wuTSi _ 1 adamiani. 

2014 wels 2.5 milioni adamiani moTavsda stacionarSi 

travmuli dazianebis diagnoziT, rac qveynisTvis didi 

ekonomikuri zaralis momtani iyo. mxolod 2013 wels 

amerikis SeerTebuli Statebis erovnuli monacemebiT 

zarali Seadgenda 671 miliard dolars [5]. 

Tanamedrove msoflioSi satransporto

saSualebebis gadaadgilebis siCqaris da SenobaTa 

simaRlis zrdam ganapiroba maRali energiis travmaTa 

incidentobis pirdapirproporciuli mateba [6]. qveynis 

socialur-ekonomiuri mdgomareobis mixedviT, icvleba 

travmul dazianebaTa incidentobis maCvenebeli da 

Taviseburebebi [7]. cnobilia, rom adamianTa sicocxlis 

pirvel naxevarSi (1-dan 44-wlamde) letalobis 

ganmapirobebel wamyvan mizezs travmuli dazianeba 

warmoadgens [5]. travmuli dazianebis gamomwvevi ZiriTadi 

mizezebia sxvadasxva tipis SeRwevadi da blagvi 

dazianebebi, kerZod: avtosagzao SemTxvevebi,

cecxlsasroli iaraRiT an basri sagniT miyenebuli 

Wrilobebi, simaRlidan vardna da sxva. 

65 wels gadacilebul pacientebSi politravmuli 

dazianeba metad saxifaToa da mis mimdinareobas xSirad 

Tanmxlebi qronikuli daavadebebis arseboba amZimebs [8, 9]. 

sxvadasxva asakobriv jgufebSi erTi da imave simZimis 

travmul dazianebas SesaZlo garTulebaTa ganviTarebis 

sxvadasxva albaToba da manifestaciis xarisxi aqvs [10]. 

politravmuli dazianebis dros, sikvdilianobis 

maCveneblis 20% gvian periodze modis, rac ZiriTadad 

ganpirobebulia sefsis/septikuri SokiTa da 

multiorganuli ukmarisobiT [11]. gasaTvaliswinebelia, 

rom gadarCenil pacientTa mniSvnelovan nawils 
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unarSezRudvis garkveuli done aReniSneba, rac 

sicocxlis xarisxs aqveiTebs. msgavsi mdgomareobebi 

aramxolod pacientisTvisaa zaralis momtani, aramed misi 

ojaxis wevrebisa da sazogadoebisTvisac [12]. 

aRsaniSnavia, rom antibiotikebis mimarT mikroorganizmTa 

rezistentobis progresulma zrdam, kidev ufro gaarTula 

infeqciuri procesebis ganviTarebis prevencia, adreuli 

diagnostika da marTva [13]. aseve imata iseT qronikul 

daavadebaTa sixSirem, rogorebicaa: Saqriani diabeti, 

imunodefocituri mdgomareobebi, RviZlisa da sanaRvle 

gzebis, gul-sisxlZarTvTa da Sard-sasqeso sistemebis 

qronikuli daavadebebi da sxva [14]. es yvelaferi ufro 

metad asustebs organizmis imunur statuss, Sesabamisad, 

msgavsi tipis pacientebSi infeqciur garTulebaTa 

incidentoba da manifestaciis xarisxi izrdeba [15]. 

politravmuli dazianebis gvian periodSi, 

letalobis maCvenebeli ZiriTadad ganpirobebulia 

centraluri nervuli sistemis progresirebadi 

dazianebiT, sefsisiTa da septikuri SokiT [16]. 

sefsisi da septikuri Soki warmoadgenen mZime 

prognozis mqone mdgomareobebs da yovelwliurad 

safrTxes uqmnian milionobiT adamianis janmrTelobas da 

sicocxles. maTi swrafi diagnostireba da mkurnalobis 

drouli dawyeba mniSvnelovnad aumjobesebs pacientis 

mdgomareobas, rac daavadebis saboloo gamosavalze 

aisaxeba [17-18]. 

sistemuri anTebiTi pasuxis sindromi da misi 

kriteriumis niSnebis (SIRS) mgrZnobeloba da

specifikuroba dabalia [19]. misi gamoyeneba infeqciuri 

garTulebebis adreul diagnostikasa da marTvaSi xSirad 

araefeqturia. Sesabamisad, mizanSewonilia moZiebul iqnas 

paTologiis marTvis alternatiuli berketebi. 

antibiotikoTerapiis ganviTarebamde travmuli 

dazianebiT inducirebuli sefsisi da septikuri Soki 

ganixileboda, rogorc letalobis 100%-iani maCveneblis 

mqone gamouvali mdgomareobebi [20]. samkurnalo 

saSualebebisa da medikamentebis evoluciam, garkveuli 

periodis ganmavlobaSi aRniSnul problemas aqtualoba 
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Seususta. mikroorganizmTa mxridan antibiotikebisadmi 

rezistentobis progresulma matebam kvlav gaarTula 

infeqciuri garTulebebis mkurnaloba da gazarda maTTan 

asocirebuli avadobis, letalobis da hospitalizaciis 

dReebis raodenobis maCveneblebi [18]. 
 Tanamedrove literaturaSi uxvad moipoveba 

informacia infeqciuri paTologiebis diagnostikasa da 

menejmentSi anTebiTi biomarkerebis rolis Sesaxeb. 

prokalcitonini, laqtati, CRP raodenobrivi da 

eriTrocitebis daleqvis siCqare warmoadgenen im 

indikatorebs, romelTac SeuZliaT daxmareba gagviwion 

politravmiT inducirebuli infeqciuri paTologiebis 

adreul diagnostikaSi, garTulebaTa menejmentsa da 

gamosavlis prognozirebaSi [21-27]. CamoTvlilTagan 

prokalcitoninis da laqtatis roli, danarCen orTan 

SedarebiT, naklebadaa Seswavlili politravmiT 

inducirebuli sefsisisa da septikuri Sokis SemTxvevaSi. 

arsebul literaturiul monacemebSic aRniSnuli 

markerebis diagnostikuri Rirebuleba baqteriuli 

infeqciiT garTulebis Sesafaseblad araerTgvarovania da 

xSirad urTierTgamomricxavi. 
 cnobilia, rom SemTxvevaTa did nawilSi 

politravma, ama Tu im dazianebis koreqciis mizniT, 

qirurgiul intervencias Txoulobs. Tanmxlebi 

qirurgiuli Carevebi damatebiT zrdis mikrobebiT 

inficirebis risks da ganapirobebs orgnizmSi sistemuri 

anTebiTi reaqciebis ganviTarebas. aseve, politravmul 

dazianebasTan asocirebuli anemia, romlis ganviTarebis 

albaToba politravmuli dazianebis mqone pacientebSi 

maRalia, avtorTa monacemebiT, mniSnvnelovan rols 

TamaSobs travmis marTvasa da gamosavlis prognozirebaSi 

[28, 29]. aRsaniSnavia, rom politravmiT inducirebuli 

sefsisisa da septikuri Sokis dros literaturul 

wyaroebSi ver vnaxeT Tanamedrove mwvave anTebiTi 

markerebis korelaciuri kavSirebi erTmaneTTan, sisxlis 

saerTo analizis komponentebsa da periferiuli sisxlis 

iseT maCveneblebTan, rogorebicaa: Jangbadis da 

naxSirorJangis parcialuri wneva, PH, leikocitebis 
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raodenoba, fraqciuli oqsihemoglobini, hematokriti, 

fraqciuli meThemoglobini, fibrinogeni, fraqciuli 

dioqsihemoglobini, fraqciuli karboqsihemoglobini, 

hemoglobinis koncentracia, glukozis, natriumis, 

kaliumis, qloris da kalciumis koncentraciebi. rasac, 

SesaZloa, markerTa diagnostikuri Rirebuleba 

gamoevlina. 
 udavoa, rom diagnostikasa da mkurnalobaSi 

Tanamedrove meTodebis gamoyeneba dRevandeli medicinis 

moTxovnaa. magram aseve cxadia, rom Tanamedrove kvlevebi, 

rogorc wesi, dakavSirebulia gazrdil ekonimikur 

xarjebTan, rac Cveni qveynis da mosaxleobis ekonomikuri 

statusis mqone qveynisaTvis erTob mniSvnelovani 

problema xdeba. infeqciis marTvis Tanamedrove meTodebis 

korelaciuri kavSirebis povna diagnostikis iseT 

iaffasian da rutinul kvlevebTan, rogorebicaa 

periferiuli sisxlis analizis da koagulogramis 

komponentebi, saSualebas mogvcemda rig SemTxvevebSi, 

naklebi danaxarjebiT gvemarTa infeqciuri garTulebebi 

politravmiT avadmyofebSi. 
 yovelive zemoTqmulis gaTvaliswinebiT vfiqrobT, 

rom politravmiT avadmyofebSi infeqciuri garTulebebis 

diagnostikis axali gzebis Zieba Tanamedrove medicinis 

erTob aqtualuri problemaa da vimedovnebT, rom am 

problemebis gadawyveta pacietebSi garTulebaTa adreuli 

diagnostikis da marTvis gaumjobesebis SesaZleblobebs 

mogvcems. 

 

kvlevis mizani 

_ Cveni kvlevis mizans warmoadgenda politravmiT 

avadmyofebSi sefsisisa da septikuri Sokis diagnostikis 

meTodebis gaumjobeseba, aRniSnul mZime garTulebaTa 

droulad amocnobis da marTvis mizniT. 

_ mwvave anTebis Tanamedrove markerebis Taviseburebebis 

gamovlena sefsisiTa da septikuri SokiT garTulebuli 

politravmebis dros. 

_ mwvave anTebis Tanamedrove markerebsa da rutinuli 

kvlevebis monacemTa Soris korelaciuri kavSirebis 
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gamovlenis gziT infeqciiT garTulebis diagnostikuri 

SesaZleblobebis gazrda da aseve, ZviradRirebuli 

Tanamedrove kvlevebis SezRuduli SesaZleblobebis 

SemTxvevaSi, naklebi danaxarjebiT diagnostirebis 

SesaZleblobebis gamovlena sefsisisa da septikuri Sokis 

warmatebiT marTvis mizniT. 

 

dasaxuli amocanebi 

1. politravmiT inducirebuli sefsisiTa da septikuri 

SokiT pacientTa sisxlSi mwvave anTebis biomarkerebis: 

ce-reaqtiuli cilis, prokalcitoninis da laqtatis 

koncentraciis dinamikuri cvlilebebis Seswavla da 

Taviseburebebis gamovlena. 

2. mwvave anTebis Tanamedrove markerebis dinamikuri 

korelaciuri kavSirebis dadgena politravmiT 

inducirebuli sefsisisa da septikuri Sokis diagnozis 

mqone pacientTa periferiuli sisxlis saerTo 

(leikocitebi, eriTrocitebi, hemoglobini, hematokriti, 

fraqciuli oqsihemoglobini, fraqciuli 

dioqsihemoglobini, fraqciuli karboqsihemoglobini, 

limfocitebi, monocitebi), sisxlis bioqimiuri (glukoza), 

sisxlis gazebis da eleqtrolitebis (natriumi, kaliumi, 

qlori, kalciumi, PH, naxSirorJangisa da Jangbadis 

parcialuri wnevebi) analizebis da sisxlis 

koagulogramis (fibrinogeni) im maCveneblebTan, romelnic 

yvelaze met cvlilebebs avlendnen. 

3. im koncefciis Seqmna, romelic gaaumjobesebs 

politravmiT inducirebuli mZime infeqciuri 

garTulebebis sefsisisa da septikuri Sokis adreul 

diagnostikas, marTvasa da gamosavlis prognozirebas 

naklebi danaxarjebiT. 

 

kvlevis mecnieruli siaxle 

_ mwvave anTebis Tanamadrove markerebis – sisxlSi 

prokalcitoninis, CRP da laqtatis sisxlSi 

koncentraciebis dinamikaSi Seswavlis gziT gamovlenilia 

maTi Tavisebureba politravmiT inducirebuli sefsisisa 

da septikuri Sokis dros. rac vlindeba SemdegSi: sxva 
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warmoSobis sefsisebisagan gansxvavebiT, yvela aRniSnuli 

markeri xasiaTdeba naklebi dinamizmiT, rac aixsneba 

politravmis dros Zvlebisa da rbili qsovilebis 

nekrozuli dazianebebis siWarbiT da aRniSnuli mizeziT 

gamowveuli autoqsovilovani (mikrobuli endotoqsinemiis 

msgavsi) intoqsikaciis gavleniT mwvave anTebis markerebze. 

rac ramdenadme akninebs maT rols mikrobuli 

intoqsikaciis xarisxis SefasebaSi. 

_ politravmiT inducirebuli sefsisisa da septikuri 

Sokis dros gamovlenilia dinamikuri korelaciuri 

kavSirebi mwvave anTebis Tanamedrove markerebs 

(prokalcitoninis, CRP-s, laqtatis sisxlSi 

koncentraciebi) da rutinuli kvlevebis (periferiuli 

sisxlis saerTo analizi, sisxlSi gazebisa da 

eleqtrolitebis gansazRvra, sisxlis koagulograma) 

zogierT maCvenebels Soris. aRniSnuli, kompleqsuri 

kvlevebis dros zrdis sefsisisa da septikuri Sokis 

drouli diagnostikis saSualebebas. xolo Tanamedrove 

kvlevebis Catarebis ama Tu im mizeziT (mag. mcire 

ekonomikuri saxsrebi), SeuZleblobis SemTxvevaSi 

saSualebas gvaZlevs gazrdili informaciulobiT 

gamoviyenoT rutinuli kvlevebi. 

_ gamovlenilia fibrinogenis koncentraciis da 

limfopeniis pirdapiri korelaciuri kavSirebi mwvave 

anTebis Tanamedrove markerebTan, ris gamoc, isini, 

leikocitozis, neitrofilozis da edsis msgavsad 

SeiZleba mwvave infeqciuri anTebis markerebad miviCnioT 

sefsisiTa da septikuri SokiT garTulebuli politravmis 

dros. nanaxia, rom politravmiT inducirebuli sefsisisa 

da septikuri Sokis diagnozis mqone pacientTa sisxlSi 

hipofibrinogenemia mWidro korelaciur kavSirSia SO2-Tan, 
PCO2-Tan da FHHB-sTan da mniSvnelovan markers 

warmoadgens qsovilovani hipoqsiis SefasebaSi; 

 

kvlevis ZiriTadi debulebebi 
1. politravmiT inducirebuli sefsisisa da septikuri 

Sokis dros mwvave anTebis Tanamedrove markerebis 

(prokalcitonini, CRP raodenobrivi da laqtati) 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

11 
 

koncentracia sisxlSi izrdeba. amasTan, CRP 
raodenobrivi infeqciur procesze reagirebis dinamizmiT 

aRemateba procalcitonins da laqtats, xolo 

prokalcitoninis sensitiuroba ramdenadme aRemateba 

laqtatisas da CRP raodenobrivisas. 
2. CRP raodenobrivis, prokalcitoninisa da laqtatis 

koncentraciis cvlileba politravmiT inducirebuli 

sefsisisa da septikuri Sokis dros gamoirCeva 

specifikurobiT: sxva warmoSobis sefsisisa da septikuri 

Sokisgan gansxvavebiT, politravmiT inducirebuli mZime 

infeqciebis dros, mwvave anTebis es markerebi xasiaTdeba 

naklebi dinamizmiT, rac politravmiT ganpirobebuli 

nekrozuli qsovilebis simravliTa da autoqsovilovani 

intoqsikaciiT aixsneba. 

3. politravmiT gamowveuli nekrozul-

autoqsovilovani da infeqciuri intoqsikaciis 

kompleqsuri gavlena sisxlSi CRP-s, prokalcitoinis 

laqtatis koncentraciebze, erTgvarad akninebs mwvave 

anTebis markerebis rols infeqciis diagnostikasa da 

marTvaSi, magram zrdis maT mniSnelobas zogadad 

intoqsikaciis marTvaSi. 

4. gamovlenili dinamikuri korelaciuri kavSirebi 

mwvave anTebis Tanamedrove biomarkerebsa da rutinuli 

kvlevebis iseT maCveneblebs Soris, rogorebicaa 

periferiul sisxlSi fibrinogenis koncentracia, 

leikocitebis da limfocitebis raodenoba, saSualebas 

gvaZlevs rig SemTxvevebSi ZviradRirebuli kvlevebi 

CavanacvloT ekonomikurad nakleb danaxarjiani 

diagnostikuri saSualebebiT. 

5. sefsisiT garTulebuli politravmis dros 

mkurnalobis me-5 da me-10 dReebSi CRP-s da 15-dan 25 

dRemde prokalcitoninis mateba, avadmyofis klinikuri 

gaumjobesebis pirobebSi, uaryofiTi prognozis da 

warumatebeli mkurnalobis markerad ar unda miviCnioT. 

6. politravmiT inducirebuli sefsisisa da septikuri 

SokiT warmatebiT namkurnaleb pacientebSi, mkurnalobis 

me-40 _ 45-e dReebze, klinikuri gaumjobesebis fonze, 
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mwvave anTebis markerebis normasTan SedarebiT mcire 

mateba ar warmoadgens avadmyofTa stacionaruli 

mkurnalobis gagrZelebis Cvenebas. 

7. politravmiT inducirebuli sefsisisa da septikuri 

Sokis diagnozis mqone pacientTa sisxlSi 

hipofibrinogenemia mWidro korelaciur kavSirSia SO2-Tan, 
PCO2-Tan da FHHB-Tan da mniSvnelovan markers 

warmoadgens qsovilovani hipoqsiis SefasebaSi; 

8. mwvave anTebis markerebTan sarwmuno korelaciuri 

kavSiris gamo (mcire korelacia prokalcitoninTan, 

saSualo sisxlSi leikicitebis da neotrofilebis 

raodenobasTan da maRal CRP-raodenobrivTan) 
fibronogenis mniSvneloba scildeba misi, rogorc 

koagulaciuri faqtoris Rirebulebas. hiperfibrinogenemia 

sisxlSi mwvave anTebis sxva markerebTan erTad, SeiZleba, 

baqteriuli infeqciiT garTulebis irib, magram Rirebul 

markerad CaiTvalos politravmiT inducirebuli 

sefsisisa da septikuri Sokis adreul diagnostikasa da 

marTvaSi. 

 

statistikuri damuSaveba 

miRebuli Sedegebis statistikuri analizi Catarda SPSS 
(versia 20.0) programuli paketiT. Sedegebi miRebul iqna 

saSualo sidideebis standartuli cdomilebis saxiT. 

sxvaoba jgufebs Soris Sefasebulia studentis t-

kriteriumiT. yvela SemTxvevaSi statistikuri sarwmunoeba 

ganisazRvra P<0.05 maCveneblis mixedviT. miRebul 

parametrebs Soris damokidebulebis gamovlenis mizniT 

Catarda korelaciuri analizi dinamikaSi. 
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II. literaturis mimoxilva 

 

politravmuli dazianebis ganmarteba: 

 politravma warmoadgens sxeulis mravlobiTi 

ubnebis dazianebis Sedegad ganviTarebul sindroms, 

romlis drosac dazianebis simZimis qula (dsq) 17 an 

metia. mas xSirad Tan axlavs iseTi organoebis 

disfunqcia, romelnic uSualod ar daziandnen travmis 

miRebis momentSi. 

 dazianebis simZimis qulis (dsq) gamoTvla xdeba, 

sxvadasxva anatomiuri ubnis dazianebis xarisxis qulebis 

(dxq) mixedviT. dazianeba unda moicavdes sxeulis minimum 

2 sxvadasxva ubans. 

 

. 
suraTi 1. 

dazianebis xarisxi fasdeba dazianebis xarisxis saerTaSoriso 6-

quliani sistemiT (AIS). (suraTi 1). 
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suraTi 2. 

magaliTad, tvinis daJeJiloba miekuTvneba mniSvnelovan dazianebas da 

fasdeba 3 quliT, abdominuri sistemis mxriv - elenTis sruli gagleja 

miekuTvneba kritikul dazianebas da fasdeba 5 quliT, gulmkerdis 

sistemis mxriv - yafazis kolafsi mZime dazianebad klasificirdeba da 

fasdeba 4 quliT. jamdeba sxeulis CamoTvlili ubnebis yvelaze 

maRali dazianebis xarisxis qulebis kvadratebi da miRebuli 

maCvenebeli warmoadgens dazianebis simZimis qulas. politravmuli 

dazianebis SemTxvevaSi dazianebis simZimis qula 17 an masze metia 

(suraTi 2). 

 politravmuli dazianebis mqone pacientebSi 

motexilobebis incidentobis sixSire maRalia [30, 31]. 

motexiloba miiCneva Zvlis da mis irgvlivmdebare rbili 

qsovilebis dazianebad, romelsac ZaluZs, organizmSi 

stresuli reaqciebi, tkivili da sisxldena gamoiwvios 

[32]. Wrilobebis arsebobis SemTxvevaSi, SesaZloa 

motexilobis midamo dainficirdes mikroorganizmebiT. 

aseve arsebobs kompartment-sindromis (iSemiur-

reperfuziuli dazianeba) ganviTarebis albaToba [33]. 

sayrden-mamoZravebeli sistemis arastabiluroba 

arTulebs pacientTa movlas [34]. 
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 paTofiziologia: motexilobebis garSemo arsebuli 

dazianebis areSi viTardeba travmuli anTeba, rac 

inducirebulia mkvdari da iSemiuri qsovilebis 

arsebobaze organizmis sapasuxo reaqciiT. dazianebis 

areSi uxvad koncentrirdeba sistemuri anTebis sxvadasxva 

mediatorebi, citokinebi da makrofagebi. organizmSi, am 

tipis meqanizmebi iwvevs adgilobrivi da sistemuri 

anTebis reaqciebis ganviTarebas [32]. 

 tkivilis sindromi da organizmis stresuli 

reaqcia warmoadgens neiroendokrinuli, 

neiroimunologiuri da metaboluri pasuxebis gamSveb 

meqanizmebs [35]. Tu am gamRizianeblebs emateba 

motexilobebTan asocirebuli hemoragia, 

mikroorganizmebiT kontaminacia da iSemiur-reperfuziuli 

sindromi, SesaZlebelia, ganviTardes sistemuri anTebiTi 

reaqciis sindromi [36]. sistemuri anTebiTi reaqciis 

sindromis niSnebia (SIRS): guliscemis sixSire > 90/wuTSi, 

sunTqvis sixSire > 20/wuTSi, leikocitebis raodenoba 

metia 12.000-ze an naklebia 4.000-ze, temperatura naklebia 

36.0 gradusze an metia 38.3 gradusze. ori an meti niSnis 

erTdroulad arsebobis SemTxvevaSi, eWvis qveS dgeba 

sefsisis an septikuri Sokis arseboba [19]. 

 aRsaniSnavia, rom 2016 wlidan SIRS kriteriumi 

naklebad gamoiyeneba, vinaidan misi mgrZnobeloba da 

specifikuroba dabalia. sistemuri anTebiTi reaqciis 

sindromis arsebobisas viTardeba intensiuri kapilaruli 

Jonva da qsovilebSi Jangbaddamokidebuli procesebis 

zrda [37, 38]. aRniSnuli hipermetaboluri mdgomareobis 

dros, izrdeba organizmis zogadi temperatura. aseT 

SemTxvevaSi, Tu droulad ar moxda hemodinamikuri 

maCveneblebis normalizeba, procesi organizmis 

gamofitvaSi gadaizrdeba. ganviTarebul imunosupresiaze 

sefsisuri garTulebis TandarTva kidev ufro zrdis 

ujredebis dazianebisa da organoTa disfunqciis 

xarisxebs [39]. 

 qirurgiuli Carevebis Casatareblad xelsayreli 

dro: sawyis etapze politravmul pacientebSi 

mkurnalobis prioritets warmoadgens sasicocxlo 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

16 
 

funqciebis SenarCuneba da pacientis mdgomareobis 

dastabilureba[40]. araoperaciul RonisZiebebs miekuTvneba 

intubacia, Semdgomi oqigenoTerapiiT, da transfuziuli 

RonisZiebebi, xolo operaciuls _ sxeulis Rru 

sivrceebis dekompresia (daWimuli pnevmoToraqsi, gulis 

tamponada, epiduruli hematoma), sisxldenis SeCereba 

(hemoToraqsi, hemoperitoneumi, menjis 

mravalfragmentovani arastabiluri motexilobebis 

fiqsacia, kiduris amputacia [40]. Tu pacientis 

mdgomareoba kritikulad mZimea, sisxlmdeni da 

farTomasStabiani Carevebis Catareba aramizanSewonilia. 

politravmuli dazianebis arsebobis SemTxvevaSi maRalia 

infeqciuri garTulebis ganviTarebis riski. sawyis etapze 

rekomendebulia maqsimalurad naklebi implantebis 

gamoyeneba, rac amcirebs implantasocirebuli infeqciebis 

ganviTarebis albaTobas [41]. 

 iseTi procedurebis paralelurad, rogorebicaa 

sisxldenis SesaCereblad gamoyenebuli tamponireba, 

arastabiluri menjis da lulovani Zvlebis motexilobis 

garegani fiqsacia, Wrilobebebis provizoruli daxurva, 

unda xorcieldebodes reanimaciuli RonisZiebebi 

hemodinamikuri maCveneblebis stabilizaciis mizniT [40]. 

mas Semdeg, rac pacientis mdgomareoba gaumjobesdeba, 

SesaZloa Catardes srulfasovani qirurgiuli Carevebi. am 

tipis etapobrivi operaciuli mkurnaloba pacientTa 

daaxloebiT 1/3-Si xdeba saWiro [42]. 

 motexilobebi, romelnic warmoadgenen operaciuli 

mkurnalobis Catarebis absolutur Cvenebas: 

1. kiduris dakargvis safrTxis Semcveli motexilobebi 

(Ria motexilobebis CaTvliT), saWiroebs pirvelad 

qirurgiul damuSavebas, fasciotomias, motexilobaTa 

repozicias, stabilizaciasa da sisxlis mimoqcevis 

SeZlebisdagvarad aRdgenas [43]. 

2. grZeli lulovani Zvlebis motexiloba (gansakuTrebiT, 

barZayis Zvlis diafizi), menjis arastabiluri 

motexilobebi, xerxemlis arastabiluri motexilobebi 

saWiroebs, sul mcire, provizorul repozicias da 

pirvelad fiqsacias [44]. 
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3. kvlevebiT dasturdeba, rom pirveladi fiqsacia 

arakerovani osteosinTezis aparatiT da Semdgomi 

saboloo mkurnaloba, aqveiTebs pacientTa letalobisa da 

avadobis maCveneblebs [44]. 

 pirveladi fiqsaciis dadebiT mxares warmoadgens 

iseTi garTulebebis Semcireba, rogoricaa: cximovani 

embolizacia, pnevmonia, sefsisi da Trobmozi. aRniSnuli 

RonisZiebebi mniSvnelovnad aumjobeseben pacientTa 

movlis SesaZleblobebs da tkivilis marTvas. vinaidan 

politravmuli dazianebis miRebidan 5 dRis ganmavlobaSi 

orgnizmSi mimdinareobs imunuri procesebis gaZliereba 

da warmoiqmneba anTebiTi reaqciebi, Sesabamisad 

politravmuli dazianebis mqone pacientebSi 

farTomasStabiani da sisxlmdeni operaciebis Catareba 

pirveli 5 dRis ganmavlobaSi aramizanSewonilia. 5 dRis 

Semdgom, dadebiTi dinamikis arsebobis SemTxvevaSi, 2 

kviris manZilze viTardeba imunosupresia. 

rekonstruqciuli operaciebis Catareba rekomendebulia 

politravmuli dazianebis miRebidan 3 kviris Semdeg [45]. 

 motexilobebi ganapirobeben organizmSi sistemuri 

reaqciebis warmoqmnas. aRniSnuli cvlilebebi viTardeba 

Semdegi komponentebis xarjze: sisxldena (metad 

damaxasiaTebelia menjis da barZayis Zvlis diafizuri 

motexilobebisTvis); kontaminacia (Ria motexiloba 

yovelTvis iTvleba dabinZurebulad) _ ris 

Sesamcirebladac xSirad saWiroa mravaljeradi 

debridmenti; nekrozuli da iSemiuri qsovilebis arseboba 

(gansakuTrebiT, maRali energiis travmis miRebis 

SemTxvevaSi); iSemiur-reperfuziuli sindromi 

(kompartment-sindromi); tkivili (arastabiluri 

motexilobebi) da motexilobebi romelnic arTuleben 

pacientTa movlas [36]. 

 sawyis etapze politravmuli dazianebis mkurnaloba 

miznad isaxavs: 

• sisxldenis SeCerebas; 

• dabinZurebuli Wrilobebis gasufTavebas da iSemiur-

reperfuziuli sindromis prevencias; 
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• tkivilis sindromis intensivobis Semcirebas; 

• pacientis movlis SesaZleblobis gaumjobesebas [44]. 

 am yvelafris ganxorcieleba SesaZlebelia, Semdegi 

RonisZiebebiT: hemostazis Catareba, Wrilobebis 

pirveladi qirurgiuli damuSaveba, motexilobis fiqsacia 

da daWimulobis gareSe dazianebuli midamos dafarva. 

motexilobaTa stabilizaciisTvis mravali sxvadasxva 

saSualebaa mowodebuli da maTi gamoyeneba 

specializebuli qirurgis arCevans warmoadgens. 

 safiqsacio saSualebebis dadebiTi da uaryofiTi 

mxareebi: 

 osteosinTezi intrameduluri Reros gamoyenebiT _ 

warmoadgens lulovani Zvlebis diafizebis motexilobis 

fiqsaciis arCevis meTods, magram zrdis filtvismieri 

garTulebebis ganviTarebis risks [46, 47]. 

 osteosinTezi firfitis da WanWikebis gamoyenebiT _ 

iZleva saSualebas, ganxorcieldes motexilobis areSi 

debridmenti, warmoadgens metad stabilur fiqsacias, 

magram, meore mxriv, warmoadgens faTomasStabian da 

sisxlmden intervencias [47-48]; 

 osteosinTezi arakerovani garegani fiqsaciis 

aparatiT _ minimaluria intervenciis xarisxi, amcirebs 

kompartment-sindromis ganviTarebis risks, magram 

fiqsacia arasakmarisad stabiluria, xSirad viTardeba 

infeqciebi safiqsacio Cxirebis/Reroebis Seyvanis 

adgilebSi da arTulebs dazianebul rbil qsovilebze 

midgomas [50-51]. 

 saboloo jamSi, yvela fiqsaciis meTods aqvs 

Tavisi dadebiTi da uaryofiTi mxare. fiqsaciis meTodis 

arCevis mkacri protokolis SemuSaveba ver xerxdeba, 

vinaidan politravmuli dazianebebis xasiaTi unikaluria 

da moiTxovs kvalificirebuli eqimis mier individualuri 

gadawyvetilebebis miRebas, arsebuli viTarebis da 

SesaZleblobebis gaTvaliswinebiT. 

 menjis Zvlebis mravlobiTi motexilobis dros, 

tipuria sisxlis masiuri kargva. reanimaciuli 

RonisZiebebis da transfuziebis garda aucilebelia, 

motexilobis provizoruli Casworeba da pirveladi 
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fiqsacia. menjis Zvlebis motexilobis rekonstruqcia 

sasurvelia Catardes pacientis mdgomareobis 

stabilizaciis Semdgom. Tu pacientis zogadi mdgomareoba 

arastabiluria da sisxldenis SeCereba ver xerxdeba, 

unda Catardes laparatomia [52-54] 

 Tavis tvinis dazianebis mqone pacientebSi, 

lulovani Zvlebis motexilobaTa pirvelad 

fiqsacia/repozicias da hemodinamikuri maCveneblebis 

aRdgenas didi mniSvneloba aqvs [55-56]. motexilobaTa 

stabilizacia aumjobesebs pacientis movlas da qsovilTa 

oqsigenaciis xarisxs. amcirebs tkivilis sindromis 

intensivobas da analgeziuri saSualebebis gamoyenebis 

raodenobas/sixSires [44]. 

 politravmuli dazianebis mqone pacientis sawyisi 

mkurnaloba moicavs sicocxlis gadasarCenad mimarTul 

RonisZiebebs. RonisZiebebi unda iyos SeZlebisdagvarad 

martivi, swrafi da usafrTxo. motexilobaTa pirvelad 

fiqsacias aqvs mniSvnelovani roli, pacientis avadobis da 

sikvdilianobis SemcirebaSi [44]. politravmuli 

dazianebis mqone pacientebis did nawils, infeqciuri 

garTulebis prevenciis mizniT utardeba farTo speqtris 

antibiotikoTerapia. 

 SveicariaSi Catarebuli retrospeqtuli kvleviT 

Seswavlil iqna 155 politravmuli dazianebis diagnoziT 

hospitalizebuli pacientis samedicino istoria (saSualo 

asaki 38 weli). miuxedavad rutinulad gamoyenebuli 

arasteroiduli saSualebebis miRebisa, organizmis 

temperaturis mateba (38 gradusze meti) aRiniSna 80 

pacientSi (55%). im 90 pacientSi (58%), romelnic iRebdnen 

antibiotikebs (saSualo xangrZlivoba _ 2 dRe), 

infeqciuri garTuleba laboratoriulad manifestirda 18 

maTganSi (12%). am 18 pacientidan - 16 pacients (89%) 

aReniSneboda cxeleba. mravlobiTi analiziT dadasturda, 

rom cxeleba avlens ufro Zlier dadebiT korelacias 

infeqciur garTulebebTan, vidre Ria motexiloba, 

qirurgiuli Careva da muclis RruSi Semavali travma. 

Sesabamisad, cxeleba politravmuli dazianebis mqone 

intensiuri Terapiis ganyofilebaSi moTavsebuli 
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pacientisTvis sayuradRebo niSania da xSiradaa 

asocirebuli anTebiTi procesis arsebobasTan [57]. 

 mikroorganizmTa rezistentobis mateba 

antibiotikebis mimarT, kidev ufro arTulebs infeqciuri 

paTologiebis marTvas. antibiotikebi medicinaSi 

gamoiyeneba rogorc baqteriuli infeqciebis samkurnalo 

saSualeba. antibiotikebisadmi rezistentoba niSnavs 

paTogenis mgrZnobelobis daqveiTebas samkurnalwamlo 

saSualebis mimarT. rezistentoba ara adamianis an 

cxovelis, aramed baqteriis maxasiaTebeli niSania. 

rezistentuli xasiaTis baqteriuli infeqciebis marTva 

rTulia [58]. 

 msoflio jandacvis organizaciis debulebiT, 

miuxedavad antibiotikebis evoluciisa, Tu ar Semcirdeba 

maTi araracionaluri gamoyeneba, problemis masStabi 

kvlav mzardi tendenciis iqneba. aseve mniSvnelovania 

infeqciis gavrcelebis minimalizacia iseTi RonisZiebebiT, 

rogoricaa: vaqcinacia, xelebis bana, daculi seqsi da 

kvebis higienis wesebis dacva [59-60]. 

 antibiotikebisadmi rezistentoba msoflios yvela 

qveyanaSi matulobs da rezistentobis axal-axali 

meqanizmebis CarTva kidev ufro arTulebs infeqciuri 

paTologiebis mkurnalobas [61]. 

 msoflios im qveynebSi, sadac antibiotikebis SeZena 

SesaZlebelia receptis gareSe, rezistentobis maCvenebeli 

kidev ufro swrafad izrdeba. msgavsi situaciaa im 

qveynebSi, sadac eqimebi antibiotikebis recepts weren 

SemuSavebuli jandacvis msoflio organizaciis 

protokolebis gaTvaliswinebis gareSe [61]. 

 msgavsi tendenciebiiT svlis SemTxvevaSi, 

antibiotikebi Zalas dakargaven da msoflio daubrundeba 

antibiotikebis gamogonebamde arsebul epoqas, rodesac 

banalur infeqciasac ki, SeeZlo pacientis miyvana 

letalur gamosavlamde [61]. 

• antibiotikebis mimarT mikroorganizmTa rezistentobis 

mateba warmoadgens msoflio masStabis udides 

safrTxes; 
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• antibiotikebis mimarT mikroorganizmTa rezistentobis 

matebam SesaZloa uaryofiTi zegavlena moaxdinos 

nebismieri qveynis, asakis da sqesis moqalaqeze; 

• antibiotikebis mimarT mikroorganizmTa rezistentobis 

kanonzomieri procesia bunebaSi, magram antibiotikebis 

araracionalurma gamoyenebam sakveb nivTierebebSi, 

cxovelebsa da adamianebSi, procesi daaCqara; 

• iseTi infeqciebis mkurnaloba, rogorebicaa: pnevmonia, 

tuberkulozi, gonorea da salmonelozi, rTuldeba, 

vinaidan is antibiotikebi, rac aqamde maT samkurnalod 

gamoiyeneboda, efeqturobas kargavs; 

• antibiotikebis mimarT mikroorganizmTa rezistentoba 

iwvevs hospitalizaciis xangZlivobis, samedicino 

xarjebis da letalobis maCveneblebis zrdas. 

 Tanamedrove msoflioSi, sxeulis sxvadasxva 

ubnebis mravlobiTi travmuli dazianeba warmoadgens 

invalidobis da letalobis gamomwvev erT-erT ZiriTad 

mizezs [1, 2, 3, 4]. 

 mxolod amerikis SeerTebul StatebSi 

yovelwliurad 180 000 adamianze meti iRupeba, yovel 3 

wuTSi _ 1 adamiani. 2014 wels 2.5 milioni adamiani 

moTavsda stacionarSi travmuli dazianebis diagnoziT, 

rac qveynisTvis didi ekonomikuri zaralis momtani iyo. 

mxolod 2013 wels amerikis SeerTebuli Statebis 

erovnuli monacemebiT zarali Seadgenda 671 miliard 

dolars [5]. Tanamedrove msoflioSi satransporto 

saSualebebis gadaadgilebis siCqaris da SenobaTa 

simaRlis zrdam ganapiroba maRali energiis travmaTa 

incidentobis proporciuli mateba [6]. qveynis socialur-

ekonomiuri mdgomareobis mixedviT, icvleba travmul 

dazianebaTa incidentoba da Taviseburebebi [7]. cnobilia, 

rom adamianTa sicocxlis pirvel naxevarSi (1-dan 44-

wlamde), letalobis ganmapirobebel wamyvan mizezs 

travmuli dazianeba warmoadgens [5]. misi gamomwvevi 

ZiriTadi mizezebia sxvadasxva tipis SeRwevadi da blagvi 

dazianeba, kerZod: avtosagzao SemTxvevebi, cecxlsasroli 
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iaraRiT an basri sagniT miyenebuli Wrilobebi, 

simaRlidan vardna da sxva. 

 aRsaniSnavia, rom 65 wels gadacilebul pacientebSi 

politravmuli dazianeba metad saxifaToa da mis 

mimdinareobas xSirad amZimebs Tanmxlebi qronikuli 

daavadebebis arseboba [8, 9]. sxvadasxva asakobriv 

jgufebSi, erTi da imave simZimis travmul dazianebas aqvs 

SesaZlo garTulebaTa ganviTarebis sxvadasxva albaToba 

da manifestaciis xarisxi [10]. 

 politravmuli dazianebis dros, sikvdilianobis 

maCveneblis 20% gvian periodze modis, rac ZiriTadad 

ganpirobebulia sefsis/septikuri SokiT da 

multiorganuli ukmarisobiT [11]. gasaTvaliswinebelia, 

rom gadarCenil pacientTa mniSvnelovan nawils 

aReniSneba unarSezRudvis garkveuli done, rac 

sicocxlis xarisxs aqveiTebs. msgavsi mdgomareobebi 

aramxolod pacientisTvisaa zaralis momtani, aramed misi 

ojaxis wevrebisa da sazogadoebisTvisac [12]. 

 aRsaniSnavia, rom antibiotikebis mimarT 

mikroorganizmTa rezistentobis progresulma matebam, 

kidev ufro gaarTula infeqciuri procesebis 

ganviTarebis prevencia, adreuli diagnostika da marTva 

[13]. aseve imata iseTi qronikuli daavadebebis sixSirem, 

rogorebicaa: Saqriani diabeti, imunodefocituri 

mdgomareobebi, RviZlisa da sanaRvle gzebis, gul-

sisxlZarRvTa da Sard-sasqeso sistemebis qronikuli 

daavadebebi da sxva [14]. es yvelaferi ufro metad 

asustebs organizmis imunur statuss, Sesabamisad, msgavsi 

tipis pacientebSi izrdeba infeqciuri garTulebebis 

incidentoba da manifestaciis xarisxi [15]. 

 politravmuli dazianebis gvian periodSi, 

letalobis maCvenebeli ZiriTadad ganpirobebulia 

centraluri nervuli sistemis progresirebadi 

dazianebiT, sefsisiTa da septikuri SokiT [16]. 

 sefsisi aris sicocxlisTvis saSiSi 

multiorganuli dazianeba, romelic gamowveulia 

infeqciis mimarT cocxali organizmis sapasuxo 

reaqciebis darRveviT [17].° septikuri Soki warmoadgens 
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sefsisis garTulebas, romelic xasiaTdeba hemodinamikis 

darRveviT, ujredul-metaboluri disfunqciiT da 

letalobis maRali maCvenebliT [17]. msgavsad gul-

sisxlZarRvTa sistemis daavadebebis da insultis 

SemTxvevebisa, sefsisi/septikuri Soki warmoadgenen 

sicocxlisTvis saSiS gadaudebel mdgomareobebs da 

yovelwliurad auareseben milionobiT adamianis 

janmrTelobas. maTi swrafi diagnostireba da 

mkurnalobis drouli dawyeba mniSvnelovnad aumjobesebs 

pacientis mdgomareobas, rac zegavlenas axdens daavadebis 

saboloo gamosavalze [18]. 

 antibiotikoTerapiis ganviTarebamde travmuli 

dazianebiT inducirebuli sefsisi da septikuri Soki 

ganixileboda, rogorc letalobis 100%-iani maCveneblis 

mqone gamouvali mdgomareobebi [19]. samkurnalo 

saSualebebis da medikamentebis evoluciam, garkveuli 

periodis manZilze aRniSnul problemas aqtualoba 

Seususta. mikroorganizmTa mxridan antibiotikebisadmi 

rezistentobis progresulma matebam kvlav gaarTula 

infeqciuri garTulebebis mkurnaloba da gazarda masTan 

asocirebuli avadobis, letalobis da hospitalizaciis 

dReebis maCveneblebi [18]. 
 wlebis ganmavlobaSi paTologiis mimdinareobis 

Sesafaseblad gamoiyeneboda sisxlis kulturebisa da 

leikocitebis raodenobis analizi, rasac klinikur 

saqmianobaSi mcire Rirebuleba gaaCnda. prokalcitonini 

hormonulad araqtiuri glikoproteinia, romlis donec 

matulobs kritikulad mZime pacientebSi [63]. sefsisis, 

hipoqsiisa da qsovilebis hipoperfuziis SemTxvevaSi aseve 

matulobs sisxlis laqtatis done [64-65]. aseve arsebobs 

kvlevebi, romelTa mixedviTac, sisxlis laqtatis donis 

mateba yovelTvis ar asocirdeba hipoqsiasTan. am ori 

biomarkeris donis monitoringi da maTi korelqciis 

dadgena sxva faqtorebTan damxmare rols asrulebs, 

travmuli dazianebis mqone pacientebSi mZime infeqciuri 

procesebis verifikaciasa da saboloo gamosavlis 

prognozirebaSi. aRsaniSnavia, rom am ori biomarkeris 

gamoyenebis WeSmariti Rirebuleba kvlav dauzustebelia. 
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 laqtati pirvelad gamoyofil iqna amJavebuli 

rZidan me-18 saukuneSi. 1918 wels mecnierebma daadgines, 

rom gazrdili metaboluri acidozi asocirebuli iyo 

sisxlis mimoqcevis darRvevasa da Sokur 

mdgomareobasTan. 1970-1980 wlebSi aRweres laqtaturi 

acidozis sindromi im saxiT, romliTac sadReisodaa 

cnobili. miuxedavad imisa, rom misi aRmoCenidan mravalma 

welma ganvlo, laqtatis roli hipoqsiuri problemis 

prognoizrebasa da paTologiis marTvaSi bolo 

periodamde araa Seswavlili [67]. laqtatis donis 

mixedviT pacientis mdgomareobaze msjelobisTvis 

mniSvnelovania im meqanizmebis codna, rac mis matebas da 

mis Semdgom klirenss iwvevs. normaluri oqsigenaciis da 

perfuziis SemTxvevaSi, Warbobs aerobuli procesebi da 

piruvati oqsidaciuri dekarboqsilaciiT gardaiqmneba 

acetil koenzim-A-d. oqsigenaciuri procesebis 

Seferxebisas, imisTvis rom mcire raodenobiT energiis 

warmoqmna mainc ganxorcieldes, organizmSi aqtiurdeba 

anaerobuli procesebi [67]. msgavs situciebSi piruvati 

gardaiqmneba laqtatad da warmoiqmneba mcire odenobiT 

atf (adenozintrifosformJava). rig SemTxvevebSi 

laqtatis done matulobs, rodesac Jangbadis raodenoba 

sakmarisia, magram misi utilizacia ver xerxdeba. 

laqtatis donis matebisas, klinicisti unda cdilobdes 

daadginos SesaZlo gamomwvevi mizezebi da laqtati ar 

unda CaTvalos mxolod rogorc oqsigenaciuri 

problemebis bioproduqtad, aramed rogorc gaZlierebuli 

ujreduli metabolizmis indikatorad. politravmuli 

dazianebis da sefsisis/septikuri Sokis mqone pacientebSi 

laqtatis donis mniSvnelovani cvlilebebi xdeba, rac 

ganpirobebulia anemiuri da infeqciuri procesebis 

TanxvedriT. laqtatis donis dadgena sawyis etapze, 

warmoadgens mniSvnelovan RonisZiebas imisTvis, rom 

moxdes misi donis cvlilebebze dinamikaSi dakvirveba [68]. 

politravmuli dazianeba da Tanmxlebi qirurgiuli 

intervenciebi ganapirobeben anemiis arsebobisa da 

oqsigenaciis darRvevis maRal sixSires, msgavsi tipis 

pacientebSi. 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

25 
 

 

 laqtatis done travmuli dazianebis mqone 

pacientebSi: 

 erT-erTma kvlevam retrospeqtulad Seiswavla 

politravmuli dazianebis diagnoziT intensiuri Terapiis 

ganyofilebaSi moTavsebuli 76 pacienti. yvela is 

pacienti, romelTa sisxlSi laqtatis done normalizda 

(<20 mmoli/l) 24 saaTis manZilze gadarCa. im 22 

pacientidan, romelTa sisxlSi laqtatis donis 

normalizeba ver moxerxda 48 saaTis manZilze, mxolod 

sami gadarCa (13.6%). avtoris daskvniT, politravmuli 

dazianebis SemTxvevaSi laqtatis normalizaciamde 

gasuli dro, SesaZloa, gamoyenebul iqnas rogorc 

prognozis indikatori [69]. 

 gadaudebeli ganyofilebis eqimebi da samedicino 

personali, did yuradRebas aqceven e. w. `oqros saaTs~. es 

termini gulisxmobs kritikul dros travmuli 

dazianebidan hemodinamikuri maCveneblebis aRdgenamde da 

moicavs laqtatis normalizebis dros [70]. 

 eqimma bloum da misma kolegebma, SemoiRes termini 

`vercxlis dRe~. am terminis SemosaRebad Catarebuli 

kvleva iyo Semdegnairi: retrospeqtuli analizis gziT 

Seiswavles is pacientebi, romelnic gadarCnen pirveli 24 

saaTis manZilze da dazianebis simZimis qula (dsq) 
daudgindaT 20-ze meti. Semosvlisas izomeboda laqtatis 

done da xdeboda masze dakvirveba dinamikaSi. aRniSnul 

pacientebs CautardaT agresiuli RonisZiebebi imisTvis, 

rom laqtatis done normalizebuliyo 2.5 mmol/l-ze 

qvemoT. yvela pacienti visTanac, sisxlSi laqtatis done 

warmatebiT imarTa 24 saaTis manZilze gadarCa. laqtatis 

donis normalizebas, rac meti dro sWirdeboda, miT metad 

matulobda multiorganuli dazianebisa da letalobis 

maCveneblebi. im pacientebSi, romelTa laqtatis done ar 

normalizda 24 saaTis manZilze, sikvdilianobis 

maCvenebeli 43 procenti iyo. kvlevis avtorebma daaskvnes, 

rom politravmuli dazianebis mqone pacientebSi 

laqtatis done da misi klirensis siCqare prognozis 

saimedo indikatoria [71]. 
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 sadReisod politravmul pacientebSi rutinuli 

gamokvlevebi moicavs: hemoglobinis, natriumis, glukozis, 

qloris, sisxlis Sardovanas, PH, naxSirorJangis da 

Jangbadis parcialuri wnevis, bikarbonatis da laqtatis 

gamokvlevas. CamoTvlilTagan, gadaudebeli 

departamentebis pacientebis marTvaSi gamoiyeneba mxolod: 

hemoglobinis, glukozis, sisxlis gazebis da laqtatis 

doneebi [72]. 

 

miTebi laqtatis Sesaxeb: 

laqtatis donis dasadgenad aucilebelia arteriuli 

sisxli. mravalma sxvadasxva kvlevam daadastura, rom 

laqtatis done atarebs miniSvnelovan informacias 

politravmuli dazianebis mqone pacientis mdgomareobis 

SefasebisTvis [73]. 

 mravali sxvadasxva literaturuli monacemi 

amtkicebs, rom laqtatis donis dasadgenad gamoyenebul 

unda iqnes arteriuli sisxli. Seswavlil iqna laqtatis 

donis cvlileba erTdroulad arteriul da venur 

sisxlSi. kvlevis meSveobiT avtorebi cdilobdnen, 

daedginaT laqtatis korelacia sisxlZarRvTa sistemis 

sxvadasxva nawilSi. aRsaniSnavia, rom arteriuli sisxlis 

aReba saWiroebs met gamocdilebas da am tipis nimuSi 

ufro rTuli misaRebia da mis mosapoveblad zogjer 

ramdenime mcdelobaa saWiro. pacientisTvis msgavsi 

procedura metad mtkivneulia da xSirad naTel 

cnobierebaze myofi pacienti uars ambobs ganmeorebiT 

mcdelobebze. Cxvleta arteriul sisxlZarRvSi iwvevs met 

garTulebebs: sisxldenas, hematomis warmoqmnas, 

arteriul-venuri fistulebis gaCenas da sxva [74]. kvlevam 

Seiswavla 375 pacienti. arteriuli da venuri sisxlidan 

xdeboda laqtatis donis erTdrouli gansazRvra. 

 laqtatis donis saSualo maCvenebeli 

politravmuli dazianebis mqone pacientebSi iyo 3.11 

mmoli/l-ze, xolo venuri 3.43 mmoli/l-ze, rac arsebiT 

gansxvavebas ar aCvenebda biomarkeris donis Seswavlisas. 

arteriul da venur laqtats Soris korelaciis 

pozitiuri maCvenebeli iyo 0.94, rac Zalze sarwmuno 
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maCvenebelia. venur sisxlSi laqtatis done, damatebiT 

ufro informaciuli iyo saSualo da mniSvnelovani 

dazianebebisTvis. laqtatis donis 2.0 mmol/l-ze metad 

mateba miuTiTebda dazianebis simZimis qulis 13-ze met 

niSnulze, hospitalizaciisa da sikvdilianobis ufro 

maRal maCvenebelze. am monacemebze dayrdnobiT 

SesaZlebelia iTqvas, rom rogorc arteriuli, aseve 

venuri laqtatis done mniSvnelovani informaciis 

matarebelia politravmuli dazianebis mqone pacientebSi 

[75]. 

 

laqtati da sefsisi 

yovelwliurad, mxolod amerikis SeerTebul StatebSi 

sefsisis diagnozi dgindeba daaxloebiT 1.7 milion 

mosaxleSi, aqedan 270, 000 pacients aReniSneba letaluri 

gamosavali. intra-hospitaluri letalobis 1/3 

sefsisismieri garTulebebiTaa ganpirobebuli da 

Sesabamisad, finansuri zaralic didia [76]. sefsisi 

warmoadgens im seriozul nozologias, romelis 

samedicino personalisTvis erT-erTi urTulesi 

gamowvevaa. 

 axali sqemebi, romelTa mixedviTac xorcieldeba 

intensiuri insulino- da steroidTerapia, aseve 

aqtivirebuli protein-c infuzia, gadaudebeli 

departamentis pacientebSi sefsisis menejments 

aumjobesebs. kvlevebi adasturebs laqtatis Rirebulebas, 

rogorc diagnostikis, aseve mkurnalobisTvis [77]. 

sefsisisgan gamojanmrTelebis kampaniis mixedivT, 

laqtatis done warmaodgens im kritikul parametrs, 

romlis mixedviTac dgindeba septikuri SokiT 

inducirebuli hipoperfuzia da iwyeba Terapiuli 

RonisZiebebi [78]. 

 erT-erT kvlevaSi Catarebuli analiziT, sadac 

ganxilul iqna 20-ze meti hemodinamikuri maCvenebeli 

(magaliTad filtvis arteriuli wneva, sisxlis 

moculobis indeqsi da sxva), laqtatis dones gaaCnda 

yvelaze maRali korelaciuri kavSiri _ daavadebis 

saboloo gamosavalTan [79]. Zveli literaturis mixedviT 
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xdeboda hemodinamikuri maCveneblebis aRdgena filtvis 

arteriuli wnevis, Jangbadis miwodebis indeqsisa da 

sistemuri vaskuluri rezistentobis mixedviT, xolo 

Tanamedrove literaturiT rekomendebulia 

vixelmZRvaneloT: saSualo arteriuli wnevis da 

centraluri venuri wnevis maCveneblebiT, sisxlSi 

laqtatis doneze dinamikaSi dakvirvebiT [80, 81]. 

 aseve dasturdeba, rom laqtatis doniT SegviZlia 

vixelmZRvaneloT hemodinamikurad stabilur da 

normotenziur pacientebSic (garTulebebis adreuli 

gamovlenis mizniT) [82, 83]. 

 erT-erTma kvlevam Seiswavla 1278-sgan Semdgari 

kohorta da daadgina, rom laqtatis donis mateba 

pirdapirproporciulad zrdida letalobis maCvenebels: 

sisxlSi laqtatis koncentracia 2.5 mmol/l-ze naklebi _ 

letaloba 4.9%, sisxlSi laqtatis koncentracia 4.0 

mmol/l-ze meti _ letaloba 28.4%. rogorc travmuli 

dazianebis mqone pacientebSi, ise septikuri Sokisa da 

sefsisis mqone pacientebSi, laqtatis donisa da misi 

klirensis dadgena, warmaodgens mniSvnelovan prognozul 

faqtors daavadebis saboloo gamosavlisaTvis [84]. 

 sxvdasxva klevebma daadgina, rom sefsisis mqone 

pacientebSi laqtatis done sawyis etapze cudi da kargi 

gamosavlis SemTxvevaSi ar gansxvavdeboda, magram 

laqtatis klirensis droSi iyo mniSvnelovani sxvaoba [85, 

86]. nguenma da misma gundma Seiswavla sefsisis da 

gaxangZlivebuli septikuri Sokis mqone 111 pacientis 

SemTxveva. kvlevaSi laqtatis klirensi iyo ganmartebuli, 

rogorc sisxlSi laqtatis donis Semcirebis fardoba mis 

sawyis donesTan. yvela pacientze xdeboda dakvirveba 72 

saaTis manZilze da maT utardebodaT mkurnaloba 

sefsisisa da septikuri Sokis marTvis saerTaSoriso 

protokolis mixedviT. kvlevam aCvena, rom rac ufro 

swrafad xdeba laqtatis klirensi, ukuproporciulad 

klebulobs sikvdilianobis maCvenebeli. laqtatis 

klirensis 10%-iT gaumjobesebis SemTxvevaSi, 

sikvdilianoba mcirdeboda 11%-iT [87]. aRniSnuli kvlevebi 
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aCvenebs, rom laqtis aramxolod donea informaciuli 

aramed _ misi klirensis maCvenebeli. 

 Cven mier ganxorcielebuli literaturuli 

mimoxilvis mixedviT: politravmuli dazianebis da 

septikuri Sokis mqone pacientebSi, laqtatis donis 

dadgena informaciulia adreuli diagnostikisTvis, 

riskebis dadgenisa da mkurnalobisTvis. laqtatis doneze 

dinamikaSi dakvirveba da misi klirensis gansazRvra im 

indikators warmoadgens, romelsac msgavsi pacientebis 

marTvaSi didi daxmarebis gaweva SeuZlia. 

 Cveni kvlevisTvis Zalze mniSvnelovani faqtoriebia 

sxvadasxva qronikuli da imunodeficituri daavadebebi. 

jandacvis msoflio organizaciis monacemebiT, msgavsi 

daavadebebi msoflio masStabis mqone mzard da seriozul 

problemas warmoadgens. iseTi daavadebebi, rogorebicaa 

gul-sisxlZarRvTa daavadebebi, simsuqne, diabeti, 

simsivneebi, filtvis daavadebebi, depresia, zrdian 

avadobis, letalobis, finansuri zaralis maCveneblebs da 

aqveiTeben mosaxleobis produqtiulobas. problemas 

ufro metad iseTi mavne Cvevebis arseboba amZimebs, 

rogoricaa: mweveloba, araswori kveba, fizikuri 

aqtivobis simcire da sxva [88]. 

 gul-sisxlZarRvTa sistemis paTologiebi 

warmoadgens mowinave problemas da Seadgens aragadamdeb 

daavadebaTa sikvdilianobis daaxloebiT 50%-s [89]. 

xSiria iseTi mdgomareobebi, rodesac ramdenime 

 nozologia erTad gvxvdeba da aRwerilia iseTi 

SemTxvevebi, rodesac erT individSi 6 da meti daavadeba 

arsebobs erTdroulad [90]. 

 jandacvis sistemis rekomendaciiT, prevenciuli 

RonisZiebebi warmoadgens am problemis mTavar 

Semakavebel meqanizms, vinaidan aRniSnuli mdgomareobis 

umetesoba Seuqcevadi xasiaTisaa da maTi srulad 

gankurneba SeuZlebelia. 

 gasaTvaliswinebelia, rom politravmul dazianebas 

axasiaTebs sisxlis mimoqcevis mniSvnelovani darRvevebis 

ganviTarebis maRali maCvenebeli [91, 92]. politravmuli 

dazianebiT inducirebul sefsisis/septikur Soks kidev 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

30 
 

ufro mZime hemodinamikuri cvlilebebis ganviTareba 

ZaluZs. Sesabamisad gul-sisxlZarRvTa sistemis 

darRvevebis meqanizmebisa da maTi koreqciis gzebis 

codnas, udidesi mniSvneloba aqvs politravmiT 

inducirebuli septikuri Sokis arsebobis SemTxvevaSi. 

 septikuri Soki iwvevs qsovilovani perfuziis da 

ujreduli metabolizmis mniSvnelovan darRvevebs [93, 94]. 

septikuri Sokis mimdinareobisas ganarCeven adreul 

fazas, romelic moicavs dabal sistemur vaskulur 

rezistentobas, gulis gazrdil wuTmoculobas da 

Tanmxlebi hipotenziis miuxedavad _ Tbil periferias. 
 septikuri Sokis e.w. `Tbili faza~ progresirebis 

SemTxvevaSi gadaizrdeba hipodinamikur e.w. `civ fazaSi~, 

romelic moicavs civ periferias, gazrdil sistemur 

vaskulur rezistentobas, Zafisebr pulssa da gulis 

daqveiTebul wuTmoculobas. paTologiuri procesis 

msgavsi klinikuri maxasiaTeblebiT zrdas mosdevs 

letaluri gamosavali [95]. septikuri Sokis `civ fazaSi~ 

gamoxatulia SedarebiTi hipovolemia, rac siTxis 

moculobis adekvaturi aRdgenis Semdgom xdeba 

hiperdinamikuri. miuxedavad imisa, rom izrdeba gulis 

wuTmoculoba da normaluri dartymiTi moculoba 

normalizdeba, viTardeba miokardiumis disfunqcia, rac 

gamoixateba gandevnis fraqciis SemcirebiT. vinaidan iseTi 

tradiciuli parametrebi, rogorebicaa: gandevnis fraqcia, 

kardiuli da dartymiTi moculobis indeqsi xSirad 

arazustia, SesaZloa moxdes miokardiumis kumSvadobis 

funciis daqveiTeba da misi predatvirTvis 

postdatvirTvis cvlilebebiT SeniRbva [96]. miokardiumis 

dazianebis xarisxis dasadgenad saWiroa datvirTvisgan 

damoukideblad Sefasdes marcxena parkuWis sistoluri 

funqcia. predatvirTvis da postdatvirTvis cvlilebebi 

sistolis bolos arsebul wneva/moculobis Sefardebaze 

mniSvnelovan zemoqmedebas ar axdens [97]. am parametrebs 

Soris wrfivi damokidebuleba gazrdili kumSvadobis 

pirobebSi marcxniv gadainacvlebs, xolo daqveiTebuli 

kumSvadobis pirobebSi _ marjvniv. septikuri Sokis 

arsebobis pirobebSi, pacientebs aReniSnebaT 
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ventrikuluri dilataciis TandarTviT gandevnis 

fraqciis mkveTri Semcireba, rac gamoixateba saboloo 

sistoluri da diastoluri moculobebis zrdiT [98]. 

srulad gamojanmrTelebul pacientebSi cvlilebebis 

normalizeba xdeba 7-10 dRis ganmavlobaSi. septikuri 

Sokis diagnozis mqone pacientebSi, vlindeba maRali 

gandevnis fraqciis da dabali saboloo diastoluri 

moculobis maCvenebeli, rac imaze miuTiTebs, rom 

ventrikuluri dilatacia da miokardiumis disfunqcia 

adaptaciur meqanizmebs warmoadgenen. aseT SemTxvevebSi 

marcxena parkuWis mwvave dilatacia, wnevis cvlilebebis 

gareSe, miokardiumis welvadobis gazrdas iwvevs. 

miuxedavad gulis kumSvadobis funqciis mkveTri 

daqveiTebisa, msgavsi meqanizmi frenk-starlingis kanoniT 

gulis adekvaturi dartymiTi moculobis da kardialuri 

indeqsebis SenarCunebis SesaZleblobas iZleva. 

 
suraTi 3. 
 
kardialuri disfunqciis paTofiziologia kompleqsuria 

da sxvadasxva faqtoris monawileobas gulisxmobs. 

miuxedavad amisa, efeqturi Terapiuli samizneebis 

gansazRvris mizniT, individualuri xelSemwyobi 

faqtorebis da meqanizmebis gansazRvraa saWiro. 

citokinebi, rogoricaa interleikin-1 da simsivnis 

nekrozis faqtori alfa (TNFα), miiCnevian miokardiumis 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=1767140_01363.f1.jpg
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depresant mocirkulire faqtorebad, romlebic sefsisiT 

inducirebuli kardialuri disfunqciis meqanizmebSi 

monawileobენ. TNFα-inducirebuli kardialuri 

disfunqciis meqanizmSi CarTulia kalciumis homeostazis 

cvlilebebi da NO-s produqcia [99]. septikuri modelebis 

bolodroindel kvlevebSi aRmoCenda, rom IκBα/NF-κB 
sasignalo gza miokardiul Sesabamis aqtivobas da TNF-α–s 
eqspresias erTmaneTTan akavSirebs. kalpaini ainducirebs 

miokardiuli NF-κB –s aqtivacias, TNF-α–s eqspresias da 
miokardiul disfunqcias, IκBα cilis gaxleCis gziT. 

kalpainis inhibitorebis administrireba xels uSlis 

miokardiuli IκBα-s LPS-iT inducirebul degradacias, NF-
κB-s aqtivacias da TNF-αs eqspresias da sabolood 

miokardiumis funqcionirebas aumjobesebs. 

 kalpain/kalpastatinis sistema SeiZleba septikuri 

Sokis potenciuri Terapiuli samizne iyos [100]. meore 

mxriv, citokinebi SesaZloa, iwvevdnen sefsisis sawyis 

fazaSi miokardiuli disfunqciis ganviTarebas, magram 
maTi zemoqmedeba xangrZlivi ver iqneba, radgan IL-1-s da 
TNFα-s plazmuri koncentraciebi sefsisis dasawyisidan 48 

saaTis ganmavlobaSi normalur maCveneblebs ubrundeba. 

sxva citokinebi, rogoricaa IL-2, SesaZloa IL-1-s da TNFα-s 
gamoTavisuflebaSi monawileobs. pacientebs, romelTac 

antikanceruli IL-2 imunoTerapia utardebaT, miokardiuli 

disfunqcia, miokarditi da miokardiuli nekrozi 

aReniSnebaT [101]. IL-6 sefsisis markeri ufroa, vidre 

mediatori da septikuri Sokis dros letalobis 

prognozul faqtors warmoadgens. IFN-γ–s izolirebulad 

moqmedebisas susti depresoruli efeqti aqvs, magram roca 

TNF-α-ს, IL-sa da anTebis sxva faqtorebTan sinergiulad 

moqmedebs, am ukanasknelTa efeqtebs aZlierebs, rogorc in 
vivo, ise in vitro [101]. 
 adrenerguli nervuli sistemis Warbi aqtivaciis, 

septikuri Sokis diagnozis mqone pacientebi, sakmarisi 

raodenobiT egzogenur kateqolaminebsac iReben. 

adrenerguli Stormi Zalze sazianoa gulis 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

33 
 

funqcionirebisTvis. septikuri Sokis dros, β1-
receptorebis raodenobis Semcireba da 

adenilatciklazis aqtivobis daqveiTeba SeiniSneba. 

სefsisis dros mcirdeba β1-receptorebis raodenoba 

fosforilirebiTa da internalizaciiT [102]. kvlevebma 

aCvena, rom sefsisis SemTxvevaSi, cAMP -is done β-
adrenerguli stimulaciis dros mcirdeba, rac 

miokardiumis muSaobis Sesustebas iwvevs [103]. β-
adrenoreceptorebi cvlis transduqciis gzebs, rac Gs 

proteinis daqveiTebul eqspresias da Gi proteinis 

gazrdil inhibitorul moqmedebas ganapirobebs. 
 kardiomiocitebis TNF-α–sTan preinkubacia, β–
adrenoreceptorebis monawileobiT, blokavs pulsaciis 

amplitudაs da mitoqondriebSi Jangbadis moxmarebis 

zrdas ganapirobebs. garda amisa, gamovlinda, rom 

citokinebic Trgunavs kardiomiocitebSi kateqolaminebis 

sapasuxod ujredSida cikluri adenozin monofosfatis 

(cAMP) akumulirebas [104]. gaxangrZlivebul adrenergul 

stimulacias TavisTavad SeuZlia kardiomiocitebis mier 

citokinebis produqciis iniciacia gamoiwvios. NO -s 

gazrdili produqcia xels uwyobs miokardiuli 

disfunqciis ganviTarebasa da ß–adrenerguli 

stimulaciis mimarT miokardiulი mgrZnobelobis 

daqveiTebas [104]. 

 septikuri Sokis dros mniSvnelovnad momatebuli 

mocirkulire endoTelini, SeiZleba CarTuli iyos 

miokardiuli disfunqciis meqanizmSi. In vivo kvlevebiT 

damtkicebulia, rom endoTelinis zemoqmedeba gulze 

moicavs koronaruli arteriebis konstriqcias, gulis 

wuTmoculobis Semcirebas da ariTmogenezs. cxovelur 

septikur modelze mopovebuli Sedegebi miuTiTebs, rom 

miokardiumis endoTelinis receptorebis antagonizmi 

mniSvnelovnad aumjobesebs kardialur funqcias da 

endoTeliniT am receptorebis stimulireba miokardiumis 

funqcionirebas auaresebს [106]. 
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 dadasturebulia, rom koronaruli sisxlis nakadi 

septikuri Sokis mqone pacientebSi darRveulia, rac 

miokardiuli laqtatis produqciis zrdiT aris 

ganpirobebuli. dReisaTvis aRiarebulia, rom iSemiuri 

movlenebi sefsisiT inducirebul kardialur 

disfunqciaSi mniSvnelovan rols asruleben [107]. 

 rig kvlevebSi Seswavlili iqna kalciumis roli 
sefsisTan asocirebul miokardiul disfunqciaSi. 
miokardiumis SekumSvaSi kalciums kritikuli roli 

ekisreba. yvela kontraqtiluri gza, romelSic kalciumia 

CarTuli, SeiZleba ukavSirdebodes miokardiul 

disfunqcias. naCvenebiა kalciumis nakadis maqsimaluri 

Semcireba, endotoqsemiis dros. sefsisTan asocirebul 

gul-sislZarRvTa sistemis funqciuri darRvevevbis dros 

moSlilia kalciumis Sewovა, sarkoplazmuri 

retikulumidan kalciumis gamoTavisuflebა da qveiTdeba 
kalciumis arxebis mgrZnobelobა. 
 miocitebi da endoTeluri ujredebi eqspresirebs 

NOS–is konstituciur formebs. sefsisis pirobebSi 

inducibeluri NOS-is (iNOS) eqspresia, didi raodenobiT 

NO-s produqcias iwvevs. iNOS-is eqspresia asocirebulia 

TNF-α, IL-1, angiotenzin II da sxva citokinebis sistemur 

produqciasTan. kvlevebma aCvena, rom iNOS –s eqspresia 

mniSvnelovnad gazrdilia intaqtur, moculobiT 

gadatvirTul gulSi. iNOS–s eqspresia da NO-s produqcia 
aseve SeiZleba inducirebuli iyos ex vivo kultivirebuli 

neonataluri virTagvebis ventrikuluri miocitebis 

statikuri gaWimviT [108]. es monacemebi miuTiTebs 

kardiomiocitebSi meqanosensitiuri sasignalo gzis 

monawileobaze, romelic mocirkulire zrdis 

faqtorebisa da citokinebisgan damoukideblad moqmedebs. 

marTlac, kardiomiocitebs SeuZliaT fizikuri Zalebis 

bioqimiur signalebad gardaqmna da Sesabamisi pasuxebis 

generireba, rasac Sedegad kumSviTi funqciis mwvave 

cvlilebebi da kardiomiocitebis zomis, formis da 
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genebis eqspresiis xangrZlivi, struqturuli cvlilebebi 

mohyveba. 
 sefsisis dros,Mmiokardiuli disfunqciis 

paTogenezSi, NO-s roli ramdenime sxvadasxva potenciur 

meqanizms gulisxmobs. NO uSualod Trgunavs miokardiul 

kumSvadobas. NO astimulirebs xsnad ferment guanilat 

ciklazas, romelic guanozin trifosfats (GTP), 3',5'–
ciklur guanozin monofosfatad gardaqmnis. kardiul 

miocitebSi cGMP Trgunavs kalciumis neli Semavali 

nakadis, β-adrenerguli stimulirebiT ganpirobebul 

zrdas da amcirebs kumSvadi aparatis kalciumisadmi 

afinurobas. NO fosfodiesTerazas meSveobiT, aseve 
amcirebs cAMP-s da cvlis proteinkinazas aqtivobas da L 
tipis kalciumis arxebs. NO adenozintrifosfatis 

produqciis daTrgunvis meSveobiT, iwvevs miokardiumis 

kumSvadobis darRvevas da miokardiumSi mitoqondriuli 

respiraciis daTrgunvas [109]. proanTebiTi citokinebis 

kardiodepresiul aqtivobaSi, rogorc Cans, CarTulia 
iNOS, rogorc adreul stadiaze β1-adrenoreceptor-

damoukidebuli meqanizmiT, ise gvian stadiaze, iNOS-
damokidebuli β1-adrenერguli signalis transduqciis 

defeqtis gamo. NO-sa da meore Tavisufal radikal, 

superoqsid anions Soris urTierTqmedebis Sedegad 

mZlavri oqsidantis _ peroqsinitritis warmoqmnა SeiZleba 

meoradad ganapirobebdes NO-s uaryofiT gavlenas 
miokardiumis muSaobaze. peroqsinitrits Zlieri 

citotoqsikuroba axasiaTebs. naCvenebi iqna, rom is 

nivTierebebi, romlebic peroqsinitritis dekompozicias 

akatalizebs, miokardiumis disfunqciis da anTebis 

prevencias axdens endotoqsemiur virTagvebSi. maRali 

koncentraciebiT NO kardiomiocitebis apoptozs iwvevs 

[110]. 

 imedismomcemma adreulma klinikurma kvlevebma 

aCvena, rom septikur pacientebSi NOS–is araseleqtiuri 

inhibitoris, 546C88-is mier NOS–is, rogorc 

konstituciuri, ise inducibeluri izoformebis 
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inhibireba, vazomotoruli tonusis da gazrdili SVR-is 
balanss aRadgens da Sedegad, sisxlis wnevas inarCunebs, 

amdenad septikuri Sokis mqone pacientebSi norepinefrinis 

Terapiis aucileblobas xsnis an amcirebs [111]. 

samwuxarod, momdevno klinikuri kvlevebi, romlebSic 

igive agenti ufro xangrZlivi periodiT gamoiyeneboda, 

Sewyvetili iqna samkurnalo jgufSi sikvdilianobis 

mniSvnelovani zrdis gamo. mkvlevarTa monacemebiT, 546C88 
jgufSi aRiniSneboda kardiovaskuluri sikvdilianobis 

wilis zrda da multiorganuli ukmarisobiT gamowveuli 

sikvdilianobis wilis Semcireba. gaugebari iyo, ratom 

აCvena aRniSnulma klinikurma kvlevam ase aSkarad saziano 

efeqti kardiovaskulur funqciaze, Tumca, rogorc 

aRmoCnda, sefsisis dros kardiul funqciaze NO-s 

zemoqmedeba ufro kompleqsuria, vidre, ubralod, saziano, 

rogorc pirvelad varaudobdnen [112]. ეqsperimentუl 

modelebze Catarebuli kvlevebi miuTiTebs rogorc 

dadebiT, ise saziano efeqtebze. NO mniSvnelovan rols 

TamaSobs koronarul vazomotorikaSi da fiziologiur 

pirobebSi zemoqmedebს koronaruli sisxlis nakadis 

regulaciaze. ufro metic, septikuri Sokis mqone 

adamianebSi miokardiumis perfuzia normaluria an 

gazrdili, SesaZloa imitom, rom koronarul 

sisxlZarRvebSi eNOS-is mier NO-s biosinTezi sasikeTo 

gavlenas axdens, kerZod ewinaaRmdegeba vazokonstriqcias, 

romelic inducirebulia anTebiTi procesebis dros 

warmoqmnili sxva vazomotoruli nivTierebebis, mag: 

endoTelinis mier. miiCneva, rom iNOS-is aqtivaciis Sedegad 
NO-s Warbi sinTezi marcxena parkuWs diastolis dros 

avsebis unars unarCunebs, anu adekvaturi relaqsaciis 

SenarCunebiT xels uwyobs diastolur funqcias da 

koronaruli vazodilataciiT gamowveul miokardiul 

perfuzias zrdis, rogorc amas adgili aqvs miokardiumis 

iSemiis dawyebis win [113]. marTalia, NOS-is daTrgunvas 

sistoluri kardialuri funqciis da vazomotoruli 

tonusis SesaZlo gaumjobeseba mosdevs, magram amave dros 
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NO-s sasargeblo zemoqmedeba diastolur funqciasa da 

miokardiul perfuziaze ikargeba. iNOS-is seleqciuri 

daTrgunva ufro perspeqtiuli Cans, magram iNOS-is 
eqspresiasa da miokardiumis kumSvadobis daqveiTebas 

Soris arsebuli kavSiris pirdapiri damadasturebeli 

monacemebi ar arsebobs; ufro metic, NO-s inducibelur 

produqcias SeiZleba sasikeTo efeqti hqondes 

miokardiumis muSaobaze; endotoqsiniT inducirebuli 

sefsisis dros miokardiuli hiperaqtiuroba L-argininis 
zemoqmedebiT, reversias ganicdis. აmitom, aRniSnul 

modelSi NO-s kardioproteqtoruli moqmedeba aqvs [114]. 

miokardiuli eNOS mniSvnelovan damcav rols asrulebs 

endotoqsiniT inducirebul miokardiul disfunqciasa da 

sikvdilianobaSi. amis damadasturebeli monacemebi 

kardiomiocit-specifikuri eNOS-is Warbi eqspresiis 

(NOS3TG) mqone Tagvebze Catarebuli kvlevis Sedegad iqna 

mopovebuli. kardiomiocitebSi endotoqsini iwvevs 

sarkoplazmuri retikulumidan Ca2+-is gamoTavisuflebisa 

da ujreduli kumSvadobis ufro mkveTrad gamoxatul 

dazianebas, vidre NOS3TG kardiomiocitebSi; nawilobriv, 

amis mizezi endotoqsemiis dros NOS3TG 

kardiomiocitebSi sarkoplazmur retikulumSi kalciumis 
(Ca2+) ufro didi maragi da kalciumis mimarT 

miofilamentebis ufro maRali sensitiurobaa 

[115].Eეndოtoqsini zrdis Jangbadis reaqtiuli formebis 

produqcias. Warbi NO oqsidaciur stress amsubuqebs, rac 

nawilobriv endotoqsinis Seyvanidan mcire xanSi 

kardiomiocitebSi qsanTinoqsidazas (XO) aqtivobis 

daTrgunviT miiRweva. miokardiumis funqciasa da 

gadarCenaze kardiomiocit NOS3-is damcavi zemoqmedeba 

polimikrobuli sefsisis virTagvis modelze Catarebuli 

kvleviTac dadasturda [116]. aRniSnuli Sedegebi 

miuTiTebs, rom miokardiumis kumSvadobis gaZlierebaze 

(mag. kardialuri NO-s gazrdiT) orientirebul 

mkurnalobas mZime septikuri Sokis kardiogenuri formis 

mqone pacientebSi, sikvdilianobis Semcireba SeuZlia. 
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suraTi 4. 
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ukanasknels axasiaTebs persistirebadi hipotenzia, rasac 
safuZvlad udevs sisxlZarRvTa rezistentobis 

makontrolebeli meqanizmebis moSla. sefsisis dros 

hipotenzia da vazo-okluzia qsovilTa adekvatur 

sisxlmomaragebas aferxebs, rac vlindeba poliorganuli 

ukmarisobiT, Seuqcevadi progresirebis dros ki 

mTavrdeba letaluri gamosavliT [117]. 
 sefsiss klinikurad axasiaTebs mZime 

mikrovaskuluri disfunqcia, romelic miuxedavad siTxis 

moculobis aRdgenis da infeqciis mkurnalobisa 
persistirebs. vazopresorebis sapasuxod hemodinamikuri 

maCveneblebis normalizaciis Semdegac ki, multiorganul 

ukmarisobamde mivdivarT. eqsperimentTa Sedegebi aSkarad 

miuTiTebs, rom mikrocirkulaciis moSlas sefsisis 

paTogenezSi centraluri adgili uWiravs [118]. 

mikrocirkulaciis moSlis meqanizmebi gansxvavdeba im 

meqanizmebisgan, romlebic sistemuri hemodinamikuri 

cvlilebebis ganviTarebas udevs safuZvlad. arsebobs 

mosazreba, rom sefsisis dros ganviTarebuli 

mikrocirkulatoruli disfunqcia mWidrod ukavSirdeba: 

vazokonstriქtorebisa da vazodilatatorebis mimarT 

arteriolebis daqveiTebul mgrZnobelobas, arteriolebis 

gluvkunTovani ujredebis adrenerguli mgrZnobelobisa 

da tonusis dakargvas, kapilarTa momatebul ganvladobas, 

romelic mikrovaskuluri endoTeluri barieris 

darRveviT vlindeba[119]. endoTeliumis zedapiris 

antiadheziuri funqciis dakargva, koagulopaTias da 

kapilaruli ganvladobis darRvevebs aviTarebs [120]. 
 endoTeliumi sefsisiT gamowveuli paTologiuri 

movlenebis ZiriTadi samiznea. septikuri Sokis 

paTogenezis didi nawili endoTeluri ujredebis 

dazianebiT aixsneba. sisxlZarRvTa endoTeluri ujredebi 

erTerTi pirvelTagania organizmis im ujredebs Soris, 

romelic mocirkulire baqteriul molekulebTan 

kontaqtSi Sedis. endoTelur ujredebs gaaCnia 

meqanizmebi, romelTa meSveobiT isini baqteriuli 

paTogenebis struqturul nimuSebs cnoben da Semdgom 
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anTebiTi mediatorebis, maT Soris, citokinebis, 

qemokinebisa da komplementis sistemis produqtebis 

eqspresias iwveven. am mediatorebis sapasuxod 

endoTeliumi ganicdis struqturul cvlilebebs, 

rogoricaa SeSupeba, deformacia da apoptozi [121]. 
 am meqanizmebiT irRveva endoTeliumis barieruli 

funqcia. mZime sefsisis dros endoTeliumis momatebuli 

ganvladoba kardiovaskuluri cvlilebebis 

ganviTarebuli niSania, romlebic maRali avadobisa da 

letalobis mniSvnelovani xelSemwyobia. xSirad, am 

procesis gamanadgurebeli Sedegebia siTxis 

eqstravazacia, sistemuri sisxlZarRvovani tonusis 

mkveTri daqveiTeba da mikrocirkulaciis kolafsi, rasac 

distribuciul Sokamde, filtvebisa da Tirkmlebis mwvave 

ukmarisobamde mivyavarT [122]. 

 sefsisi kritikul zemoqmedebas axdens 

endoTeliumis mier rეgulirebul sisxlZarRvis kedlis 

ganvladobaze. lipopolisaqaridebi (LPS) iwvevენ 
endoTeluri ujredebis citoConCxis rekonstruirebas, 

rasac sisxlZarRvTa kedlis momatebuli ganvladoba da 

kapilaruli Jonva mohyveba. mwvave anTebis lokalur 

ubnebze LPS-is aRniSnul zemoqmedebas ganapirobebs 

endogenuri proanTebiTi citokinebi: interleikin-1 (IL-1) 
da simsivnis nekrozis faqtori-α (TNFα) [123]. arsebobs imis 
damadasturebeli monacemebi, rom endoTeluri 

ganvladobis LPS -inducirebuli zrda ganpirobebulia 

ujredSorisi kavSirebis warmomqmneli adheziuri cilebis 

fermentuli gaxleCviT [124]. ufro metic, citokinebze 

endoTeluri ujredebis pasuxi xSirad SeuRlebulia 

ujredSida kalciumis zrdasTan, rac ujredebis 

SekumSvasa da separacias ukavSirdeba. garda amisa, 

oqsidaciuri stresis gavleniT gaaqtivebuli rigi 

endoTeluri ujredebi warmoqmnis Jangbadis reaqtiul 

naerTebs (ROS), romlebic anadgurebs sxva endoTelur 

ujredebs. In vitro kvlevebma gamoavlina sefsisTan 

dakavSirebuli faqtorebis: LPS da TNFα, zemoqmedebis 

sapasuxod endoTeluri ujredebis apoptozuri sikvdili 
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[125]. amis miuxedavad, endoTeluri ujredebi endotoqsinis 

zemoqmedebisadmi nawilobriv rezistentulebi arian da 

sxvadasxva mkvlevarma ver SeZlo sefsisis dros 

endoTeluri ujredebis apoptozis sarwmuno 

damadasturebeli monacemebis mopoveba [126]. yvela 

zemoTmoyvanili cvlileba ujredul doneze aris 

endoTeluri barieris rRveva da intersticiul areSi 

siTxisa da cilebis eqstravazacia, rac kapilarul 

Jonvadaa cnobili. vaskulur Jonvas hipovolemia mohyveba. 

 klinikur kvlevebSi Seiswavles Sratis done 

kritikulad avadmyof pacientebSi da gamoikvlies anTebiT 

mediatorebsa da daavadebis simZimis indeqsebs Soris 

poteciuri korelacia, aseve sefsisTan asocirebuli 

anTebiTi mediatorebis zemoqmedeba filtvebis 

endoTeliumis mier Ang2-is in vitro produqciaze. Sratis 

Ang2-is done mniSvnelovnad iyo gazrdili mZime sefsisis 

mqone pacientebSi, imaTTan SedarebiT, visac sistemuri 

anTebiTi pasuxis sindromi an sefsisi ar aReniSneboda da 

daavadebis simZimesTan korelirebda [127]. Sratis Ang2-sa 
da Sratis TNFα-s Soris gamovlenili Zlieri korelacia 

miuTiTebs, rom SesaZloa sefsisis dros Ang2-s 
produqciis regulirebaSi TNFα monawileobdes. sxvadasxva 

klinikurma kvlevebma gamoavlina imis damadasturebeli 

faqtebi, rom mZime sefsisis mqone pacientebSi Ang1 da 

Ang2 avadobisa da letalobis axali infoრmaciuli 

biomarkerebia [128]. rutinuli sadiagnostiko da 

/prognozuli testis saxiT mocirkulire Ang2-is 
gamoyenebis mizanSewonilobis dasabuTeba damatebiT 

farTo klinikur kvlevebs moiTxovs. 

 sxvadasxva tipis ujredis, maT Soris 

Trombocitebis mier gamomuSavebuli nivTierebebis 

ukmarisoba SeiZleba iwvevdes vaskuluri ganvladobis 

cvlilebaს, raსაc vaskuluri Jonva da endoTeliumis 

mTlianobis darRveva mohyveba. nivTiereba S1P SeiZleba 

Terapiul samizne molekulad iqnes gamoyenebuli, radgan 

is CarTulia sefsisis ganviTarebisa da proგresirebasTan 
dakavSirebul bevr procesSi, rogoricaa vaskuluri 
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mTlianobis regulacia da sisxlZarRvovani tonusi da 

citokinebis sekrecia. S1P-is gadamtanis, apolipoprotein 

M (ApoM) plazmuri koncentraciebi mkveTrad daqveiTebuli 

iyo septikur pacientebSi, xolo daqveiTebis xarisxi 

daavadebis simZimes asaxavda [129]. 

 vaskuluri ganvladobis meore mZlavri faqtori, 

romelic xels uwyobs kapilaruli Jonvis sindroms, 

vaskuluri endoTeluri zrdis faqtoria (VEGF). sefsisi 

asocirdeba VEGFiis mocirkulire donis dro-

damokidebul zrdasTan sefsisis cxovelur da adamianis 

modelSi. VEGF–is adenovirusiT gamowveuli Warbi 

eqspresia LPS-is toqsikur efeqts aZlierebs. septikur 

pacientebSi VEGF-is momatebuli done daavadebis simZimesa 

da letalobasTan korelirebda. sxva kvlevam ki 

saintereso ram gamoavlina: mZime sefsisis dros VEGF-is 
done momatebuli iyo, magram dabali iyo letaluri 

dasasrulis mqone SemTxvevebSi. VEGF-is dabali 

koncentraciebi mZime hematologiur disfunqciasTan iyo 

asocirebuli, rac SesaZloa, mZime sefsisis dros VEGF-is 
produqciis darRvevaze miuTiTebdes [130]. Zvlis tvinidan 

warmoebuli adamianis endoTeliumis winamorbedi 

ujredebis (EPCs) mobilizacia da diferenciacia 

dazianebuli endoTeliumis aRdgenis meqanizmia. EPCs 
diferencirdeba, rogorc mocirkulire ujredebi, 

romlebsac vaskuluri endoTeluri ujredebis msgavsi 

ujreduli zedapiruli markerebi aqvs, romlebic 

dazianebis adgilas endoTeliumTan adhezias axdens da 

vaskulogenezSi monawileobs. fenotipuri da biologiuri 

Tvisebebis mixedviT heterogenulobis miuxedavad, EPCs 
kritikuli rols asrulebs vaskuluri homeostazis 

SenarCunebaSi da makro- da mikrovaskuluri aRdgenis 

procesSi, rogorc fiziologiur, ise paTologiur 

pirobebSi. klinikuri kvlevebiT gamovlinda periferiul 

sisxlSi EPCs-is zrda diagnozis adreul stadiazec da 

demonstrirebuli iqna, rom septikur pacientebSi 

mocirkulire EPCs-is raodenoba organoebis disfunqciis 
ukuproporciulia. mZime sefsisi endoTeliumis 
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winamorbedi ujredebis sistemis seriozul dazianebasTan 

asocirdeba. es EPCs gamoisaxeba momatebuli raodenobiT, 

proangiogenuri mediatorebis gazrdili koncentraciebiT 

da am ujredebis daqveiTebuli proliferaciiT [131]. 

 axlaxan naCvenebi iqna, rom endoTeluri 

glikokaliqsi CarTulia sefsisiT inducirebul 

mikrocirkulatorul disfunqciaSi.  

 glikokaliqsi sisxlZarRvTa sanaTuris mxareze 

arsebuli struqturaa, romelic proteoglikanebisa da 

glikozaminoglikanebisaგan Sedgeba. is icavs endoTeliums 

paTogenuri Setevebisgan da mniSvnelovan rols asrulebs 

vaskulur barierul funqcionirebaSi, rogorc gamyofi 

zRvari sisxlsa da endoTeliums Soris. intaqturi 

glikokaliqsi monawileobs sisxlis nakadiT endoTeluri 

ujredebze ganxorcielebul saziaro stresSi, xels 

uwyobs eriTrocitebis dinebas, aferxebs leikocitebisa 

da Trombocitebis endoTeliumTan adhezias, axdens 

cilebis transvaskulur gaJonvas. misi mowyvladobis gamo 

endoTeluri glikokaliqsi advilad ganicdis cvlilebebs 

hipoqsiis, TNFα-s zemoqmedebis, daJanguli 

lipoproteinebis zemoqmedebiT da sxva arafiziologiur 

pirobebSi. endoTeliumidan glikokaliqsis CamoSlam 

SeiZleba xeli Seuwyos septikur pacientebSi 

mikrovaskuluri disfunqciisa da SeSupebis ganviTarebas. 

glikokaliqsis zoma mniSvnelovnad mcirdeba sefsisis 

dros da SesaZlebelia misi degradaciis gverdiTi 

produqtebis sisxlSi aRmoCena. kritikul mdgomareobaSi 

myof septikur pacientebze dakvirveba aCvenebs, rom 

CamoSlili glikokaliqsis Semadgenel nivTierebaTa 

plazmuri done daavadebis simZimesa da sikvdilianobasTan 

korelirebs. hialuronidazas administrireba, romelic 

nawilobriv Slis glikokaliqsis Sres, 

mikrociukulatoruli perfuziis sefsisiT gamowveuli 

cvlilebebis imitacias iZleva [132]. 

 sefsisiს dros mikrocirkulatoruli cvlilebebis 

xasiaTis Taobaze monacemebi cxovelur modelebSi iqna 

mopovebuli intravitaluri mikroskopiisa da lazeruli 
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doplerfluometriis gamoyenebiT. aRmoCenilia sisxlis 

dinebis gazrdil heterogenurobasTan erTad 

perfuzirebuli kapilarebis raodenobis Semcireba da 

araperfuzirebuli kapilarebis raodenobis mateba. 

 aRniSnuli cvlilebebi kapilarebSi Semdeg 

adamianebSic iqna nanaxi [134]. perfuzirebuli kapilarebis 

raodenobis Semcireba da araperfuzirebuli kapilarebis 

wilis zrda sisxlis nakadis gareSe an wyvetili nakadiT 

gamovlenili iqna im pacientebSic ki, visac siTxis 

moculoba aRdgenili hqonda da adekvaturi arteriuli 

sisxlis oqsigenacia da gulis wuTmoculoba 

aReniSneboda [135]. sayuradReboa, rom es dinamikuri 

procesia, radgan kapilarebSi, romlebSic sisxlis nakadi 

drois mocemul monakveTSi Sewyvetilia, ramdenime wuTis 

Semdeg SeiZleba perfuzia aRdges [136]. 

 mikrocirkulatoruli perfuzia sefsisiს dros 

mniSvnelovnadaa darRveuli ramdenime xelSemwyobi 

faqtoris gamo: eriTrocitebis deformabelurobis 

daqveiTeba gazrdil viskozurobasTan erTad; 

daqveiTebuli deformabelurobisa da gazrdili 

agregaciis unaris mqone gaaqtivebuli neitrofilebis 

donis momateba adheziuri molekulebis Warbi produqciis 

gamo; sisxlis Semadedebeli faqtorebis kaskadis 

gaaqtiveba fibrinis CalagebiT da mikroTrombebis 

formirebiT; azotis oqsidis mier vaskuluri 

autoregulatoruli meqanizmebis disfunqcia da 

gaZlierebuli funqciuri arteriovenozuri Suntireba 

mikrocirkulaciaSi [136]. es faqtorebi iwvevs qsovilTa 

dizoqsias Jangbadis mikrocirkulatoruli momaragebis 

darRvevidan (da/an mitoqondriuli disfunqciidan) da 

sefsisis progresirebidan organoTa mravlobiT 

ukmarisobamde [137]. 

 sisxlis mikrocirkulaciuri dineba damokidebulia 

eriTrocitebis deformaciis unarze: sisxlis wiTeli 

ujredebis (RBCs) unarze, Seicvalos forma da kapilarebs 

Soris penetrirdes. sxvadasxva kvlevebma aCvena, rom RBC 
Secvlili mofrologia da reologia (agregacia da 

deformabeluroba) septikuri Sokis, rogorc cxovelur 
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modelSi ise sefsisis mqone pacientebSi [138]. Sokis 

refraqtoruli stadiis dros TiTqmis yvela eriTrociti 

dakbiluli kideebis mqone sferos formas Rebulobs. 

septikuri Sokis mqone pacientebis sisxlis nacxis 

optikuri mikroskopiT gasinjviT SeiniSneboda 

aranormaluri eroTrocitebis gazrdili raodenoba, maT 

Soris eqinocituri da sferoeqinocituri 

transformaciebi, romlebic asocirebuli iyo momatebul 

agregaciasTan, daqveiTebul deformabelurobasTan 

stomatocitur eriTrocitebSi da eqinocitebis Semcveli 

sisxlis Warbi viskozuroba [139]. eriTrocitebis 

deformabelurobis cvlilebas SesaZloa ramdenime 

faqtori ganapirobebdes, esenia: ujredSida kalciumis 

gazrdili raodenoba, atf-is Semcirebuli konceნtracia, 
azotis oqsidis zegavlena eriTrocitebis membranis 

denadobaze da eriTrocitebis membranaSi sialis mJavis 

Semcvelobis kleba [140]. Jangbadis reaqtiuli formebis 

(ROS) Warbi produqcia, antioqsidanturi dacvis 

daqveiTeba da oqsidaciuri stresis ganviTareba, rac 

anTebiTi procesebis damaxasiaTebelia, aseve xels uwyobs 

eriTrocitebis deformabelurobis cvlilebas [141-142]. 

superoqsid anions SeuZlia eriTrocitebis membranuli 

cilebis (bend 3 da speqtrinis) degradacia gamoiwvios 

axali cilebis bend-ebis warmoqmniT. membranuli cilebis 

aRniSnulma reorganizaciam SesaZloa, eriTrocitebis 

deformabelurobis Semcireba ganapirobos [143]. 

eriTrocitebis deformabelurobis zemoTaRniSnuli 

cvlilebebi azianebs eriTrocitebis mier 

mikrocirkulaciis modelirebis unars, es ukanaskneli 

Jangbadis transportTan erTad eriTrocitebis 

mniSvnelovan damatebiT funqciad aris miCneuli. 

niSandoblivia, rom eriTrocitebi Jangbadis deficitis 

mqone garemoSi perfuzias iseTi vazodilatatorebis 

gamoTavisuflebiT aregulireben, rogoricაა azotis mJava 
(NO) da atf [144]. septikur pacientebSi eriTrocitebis 

reologia da mikrocirkulaciა cota mkvlevars Tu aqvs 

Seswavlili. eriTrocitebis reologiuri cvlilebebi 
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sefsisis dros iwvevs mikrovaskuluri nakadis Semcirebas, 

lokaluri Semdგomi qsovilovani iSemiis ganviTarebiT da 

sabolood multiorganuli ukmarisobiT. eriTrocitebis 

deformabelurobis gauareseba septikur pacientebSi 

prognozulad mZime gamosavalTan aris asocirebuli [145, 

146]. 

 daqveiTebuli deformabelurobis garda, mZime 

sefsisiსTvis Zalze damaxasiaTebelia eriTrocitebis 

raodenobis Semcireba da anemiis ganviTareba. anemiis 

etiologia am SemTxvevaSi multifaqtorulia da moicavs 

Secvlil eriTropoezs (eriTroiduli winamorbedi 

ujredebis apoptozi da eriTropoietinis Semcirebuli 

koncentracia mocemuli hematokritisTvis) . erT-erTi 

ZiriTadi mizezi, savaraudod, mocirkulire sisxlidan 

eriTrocitebis gaZlierebuli klirensia [147, 148]. 

citozoluri Ca2+-is Warbi aqtivoba (rac SeiZleba PGE2-
iT gaaqtivebuli, Ca2+-isTvis ganvladi kaTionuri arxebis 

gavliT ujredSi kalciumis SesvliT iyos ganpirobebuli) 

CarTavs eriTrocitebis suicidur sikvdils (eriptozs), 

romelsac eriTrocitebis SeWmuxvna da ujredis 

membranuli fosfolipidebis dezorganizacia axasiaTebs, 

rasac eriTrocitebis zedapirze fosfatidilserinis 

eqspozicia mohyveba [149]. aseT eriTrocitebs 

sisxlZarRvis kedlebTan adhezia SeuZliaT, an SesaZloa 

maTi STanTqma fosfatidilserinis receptorebiT 

aRWurvili makrofagebis mier. eriptozuli 

eriTrocitebis sisxlZarRvis kedlebTan adheziam 

SeiZleba mikrocirkulaciis darRveva gamoiwvios [150]. 

ceramidebis formireba, ujreduli Ca2+ -is akumulirebis 

msgavsad astimulirebs eriptozs. ceramidebis produqcia 

SesaZlebelia mJava sfingomielinazas mier membranuli 

sfingomielinidan [151]. sfingomileinaza fermentia, 

romelsac Trombocitebis aqtivaciis faqtori 

astimulirebs. SesaZloa, is asrulebdes im mniSvnelovani 

paTofiziologiuri meqanizmis rols, romelsac sefsisis 

dros anemiasa da mikrocirkulaciis darRvevasTan 

mivyavarT [152]. 
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 reologiuri Tvisebebis mxriv mikrocirkulacias 

heterogenuroba axasiaTebs sxvadasxva organosa da 

qsovilSi. sisxlis dinebis heterogenuroba uzrunvelyofs 

Jangbadis adekvatur miwodebas qsovilebis metabolur 

moTxovnaTa Sesabamisad. meore mxriv, es calkeul 

mikrocirkulaciur erTeulebs ufro mgrZnobiares xdis 
sefsisis dros hipoqsiiT miyenebuli dazianebebis mimarT. 

amas garda, TiTqmis yvela sisxlZarRvis zedapirebis 

kapilaruli pO2 da hemoglobiniT gajereba arteriul 

sidideebTan SedarebiT mniSvnelovnad Semcirebulia. 

mikrovaskuluri hematokriti sistemur hematokritze ufro 

dabalia. am Semcirebis mizezi fereusis efeqtia, romelic 

sisxlZarRvis centris axlos eriTrocitebis aqsialur 

migracias ganapirobebs da Sedegad eriTrocitebisa da 

plazmuri siCqareebis diferenciacias iwvevs [153, 154]. 

yvela zemoaRniSnuli Taviseburebis gamo 

mikrocirkulaciis iolad dazianebadi segmentebi 

hipoqsiuri dazianebisken ufro midrekili xdeba. SesaZlo 

paTofiziologiuri meqanizmi, romelic sefsisisaTvis 

damaxasiaTebel niSans _ qsovilebis mier Jangbadis 

eqstraqciis darRvevas udevs safuZvlad, organoTa 

sisxlZarRvovan qselSi iolad dazianebadi 

mikrocirkulatoruli erTeulebis gaTiSvaa, rac 

arteriulidan venur sistemaSi Jangbadis 

transportirebisas Suntis warmoqmnas uwyobs xels da 

amiT mikrocirkulacia hipoqsemiuri rCeba. 

mikrovaskuluri cvlilebebი uSualod azianebs qsovilTa 

oqsigenacias, razec laqtatisa da NADH doneebi 

miuTiTebs [155, 156]. 

 sefsisis dros mikrovaskuluri disfunqciis 

paTogenezSi aseve SesaZloa gadamwyvet rols asrulebdes 
koagulaciis gaaqtiureba, rac ganapirobebs 

mikrovaskulaturaSi Trombinis deponirebasa da 

perfuzirebuli kapilarebis raodenobis Semcirebas. TNF 
and IL-1 zemoqmedebs endoTelur ujredebze da Trgunavs 

Trombomodulinis, antiTrombin-III, qsovilovani 

plazminogenis aqtivatoris (PA) da heparin sulfatis 
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produqcias, rac iwvevs plazminis formirebasa da 

fibrinolizis blokirebas. maSin, rodesac sefsisis dros 

vaskuluri endoTeliumi ziandeba, endoTeluri 

Trombomodulinis done mniSvnelovnad mcirdeba, aseve 

qveiTdeba organizmis unari, C- cila antiTrombuli, 

profibrinolizuri da anTebis sawinaaRmdego Tvisebebis 
mqone aqtivirebul C cilad (APC) gardaqmnas. APC-s 
ZiriTadi efeqti Va da VIII faqtorebis inaqtivaciis gziT 
Trombinis produqciis Semcirebaa. rigma kvlevebma aCvena, 

rom C cilis done mZime infeqciis mqone pacientebSi 

mniSvnelovnad daqveiTebulia [157]. aseve gamovlinda, rom 

C cilis Rrma ukmarisoba septikur pacientebSi adreul 

sikvdilianobasTanaa asocirebuli, rasac metwilad 

refraqteruli Soki da poliorganuli ukmarisoba iwvevs 
[158]. imis dadastureba, rom mZime sefsisis mqone 

avadmyofebSi APC-s egzogenuri administrireba 

gamosavals aumjobesebs, ver moxerxda [159]. 

 aqtivirebuli endoTeluri ujredebi koagulaciis 

meqanizmze alternatiuli gziTac moqmedeben. isini 

gamoimuSaveben vilenbrantis faqtors, romelsac 

gadamwyveti gavlena aqvs Trombocitebis adheziasa da 

aqtivaciaze da agreTve axdenen ujredul membranaze E da 
P seleqtinebis msgavsi aglutinaciuri cilebis Warb 

eqspresias, rac Trombocitebisa da monocitebis 

endoTeliumTan adhezias astimulirebs [160]. 

 zemoaRweril darRvevaTa Sedegia mikroTrombebis 

formireba, romelTac kapilarebis mikrocirkulaciisa da 

sasicocxlod mniSvnelovani organoebis perfuziis 

Secvla SeuZliaT. es cvlilebebi, romlebsac 

klinicistebi diseminirebul intravaskulur koagulacias 

(DIC) uwodeben, Cveulebriv asocirebulia poliorganul 
disfunqciasTan da mniSvnelovani prognozuli faqtoria 

[161, 162]. aq unda vaxsenoT NO-s antiTrombuli rolic. 

sisxlZarRvis sanaTurSi gamoTavisuflebuli NO 

Trombocitebis agregaciisa da adheziis mZlavri 

inhibitoria. NO aseve Trgunavs sisxlZarRvis kedelTan 

leikocitebis adhezias, xels uSlis leikocitis 
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adheziuri molekulis CD11/CD18 unars, adheziuri kavSiri 
warmoqmnas endoTeluri ujredis zedapirTan, an Trgunavs 

leikocitebze CD11/CD18 eqspresias. NO amcirebs 

qsovilovani faqtoris (TF) produqcias da mis Warb 

eqspresias endoTeliumze [163, 164]. 

 sefsisis dros eleqtruli komunikacia endoTelur 

ujredebs Soris SeiZleba Seicvalos. normalur 

pirobebSi, qsovilebis adekvaturi, metabolizmis 

Sesabamisi perfuzia xorcieldeba ukukavSiris gziT 
perivaskuluri nervebis meSveobiT da endoTelur 

ujredebs Soris informaciis transmisiiT, rac 

kapilarul qselsa da arteriolebs Soris eleqtrul 

komunikacias uzrunvelyofs _ e. w. konduqtirebuli 

vazomotoruli reaqcia [165]. arteriolebSi membranaTa 

eleqtruli cvlilebebi SekavSirebulia pasuxebTan 

kapilarul segmentebSi. kapilarebSi eleqtruli signalis 

gatarebis gza, rogorc Cans endoTeliumze gadis, xolo 

arteriolebis qselSi _ endoTeliumis an gluvkunTovani 

ujredebis Sreebze. es SekavSireba SesaZleblobas uqmnis 

endoTeliums an gluv kunTSi aRmocenebul eleqtrul 

impulsebs, Zlieri vazomotoruli reaqcia gamoiwvios 

sisxlZarRvis mTeli, SedarebiT grZeli segmentis 

gaswvriv da koordinirebuli vazodilatacia an 

vazokonstriqcia uzrunvelyos [166]. varaudoben, rom 

sisxlZarRvovani ujredebis komunikacia erTerT 

gadamwyvet rols TamaSobs mikrovaskuluri sisxlis 

nakadis kontrolis koordinirebaSi [167]. 

 es monacemebi gvkarnaxobs, rom mikrovaskuluri 

disfunqciis ganviTarebaSi mravali meqanizmia CarTuli. 

zemoaRniSnuli mikrocirkulaciuri cvlilebebi iwvevs 

mikrovaskuluri qselis samive funqciuri elementis: 

arteriolebis, kapilarebisa da venulebis dazianebas. 

arteriolebi vazokonstriqtorebis mimarT 

hiporeaqtiulia da kateqolaminebis momatebuli 

koncentraciis miuxedavad dilatacias ganicdis, 

perfuzirebuli kapilarebis raodenoba mcirdeba, xolo 

venulebSi adgili aqvs obstruqcias sekvestrirebuli 

neitrofilebiT [168, 169]. 
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 sefsisis dros mikrocirkulaciis dazianeba sam 

stadiad xdeba: 

1. kompensirebuli anu adreuli Seqcevadi stadia; 

2. progresirebadi anu gardamavali stadia; 

3. refraqtoruli anu Seuqcevadi stadia. 

 pirvel stadias intravaskuluri sisxlis 

moculobis Semcirebis sapasuxod prekapilaruli 

arteriolebisa da postkapilaruli venulebis 

vazokonstriqcia axasiaTebs. es reaqcia dakavSirebulia 

simpaTikuri nervuli sistemis gaaqtivebasTan da 

sistemuri sisxlis wnevis SenarCunebas emsaxureba. 

intravaskulurad siTxis Semodinebasa da gadinebas 

ganapirobebs mikrovaskulur da intersticiul sivrceebs 

Soris hidrostatikuri da onkozuri wnevis gradientebi. 

prekapilaruli vazokonstriქcia mikrovaskulur 

hidrostatikur sisxlis wnevas amcirebs da 

intersticialuri sivrcidan mikrovaskulur sivrceSi 

cilebisgan Tavisufali siTxis Semodinebas uwyobs xels. 

es movlena cnobilia, rogorc `transkapilarulი Sevseba~ 
[170]. siTxe eqstravaskuluri sivrcidan intravaskulurSi 

wainacvlebs. septikuri Sokis Seuqcevad fazaSi gadasvlis 

niSani endogenuri konstriqtorebis mimarT 

vazomotoruli reaqtiulobis dakargvaa. simpatikuri 

nervuli sistemis persistuli aqtivaciisa da 

mocirkulire vazokonstriqtorebis maRali 

koncentraciebis miuxedavad adgili aqvs prekapilaruli 

sfinqterebis paTologiur vazodilatacias [171]. 

 plazmuri albuminis koncentraciis daqveiTeba, 

rogorc Cans, sefsisis dros pacientis mdgomareobis 

gauaresebas asaxavs. hipoalbuminemia ganpirobebulia 

eqstravaskulur sivrceSi albuminis redistribuciiT da 

transkapilaruli Sevsebisa da siTxis gadasxmiT 

gamowveuli ganzavebiT, aseve RviZlis mier albuminis 

produqciis SemcirebiT (am ukanasknelis mizezi RviZlis 

mier upiratesad mwvave fazis cilebis _ globulinebis, 

fibrinogenisa da haptoglobinis sinTezze gadarTvaa) [172, 

173]. miuxedavad amisa, Sratis albuminis donis Semcirebas 
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intravaskuluri koloid-osmosuri wnevis cvlileba da 

SeSupebis ganviTareba yovelTvis ar mohyveba, radgan 

Semcirebuli albumini mwvave fazis cilebiT 

kompensirdeba [174]. 

 aSkaraa, rom sefsisiT inducirebuli 

mikrovaskuluri cvlilebebi, ujredul metabolur 

cvlilebebTan da kerZod mitoqondriul disfunqciasTan 

erTad mniSvnelovan rols TamaSobs mZime sefsisis dros 

poliorganuli ukmarisobisa da letaluri gamosavlis 

ganviTarebaSi. miuxedavad amisa, unda aRiniSnos, rom 

metabolur cvlilebaTa kavSiri sistemur cvladebTan 

(maCveneblebTan) da gamosavalTan jer kidev ar aris 

zustad gansazRvruli. zogierTi klinikuri kvlevis 

Sedegebi gviCvenebs, rom mikrocirkulatoruli 

cvlilebebi mZime sefsisis dros gamosavlis ufro Zlieri 

prognozuli faqtoria, vidre sistemuri hemodinamikuri 

maCveneblebi [175]. pacientis gadarCenis Sansi 

mniSvnelovnad klebulobs perfuzirebuli 

mikrosisxlZarRvebis wilis mkveTr SemcirebasTan erTad 

[176]. sefsisis adreul periodze fokusirebuli 

multivariabeluri analizis Tanaxmad perfuzirebuli 

mikrosisxlZarRvebis wili da laqtatis done pacientis 

gadarCenis Sansis damoukidebeli prognozuli 

faqtorebia. letaluri gamosavalis mqone pacientebis 

SemTxvevaSi adreuli mikrocirkulatoruli indeqsebis 

ufro gamoxatuli dazianeba (sisxlis nakadis 

Semcirebuli siCqare da heterogenuri perfuzia) 

aRiniSneboda [177]. igive adreuli indeqsebis, sisxlis 

nakadis siCqarisa da heterogenulobis darRveva ufro 

mkveTrad iyo gamoxatuli sistemuri kardiovaskuluri 

disfunqciis simZimis zrdasTan erTad (daqveiTebuli 

arteriuli wneva an vazopresorebis gazrdili saWiroeba) 

[178] . sxva kvlevebSi perfuzirebuli kapilarebis wili, 

aseve heterogenuri indeqsi, magram ara sisxlis nakadis 

siCqare perfuzirebul kapilarebSi, asocirebuli iyo 

daavadebis gamosavalTan. ufro metic, 

mikrocirkulatoruli cvlilebebi swrafad 

umjobesdeboda im pacientebSi, vinc cocxali gadarCa da 
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darRveuli rCeboda letaluri gamosavlis mqone 

pacientebSi [179, 180]. 

 Catarebul klinikur kvlevaSi (orTogonaluri 

polarizaciis speqtruli vizualizaciis teqnikis 

gamoyenebiT) mikrocirkulaciis moSla erTaderTi 

diskriminaciuli faqtori iyo septikuri Sokis mqone im 

pacientebs Soris, vinc gadarCa an vinc daiRupa 

multiorganuli ukmarisobiT; hemodinamikuri maCveneblebi 

orive jgufSi erTnairi iyo. organoTa ukmarisoba 

gamowveuli iyo mikrocirkulaciis darRvevisa da 

mitoqondriuli disfunqciis erTobliobiT, rac 

dizoqsias ganapirobebda. cnobilia, rom sefsisis dros 

Warbad warmoqnili NO mitoqondriul sunTqvas Trgunavs, 

rac NO-s zemoqmedebis droisa da daTrgunuli 

mitoqondriuli kompleqsis mixedviT SeqceviT an 

Seuqcevad xasiaTs Rebulobs [181]. 
 vazoplegia _ persistuli da Seuqcevadi hipotenzia, 

septikuri SokisTvis damaxasiaTebeli kardiovaskuluri 

cvlilebebis paTogenezSi sakvanZo aspeqtad da pacientTa 

letalobis sakvanZo faqtorad miiCneva. es 

vazodilatatoruli Sokis formaa, romelsac gulis 

gazrdili wuTmoculobisa da siTxis moculobis 

adekvaturi aRdgenis miuxedavad, daqveiTebuli sistemuri 

arteriuli wneva axasiaTebs; am dros aRiniSneba 

sistemuri vaskuluri rezistentobis mkveTri daqveiTeba, 

rac vazokonstriqtorebis mimarT vaskuluri 

hiporeaqtiulobis Sedegia. am ukanasknelis dros 

SeuZlebeli xdeba sisxlis arteriuli wnevis gazrda 

vazopresorebis maRali infuziis miuxedavad [182, 183]. 

vaskulur hiporeaqtiulobas klinikurad is adasturebs, 

rom septikuri Sokis mqone pacientebSi siTxis moculobis 

aRdgenis Semdeg, endogenuri da egzogenuri 

kateqolaminebis momatebuli koncentraciebisa da renin-

angiotenzinis sistemis maqsimaluri aqtivaciis miuxedavad 
hipotenzia persistirebs [184]. vaskulur 

hiporeaqtiulobasTan asocirebuli persistuli da 

Seuqcevadi hipotenzia mZime sefsisis dros 

sikvdilianobis mniSvnelovani damoukidebeli 
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prognozuli faqtoria. sisxlZarRvTa tonusze 

kontrolis dakargva kompleqsuri, multifaqtoruli 

meqanizmiT xdeba da vazokonstriqtorebsa da 

vazodilatatorebs Soris mkveTrad darRveul balanss 

gulisxmobs [185]. 

 vaskuluri rezistentobis sakvanZo modulatori 

azotis oqsidia (NO). fiqroben, rom NO kritikul rols 

TamaSobs sefsisis paTogenezSi. septikuri Sokis dros 

NO-sa da peroqsinitritis (ONOO-) Warbi raodenoba sxva 
faqtorebTan erTad hipotenziis gviani fazis, 

vazoplegiis, ujreduli sunTqvis daTrgunvis, apoptozis, 

laqtatacidozis da multiorganuli dazianebis 

mediatorebia. NO producirdeba l-argininisgan azotis 

oqsidis sinTazas (NOS) mier [186, 187]. 
 NO-s produqcia SeiZleba mokle periodis manZilze 

mkveTrad gaizardos, rაc anTebiT procesis nawilia. 

azotis oqsidis sinTazas inducibeluri forma (iNOS) 
saWiroebisamebr eqspresirdeba da mis aqtivacias ramdenime 

saaTi sWirdeba; drois xangrZlivoba organosa da 

saxeobazea damokidebuli [188]. 

 iNOS-s aqtivaciis Sedegad NO-s Warbi produqcia 

aRmoCenil iqna, rogorc sefsisis cxovelur modelebSi, 

ise septikur pacientebSi. iNOS is mier NO-s momatebuli 

sinTezi gavlenas axdens rogorc sefsisis dros 

hipotenziasTan asocirebuli vaskuluri relaqsaciis, ise 

vazopresori kateqolaminebis mimarT dabali 

reaqtiulobis ganviTarebaze [189]. 

 vaskuluri NO gluvkunTovan ujredebSi xsnadi 

guanilil ciklazas stimulirebiTa da cikluri guanozin 

monofosfatis (cGMP) gazrdiT yvela tipis 

sisxlZarRvebis dilatacias iwvevs [190]. NO-s 
vazodilatatoruli efeqti farTod aris Seswavlili. 

magaliTad, endotoqsemiuri virTagvebis izolirebul 

sisxlZarRvebSi norepinefrinis mimarT vaskuluri 

reaqtiuloba mkveTrad iyo Secvlili. Tumca NOS 
inhibitorebi, rogoricaa NG-monomeTil-L-arginini 
(LNMMA) an meTilenis lurji, norepinefrinis mimarT 
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vaskulur reaqtiulobas mTlianad aRadgens, 

endoTeliumis arseboba-ararsebobisgan damoukideblad 

[191]. 

 iNOS-s daTrgunvasa da NO skavengirebaze 

orientirebulma kvlevebma sefsisis cxovelur modelebSi 

daavadebis gamosavlis gaumjobeseba aCvena. miuxedavad 

amisa, iNOS-deficitur virTagvebze Catarebulma sxva 

kvlevebma da NOS-s inhibitorebis gamoyenebiT 

Catarebulma klinikurma kvlevebma samkurnalo jgufebSi 

gaumjobeseba ver gviCvena da zogierT SemTxvevaSi 

gazrdili sikvdilianobac ki gamoavlina da kvlevam 

sefsisis dros iNOS-is seleqciuri inhibirebis dadebiTi 

efeqti aCvena [192]. aRniSuli inhibireba septikur 

virTagvebSi endoTelium-damokidebul vazodilataciasTan 

asocirebul mniSvnelovani vaskuluri funqciis 

SenarCunebas ganapirobebda da xels uSlida hipotenziis 

ganviTarebas da amcirebda metaboluri darRvevebis 

simZimes. cxovelebze in vivo kvlevebma aCvena, rom iNOS-is 
seleqciuri inhibireba sefsisiT inducirebul Tirkmlis 

mwvave dazianebas amsubuqebs [193]. 

 iNOS-is konstituciuri formebis funqciuri 

statusi sefsisiT inducirebul vaskulur cvlilebebSi 

bolomde garkveuli ar aris. eqsperimentulma kvlevebma 

gamoavlina konstituciuri NOS-is aqtivobis Semcireba, 

rac endotoqsemiasa da eqsperimentuli sefsisis dros 

endoTeliumdamokidebuli relaqsaciis darRvevas mohyveba, 

SesaZloa, konstituciuri NOS-is mRNA-s naxevar-

sicocxlis citokinebiT an hipoqsiiT inducirebuli 

Semoklebis Sedegad an kalciumis mobilizaciis 

cvlilebis Sedegad. sxva kvlevebma aCvena endoTeluri –

NO-s Warbi produqcia dauyovnebliv endotoqsinis 

administrirebis Semdeg. aRsaniSnavia, rom kvlevis 

Sedegebis Tanaxmad, cekaluri ligaciis da perforaciis 

fonze ganviTarebuli sefsisis dros NO-s Warbi 

produqcia ara iNOS-is, aramed eNOS-is gaaqtivebis Sedegi 
iyo [194]. 
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 iNOS done sefsisis gvian stadiebze qveiTdeba, 

Sesabamisad, Seiswavles NO-s wyaroebis savaraudo roli, 

kerZod, nNOS-s roli da aRmoaCines, rom sefisis dros 

vaskulur qsovilSi adgili aqvs rogorc nNOS-s, ise 

xsnadi guanilat ciklazas Warb eqspresias; es cila 

fizikurad urTierTqmedebs da nNOS-s dablokva cikluri 

guanozin monofosfatis produqcias Trgunavs. nNOS-s 
izoenzimis seleqciuri daTrgunva aRadgens 

vazokonstriqtorebis mimarT reaqtiulobas [195]. nNOS-s 
delecia xels uSlis septikuri virTagvebis ConCxis 

kunTSi vazodilataciis ganviTarebas. cxvris sefsisis 

modelSi nNOS-is daTrgunva mniSvnelovnad aqveiTebs mZime 

hipotenzias, romelic rezistentulia siTxis moculobis 

agresiuli aRdgenis mimarT da aumjobesebs dazianebul 

miokardiul kumSvadobas. amitom, nNOS-is (da SesaZloa 

xsnadi guanilat ciklazas) inhibireba SeiZleba Rirebul 

alternativas warmoadgendes sefsisis gvian stadiebze 

vazopresoruli agentebis efeqtianobis aRsadgenad da 

vaskuluri disfunqciis Sesamsubuqeblad [196]. Tumca, 

sefsisis cxovelur modelze Catarebul meore kvlevaSi 

nNOS-is ukmarisobam da daTrgunvam letaloba gazarda, 

rac imaze miuTiTebs, rom nNOS SeiZleba mniSvnelovani 

iyos infeqciisa da sefsisis dros pacientis gadarCenis, 

baqteriebis eliminaciisa da citokinuri pasuxis 

regulaciisTvis [197]. 

 vazopresinis ukmarisoba septikuri Sokis dros 

ganviTarebuli kardiovaskuluri disfunqciis 

mniSvnelovani faqtoria. vazopresini endogenuri hormonia, 

romelic arsebiT rols TamaSobs rogorc osmosur, ise 

kardiovaskuluri homeostazSi. vazopresini 

vazokonstriqcias iwvevs da sisxlis wnevas zrdis [198]. 

arginin vazopresini aseve aqveiTebs azotis oqsidiT 

ganpirobebul vazodilatacias. mocirkulire vazopresinis 

done septikuri Sokis sawyis fazaSi TiTqmis yovelTvis 

gazrdilia da Semdgom mniSvnelovnad mcirdeba Sors 

wasuli septikuri Sokis mqone pacientebSi, rac 
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vazopresinis baroreceptorebis monawileobiT 

vazopresinis sekreciis darRvevaze miuTiTebs [199]. 

 vazopresinis SedarebiTi ukmarisoba septikuri 

Sokis gvian stadiaSi pacientTa daaxloebiT erT mesameds 

aReniSneba da septikuri Sokis mqone pacientebi 

egzogenuri vazopresinis sisxlZarRvis Semaviwroebeli 

zemoqmedebis mimarT maRali mgrZnobelobiT gamoirCevian 

[200]. mkvlevarTa erTi jgufi arginin vazopresins 

septikuri Sokis hemodinamikuri cvlilebebis 

koreqciisTvis mniSvnelovan damatebiT Terapiul 

saSualebad gvTavazobs. miuxedavad amisa, farTo 

masStabis, ormagad brma, randomizirebul klinikur 

kvlevaSi kateqolaminur vazopresorebTan erTad mcire 

doziT vazopresinis gamoyenebas septikuri Sokis mqone 

pacientebSi sikvdilianobis mniSvnelovani kleba ar 

mohyolia [201]. 

 endoTelin-1 Zalian Zlieri vazokonstriqtoruli 

efeqtis mqone peptidia. is ZiriTadad endoTeluri 

ujredebis mier producirdeba magram aRmoCnda, rom mas 

sxva ujredebic gamoimuSavebs, mag. vaskuluri 

gluvkunTovani ujredebi, lorwovani garsis epiTeluri 

ujredebi, makrofagebi, poxieri ujredebi, miokardiuli 

ujredebi, traqeis epiTeluri ujredebi, Tirkmlis 

medularuli ujredebi, zogierTi nervuli ujredebi da 

kuferis ujredebi [202]. septikuri Sokis dros 

mocirkulire endoTelinis raodenoba mniSvnelovnad 

gazrdilia da, rogorc Cans, sefsisiT avadobasTan 

korelirebs. mocirkulire endoTelinis didi raodenoba 

sxvadasxva organos _ gulis, filtvebis, RviZlis, 

nawlavebis, Tirkmlebis _ paTofiziologiur darRvevebs 

ukavSirdeba [203]. 

oqsidaciuri stresi mZime sefsisis dros erT-erTi 

is faqtoria, romelic endoTelur disfunqcias da 

vazokonstriqtorebis mimarT vaskulur hiporeaqtiulobas 

iwvevs [204]. Jangbadis reaqtiuli formebi (ROS) 
sinTezirdeba sxvadasxva tipis ujredis mier, maT Sorisaa 

VSMCs, endoTeluri ujredebi da mononuklearuli 

ujredebi. ROS-is ZiriTadi wyaroa mitoqondriebi, NADPH 
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oqsidaza, citoqrom P450, ciklooqsigenaza da qsantin 

oqsidaza iseve, rogorc Sesabamisi kofaqtorebis l-
argininis an tetrahidrobiopterinis ukmarisobis 

pirobebSi NOS–is daSla [205]. NO advilad urTierTqmedebs 

superoqsidTan peroqsinitritis (ONOO−) warmoqmniT. NO-sa 

da superoqsidis Warbi produqcia didi raodenobiT 

peroqsinitritis formirebas iwvevs, rac dnm-sa da 

ujreduli membranebis dazianebiT mTavrdeba. 

 peroqsinitritis warmoqmna demonstrirebul iqna 

LPS-is, rogorc Sokis gamomwvevis gamoyenebiT, rasac 

drois igive periodi dasWirda, rac gluv kunTebsa da 

aortaSi iNOS-is eqspresias [206]. peroqsinitritis mier α-
adrenoreceptorebis inaqtivacia kateqolaminebis mimarT 

kardiovaskuluri hiporeaqtiulobisa da sistemuri 

hipotenziis SesaZlo meqanizmia sefsisis dros. naCvenebi 

iqna, rom peroqsinitritis skavengireba (misgan gawmenda) 

aortisa da mikrovaskulaturis kumSviT pasuxs 

aumjobesebs da sefsisis dros vaskuluri disfunqciis 

ganviTarebisgan icavs. endotoqsiuri Sokis modelSi 

naCvenebi iqna, rom peroqsinitritis sinTezis inhibitorebi 

da nikotinamid adenin dinukleotid fosfatis (NADPH) 

genetikuri daTrgunva aortaSi peroqsinitritis 

raodenobas amcirebs da vaskuluri hiporeaqtiulobis 

Seqcevas iwvevs [207]. kvlevebma aCvena, rom vaskulur 

reaqtiulobaze peroqsinitritis damazianebeli 

zemoqmedebis saboloo momenti ukavSirdeba cila 

poliADP-riboza polimerazas (PARP), romelic bevr 

ujredul procesSi monawileobs, rogoricaa dnm-s 

aRdgena da apoptozi. am damaimedebeli eqsperimentuli 

Sedegebis miuxedavad, peroqsinitritis inhibirebis 

efeqtis Semfasebeli klinikuri kvleva dRemde ar 

arsebobs [208]. 

 sxva meqanizmi, romelic vaskuluri 

hiporeaqtiulobis ganviTarebaSia CarTuli, SeiZleba 

oqsidaciis Sedegad kateqolaminebis inaqtivacia iyos. 

erT-erTi kvlevis mixedviT miRebuli Sedeegebi miuTiTebs, 

rom septikur pacientebSi egzogenuri norepinefrinis (NE) 
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mimarT hiporeaqtiuloba im faqtiT SeiZleba aixsnas, rom 

aRniSnuli vazokonstriqtori advilad deaqtivirdeba 

superoqsid anionis in vivo produqciis dros [209]. 
 gulsisxlZarRvTa sistemis funqciuri darRvevebis 

meqanizmebis codna da maTi koreqcia warmaodgens 

politravmiT inducirebuli sefsisisa da septikuri Sokis 

marTvis erT-erT sakvanZo elements. esoden mZime tipis 

kombinirebuli paTologiuri dazianebis warmatebuli 

mkurnalobisTvis, mniSvnelovania yoveli elementis swori 

da drouli menejmenti. 

 infeqciebis Sesaxeb arsebuli informacia, aseve 

warmoadgens mniSvnelovan elements. maTi Taviseburebebis 

codna warmoadgens warmatebuli mkurnalobis sawindars. 

Tavis mxriv, infeqciuri garTuleba warmoadgens travmuli 

dazianebis mqone pacientis sikvdilis erT-erT ZiriTad 

mizezs [210]. es ganpirobebulia maspinZeli organizmis da 

misi dazianebis TaviseburebiT. politravmuli dazianebis 

diagnoziT hospitalizebuli pacientebi midrekili arian 

hospitaluri infeqciebis ganviTarebisadmi, vinaidan maT 

aReniSnebaT Wrilobebi da mravlobiTi intervenciuli 

mowyobilobebi. aseT pacientebSi sisxlis masiuri kargva 

did rols TamaSobs paTologiis manifestirebis 

TaviseburebaSi [211]. 

 transportis gadaadgilebis siCqaris zrdam, 

urbanizaciis matebam da socialuri garemos cvlilebebma 

ganapiroba travmul dazianebaTa maRali incidentobis 

maCvenebeli. gansakuTrebiT imata maRali energiis mqone 

travmaTa sixSirem [6]. am tipis dazianebebiT ZiriTadad 

zaraldeba mosaxleobis maRali Sromisunarianobis mqone 

jgufi: 15-44 wlis asaki. magaliTad indoeTSi travmul 

dazianabaTa sixSire Zalian maRalia da Seadgens 

msoflio monacemebis 6%-s, rac ganpirobebulia 

avtosagzao SemTxvevebiT, kriminaluri da Zaladobrivi 

dazianebebiT [5]. 

 

infeqciebi travmuli dazianebis mqone pacientebSi: 

politravmuli dazianebis mqone pacientTa sikvdilis 

gamomwvev mizezTa Soris infeqciur garTulebas meore 
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adgili ukavia da mcired CamorCeba kranialur 

dazianebebiT ganpirobebul letalobas [212]. aseTi 

statistika ganapiroba mkurnalobis meTTodebisa da 

samedicino aparaturis evoluciam. miuxedavad amisa, 

travmuli dazianebis mqone pacientis letalobis 

maCvenebeli infeqciuri garTulebis SemTxvevaSi 5-jer 

matulobs [213]. 

 maspinZeli organizmis faqtorebi, romlebic 

ganapirobeben travmuli dazianebis mqone pacientTa 

infeqciebisadmi midrekilebas: geriatriuli da 

pediatriuli asaki, imunodeficituri mdgomareobebi, 

diabeti, kvebis darRveva da Tanmxlebi daavadebebis 

arseboba [214, 215]. travmasTan asocirebuli faqtorebia: 

dazianebis meqanizmi, dazianebis simZime, dazianebul 

organoTa raodenoba, dazianebuli midamos dabinZurebis 

xarisxi, organizmSi ucxo sxeulebis arseboba (mag: tyviis 

nawilakebi), Sokuri mdgomareobis arseboba da sisxlis 

transfuzia [216]. iseTi faqtorebi rogoricaa xerxemlis, 

gulmkerdis da kidurebis dazianeba, mravlobiTi 

dazianeba da hipotenziuri mdgomareoba, kidev ufro metad 

SesaZlebels xdis infeqciuri garTulebis ganviTarebas 

[217, 218]. 

 travmuli dazianeba organizms acilebs bunebriv 

barierebs, rac gulisxmobs kanis da sxva rbili 

qsovilebis mTlianobis darRvevas. blagvi dazianebebi, 

romelnic iwveven qsovilTa adgilobriv nekrozs da 

hematomis formirebas, warmoqmnian baqteriuli infeqciis 

ganviTarebisaTvis xelsayreli niadags. mravlobiTi 

invaziuri mowyobilobebis montaJi, rac eseoden 

mniSvnelovania politravmuli dazianebis mqone pacientis 

samarTavad, Tavis mxriv, ganapirobebs kontaminacias [211]. 

gadaudebel departamentSi, sicocxlis gadasarCenad 

aucilebeli RonisZiebebi tardeba swrafad, xSirad 

aseptikis da antiseptikis wesebis ugulebelyofiT. 

 aseve aRsaniSnavia, rom is baqteriebi, romelnic 

jansaR pacientebSi ar avlenen paTognomurobas, Sokuri 

mdgomareobis arsebobisas organizmis daqveiTebuli 
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reaqtiulobis fonze xSirad iwveven infeqciuri procesis 

ganviTarebas [219]. 

 travmuli dazianebis mqone pacientebis infeqciuri 

garTulebis paTogenezi: politravmuli dazianeba xSirad 

iwvevs organizmis reaqtiulobis cvlilebebs. travmuli 

dazianebis dros, baqteriebis ganadgurebis, fagocitozis, 

ofsonizaciisa da citokinebis warmoqmnis procesebi 

mniSvnelovnad icvleba. organizmis hiperreaqtiuloba, 

ganapirobebs sistemuri anTebiTi reaqciis warmoqmnas da 

asocirebuli garTulebebis ganviTarebas, rasac xSirad 

organizmi letalur gamosavlamde mihyavs. garda amisa, 

travmuli dazianebis Tanmxlebi hipoperfuzia, 

ganapirobebs: qsovilebSi Jangbadis miwodebis Seferxebas, 

baqteriis gasanadgureblad saWiro faqtorebis da 

antisxeulebis mimoqcevis darRvevas [220]. 

 

politravmuli dazianebis mqone pacientebSi infeqciis 

gamomwvevi ZiriTadi paTogenebi: 

politravmuli dazianebis polimorfulobidan 

gamomdinare, infeqciuri garTulebebis mimdinareoba 

sxvadasxvagvaria. infeqciis wyaro SesaZloa gaxdes 

rogorc travmuli dazianebis miRebisas arsebuli garemo, 

aseve nozokomuri infeqcia. aseve SesaZlebelia 

infeqciuri garTuleba gamoiwvios pacientis endogenurma 

floram (magaliTad: nawlavebis da sxva Rru organoebis 

erTdroulma dazianebam). statistikis mixedviT, ZiriTad 

gamomwvevs nozokomuri infeqciebi warmoadgenen [221, 222]. 

 

nozokomuri infeqciebi: 

politravmuli dazianebis arsebobisas, yvela asakobriv 

jgufSi dominirebs pnevmoniuri garTuleba, rasac gul-

sisxlZarRvTa sistemis da Sard-sasqeso sistemis 

infeqciebi mosdevs [223, 224]. pnevmoniis ganviTarebis 

maRali riskis jgufis mqone pacientebSi aRiniSneba: 

dazianebis simZimis qula > 20, Tavis qalis travma, 

gadaudebeli saWiroebiT Catarebuli intubacia, dabali 

sistoluri sisxlis wneva da blagvi dazianeba. gul-

sisxlZarRvTa da Sard-sasqeso sistemebis infeqciebis 
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umetesoba gamowveulia invaziuri mowyobilobebis 

montaJiT (mag.: kaTeteri). aseve gasaTvaliswinebelia 

centraluri nervuli sistemis infeqciebi: meningiti, 

ventrikuliti, tvinis abscesi _ ganpirobebuli daxuruli 

dazianebiT, kraniotomiis proceduriT da 

monitoringisTvis saWiro mowyobilobebis montaJiT. 

 sinusiti xSirad gvxvdeba hospitalizaciis meore 

kviraSi da ganpirobebulia: cxviris Rrus tamponebiT, 

intranazaluri kvebiT, Tavis travmuli dazianebiT da 

iwvevs cxelebas, rac metad xSiria intensiuri Terapiis 

ganyofilebis pacientebSi. aseve maRalia posttravmuli 

empiemis incidentobis sixSire. 

 maRal riskfaqtorebs miekuTvneba: Tavis/gulmkerdis 

Zlieri dazianeba, saintubacio milis arseboba, 

diafragmis kedlis dazianeba, rezudualuri 

pnevmoToraqsi, hemoToraqsi, filtvis daJeJiloba da 

pnevmonia [215]. osteomieliti SeiZleba ganviTardes 

rogorc travmuli dazianebis dros momxdari 

kontaminaciiT, aseve SesaZloa iyos implantasocirebuli 

[225, 226]. 

 mkurnalobis warmatebiT gansaxorcieleblad 

mniSvnelovania gamomwvevi mizezis dadgena. 

antibaqteriuli saSualebebis gamoyenebidan, ramdenime 

saaTis manZilze SesaZloa mikrobul kulturaTa 

sterilizacia daiwyos. paTogenis identificireba 

damokidebulia antimikrobuli preparatebis inicirebamde 

kulturis mopovebaze. paTogenis identifikacia 

antibaqteriuli saSualebebis Semcirebas xdis 

SesaZlebels da amcirebs wamlismier gverdiT efeqtebs, 

xarjebs da amcirebs mikroorganizmTa rezistentobis 

ganviTarebas. es yvelaferi pacientisTvis ukeTes 

gamosavals ganapirobebs. minusi is aris, rom kulturebis 

mosapoveblad antimikrobuli saSualebebis gamoyenebis 

dawyebis drois gadawevis gamo, izrdeba letalobis riski 

septikuri garTulebis mqone pacientebSi. mikrobuli 

kulturebi unda mopovebul iqnas sxeulis siTxeebidan 

(Wrilobebi, cerebrospinaluri siTxe, sisxlis da a.S.). 

gadawyvetileba Tu kerZod saidan sjobs kulturebis 
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mopoveba, miRebuli unda iqnas mkurnali gundis mier. Tu 

sefsisis wyaro aSkaraa, ar aris aucilebeli yvela 

midamodan iqnas mopovebuli kultura. kulturaTa 

mopovebis mizniT, 45 wuTiT antibaqteriuli mkurnalobis 

gadadeba dasaSveb drodaa miCneuli [227]. 

 politravmul pacientebSi, mdgomareobis 

Taviseburebidan gamomdinare (sisxlis da limfis 

elementebis swrafi kargva), agresiuli siTxis aRmdgeni 

RonisZiebebi mniSnvelovania. es yvelaferi zegavlenas 

axdens antimikrobuli saSualebebis efeqtur moqmedebaze. 

SesaZloa saWiro gaxdes damatebiTi intravaskuluri 

kaTeterebis dayeneba. intraosaluri wvdomis kaTeteric 

SesaZloa gamoyenebul iqnas, rogorc swrafi infuziebis 

dawyebis SesaZlebloba im SemTxvevaSi, Tu i/v 

kaTeterizacia problemuria [228]. garda amisa, zogierTi 

antibaqteriuli saSualebis intramuskularuli 

inieqciebic gamarTlebulia, magaliTad beta-laqtamebis 

SemTxvevaSi (imipenemi, cilastatini, cefepemi, 

ceftriaqsoni, ertapenemi). 

 septikuri Soki gamowveulia gram-uaryofiTi da 

gram-dadebiTi baqteriebiT an maTi kombinaciiT. zogierTi 

specifiuri mdgomareoba pacients ayenebs rezistentuli 

an atipuri paTogenebis winaSe. magaliTad, neitropeniuli 

pacientebi, rezistentuli gram-uaryofiTi baciliT da 

sokos nairsaxeobebiT dasasnebovaneblad gansakuTrebiT 

maRali riskis jgufs warmoadgenen. nozokomuri infeqciis 

mqone pacientebi midrekilni arian vankomicin-

rezistentuli enterokokiT da meTicilin-rezistentuli 

stafilok aureusiT gamowveuli sefsisadmi. 

 sefsisis da septikuri Sokis mqone pacientebSi 

swori empiriuli Terapiis dawyebis Seferxeba, 

gamoixateba avadobis da letalobis mniSvnelovan zrdaSi 

[229]. empiriuli antimikrobuli Terapiis SerCeva 

damokidebulia pacientis istoriaze, klinikur statussa 

da adgilobrivi epidemiologiuri faqtorebis 

kompleqsurobaze. pacientismxrivi ZiriTadi faqtorebi 

moicavs sxvadasxva organoebis qronikul ukmarisobas, 

gamoyenebul medikamentebs, infeqciis warmoSobis adgilis 
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mdebareobas (gulmkerdi, muceli, Zval-saxsrovani sistema), 

Tanmxlebi daavadebiebis arsebobas da imuno-deficituri 

mdgomareobebis arsebobas. damatebiT, mniSvnelovania 

pacientis mdebareoba dazianebis miRebis dros (garemos 

dabinZurebis sxvadasxva tipis gaTvaliswinebiT) da 

paTogenebis prevalentobis gaTvaliswinebiT. wamlebis 

gverdiTi efeqtebic gaTvaliswinebul unda iqnes. 

 politravmiT inducirebuli sefsisis da septikuri 

Sokis optimaluri empiriuli antimikrobuli mkurnaloba, 

warmoadgens dadebiTi gamosavlis ganmapirobebel 

centalur faqtors. aRniSnuli garTulebis mqone 

pacientebSi antimikrobuli reJimis arCevani kompleqsuria. 

unda Sefasdes da gamoyenebuli iqnas mravlobiTi 

faqtori, romelic gansazRvravs Sesabamis antimikrobul 

reJims TiToeul samedicino centrSi da TiToeuli 

pacientis SemTxevavSi: 

• asaki da pacientTa Tanmxlebi daavadebebi, maT Soris, 

qronikuli daavadebebi da organoTa disfunqcia (mag.: 

RviZlis an Tirkmlis qronikuli ukmarisoba), sxvadasxva 

invaziuri mowyobilobebis arseboba; 

• infeqciis pirveladi keris anatomiuri mdebareoba, 

tipuri paTogenis profilis gaTvaliswinebiT; 

• gavrcelebuli paTogenebis rezistentoba; 

• imunodeficituri mdgomareobis arseboba; 
• sazogadoebaSi, saavadmyofos sxvadasxva ganyofilebaSi 

arsebuli paTogenebis gaTvaliswinebiT. 

 mkurnalma eqimma unda Seafasos antibiotikebisadmi 

rezistentuli paTogenebiT gamowveuli infeqciis 

ganviTarebis SesaZleblobis risk-faqtorebi, maT Soris 

anamnezSi arsebuli xangrZlivi hospitalizacia, bolos 

Catarebuli antimikrobuli mkurnaloba da winamdebare 

mkurnalobis Sedegebi. septikuri Sokis warmoSoba 

SeiZleba uSualod ukavSirdebodes uwin Catarebuli 

mkurnalobebiT gamowveul organizmebis gazrdil 

rezistentobas. 

 politravmiT inducirebuli sefsisisa da septikuri 

Sokis diagnozis mqone pacientebis did nawils aqvs 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

64 
 

imunodeficituri mdgomareoba, Sesabamisad, 

antibiotikoTerapiis empiriuli reJimi unda iyos 

sakmarisad farTo imisTvis, rom yvela SesaZlo paTogenis 

dafarva ganxorcieldes. yvelaze xSirad gamoiyeneba 

farTo speqtris karbapenemi an farTo speqtris penicilini 

beta-laqtamazas inhibitorTan kombinaciaSi (mag.: 

tikarcilini/klavulanati an piperacilini/tazobaqtami). 

aseve, SesaZloa gamoyenebul iqnes mesame an ufro maRali 

Taobis cefalosporinebi. konkretuli reJimi unda 

ganisazRvros adgilobrivi mikrobiologiuri floris 

codnisa da infeqciis SeWris keris mdebareobis mixedviT. 

 empiriuli mkurnalobis saTanadod farTo speqtriT 

uzrunvelsayofad, xSirad saWiroa sxvadasxva 

medimakentebiT Terapia. empiriul reJimze gram-uaryofiTi 

agentis damateba rekomendebulia, gansakuTrebiT 

mravlobiT medikamentze rezistentuli paTogenebis mqone 

infeqciis ganviTarebis maRali riskis mqone 

pacientebisaTvis [230]. meTicilin-rezistentuli-

stafilokok-aureusiT (mrsa) inficirebis riskis 

faqtorebis arsebobisas, SesaZloa gamoyenebul iqnas 

teikoplani, vankomicini da sxva mrsa sawinaaRmdego 

agenti. legionelebis nairsaxeobis arsebobisas saWiroa 

damatebul iqnas fluoroqinolini da makrolidebis 

jgufis preparati. 

 mkurnalobis taqtikis SerCevisas, 

gasaTvaliswinebelia sokovani daavadebebis arseboba. 

sokovani daavadebebis ganviTarebis riskfaqtorebia: 

xangrZlivi farTo speqtris antibiotikoTerapia, 

xangrZlivi hospitalizacia reanimaciul ganyofilebebSi, 

anamnezSi arsebuli sokovani daavadebebi, 

imunodeficituri mdgomareobebi, nekrozuli pankreatitis 

arseboba, invaziuri xelsawyoebiT xangrZlivi mkurnaloba, 

parenteraluri kveba da gadatanili masStaburi 

operaciebi [231]. antisokovani agentis SerCevisTvis unda 

gaviTvaliswinoT avadmyofobis simZime da anamnezSi 

gamoyenebuli antifungoiduri preparatebi. eqokandinis 

empiriuli gamoyeneba (mifaunginini, anidulafungini an 

kaspofungini) sasurvelia mZime avadmyofobis mqone 
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pacientebSi, gansakuTrebiT, septikuri Sokis SemTxvevaSi 

Tu maT bolo periodSi mkurnalobdnen sxva antifunguri 

agentebiT [231]. triazolebis gamoyeneba misaRebia 

hemodinamikurad stabilur da naklebad daavadebul 

pacientebSi. amfotreicin be-s liposomuri formulirebebi 

warmoadgenen eqinokandinebis jgufiT mkurnalobis 

alternativas im pacientebSi, romelTac aqvT aRniSnuli 

preparatis mimarT autanloba [232]. sokovani daavadebebis 

sawinaaRmdego wamlebisadmi, lokaluri rezistentobis 

codnas didi mniSvneloba aqvs mkurnalobis taqtikis 

SerCevaSi manam, sanam paTogenis identificireba moxdeba. 

swraf diagnostikas beta-de-glukanis an polimerizaciis 

swrafi jaWvuri reaqciis Sefasebas aqvs damxmare roli, 

sokovani daavadebis mkurnalobis modelirebaSi. 

 umaRlesi empiriuli dafarvis miReba SesaZlebelia 

specifikuri antibiotikogramebis gamoyenebiT. 

infeqcionistebis konsultaciis adreuli CarTuloba 

mkurnalobis procesSi aumjobesebs daavadebis gamosavals 

(mag.: stafilokok aureusiT inficirebis dros) [233]. 

 politravmiT inducirebuli sefsisis an septikuri 

Sokis mqone pacientebs zogadi empiriuli farTo speqtris 

antimikrobuli Terapia ugrZeldebaT iqamde, sanam ar 

ganxorcieldeba gamomwvevis verifikacia da 

antibiotikebisadmi misi mgrZnobelobis gansazRvra. 

antimikrobuli saSualebebis SezRudva warmoadgens 

mniSvnelovan strategias, rogorc rezistentobis, ise 

xarjebis Sesamcireblad, magram sawyis etapze 

aramizanSewonilia. speqtris dafarva unda SeizRudos 

araefeqturi antibiotikebis CanacvlebiT ufro 

specifiuri samkurnalo saSualebebiT [234]. 

 paTogenis gamovlenis SemTxevaSi, mkurnaloba unda 

gagrZeldes yvelaze specifiuri agentis gamoyenebiT 

(romlis mimarTac paTogens maRali mgrZnobeloba 

axasiaTebs). aRsaniSnavia, rom SemTxevavaTa erT mesamedSi 

zusti gamomwvevi mikroorganizmebis identificireba ver 

xerxdeba [234]. Tu paTogenis arseboba ar vlindeba, 

antibaqteriuli mkurnaloba unda Sewydes, raTa 

Semcirdes mikroorganizmTa rezistentobis ganviTareba 
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wamlebis mimarT da Tavidan acilebuli iqnas wamlebis 

gverdiTi efeqtebi. antimikrobuli Terapiis gagrZelebis, 

Semcirebis an Sewyvetis gadawyvetileba klinikuri 

informaciis safuZvelze unda iqnas miRebuli. 

 antimikrobuli saSualebebis farmakokinetikis 

adreul optimizacias, SeuZlia gaaumjobesos mZime 

infeqciiT daavadebul pacientTa mkurnalobis Sedegebi. 

unda aRiniSnos, rom politravmiT inducirebuli 

sefsisisa da septikuri Sokis diagnozis mqone pacientebi 

gansxvavdebian standartuli infeqciebis mqone 

pacientebisgan, romelTa marTvac standartuli sqemiT 

SeiZleba ganxorcieldes. es gansxvavebebi moicavs: 

imuntetis disfunqcias, RviZlis da Tirkmelebis 

ukmarisobas da rezistentuli mikrofloris arsebobis 

maRal maCvenebels. siTxeebis swrafi infuziis Sedegad 

eqstraceluluri siTxis matebis gamo izrdeba 

distribucia yvela antibaqteriuli medikamentis 

SemTxvevaSi. Sesabamisad, politravmiT inducirebuli 

sefsisisa da septikuri Sokis mqone pacientebSi, 

antimikrobuli dozirebis sworad SerCeva warmoadgens 

Sedegebis gaumjobesebis sakvanZo nawils [235]. am tipis 

pacientebSi antimikrobuli Terapia yovelTvis unda iqnas 

daniSnuli TiToeuli agentis mimarT sruli da didi 

doziT. 

 antimikrobuli saSualebebis efeqtur gamoyenebas 

sxvadasxva plazmuri koncentraciebi aqvs. optimaluri 

plazmuri koncentraciis miuRwevloba amcirebs 

aminoglikozidebis efeqturobas. infeqciis mkurnalobis 

warmateba aseve damokidebulia fluoroqinolonebis 

maRal plazmur koncentraciaze (mag.: nozokomuri 

pnevmonia). igivea aminoglikozidebis SemTxvevaSic, 

(nozokomuri pnevmonia, gram-uaryofiTi baqteriemia da 

sxva seriozuli infeqciebi) [236]. 

 aminoglikozidebisa da fluoroqinolonebis 

dozirebis strategia mdgomreobs wamlis plazmuri 

koncentraciis optimizaciis miRwevaSi. aminoglikozidebis 

SemTxvevaSi yoveldRiuri dozireba (5-7 mg/kg 

yoveldRiurad _ gentamicinis ekvivalenturad). aRniSnuli 
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prepatis dReSi erTxel administrirebiT mcirdeba 

Tirkmelebze wamlis toqsikuri zemoqmedeba. pacientebs, 

romelTac aReniSnebaT Tirkmelebis msubuqad gamoxatuli 

ukmarisoba, mainc eniSnebaT aminoglikozidebis _ 

fluoroqinolonebis dReSi erTi infuzia, magram aqvT 

ufro xangrZlivi pauza (3 dRemde), samkurnalo kursis 

Semdgom etapze gadasvlamde. im pacientebSi, visac mwvave 

nefrozuli ukmarisoba aReniSneba, es preparati ar 

gamoiyeneba, vinaidan msgavs SemTxvevebSi organizmidan 

samkurnalwamlo saSualebis gamoyofis periodi 7 dRes 

aRemateba. wamlebis Terapiuli koncentraciis dRiuri 

monitoringi mniSvnelovania Tirkmelebze toqsikuri 

efeqtis Sesamcireblad. fluroqinolonebis SemTxvevaSi 

aratoqsikuri dozirebis miRweva (mag.: levofloqsacini 

750 mg dReSi erTxel), sakmarisia medikamentis maRali 

efeqturobisaTvis [235]. 

 vankomicini aris antibiotiki, romlis efeqturoba 

plazmur koncentraciaze nawilobrivaa damokidebuli. 

dReSi 15-20 mg /kg-ze warmoadgens xangrZlivi infuziis 

dozirebis normas, rac sakmarisia misi efeqturi 

farmakodinamikisaTvis da qsovilebSi SeRwevadobisaTvis 

[236, 237]. politravmiT inducirebuli sefsisisa da 

septikuri SokisTvis, dReSi 25-30 mg / kg intravenuri 

infuziaa mizanSewonili swrafi da efeqturi plazmuri 

koncentraciis misaRwevad. dReSi erTi grami vankomicini 

xSirad ver aRwevs sasurvel Terapiul koncentracias. 

faqtia, rom antimikrobuli preparatebis umravlelobis 

dabali dozireba (teikoplanini, vankomicini da 

kolistini) politravmul pacientebSi araefeqturia, 

eqstraceluluri siTxis moculobis gazrdis gamo [238, 

239]. Terapiuli koncentraciis swrafi akumulaciis 

misaRwevad, beta-laqtamebis SemTxvevaSic datvirTviTi 

dozirebaa sasurveli [240]. 

 Tavdapirvelad, Terapiuli efeqtis misaRwevad beta-

laqtamebis dozireba SeiZleba ganxorcieldes 

bolusurad, magram Semdgom etapze mkurnaloba unda 

gagrZeldes neli infuziis saxiT, gansxvavebiT adre 

mowodebuli 30 wuTiani sqemisagan [241]. garda amisa, 
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zogierTma meta-analizma aCvena, rom beta-laqtamebis neli 

infuziebi swrafze ufro efeqturia rezistentul 

mikroorganizmTa winaaRmdeg [242, 243]. 

 politravmiT inducirebuli septikuri garTulebis 

mqone pacientebSi antimikrobuli preparatebis 

farmakokinetika Secvlilia, Sesabamisad, misi optimizacia 

Zalian rTulia. es dakavSirebulia gulis gazrdil 

wuTmoculobasTan, arastabilur hemodinamikur 

maCveneblebTan, gazrdil eqstracelulur moculobasTan, 

wamlis klirensis Secvlasa (dakavSirebulia RviZlis da 

Tirkmelebis ukmarisobasTan) da wamlis SeboWvis unaris 

SemcirebasTn _ Sratis albuminis raodenobis Semcirebis 

gamo. amasTanave, politravmiT inducirebuli sefsisis 

sawyis etapze Tirkmlismieri klirensis Secvla amcirebs 

sisxlSi albuminis dones [244]. es faqtorebi kritikulad 

daavadebul pacientebSi dozirebis optimizacias aZnelebs. 

xSiria rogorc wamlis arasakmarisi dozireba, amasTanave 

Tavis tvinsa da Tirkmelebze wamlis toqsikuri 

zemoqmedebac [235, 245]. aRniSnuli problemebis gamo Zalze 

mniSvnelovania medikamentebis koncentraciis monitoringi 

politravmiT inducirebuli sefsisiT daavadebul 

pacientebSi. 

 farTomedikamentozuri sawyisi mkurnaloba saWiroa 

imisTvis, rom savaraudo paTogenebis sruli speqtris 

gadafarva ganxorcieldes. mkurnalobis aRniSnuli 

standarti ar warmoadgens davis sagans da 

gamarTlebulia sxvadasxva literaturiT. 

 kombinirebuli Terapia niSnavs, rom xorcieldeba 

ori an meti antibiotikis ori erTdrouli gamoyeneba 

(Cveulebriv, beta-laqtamis gamoyeneba 

fluoroqinolonTan, aminoglikozidTan an makrolidTan 

kombinaciaSi), rac mizanmimarTuli SeiZleba iyos mxolod 

erT paTogenze, romelsac axasiaTebs mgrZnobeloba 

orives mimarT. aRniSnuli RonisZiebiT xorcieldeba 

paTogenis swrafi eradikacia. 

 politravmiT inducirebuli septikuri Sokis mqone 

pacientebSi sawyisi kombinirebuli Terapiis kursi 

amcirebs letalobas. meta-regresiuli kvleva iZleva 
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rekomendacias kombinirebuli Terapiis gamoyenebaze im 

pacientebSi, romelTa letalobis riski 25%-ze metia [246, 

247]. Catarebuli kvlevis mixedviT, karbapenemis 

gamoyenebisas im pacientebSi, romlebsac rezistentuli 

mikroorganizmebiT gamowveuli sefsisis ganviTarebis 

dabali riski aqvT, fluoroqinolonebis damatebam ar 

gamoavlina gamosavalis gaumjobeseba [248]. sxvadasxva 

kvlevis gaTvaliswinebiT, septikuri Sokis msgavsi mZime 

garTulebis mqone pacientebSi kombinirebuli Terapiis 

ramdenimedRiani kursi efeqturi RonisZiebaa [246]. 

 prospeqtul kvlevaze dafuZvnebuli naSromebi 

iZleva rekomendacias, rom ganxorcieldes kombinirebuli 

Terapia gamomwvevis mimarT [249], magram, umetes 

SemTxvevaSi, inicialur etapze gamomwvevi paTogenis 

dadgena ver xerxdeba. Sesabamisad gamovlenili paTogenis 

eradikacia efeqturia, Tu ki is zustadaa verificirebuli 

Tu misi mkurnaloba sworad da prolongirebulad 

xorcieldeba. garda amisa, wamlebisadmi 

multirezistentuli paTogenebis Sesaxeb individualurma 

naSromebma da meta-analizis meSveobiT miRebulma 

monacemebma sxvadasxva Sedegi aCvena, rac ganpirobebuli 

iyo klinikuri scenaris da paTogenis TaviseburebebiT 

[249, 250, 251, 252 da 253]. cxovelebze Catarebulma cdebma 

da klinikurma gamocdilebam gamovalina penicilinisa da 

klindamicinis efeqturoba, streptokokululi toqsikuri 

Sokis sindromis SemTxvevaSi, radgan klindamicini 

warmoadgens pirogenuli egzotoqsinis super antigenis 

inhibitors [254]. 

 politravmiT inducirebuli septikuri Sokis 

kombinirebuli empiriuli Terapia warmoadgens gram-

uaryofiTi infeqciuri kulturebis SemTxvevaSi 

mkurnalobis efeqtur RonisZiebas, rac grZeldeba 

saboloo, mizanmimarTuli antibiotikoTerapiiT. kvlevebi 

cxadyofs, rom septikuri Sokis ararsebobisas, 

neitropeniul pacientebSi farTo kombinirebuli Terapia 

sokovani infeqciebis sawinaaRmdego mkurnalobasTan 

erTad sasargebloa [255]. rigi saerTaSoriso eqspertuli 

jgufebis rekomendaciebis mixedviTac, kombinirebuli 
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Terapia neitropeniul pacientebSi arasakmarisad 

efeqturia [255]. vinaidan neitropeniul pacientebSi 

sokovani infeqciis ganviTarebis maRali riskis gamo, 

antimikrobuli speqtris gafarToeba arasasurvelia da 

multimedikamentozuri Terapia naCvenebi ar aris. 

 antimikrobuli Terapiis adreuli deeskalaciis 

efeqtebi kargad ar aris Seswavlili. garkveulma 

kvlevebma aCvena, rom antimikrobuli saSualebebis swori 

da adreuli minimizacia asocirebulia politravmiT 

inducirebuli sefsisisa da septikuri Sokis 

mimdinareobis ukeTes msvlelobasTan [234, 256]; 

aRsaniSnavia, rom erT-erTma kvlevam aCvena deeskalaciis 

Sedegad, superinfeqciis ganviTarebis da hospitalizaciis 

dReebis gazrdili maCvenebelebi [256]. kvlevebis 

umetesobis mixedviT, antibaqteriuli mkurnalobis 

deeskalacia amcirebs rezistentobas, rac sasargebloa 

aramxolod dawesebulebisaTvis, aramed indualurad 

pacientebisTvisac [257]. 

 deeskalaciis gegmis SemuSaveba xdeba: klinikuri 

suraTis, biomarkerebis doneebis (ZiriTadad, 

prokalcitoninze) da kombinirebuli Terapiis 

xangrZlivobis gaTvaliswinebiT. monacemebi samkurnalo 

saSualebebis deeskalaciis gaidlainebis Sesaqmnelad 

arasakmarisia. 

 antimikrobuli saSualebebis gaxangrZlivebuli 

arasaWiro gamoyeneba sazianoa sazogadoebisa da 

individualuri pacientisaTvis. pacientebSi xangrZlivi 

antibiotikoTerapia asocirdeba specifikur daavadebebTan, 

rogorebicaa klostridiuli koliti, da aseve gazrdil 

letalobasTan [258]. 

 pacientismieri faqtorebi gavlenas axdenen 

antibiotikoTerapiis SerCevaze, magram mkurnalobis 

xangrZlivoba 10 dRis ganmavlobaSi arasakmarisia 

seriozul infeqciebis eradikaciisaTvis [36]. Tanamedrove 

monacemebiT rekomendebulia: seriozuli infeqciebis 

mkurnaloba SesaZloa ganxorcieldes moklevadiani 

kursiT, gansakuTrebiT maSin Tu gamovlenilia da 

mocilebuli infeqciis gamomwvevi wyaro [259, 260]. soieris 
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kvlevis mixedviT, rac efuZvneboda intraabdominuri 

sefsisis mqone pacientebis qvejgufis Seswavlas, ar 

gamovlinda saboloo gamosavlis cvlileba Terapiuli 

kursis xangrZlivobis mixedviT [259]. aRniSnul 

situaciebSi, sadac sefsisi ganpirobebuli iyo 

aradrenirebadi kerebiT, neli klinikuri gaumjobesebiT, 

antibiotikrezistentuli stafilokok aureusiT, 

kandidoziT [232], virusuli infeqciebiT an 

imunodecifitiT [255], 3-5 dRiani mkurnalobis da 10 dRiani 

mkurnalobis Sedegebis Sedarebisas daavadebis gamosavali 

ar gansxvavdeboda erTmaneTisagan. 

 infeqciuri paTogenis maxsiaTeblebi aseve TamaSoben 

garkveul rols mkurnalobaSi. praqtikuli TvalsazrisiT: 

gaurTulebel streptok aureusiT gamowveul baqteriemias 

daaxloebiT 2 kviriani Terapia sWirdeba, maSin rodesac 

endovaskuluri infeqciiT garTulebul baqteriemiisaTvis 

1.5 Tviani mkurnalobis kursia mizanSewonili. 

gaurTulebeli baqteriemia ganmartebulia, rogorc a) 

implantis ararseboba, b) endokarditis ararseboba, g) 

sisxlis kulturebSi baqteriebis aramoTesva 2-4 dRis 

manZilze, d) febriluri reaqciebis kleba mkurnalobis 

dawyebidan 72 saaTis Semdeg da e) metastazuri infeqciis 

ararseboba. kandidoziT daavadebul pacientebs, sefsisTan 

asociaciiT an mis gareSe, ufro xangrZlivi mkurnaloba 

esaWiroebaT [232]. antimikrobuli saSualebebis mimarT 

saSualo mgrZnobelobis mqone maRalrezistentul gram-

uaryofiT paTogenebs axasiaTebT sxvadasxva formis 

infeqciebiT manifestireba da oraganizmidan neli 

eradikacia. infeqciis bunebas da misi SeWris midamos 

aseve aqvs zegavlena mkurnalobis xangrZlivobaze. 

osteomielits da did abscesebs sWirdeba ufro 

xangrZlivi mkurnalobis kursi, rac ganpirobebulia 

dazianebul areebSi samkurnalo saSulebis mcire 

SeRwevadobiT. mZime daavadeba tipurad vlindeba 

kardialuri darRvevebiT/kardiogenuli SokiT da 

emboliiT, xolo sefsisiT da septikuri SokiT 

gamovlineba SedarebiT iSviaTia. cnobilia, rom 

endokardits prolongirebuli Terapia sWirdeba [261, 262]. 
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kritikulad avadmyof pacientebSi, sxvadasxva faqtorma 

SeiZleba zegavlena moaxdinos mkurnalobis 

xangrZlivobaze. infeqcionistis adreuli CarTuloba, 

paTologiuri mdgomareobis marTvis mniSvnelovani 

nawilia. 

 antimikrobuli saSalebebis gamoyenebis Semcireba 

an maTi Sewyveta damokidebulia klinikur monacemebze. 

mkurnalobis standartuli rekomendaciebi Sedgenilia 

naklebad mZime mdgomareobis mqone pacientebze. 

 Tundac kargad kontrolirebadi infeqciis fonze, 

kritikul mdgomareobaSi myofi avadmyofis mdgomareobaze 

arainfeqciuri daavadebebis TandarTvam da samedicino 

Carevebma SeiZleba mwvave infeqciis suraTi mogvces. 

magaliTad: leikocitebis mateba SeiZleba Segvxvdes 

kortikosteroidebis gamoyenebis an organizmSi stresul 

fonze, aseve filtvebis infiltracia da sunTqvis 

ukmarisoba SeiZleba ganviTardes pnevmoniis fonze. 

cxeleba SeiZleba dakavSirebuli iyos garkveuli 

wamlebis gamoyenebasTan (beta-laqtamebis CaTvliT). 

arsebobs damatebiTi tendencia: dabali riskis jgufis 

pacientebSi, wamlebis prolongirebis fonze gverdiTma 

efeqtebama SesaZloa gadawonos mkurnalobis sargebeli. 

Sesabamisad, antimikrobuli mkurnalobis yoveldRiuri 

monitoringi deeskalaciis mizniT, rekomendirebulia 

politravmiT inducirebuli sefsisisa da septikuri Sokis 

diagnozis mqone pacientebSi. 

 bolo wlebis manZilze biomarkerebis roli 

diagnostirebaSi da menejmentis ganxorcielebaSi farTod 

iqna Seswavlili. beta-de-glukanis da galaqtomanis 

gamoyeneba, sokovani daavadebebis marTvaSi farTodaa 

aprobirebuli [263]. Sratis prokalcitoninis donis 

gansazRvrac farTod gamoiyeneba mwvave infeqciebis 

diagnostikasa da mkurnalobis xangrZlivobis 

gansazRvraSi. aRniSnuli biomarkeri aseve gamoiyeneba 

mwvave infeqciebis dros, antimokrobuli mkurnalobis 

deeskalaciaSi [264, 265, 266, 267]. uaxloes periodSi 

Catarebulma randomizebulma kvlevam gamoavlina 

prokalcitoninis gamoyenebiT mkurnalobis xangrZlivobis 
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da dozirebis efeqturi Semcirebis gzebi [268]. garda 

amisa, sisxlSi prokoltotonis donis mixedviT 

Catarebulma kvlevebma ar gamoavlina letalobis 

maCveneblis Semcireba. msgavsi ram dasturdeba sxva 

kvlevebis mixedviTac [269]. meta-analizma uCvena, rom 

biomarker prokalcitonins SeuZlia daxmareba gagviwios 

sxva arainfeqciuri da infeqciuri daavadebebis 

ganviTarebis adreul stadiebze [265, 267]. savaraudoa, rom 

prokalcitonins SeuZlia gansazRvros intensiuri 

Terapiis ganyofilebaSi myof pacientebSi baqteriemiis 

ganviTarebis maRali albaToba. 

 politravmiT inducirebuli sefsisi da septikuri 

Soki miiCneva kritikul mdgomareobebad. 

antibiotikoTerapiis ganviTarebamde aRniSnuli 

mdgomareobebi 100 % letalobiT xasiaTdeboda. maRali 

xarisxis kvlevebis mixedviT, mkurnalobis adre dawyeba 

letalobis maCvenebels amcirebs, magram uaxlesi 

monacemebis mixedviT, 45 wuTamde Seyovneba dasaSvebia 

[227]. antimikrobuli Terapiis dawyebamde, aRniSnuli dro 

sakmarisia kulturaTa mosapoveblad. racioni imaSi 

mdgomareobs, rom kulturaTa sterilizacia SesaZloa 

moxdes efeqturi mkurnalobis dawyebidan ramdenime 

saaTSi. paTogenis adreuli verifikacia SesaZlebels xdis 

mkurnalobis deeskalacias. es yvelaferi amcirebs 

xarjebs, wamlebis gverdiT efeqtebs da wamlebisadmi 

mikroorganizmTa rezistentobis ganviTarebas, rac ukeTes 

gamosavalTan asocirdeba [258]. Tanamedrove kvlevebma 

gamoavlina, rom infeqciis wyaros dadgena warmoadgens 

mkurnalobis sakvanZo nawils. politravma mdgomareobaa, 

romelic gamowveulia mravlobiTi dazianebebiT, rac 

SeiZleba moicavdes muclis Rrus, gulmkerdis Rrus, 

kidurebis dazianebebs da Sesabamisad aseT pacientebs 

sisxlis plazmis moculoba Semcirebuli aqvT. 

Sesabamisad, politravmiT inducirebuli sefsisisa da 

septikuri Sokis mqone pacientebSi hemodinamikis aRdgena, 

standartul septikur mdgomareobebTan SedarebiT ufro 

mniSvnelovania. aseve, prioritets warmoadgens swori 

antimikrobuli infuziuri Terapia. aseT pacientebs meti 
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intravaskuluri wvdomis xelsawyo (kaTeteri) 

esaWiroebaT. klinikuri warmateba ukavSrdeba sisxlSi 

aminoglikozidebisa da fluoroqvinolinebis maRali 

koncentraciis miRwevas [236]. adre mowodebuli dozirebis 

sqemebi SemuSavebulia naklebad mZime pacientebze da 

axali monacemebiT zenormul dozirebas ukeTesi efeqti 

aqvs (ganpirobebulia infuziebis fonze, siTxis 

eqstraceluluri gadanawilebiT) [239]. 

 politravmiT inducirebuli sefsisisa da septikuri 

Sokis mqone pacientebSi swrafi empiriuli Terapiis 

dawyeba dakavSrebulia avadobis da letalobis 

maCveneblebis SemcirebasTan [229]. antibiotikoTerapiis 

inicialur fazaSi unda daifaros yvela SesaZlo 

paTogeni, miuxedavad imisa, rom septikuri Sokis gamomwvev 

SesaZlo paTogenTa mkurnalobis universaluri sqema. 

mkurnalobis sqemis Sedgena xdeba: pacientis asakis, 

Tanmxlebi daavadebebis arsebobis, infeqciis SeWris ubnis, 

antibiotikebisadmi rezistentobis, paTogenTa 

prevalentobisa da imunodeficituri mdgomareobis 

gaTvaliswinebiT. Tanamedrove naSromebma gamoavlina 

imunodeficituri mdgomareobebisa da paTogenebis 

wamlebisadmi rezistentobis mateba, Sesabamisad, 

mkurnalobis drouli deeskalacia kidev ufro met 

mniSvnelobas iZens [227]. yvelaze xSirad, farTo speqtris 

karbapenemis da farTo speqtris penicilinis/beta-

laqtamazebis inhibitorebis kombinacia gamoiyeneba. 

 rodesac arsebobs riksi meTicilin-rezistentuli 

stafilokok aureusis arsebobisa, Teikoplanini, 

vankomicini an sxva anti-mrsa agenti gamoiyeneba [230]. 

 sokovani infeqciebis matebis gamo, Tanamedrove 

naSromebi met mniSvnelobas aniWeben antisokovan 

RonisZiebebs. am matebis mizezebia: farTo speqtris 

antibiotikebis xangrZlivi gamoyeneba, xangrZlivi 

hospitalizacia intensiuri Terapiis ganyofilebebSi, 

anamnezSi arsebuli sokovani infeqciebi, imunodeficituri 

mdgomareobebi, sisxlZarRvTa xangrZlivi kaTeterizacia, 

parenteruli kveba, nekrozuli pankreatitis arseboba da 

bolo periodSi gadatanili masStaburi qirurgiuli 
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Carevebi. eqokandinebis gamoyeneba rekomendebulia mZime 

avadmyofTa umetesobis mkurnalobis procesSi [231]. 

 am etapze, antimikrobuli Terapiis adreuli 

deeskalaciis efeqtebi kargad araa Seswavlili. erT-

erTma kvlevam gamoavlina deeskalaciis Sedegad 

superinfeqciebis da hospitalizaciis periodis mateba 

[256] da mainc mravali sxva kvleva iZleva rekomendacias, 

rom infeqciis gamomwvevi organizmebis drouli 

verifikaciis SemTxvevaSi, xanmokle antibiotikoTerapia 

sakmarisad efeqturi RonisZiebaa [259, 260]. antimikrobuli 

mkurnalobis intensivobis Semcireba an Sewyveta unda 

xdebodes klinikuri monacemebis gaTvaliswinebis 

safuZvelze. 

 aRsaniSnavia inficirebis diagnostikisa da marTvaSi 

biomarkerTa roli. prokoltotonis donis mixedviT 

namkurnalebma jgufebma letalobis maCveneblis Semcireba 

gamoavlina [258]. aRniSnuli monacemebi uaryofilia sxva 

kvlevis mixedviT [266]. prokalcitonins SeuZlia, 

daxmareba gagviwios infeqciuri daavadebebis ganviTarebis 

adreul etapze. kvlevebiT dasturdeba, rom 

prokalcitonins SeuZlia gansazRvros reanimaciul 

pacientebSi baqteriemiis ganviTarebis maRali albaToba. 

Sesabamisad, prokalcitonins da sxva biomarkerebs aqvT 

damxmare roli da gadawyvetilebebi ar unda iqnas 

miRebuli mxolod maT safuZvelze. 

 politravmiT inducirebuli sefisisa da septikuri 

Sokis diagnozis mqone pacientebSi empiriuli farTo 

speqtri intravenuri antimikrobuli Terapia unda daiwyos 

diagnozis dasmidan erTi saaTis manZilze. paTogenebis 

identifikaciis SemTxvevaSi, wamalTa dozirebis SerCeva 

damokidebulia pacientis faqtorebze, konkretuli 

wamlebis farmakodinamikasa da farmakokinetikaze. 

sefsisis an baqteriemiis mqone pacientebSi, kombinirebuli 

medikamenturi Terapia ar unda iqnas gamoyenebuli 

rutinulad. kombinirebuli Terapia sawyis etaze 

gamoiyeneba politravmiT inducirebuli septikuri Sokis 

dros da misi deeskalacia rekomendebulia pacientis 

mdgomareobis sagrZnobi gaumjobesebis Semdeg. es exeba 
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rogorc kombinirebul, aseve empiriul mkurnalobas. 

standartul SemTxvevebSi, antimikrobuli Terapiis 10 

dRiani kursi sakmarisia imisaTvis, rom ganxorcieldes 

politravmiT inducirebuli sefsisisa da septikuri Sokis 

mqone pacientebis mkurnaloba. mkurnalobis kursis 

gagrZeleba rekomendebulia im pacientebSi, romelTac 

aqvT neli klinikuri gaumjobeseba, Tanmxlebi 

virusuli/sokovani infeqcia, imunodeficituri 

mdgomareoba, aradrenirebadi keris arseboba da 

baqteriemia stafilokok aureusiT. sefsisis diagnoziT 

myofi pacientebis empiriuli mkurnalobis marTvaSi Tu 

infeqciuri procesis gamomwvevi agentebis verifikacia ver 

xerxdeba, biomarker prokalcitoninis donis gansazRvra 

warmoadgens damxmare RonisZiebas. 
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III. kvlevis masala da meTodebi 

 

Cven mier retrospeqtulad Seswavlil iqna 2009-2017 ww. 
politravmiT pirveladad hospitalizebuli 18 wlidan 72 

wlamde asakis mqone pacientTa avadmyofobis istoriebi. 

yvela SemTxvevaSi aRiniSneboda politravmiT 

inducirebuli infeqciuri garTuleba. kvlevaSi CarTvis 

kriteriumebi iyo: 

1. pirveladi hospitalizacia; 

2. pacientis asaki 18 wlidan zeviT; 

3. hospitalizaciis Semdgomi politravmiT inducirebuli 

infeqciuri garTuleba; 

4. stacionarizacia minimum 45 dRis manZilze; 

5. dinamikaSi Catarebuli sisxlis saerTo, bioqimiuri, 

gazebis, eleqtrolitebis da koagulogramis analizebi. 

6. pacientis gawera stacionaridan letaluri gamosavlis 

gareSe. 

 Tu pacienti ver akmayofilebda romelime 

kriteriums, misi CarTva sakvlev jgufSi aRar xdeboda. 

mopovebul iqna 98 samedicino istoria, sadac daisva 

politravmiT inducirebuli infeqciuri garTuleba, 

kerZod: Wrilobis inficireba _ 43 (42.14%), pnevmonia _ 28 

(27.44%), daCirqebuli kanqveSa hematoma _ 33 (32.34%), 

flegmona _ 14 (13,72%), kanisa da rbili qsovilebis 

abscesi _ 16 (15.68%). aqedan 32 (31,36%) patients daudginda 

politravmiT inducirebuli sefsisi. aqedan 5 pacients 

ganuviTarda septikuri Soki. aRniSnuli 32 pacientidan 

mxolod 21 pacientis istoriam daakmayofila yvela 

kriteriumi da CaerTo kvlevaSi. 

 kvlevis farglebSi Seswavlil iqna Semdgomi 

faqtorebis, biomarkerebisa da indikatorebis doneebis 

dinamikuri cvlilebebi sisxlSi: Jangbadis da 

naxSirorJangis parcialuri wneva, prokalcitonini, PH, 

limfocitebi, fraqciuli oqsihemoglobini, hematokriti, 

fraqciuli meThemoglobini, fibrinogeni, fraqciuli 

dioqsihemoglobini, fraqciuli karboqsihemoglobini, 

hemoglobinis koncentracia, ce-reaqtiuli cila; aseve 
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laqtatis, glukozis, natriumis, kaliumis, qloris da 

kalciumis koncentraciebi. 

 CamoTvlil monacemTa dinamikaSi registraciis da 

Semdgom, dinamikuri korelaciis ganxorcielebis mizniT, 

uklebliv yvela monacemis registracia xdeboda 

hospitalizaciidan pirveli 45 dRis manZilze 5 dRiani 

intervalebiT, ramac saSualeba mogvca, TiToeul 

maCvenebelze gvqonoda 189 monacemi da SesaZlo gaxada 

kvlevis Catareba sando statistikuri damuSavebiT. 

 miRebuli Sedegebis statistikuri analizi Catarda 

SPSS (versia 20.0) programuli paketiT. Sedegebi miRebul 

iqna saSualo sidideebis standartuli cdomilebis saxiT. 

sxvaoba jgufebs Soris Sefasebulia studentis t-

kriteriumiT. yvela SemTxvevaSi statistikuri sarwmunoeba 

ganisazRvrul iyo P<0.05 maCveneblis mixedviT. miRebul 

parametrebs Soris damokidebulebis gamovlenis mizniT 

Catarda korelaciuri analizi dinamikaSi. 

 kvlevaSi CarTuli 21 pacientis monacemTa baza ix. 

qvemoT: 

 
pacienti 1. 

mamr. 

28 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

            

pH 7.20
7 

7.35
2 

7.47
6 

7.37
9 

7.44
6 

7.45
4 

7.51
6 

7.38
2 

7.36
6 

7.17
7 

 

pCO2 54.1 43.6 42.4 36.1 40.2 35.4 37.1 36.2 36.7 50.2 mmH
G 

pO2 48.1 41.6 169 240 139 68.1 179 72.5 41.6 32.9 mmH
G 

ctHb 142 105 95 84 174 123 106 67 79 43 g/L 

Hctc 43.4 32.2 29.1 25.8 53.4 37.6 32.4 20.4 24.3 13.1 % 

sO2 75.7 74.7 99.6 100.
2 

99.7 95.2 100.
2 

94.4 76.5 42.1 % 

FO2H
b 

71.5 73.3 97.9 98.8 98.2 93.3 98.4 92.4 74.8 42 % 

FCOH
b 

4.5 1.1 0.6 0.8 0.7 1.4 1.1 1 1.2 1 % 

FHHb 23 24.8 0.4 -0.2 0.3 4.7 -0.2 5.5 23 57.7 % 

FMet 1 0.8 1.1 0.6 0.8 0.6 0.7 1.1 1 0.3 % 
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Hb 

c Ka + 2.7 3.7 3.7 3.4 3 3.4 3.7 3.1 3.6 3.7 mmol/
L 

c Na+ 144 139 139 127 133 127 126 146 151 152 mmol/
L 

c Ca 
2+ 

0.88 0.91 0.89 0.9 0.99 1.6 1.01 0.95 1.14 0.57 mmol/
L 

c CL - 105 103 99 96 101 93 89 114 119 113 mmol/
L 

cGlu 8.5 5.3 7.1 10.1 5.2 4.3 5 4.9 6.9 4.4 mmol/
L 

cLac 2.7 1 1.5 1.4 1.9 2.1 1 1 1 2.6 mmol/
L 

CRP <5,0 143 38 200 281 139 78 56 37 164 mg/L 

Wbc 5.24 14.6 9.87 9.78 14.1
7 

40.8
8 

32.5 28.2
4 

9.36 8.95 
 

Lym 14 3.2 10.3 2.9 2.1 0.4 3 3.6 5.3 3.9 
 

Fib 128 505 320 579 620 478 380 286 236 193 mg/dl 

Pro Ca 0.6 5.2 3.8 4.2 3.6 5.5 6.7 8.2 11.3 12.6 
 

 
pacienti 2. 
mamr. 

47w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.31 7.44 7.43 7.39 7.47 7.42 7.51 7.48 7.44 7.48 
 

pCO2 42.0
0 

34.0
0 

40.5
0 

34.3
0 

43.0
0 

53.9
0 

38.1
0 

41.5
0 

46.1
0 

41.4
0 

mm
HG 

pO2 216.
00 

130.
00 

44.0
0 

191.
00 

116.
00 

33.3
0 

80.0
0 

76.0
0 

45.0
0 

82.0
0 

mm
HG 

ctHb 127.
00 

105.
00 

85.0
0 

105.
00 

112.
00 

119.
00 

130.
00 

118.
00 

102.
00 

124.
00 

g/L 

Hctc 39.0
0 

32.2
0 

26.1
0 

32.1
0 

34.5
0 

36.5
0 

39.0
0 

36.1
0 

31.1
0 

38.1
0 

% 

sO2 99.8
0 

99.3
0 

78.0
0 

99.8
0 

99.3
0 

60.2
0 

96.9
0 

95.4
0 

78.4
0 

96.7
0 

% 

FO2
Hb 

96.9
0 

97.4
0 

76.5
0 

97.7
0 

99.5
0 

58.9
0 

95.1
0 

94.9
0 

77.9
0 

95.0
0 

% 

FCO
Hb 

1.80 0.70 1.00 0.80 1.00 1.10 1.30 1.00 1.10 1.00 % 

FHH
b 

0.20 0.70 21.6
0 

0.20 0.70 39.0
0 

3.00 4.60 21.5
0 

3.20 % 

FMet
Hb 

1.10 1.20 0.90 1.30 -
1.20 

1.00 0.60 -
0.50 

-
0.50 

0.80 % 

c Ka 
+ 

4.80 3.50 3.50 3.60 3.70 3.50 4.10 3.70 3.40 3.60 mmo
l/L 
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c 
Na+ 

144.
00 

146.
00 

141.
00 

140.
00 

145.
00 

138.
00 

137.
00 

137.
00 

140.
00 

142.
00 

mmo
l/L 

c Ca 
2+ 

0.83 0.68 1.10 1.03 0.70 0.82 0.84 0.94 0.73 0.90 mmo
l/L 

c CL 
- 

116.
00 

108.
00 

106.
00 

110.
00 

100.
00 

92.0
0 

95.0
0 

98.0
0 

97.0
0 

102.
00 

mmo
l/L 

cGlu 8.70 5.50 6.40 5.20 4.70 4.30 5.50 4.40 3.70 4.90 mmo
l/L 

cLac 1.20 1.80 0.90 0.60 0.60 0.80 0.80 0.60 0.80 0.70 mmo
l/L 

CRP 35.0
0 

226.
00 

201.
00 

122.
00 

67.0
0 

46.0
0 

87.0
0 

56.0
0 

43.0
0 

35.0
0 

mg/L 

Wbc 16.3
8 

9.55 10.6
1 

8.32 16.3
0 

8.75 16.3
8 

12.8
7 

11.3
2 

9.55 
 

Lym 13.9
0 

22.6
0 

14.7
0 

15.8
0 

10.5
0 

15.0
0 

13.9
0 

17.2
0 

19.6
0 

22.6
0 

 

Fib 331.
00 

415.
00 

398.
00 

326.
00 

298.
00 

259.
00 

305.
00 

289.
00 

263.
00 

242.
00 

mg/d
l 

Pro 
Ca 

2.1 3.7 4.9 7.7 6.30 5.20 7.20 3.40 1.90 0.80 
 

 
pacienti 3. 

mamr. 

50 w. 

dR

e 1 

dR

e 5 

dR

e 10 

dR

e 15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.3
33 

7.4
07 

7.4
37 

7.4
54 

7.55 7.37 7.40 7.39 7.46 7.44 
 

pCO2 46.
2 

40 38 36.
2 

40.6
0 

40.0
0 

28.9
0 

29.3
0 

31.3
0 

36.4
0 

mmH
G 

pO2 252 129 109 137 158.
00 

163.
00 

116.
00 

90.9
0 

97.5
0 

41.4
0 

mmH
G 

ctHb 95 75 90 89 90.0
0 

104.
00 

97.0
0 

89.0
0 

100.
00 

163.
00 

g/L 

Hctc 29 23 27.
4 

27.
4 

27.5
0 

31.8
0 

29.8
0 

27.2
0 

30.6
0 

49.9
0 

% 

sO2 100
.1 

99.
5 

98.
9 

99.
7 

99.8
0 

99.5
0 

98.7
0 

97.3
0 

97.8
0 

73.0
0 

% 

FO2H
b 

98 98.
5 

97.
1 

97.
8 

97.6
0 

97.9
0 

97.3
0 

95.7
0 

96.0
0 

71.7
0 

% 

FCO
Hb 

1.1 0.8 0.7 1 1.00 0.60 0.60 0.90 0.60 1.10 % 

FHHb -0.1 0.5 1.1 0.3 0.20 0.50 1.30 2.70 2.20 26.5
0 

% 

FMet
Hb 

1 0.2 1.1 0.9 1.20 1.00 0.80 0.70 1.20 0.70 % 

c Ka 
+ 

3.3 3.9 2.6 3 3.90 3.40 3.90 3.40 3.50 3.80 mmol
/L 
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c Na+ 148 147 136 132 143.
00 

142.
00 

138.
00 

138.
00 

133.
00 

128.
00 

mmol
/L 

c Ca 
2+ 

0.7
2 

0.9 0.8
2 

0.7
1 

0.84 0.77 0.81 0.87 0.81 0.67 mmol
/L 

c CL 
- 

108 112 101 95 103.
00 

105.
00 

105.
00 

106.
00 

99.0
0 

91.0
0 

mmol
/L 

cGlu 12.
8 

7.4 6.2 9.2 6.80 5.40 6.10 5.30 7.50 5.80 mmol
/L 

cLac 2.6 0.8 0.8 1.3 1.40 0.80 0.70 0.80 0.50 1.20 mmol
/L 

CRP <5,
0 

99 153 228 205.
00 

221.
00 

127.
00 

117.
00 

44.0
0 

8.60 mg/L 

Wbc 10.
84 

9.5
6 

10.
8 

9.6
2 

15.6
2 

17.0
7 

13.5
1 

11.8
6 

12.8
7 

7.87 
 

Lym 58.
8 

8.2 12.
2 

14.
9 

9.80 11.8
0 

10.7
0 

10.1
0 

22.8
0 

28.9
0 

 

Fib 178 394 407 415 403.
00 

389.
00 

353.
00 

323.
00 

304.
00 

233.
00 

mg/dl 

Pro 
Ca 

1.1 1.7 2.8 3.5 7.30 8.60 6.30 2.80 1.30 0.70 
 

            

 

pacienti 4 

mde

dr. 

32 w. 

dR

e 1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.2
51 

7.3
52 

7.39
2 

7.43
5 

7.50 7.43 7.36 7.43 7.33 7.29 
 

pCO
2 

43.
2 

38 37 36.2 38.6
0 

38.3
0 

38.5
0 

28.7
0 

29.9
0 

33.6
0 

mm
HG 

pO2 243 126 103 112 148.
00 

152.
00 

95.6
0 

89.3
0 

81.4
0 

53.2
0 

mm
HG 

ctHb 98 77 93 91 93.0
0 

108.
00 

101.
00 

92.0
0 

104.
00 

168.
00 

g/L 

Hctc 29 23 27.4 27.4 27.5
0 

31.8
0 

29.8
0 

27.2
0 

30.6
0 

49.9
0 

% 

sO2 98.
2 

96.
9 

97.6 97.7 97.3
0 

97.6
0 

97.5
0 

95.6
0 

95.7
0 

70.0
0 

% 

FO2
Hb 

101 101
.5 

99.1 99.9 99.3
0 

97.8
0 

95.4
0 

94.2
0 

95.4
0 

68.3
0 

% 

FCO
Hb 

1.2 0.9 0.8 0.9 0.80 0.80 0.70 0.80 0.50 0.90 % 

FHH
b 

-0.2 0.3 0.7 0.6 0.50 0.60 1.10 2.60 4.60 21.3
0 

% 

FMet
Hb 

1.1 0.3 1.3 1 1.10 1.10 0.90 0.80 1.30 0.80 % 
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c Ka 
+ 

3.5 3.9 2.8 2.8 3.20 3.60 3.80 3.10 3.50 3.70 mmo
l/L 

c 
Na+ 

152 156 128 127 143.
00 

144.
00 

1.40 1.50 131.
00 

126.
00 

mmo
l/L 

c Ca 
2+ 

0.6
2 

0.8
3 

0.72 0.72 0.76 0.71 0.82 0.86 0.86 0.68 mmo
l/L 

c CL 
- 

105 110 96 93 102.
00 

103.
00 

104.
00 

104.
00 

98.0
0 

96.0
0 

mmo
l/L 

cGlu 11.
9 

7.9 6.4 9.3 6.50 5.60 6.70 5.40 6.80 5.60 mmo
l/L 

cLac 2.4 0.9 0.9 1.6 1.50 0.90 0.80 0.90 0.60 1.10 mmo
l/L 

CRP 16 92 138 205 198.
00 

213.
00 

123.
00 

99.0
0 

36.0
0 

8.60 mg/L 

Wbc 9.5
3 

7.9
4 

9.46 9.45 13.8
0 

15.9
0 

11.8
0 

10.8
0 

9.86 6.34 
 

Lym 5.3 7.2 10.6 14.6 8.70 9.96 9.94 9.96 20.3
0 

24.6
0 

 

Fib 203 376 406 486 436.
00 

386.
00 

352.
00 

315.
00 

289.
00 

227.
00 

mg/d
l 

Pro 
Ca 

0.9 2.3 3.4 3.9 7.40 8.30 6.10 3.70 2.30 0.80 
 

 

pacienti 5. 

mamr

. 

56 w. 

dR

e 1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.2
3 

7.3
8 

7.36
1 

7.35
3 

4.48 7.36 7.36 7.26 7.46 7.31 
 

pCO
2 

48.
6 

42.
3 

41.3 38.6 39.6
0 

40.2
0 

29.6
0 

32.3
0 

36.8
0 

35.9
0 

mm
HG 

pO2 244 163 123 135 146.
00 

158.
00 

112.
00 

87.6
0 

91.5
0 

38.6
0 

mm
HG 

ctHb 89 73 82 86 91.0
0 

109.
00 

95.0
0 

83.0
0 

102.
00 

153.
00 

g/L 

Hctc 27 24 26.8 26.8 26.7
0 

29.3
0 

28.3
0 

27.3
0 

29.6
0 

43.5
0 

% 

sO2 99.
6 

94.
6 

98.2 98,2
97 

98.6
0 

99.4
0 

97.6
0 

96.5
0 

96.3
0 

69.3
0 

% 

FO2
Hb 

101 100
.6 

99.4 98.6 99.4
0 

98.6
0 

97.6
0 

97.5
0 

98.6
0 

65.7
0 

% 

FCO
Hb 

0.9 0.7 0.6 0.9 0.90 0.70 0.80 0.80 0.70 1.00 % 

FHH
b 

-0.2 0.3 1 0.5 0.30 0.40 1.10 2.60 3.60 21.7
0 

% 

FMet 0.9 0.6 0.8 0.8 1.10 1.30 0.90 0.80 1.10 0.90 % 
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Hb 

c Ka 
+ 

3.1 3 2.7 2.8 3.60 3.50 3.30 3.10 3.20 3.60 mmo
l/L 

c 
Na+ 

151 149 138 128 136.
00 

143.
00 

139.
00 

138.
00 

134.
00 

130.
00 

mmo
l/L 

c Ca 
2+ 

0.8
2 

1.1 0.96 0.82 0.96 0.82 0.79 0.78 0.78 0.59 mmo
l/L 

c CL 
- 

105 118 104 98 108.
00 

112.
00 

118.
00 

105.
00 

98.0
0 

89.0
0 

mmo
l/L 

cGlu 11.
8 

6.9 5.9 8.3 7.60 4.90 5.60 5.60 6.80 5.60 mmo
l/L 

cLac 2.3 0.9 0.9 1.2 1.30 0.90 0.80 0.70 0.60 1.30 mmo
l/L 

CRP 28 106 156 228 199.
00 

187.
00 

106.
00 

99.3
6 

55.4
0 

8.90 mg/L 

Wbc 9.8
6 

8.9
6 

9.74 9.36 14.9
0 

17.6
2 

12.7
0 

11.8
3 

10.8
6 

8.13 
 

Lym 26.
4 

8.6 13.8 19.6 12.6
0 

12.8
0 

10.7
0 

9.60 23.8
0 

32.6
0 

 

Fib 168 346 389 402 384.
00 

359.
00 

334.
00 

315.
00 

282.
00 

226.
00 

mg/d
l 

Pro 
Ca 

1.3 1.5 2.7 3.6 6.80 8.40 6.10 3.80 2.10 0.90 
 

 

pacienti 6. 

mamr

. 

42 w. 

dR

e 1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.2
61 

7.3
64 

7.35
2 

7.36
6 

7.51 7.29 7.38 7.38 7.43 7.39 
 

pCO
2 

52.
4 

38.
6 

35.4 38.9 42.1
0 

39.6
0 

32.5
0 

32.6
0 

32.7
0 

35.8
0 

mm
HG 

pO2 246 134 125 145 159.
00 

168.
00 

117.
00 

90.2
0 

95.6
0 

48.3
0 

mm
HG 

ctHb 98 76 93 86 92.0
0 

106.
00 

98.0
0 

86.0
0 

103.
00 

159.
00 

g/L 

Hctc 32 26 30.4 30.8 30.6
0 

34.6
0 

29.7
0 

29.6
0 

32.6
0 

50.2
0 

% 

sO2 106 10.
3 

98.9 103.
6 

103.
40 

106.
70 

104.
80 

101.
60 

101.
80 

83.2
0 

% 

FO2
Hb 

102 95.
6 

97.6 100.
5 

100.
60 

98.6
0 

96.4
0 

93.5
0 

91.3
0 

72.6
0 

% 

FCO
Hb 

1 0.9 0.6 0.8 1.10 0.80 0.60 0.80 0.70 1.00 % 

FHH
b 

0.1 0.4 1 0.6 0.50 0.40 0.80 1.50 10.3
0 

28.9
0 

% 
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FMet
Hb 

1.2 0.6 1.3 1.2 1.50 103.
00 

0.90 0.80 0.90 0.80 % 

c Ka 
+ 

3.6 4.1 3.5 2.8 3.60 2.90 3.40 3.00 3.10 3.60 mmo
l/L 

c 
Na+ 

156 154 145 139 138.
00 

137.
00 

132.
00 

136.
00 

131.
00 

129.
00 

mmo
l/L 

c Ca 
2+ 

0.8
1 

0.9
6 

0.86 0.73 0.82 0.76 0.79 0.73 0.69 0.63 mmo
l/L 

c CL 
- 

111 117 99 97 100.
00 

101.
00 

102.
00 

104.
00 

98.0
0 

96.0
0 

mmo
l/L 

cGlu 11.
8 

6.9 6.3 8.6 7.50 6.40 5.40 5.20 8.60 6.20 mmo
l/L 

cLac 2.4 1 0.8 1.1 1.60 0.70 0.80 0.40 0.80 1.10 mmo
l/L 

CRP 23 45 99 129 186.
00 

201.
00 

117.
00 

106.
00 

73.0
0 

12.3
0 

mg/L 

Wbc 10.
32 

9.8
7 

10.3 9.63 14.6
0 

15.4
0 

13.6
0 

12.3
0 

11.8
0 

8.80 
 

Lym 12.
2 

9.6 11.3 15.6 10.2
0 

11.6
0 

10.3
0 

15.6
0 

18.9
0 

24.8
0 

 

Fib 182 368 406 417 400.
00 

386.
00 

353.
00 

312.
00 

256.
00 

234.
00 

mg/d
l 

Pro 
Ca 

0.9 1.3 2.3 3.2 6.20 7.10 6.20 4.10 2.80 0.90 
 

 

pacienti 7. 

mde

dr. 

38 w. 

dR

e 1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.4
1 

7.4
3 

7.46 7.51 7.46 7.39 7.41 7.29 7.35 7.34 
 

pCO
2 

42.
6 

38.
6 

37.9 38.7 39.6
0 

38.9
0 

31.8
0 

29.7
0 

34.5
0 

37.6
0 

mm
HG 

pO2 249 138 104 116 145.
00 

159.
00 

126.
00 

92.7
0 

98.9
0 

56.8
0 

mm
HG 

ctHb 83 72 86 86 93.0
0 

106.
00 

96.0
0 

86.0
0 

96.0
0 

152.
00 

g/L 

Hctc 33 27 29.6 29.7 29.3
0 

31.4
0 

32.6
0 

29.6
0 

32.1
0 

46.7
0 

% 

sO2 99.
6 

97.
6 

103.
6 

103.
1 

102.
80 

104.
60 

105.
30 

96.7
0 

89.3
0 

78.6
0 

% 

FO2
Hb 

96.
3 

97.
6 

89.6 96.4 98.6
0 

99.7
0 

96.3
0 

94.5
0 

88.6
0 

72.6
0 

% 

FCO
Hb 

1 0.9 0.8 1.1 1.20 0.90 0.80 0.60 0.80 1.30 % 

FHH 0.3 0.7 1.6 1.2 0.80 0.90 1.90 3.30 6.20 29.4 % 
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b 0 

FMet
Hb 

1.1 0.6 0.9 0.8 1.30 1.20 0.80 0.80 0.90 0.80 % 

c Ka 
+ 

3.4 3.8 2.7 3.1 3.70 3.60 4.10 3.30 3.40 3.50 mmo
l/L 

c 
Na+ 

152 153 129 124 138.
00 

148.
00 

135.
00 

139.
00 

134.
00 

126.
00 

mmo
l/L 

c Ca 
2+ 

0.8
2 

1.1 0.83 0.79 0.82 0.78 0.79 0.82 0.78 0.71 mmo
l/L 

c CL 
- 

102 113 103 98 100.
00 

101.
00 

102.
00 

103.
00 

95.0
0 

93.0
0 

mmo
l/L 

cGlu 13.
2 

7.9 6.4 8.9 9.20 6.30 5.80 4.80 5.50 5.40 mmo
l/L 

cLac 2 0.9 1.1 1.3 1.60 0.90 0.70 0.90 0.80 1.10 mmo
l/L 

CRP 8 38 69 115 189.
00 

201.
00 

156.
00 

123.
00 

55.0
0 

10.3
0 

mg/L 

Wbc 9.9
8 

9.4
6 

9.96 9.58 16.5
0 

17.8
0 

12.8
0 

10.5
0 

11.6
0 

8.36 
 

Lym 31.
3 

9.2 13.6 16.4 11.3
0 

12.8
0 

10.3
0 

9.81 19.6
0 

23.5
6 

 

Fib 183 289 356 402 398.
00 

976.
00 

356.
00 

316.
00 

289.
00 

216.
00 

mg/d
l 

Pro 
Ca 

0.8 2.1 2.6 3.3 6.40 7.80 5.80 3.40 1.90 0.80 
 

 

pacienti 8. 

mamr

. 

26 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.28 7.39 7.41 7.38 7.48 7.43 7.48 7.44 7.48 7.43 
 

pCO
2 

46.5
0 

35.8
0 

39.6
0 

34.7
0 

40.1
0 

47.6
0 

37.9
0 

38.6
0 

37.9
0 

42.6
0 

mm
HG 

pO2 201.
00 

156.
00 

123.
00 

149.
00 

99.0
0 

89.0
0 

82.0
0 

106.
00 

76.0
0 

86.0
0 

mm
HG 

ctHb 132.
00 

111.
00 

95.0
0 

100.
00 

106.
00 

108.
00 

124.
00 

118.
00 

106.
00 

127.
00 

g/L 

Hctc 40.1
0 

35.6
0 

24.6
0 

33.6
0 

38.6
0 

36.7
0 

39.8
0 

35.9
0 

36.4
0 

37.5
0 

% 

sO2 101.
30 

102.
40 

96.4
0 

96.5
0 

97.4
0 

65.4
0 

89.6
0 

101.
00 

84.7
0 

94.6
0 

% 

FO2
Hb 

95.4
0 

96.8
0 

86.4
0 

92.4
0 

93.6
0 

68.4
0 

86.2
0 

89.3
0 

76.2
0 

93.6
0 

% 

FCO
Hb 

1.60 0.80 1.10 0.80 1.30 1.50 1.30 1.20 0.90 1.10 % 
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FHH
b 

0.40 0.50 11.3
0 

0.50 0.80 31.2
0 

3.10 5.20 14.6
0 

3.40 % 

FMet
Hb 

1.30 1.50 0.80 1.20 0.70 1.20 0.50 -
0.60 

-
0.60 

0.70 % 

c Ka 
+ 

5.80 3.60 3.70 3.50 3.90 3.40 3.90 3.50 3.70 3.40 mmo
l/L 

c 
Na+ 

152.
00 

151.
00 

148.
00 

143.
00 

146.
00 

139.
00 

138.
00 

139.
00 

140.
00 

142.
00 

mmo
l/L 

c Ca 
2+ 

0.76 0.75 1.20 1.02 0.85 0.93 0.74 0.96 0.76 0.82 mmo
l/L 

c CL 
- 

126.
00 

112.
00 

114.
00 

119.
00 

105.
00 

98.0
0 

98.0
0 

95.0
0 

97.0
0 

105.
00 

mmo
l/L 

cGlu 9.10 6.30 6.40 5.30 4.80 4.20 5.10 4.70 4.10 4.50 mmo
l/L 

cLac 1.50 1.40 1.60 0.70 0.80 0.70 0.70 0.60 0.70 0.90 mmo
l/L 

CRP 28.0
0 

221.
00 

186.
00 

156.
00 

103.
00 

56.0
0 

63.0
0 

42.0
0 

35.0
0 

24.0
0 

mg/
L 

Wbc 14.6
0 

10.3
0 

10.9
0 

8.78 15.4
0 

9.65 15.7
1 

13.6
0 

12.4
0 

10.2
4 

 

Lym 14.8
0 

21.2
0 

15.6
0 

14.8
0 

11.5
0 

14.6
0 

16.8
0 

17.9
0 

18.4
0 

21.6
0 

 

Fib 312.
00 

387.
00 

356.
00 

315.
00 

297.
30 

276.
00 

297.
00 

267.
00 

254.
00 

234.
00 

mg/d
l 

Pro 
Ca 

1.8 2.7 4.2 5.4 5.90 6.20 5.60 3.10 1.50 1.10 
 

 

pacienti 9. 

mamr

. 

62 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.45 7.43 7.49 7.39 7.45 7.51 7.38 7.41 7.39 7.45 
 

pCO
2 

39.5
0 

37.6
0 

39.6
0 

35.7
0 

39.6
0 

48.6
0 

37.4
0 

40.3
0 

43.6
0 

38.6
0 

mm
HG 

pO2 196.
00 

133.
00 

56.0
0 

146.
00 

136.
00 

39.0
0 

85.0
0 

76.0
0 

68.0
0 

79.0
0 

mm
HG 

ctHb 124.
00 

113.
00 

89.0
0 

113.
00 

124.
00 

118.
00 

134.
00 

123.
00 

124.
00 

118.
00 

g/L 

Hctc 40.2
0 

36.4
0 

28.6
0 

31.4
0 

33.4
0 

35.7
0 

38.7
0 

35.4
0 

33.4
0 

36.4
0 

% 

sO2 98.6
0 

98.4
0 

86.4
0 

94.6
0 

92.4
0 

72.4
0 

93.4
0 

91.3
0 

69.4
0 

96.5
0 

% 

FO2
Hb 

96.9
0 

97.4
0 

76.5
0 

97.7
0 

99.5
0 

58.9
0 

95.1
0 

94.9
0 

77.9
0 

95.0
0 

% 

FCO
Hb 

1.50 0.90 1.10 0.90 1.20 1.30 1.10 0.80 0.90 1.20 % 
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FHH
b 

0.60 0.80 15.4
0 

0.60 1.20 26.4
0 

6.40 5.20 18.6
0 

4.50 % 

FMet
Hb 

1.20 1.30 1.10 1.40 -
0.80 

1.20 0.80 -
0.70 

-
0.80 

1.00 % 

c Ka 
+ 

4.20 3.80 3.40 3.90 3.50 3.30 3.70 3.60 3.70 3.20 mmo
l/L 

c 
Na+ 

138.
00 

142.
00 

138.
00 

136.
00 

137.
00 

134.
00 

141.
00 

136.
00 

138.
00 

142.
00 

mmo
l/L 

c Ca 
2+ 

0.96 0.78 1.00 1.00 0.80 0.90 1.01 0.96 0.81 0.93 mmo
l/L 

c CL 
- 

113.
00 

102.
00 

112.
00 

109.
00 

103.
00 

96.0
0 

92.0
0 

96.0
0 

93.0
0 

101.
00 

mmo
l/L 

cGlu 6.90 5.40 7.20 5.40 4.80 4.10 5.20 4.70 3.80 4.60 mmo
l/L 

cLac 1.10 1.50 1.30 0.80 0.70 1.10 0.80 0.70 0.80 0.80 mmo
l/L 

CRP 9.00 119.
00 

198.
00 

134.
00 

86.0
0 

54.0
0 

48.0
0 

53.0
0 

38.0
0 

31.0
0 

mg/
L 

Wbc 15.2
4 

12.5
2 

12.4
0 

9.63 13.6
0 

9.30 14.2
5 

11.3
2 

10.0
2 

9.63 
 

Lym 14.6
0 

21.4
0 

15.8
0 

16.4
0 

11.2
3 

14.5
2 

12.7
0 

16.2
0 

18.2
0 

20.7
0 

 

Fib 324.
00 

389.
00 

375.
00 

312.
00 

286.
00 

263.
00 

289.
00 

276.
00 

254.
00 

238.
00 

mg/d
l 

Pro 
Ca 

1.8 2.7 5.4 6.3 5.40 5.80 7.30 3.20 1.40 1.00 
 

 

pacienti 10. 

mamr

. 

37 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.43 7.42 7.38 7.36 7.42 7.43 7.49 7.42 7.39 7.42 
 

pCO
2 

43.9
0 

32.4
0 

38.6
0 

36.4
0 

48.0
0 

48.9
0 

37.8
0 

39.4
0 

42.6
0 

38.7
0 

mm
HG 

pO2 176.
00 

156.
00 

49.7
0 

194.
00 

146.
00 

76.0
0 

92.0
0 

77.0
0 

58.0
0 

79.0
0 

mm
HG 

ctHb 124.
00 

108.
00 

89.0
0 

109.
00 

118.
00 

121.
00 

129.
00 

120.
00 

104.
00 

118.
00 

g/L 

Hctc 37.4
6 

33.4
7 

29.6
7 

31.8
7 

34.6
9 

34.7
8 

38.2
8 

34.1
5 

32.4
5 

36.7
6 

% 

sO2 101.
30 

102.
60 

83.6
0 

92.4
0 

94.7
0 

70.4
0 

86.4
0 

97.6
0 

76.2
0 

92.7
0 

% 

FO2
Hb 

98.3
4 

96.7
0 

79.6
0 

96.7
0 

98.5
0 

67.2
0 

91.4
0 

88.4
0 

79.1
0 

92.4
0 

% 

FCO
Hb 

1.60 0.90 1.30 0.90 1.10 1.20 1.30 1.20 1.10 1.20 % 
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FHH
b 

0.30 0.80 14.3
0 

0.90 0.70 24.9
0 

6.40 8.70 5.30 2.80 % 

FMet
Hb 

1.00 1.10 0.80 1.30 -
0.70 

-
0.20 

0.70 -
0.30 

-
0.20 

0.70 % 

c Ka 
+ 

4.50 3.20 3.20 3.40 3.20 3.20 3.70 3.40 3.10 3.40 mmo
l/L 

c 
Na+ 

138.
00 

137.
00 

136.
00 

135.
00 

142.
00 

135.
00 

137.
00 

132.
00 

138.
00 

143.
00 

mmo
l/L 

c Ca 
2+ 

0.84 0.76 0.98 0.92 0.67 0.76 0.83 0.78 0.69 0.83 mmo
l/L 

c CL 
- 

114.
00 

106.
00 

104.
00 

107.
00 

97.0
0 

91.0
0 

93.0
0 

95.0
0 

96.0
0 

99.0
0 

mmo
l/L 

cGlu 7.80 6.40 7.20 6.20 4.30 3.80 4.30 4.90 4.60 4.40 mmo
l/L 

cLac 1.20 1.60 1.30 0.70 0.80 0.90 1.10 0.80 0.60 0.70 mmo
l/L 

CRP 42.0
0 

223.
00 

196.
00 

134.
00 

72.0
0 

52.0
0 

83.0
0 

42.0
0 

38.0
0 

36.0
0 

mg/
L 

Wbc 14.3
3 

10.2
4 

10.5
4 

8.63 15.9
6 

9.86 13.7
8 

11.9
6 

10.2
6 

8.96 
 

Lym 16.3
0 

16.3
0 

13.4
0 

14.6
0 

11.3
0 

14.5
0 

14.9
0 

16.3
0 

18.4
0 

21.6
0 

 

Fib 314.
00 

410.
00 

379.
00 

364.
00 

297.
00 

267.
00 

301.
00 

378.
00 

351.
00 

231.
00 

mg/d
l 

Pro 
Ca 

2.3 3.9 5.5 6.9 6.70 7.70 5.20 3.80 2.80 0.90 
 

 

pacienti 11. 

mamr

. 

49 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.38 7.41 7.43 7.41 7.45 7.42 7.43 7.44 7.43 7.47 
 

pCO
2 

39.0
0 

37.0
0 

39.5
0 

36.7
0 

40.0
0 

43.0
0 

48.0
0 

46.7
0 

42.9
0 

43.2
0 

mm
HG 

pO2 196.
00 

138.
00 

49.0
0 

134.
00 

156.
00 

49.0
0 

98.0
0 

72.0
0 

56.0
0 

76.0
0 

mm
HG 

ctHb 135.
00 

124.
00 

96.0
0 

116.
00 

107.
00 

726.
00 

138.
00 

16.0
0 

108.
00 

119.
00 

g/L 

Hctc 36.8
0 

33.6
0 

28.4
0 

34.5
0 

35.5
0 

39.4
0 

38.4
0 

37.6
0 

33.2
0 

38.4
0 

% 

sO2 89.6
0 

92.4
0 

82.3
0 

99.4
0 

97.6
0 

74.3
0 

95.4
0 

97.8
0 

80.3
0 

97.6
0 

% 

FO2
Hb 

98.6
0 

98.4
0 

86.4
0 

94.6
0 

92.4
0 

72.4
0 

93.4
0 

91.3
0 

69.4
0 

96.5
0 

% 

FCO
Hb 

1.60 0.80 1.20 0.90 1.20 1.20 1.10 0.90 1.00 1.10 % 
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FHH
b 

0.30 0.60 1.30 16.7
0 

2.60 21.6
0 

5.60 4.60 3.30 2.90 % 

FMet
Hb 

1.30 1.20 1.10 1.10 -
0.80 

1.50 0.80 -
0.90 

-
0.80 

1.20 % 

c Ka 
+ 

4.30 3.70 3.50 3.70 3.40 3.30 3.80 3.40 3.50 3.70 mmo
l/L 

c 
Na+ 

141.
00 

143.
00 

148.
00 

143.
00 

140.
00 

137.
00 

135.
00 

132.
00 

145.
00 

148.
00 

mmo
l/L 

c Ca 
2+ 

0.98 0.78 0.90 1.20 0.80 1.23 0.87 0.93 0.82 1.00 mmo
l/L 

c CL 
- 

111.
00 

103.
00 

108.
00 

103.
00 

101.
00 

96.0
0 

98.0
0 

99.0
0 

94.0
0 

98.0
0 

mmo
l/L 

cGlu 7.60 5.60 7.20 6.30 4.80 5.30 5.60 4.90 4.30 5.10 mmo
l/L 

cLac 1.10 1.70 1.30 0.90 0.80 1.10 0.90 0.70 0.90 0.70 mmo
l/L 

CRP 3.80 136.
00 

176.
00 

139.
00 

88.0
0 

59.0
0 

83.0
0 

56.0
0 

48.0
0 

37.0
0 

mg/
L 

Wbc 17.3
2 

10.6
0 

10.7
5 

9.63 17.6
4 

9.76 12.6
7 

16.8
5 

12.7
0 

8.97 
 

Lym 15.2
0 

18.9
0 

16.2
0 

16.6
0 

12.3
0 

16.4
0 

14.6
0 

16.7
0 

18.4
0 

20.6
0 

 

Fib 298.
00 

356.
00 

394.
00 

354.
00 

292.
00 

246.
00 

311.
00 

299.
00 

245.
00 

236.
00 

mg/d
l 

Pro 
Ca 

5.3 3.1 4.5 6.4 5.80 4.90 6.80 4.40 2.10 1.00 
 

 

pacienti 12: 

mamr

. 

39 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.19 7.23 7.41 7.39 7.36 7.37 7.44 7.35 7.20 7.19 
 

pCO
2 

53.0
0 

46.9
0 

46.3
0 

38.4
0 

39.7
0 

34.8
0 

38.7
0 

41.6
0 

42.8
0 

52.9
0 

mm
HG 

pO2 49.0
0 

43.0
0 

154.
00 

201.
00 

159.
00 

89.0
0 

167.
00 

96.0
0 

56.0
0 

38.0
0 

mm
HG 

ctHb 146.
00 

39.0
0 

86.0
0 

81.0
0 

158.
00 

144.
00 

123.
00 

79.0
0 

76.0
0 

52.0
0 

g/L 

Hctc 44.6
0 

38.7
0 

29.6
0 

25.6
0 

59.7
0 

39.8
0 

34.6
0 

29.8
0 

27.6
0 

15.9
0 

% 

sO2 78.9
0 

76.8
0 

83.4
0 

103.
40 

96.7
0 

98.8
0 

105.
40 

96.4
0 

83.6
0 

56.4
0 

% 

FO2
Hb 

70.3
0 

72.6
0 

99.6
0 

96.4
0 

98.6
0 

93.4
0 

93.8
0 

86.7
0 

76.6
0 

51.4
0 

% 

FCO
Hb 

5.70 1.40 0.90 0.80 0.70 1.20 1.10 1.30 0.80 1.10 % 
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FHH
b 

23.4
0 

22.5
0 

1.20 2.30 0.90 3.60 2.90 6.10 12.6
0 

39.7
0 

% 

FMet
Hb 

1.20 1.00 0.90 0.70 0.80 0.90 0.70 0.90 1.00 0.90 % 

c Ka 
+ 

2.00 2.90 3.60 3.50 3.10 3.30 3.60 3.70 3.60 3.80 mmo
l/L 

c 
Na+ 

142.
00 

149.
00 

133.
00 

128.
00 

138.
00 

128.
00 

119.
00 

156.
00 

142.
00 

152.
00 

mmo
l/L 

c Ca 
2+ 

0.99 0.93 0.82 0.96 2.35 8.62 23.5
2 

3.60 2.14 0.86 mmo
l/L 

c CL 
- 

111.
00 

108.
00 

99.0
0 

92.0
0 

109.
00 

97.0
0 

83.0
0 

125.
00 

114.
00 

123.
00 

mmo
l/L 

cGlu 8.30 6.30 7.40 10.4
0 

10.6
0 

4.80 5.60 4.10 5.70 4.90 mmo
l/L 

cLac 2.30 1.90 1.40 1.80 1.90 2.60 1.60 1.70 1.50 2.20 mmo
l/L 

CRP 49.0
0 

138.
00 

156.
00 

167.
00 

156.
00 

38.0
0 

68.0
0 

63.0
0 

114.
00 

159.
00 

mg/
L 

Wbc 5.78 12.6
4 

11.1
1 

36.7
0 

13.5
6 

32.7
0 

29.8
6 

26.7
4 

13.5
6 

12.4
1 

 

Lym 12.9
0 

5.50 9.40 6.50 5.10 1.30 2.70 3.80 4.60 3.70 
 

Fib 189.
00 

249.
00 

283.
00 

386.
00 

462.
00 

567.
00 

523.
00 

401.
00 

2.86 176.
00 

mg/d
l 

Pro 
Ca 

0.8 3.7 4.1 5.2 4.40 5.90 6.60 7.80 9.10 9.60 
 

 

pacienti 13. 

mde

dr. 

26 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.43 7.39 7.36 7.42 7.43 7.42 7.49 7.46 7.41 7.42 
 

pCO
2 

39.6
0 

37.8
0 

39.7
0 

36.7
0 

43.6
0 

52.1
0 

39.7
0 

43.1
0 

42.9
0 

43.7
0 

mm
HG 

pO2 189.
00 

156.
00 

69.0
0 

152.
00 

23.0
0 

49.0
0 

83.0
0 

62.0
0 

48.0
0 

86.0
0 

mm
HG 

ctHb 136.
00 

104.
00 

82.0
0 

107.
00 

119.
00 

127.
00 

136.
00 

117.
00 

109.
00 

129.
00 

g/L 

Hctc 41.6
0 

33.2
0 

29.7
0 

28.7
0 

33.7
0 

37.4
0 

38.9
0 

38.1
0 

33.8
0 

37.4
0 

% 

sO2 96.8
0 

99.4
0 

79.2
0 

103.
50 

96.7
0 

63.4
0 

97.6
0 

93.7
0 

79.6
0 

92.4
0 

% 

FO2
Hb 

97.2
0 

96.7
0 

78.9
0 

89.6
0 

97.6
0 

69.1
0 

86.4
0 

92.6
0 

78.1
0 

95.4
0 

% 

FCO
Hb 

1.30 0.80 1.00 0.90 1.30 1.20 1.00 0.80 0.80 1.10 % 
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FHH
b 

0.60 0.80 1.30 2.60 6.70 32.7
0 

3.40 4.50 19.6
0 

3.80 % 

FMet
Hb 

1.20 1.30 0.80 1.10 1.30 1.50 0.80 0.60 1.30 0.90 % 

c Ka 
+ 

3.20 3.60 3.70 3.40 3.80 3.70 4.60 3.80 3.60 3.90 mmo
l/L 

c 
Na+ 

143.
00 

146.
00 

142.
00 

141.
00 

147.
00 

141.
00 

137.
00 

138.
00 

143.
00 

144.
00 

mmo
l/L 

c Ca 
2+ 

0.93 0.85 0.96 1.10 0.83 0.86 0.86 0.93 0.76 0.86 mmo
l/L 

c CL 
- 

113.
00 

105.
00 

105.
00 

112.
00 

108.
00 

93.0
0 

94.0
0 

93.0
0 

99.0
0 

105.
00 

mmo
l/L 

cGlu 7.60 6.40 4.90 5.60 4.40 4.10 5.90 4.30 3.80 4.50 mmo
l/L 

cLac 1.50 1.80 1.20 0.80 0.90 0.70 0.60 0.70 0.90 0.90 mmo
l/L 

CRP 12.0
0 

113.
00 

256.
00 

138.
00 

96.0
0 

54.0
0 

76.0
0 

63.0
0 

39.0
0 

37.0
0 

mg/
L 

Wbc 17.2
3 

9.52 10.3
4 

9.46 15.3
6 

9.45 15.2
7 

13.6
4 

13.4
6 

9.47 
 

Lym 14.6
0 

18.6
0 

17.6
0 

16.5
0 

12.3
0 

14.7
0 

16.4
0 

18.7
0 

16.7
0 

19.6
0 

 

Fib 332.
00 

394.
00 

406.
00 

354.
00 

311.
00 

278.
00 

285.
00 

276.
00 

254.
00 

231.
00 

mg/d
l 

Pro 
Ca 

2.3 2.9 5.4 6.1 5.60 5.40 6.60 3.30 2.10 1.30 
 

 

pacienti 14. 

mde

dr. 

52 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.38 7.41 7.43 7.42 7.43 7.43 7.46 7.44 7.38 7.43 
 

pCO
2 

41.3
0 

37.6
0 

39.4
0 

37.6
0 

42.5
0 

49.3
0 

39.7
0 

40.1
0 

43.6
0 

42.3
0 

mm
HG 

pO2 198.
00 

136.
00 

56.0
0 

148.
00 

164.
00 

83.0
0 

113.
00 

74.0
0 

58.0
0 

88.0
0 

mm
HG 

ctHb 134.
00 

108.
00 

98.0
0 

102.
00 

126.
00 

122.
00 

138.
00 

134.
00 

124.
00 

126.
00 

g/L 

Hctc 37.6
0 

33.9
0 

28.4
0 

31.9
0 

35.6
0 

36.7
0 

38.9
0 

37.5
0 

33.1
0 

37.1
0 

% 

sO2 98.6
0 

97.6
0 

79.6
0 

96.6
0 

98.7
0 

76.4
0 

89.7
0 

96.2
0 

76.1
0 

89.3
0 

% 

FO2
Hb 

97.6
0 

98,,
7 

77.8
0 

96.4
0 

98.7
0 

68.4
0 

96.1
0 

93.4
0 

86.4
0 

93.2
0 

% 

FCO
Hb 

1.70 0.80 1.20 0.90 1.30 1.20 1.10 0.90 0.70 0.90 % 
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FHH
b 

0.60 0.80 3.90 0.80 0.40 0.90 2.70 5.70 16.8
0 

3.90 % 

FMet
Hb 

1.20 1.30 0.80 1.20 0.30 1.30 0.10 0.30 0.60 0.90 % 

c Ka 
+ 

5.20 3.60 3.70 3.40 3.50 3.20 4.40 3.80 3.30 3.50 mmo
l/L 

c 
Na+ 

152.
00 

159.
00 

143.
00 

137.
00 

136.
00 

136.
00 

133.
00 

132.
00 

196.
00 

142.
00 

mmo
l/L 

c Ca 
2+ 

0.91 0.86 1.21 0.94 0.83 0.78 0.86 0.96 0.73 0.86 mmo
l/L 

c CL 
- 

112.
00 

113.
00 

105.
00 

116.
00 

96.0
0 

94.0
0 

99.0
0 

91.0
0 

97.0
0 

104.
00 

mmo
l/L 

cGlu 7.60 5.40 6.60 5.40 4.20 4.30 5.60 4.10 3.80 4.70 mmo
l/L 

cLac 1.30 1.70 0.80 0.90 1.10 0.90 0.90 0.80 0.60 0.80 mmo
l/L 

CRP 56.0
0 

179.
00 

231.
00 

143.
00 

69.0
0 

49.0
0 

92.0
0 

53.0
0 

43.0
0 

32.0
0 

mg/
L 

Wbc 14.6
3 

8.70 12.3
7 

9.56 14.7
6 

9.86 12.7
6 

13.4
5 

12.9
5 

11.3
4 

 

Lym 14.6
0 

18.7
0 

13.6
0 

14.6
0 

12.8
0 

18.9
0 

17.6
0 

16.4
0 

18.2
0 

21.3
0 

 

Fib 229.
00 

346.
00 

408.
00 

367.
00 

246.
00 

257.
00 

301.
00 

284.
00 

263.
00 

216.
00 

mg/d
l 

Pro 
Ca 

1.9 2.7 3.8 6.7 7.20 6.10 5.80 2.80 1.70 0.80 
 

 

pacienti 15. 

mamr

. 

56 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.29 7.43 7.46 7.39 7.43 7.38 7.52 7.43 7.38 7.42 
 

pCO
2 

45.6
0 

39.6
0 

43.8
0 

37.9
0 

42.6
0 

53.8
0 

39.7
0 

42.7
0 

48.9
0 

42.7
0 

mm
HG 

pO2 209.
00 

156.
00 

175.
60 

168.
00 

158.
00 

94.5
0 

72.0
0 

76.0
0 

52.0
0 

93.5
0 

mm
HG 

ctHb 128.
00 

106.
00 

89.0
0 

103.
00 

116.
00 

123.
00 

134.
00 

128.
00 

106.
00 

126.
00 

g/L 

Hctc 38.6
0 

34.6
0 

31.1
0 

33.7
0 

36.8
0 

37.9
0 

37.4
0 

36.4
0 

33.9
0 

34.2
0 

% 

sO2 92.7
0 

93.7
0 

86.3
0 

96.7
0 

99.7
0 

98.6
0 

97.6
0 

96.4
0 

86.4
0 

97.6
0 

% 

FO2
Hb 

97.6
0 

96.8
0 

86.7
0 

96.8
0 

98.4
0 

67.9
0 

94.2
0 

96.7
0 

87.6
0 

96.4
0 

% 

FCO
Hb 

1.90 0.90 0.70 1.10 1.00 1.90 1.20 1.30 1.20 1.20 % 
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FHH
b 

0.60 0.90 14.6
0 

0.60 1.30 26.7
0 

2.90 4.60 19.6
0 

3.40 % 

FMet
Hb 

1.30 1.20 0.90 1.30 -
2.10 

1.30 0.80 0.40 0.60 0.70 % 

c Ka 
+ 

4.90 3.50 3.90 3.40 3.70 3.40 4.60 3.80 3.20 3.30 mmo
l/L 

c 
Na+ 

145.
00 

146.
00 

141.
00 

139.
00 

152.
00 

136.
00 

127.
00 

132.
00 

138.
00 

143.
00 

mmo
l/L 

c Ca 
2+ 

0.93 0.78 1.30 1.21 0.86 0.83 0.89 0.94 0.73 0.83 mmo
l/L 

c CL 
- 

112.
00 

110.
00 

103.
00 

105.
00 

103.
00 

96.0
0 

93.0
0 

94.0
0 

92.0
0 

109.
00 

mmo
l/L 

cGlu 8.40 5.70 6.30 5.40 4.60 4.20 5.30 4.10 3.90 4.20 mmo
l/L 

cLac 1.30 1.60 1.30 0.80 0.80 0.90 0.70 0.60 0.80 0.60 mmo
l/L 

CRP 34.0
0 

136.
00 

211.
00 

196.
00 

96.0
0 

86.0
0 

74.0
0 

53.0
0 

62.0
0 

29.0
0 

mg/
L 

Wbc 14.5
3 

10.6
3 

9.86 8.64 16.3
7 

9.49 12.8
6 

12.7
1 

13.9
0 

12.3
1 

 

Lym 14.6
0 

19.8
0 

16.7
0 

16.8
0 

11.6
0 

16.2
0 

13.4
0 

14.7
0 

18.4
0 

21.3
0 

 

Fib 364.
00 

392.
00 

346.
00 

321.
00 

289.
00 

264.
00 

341.
00 

296.
00 

264.
00 

251.
00 

mg/d
l 

Pro 
Ca 

1.9 5.6 4.2 6.8 5.70 6.10 5.30 4.20 2.70 0.70 
 

 

pacienti 16 

mamr

. 

38 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.44 7.36 7.45 7.46 7.43 7.43 7.42 7.39 7.36 7.21 
 

pCO
2 

53.4
0 

45.2
0 

43.2
1 

38.6
7 

41.3
6 

38.4
6 

39.4
6 

36.2
1 

36.4
3 

48.9
1 

mm
HG 

pO2 43.6
7 

42.3
0 

153.
30 

236.
90 

139.
00 

69.7
8 

156.
60 

79.6
0 

56.4
0 

33.4
0 

mm
HG 

ctHb 137.
00 

123.
00 

91.0
0 

86.0
0 

168.
00 

134.
00 

126.
00 

69.0
0 

89.0
0 

46.0
0 

g/L 

Hctc 44.3
0 

36.8
0 

32.6
0 

38.7
0 

56.4
0 

38.9
0 

36.8
0 

23.4
0 

26.3
0 

12.9
0 

% 

sO2 78.6
0 

75.4
0 

89.7
0 

96.6
0 

99.7
0 

95.2
0 

96.8
0 

94.4
0 

76.9
0 

53.6
0 

% 

FO2
Hb 

73.6
0 

72.9
0 

92.7
0 

96.8
0 

96.8
0 

94.6
0 

97.3
0 

93.7
0 

76.8
0 

47.6
0 

% 

FCO
Hb 

4.60 1.40 0.80 0.70 0.80 1.60 1.80 1.30 1.10 1.20 % 
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FHH
b 

22.6
0 

23.4
0 

0.80 0.30 0.80 4.30 0.10 5.60 18.6
0 

58.7
0 

% 

FMet
Hb 

1.10 0.90 1.20 0.80 0.90 0.80 0.70 1.30 1.20 0.10 % 

c Ka 
+ 

2.90 3.60 2.70 3.60 3.20 3.40 3.60 3.30 3.40 3.60 mmo
l/L 

c 
Na+ 

153.
00 

139.
00 

137.
00 

146.
00 

136.
00 

128.
00 

121.
00 

126.
00 

157.
00 

155.
00 

mmo
l/L 

c Ca 
2+ 

0.89 0.95 0.86 0.95 0.91 1.40 1.30 0.97 1.34 0.53 mmo
l/L 

c CL 
- 

106.
00 

100.
00 

96.0
0 

97.0
0 

103.
00 

96.0
0 

86.0
0 

104.
00 

117.
00 

109.
00 

mmo
l/L 

cGlu 8.80 5.60 7.30 9.60 5.30 4.50 5.00 4.70 6.30 4.30 mmo
l/L 

cLac 3.60 1.30 1.50 1.40 1.20 2.40 1.20 1.30 1.20 2.40 mmo
l/L 

CRP 56.0
0 

162.
00 

128.
00 

205.
00 

234.
00 

194.
00 

86.0
0 

76.0
0 

39.0
0 

186.
00 

mg/
L 

Wbc 5.36 9.46 9.78 9.96 14.7
6 

43.1
0 

33.6
0 

39.1
0 

9.46 9.56 
 

Lym 13.0
0 

3.40 9.40 3.60 4.80 0.90 3.60 5.00 4.20 3.60 
 

Fib 201.
00 

486.
00 

501.
00 

546.
00 

609.
00 

465.
00 

387.
00 

256.
00 

237.
00 

184.
00 

mg/d
l 

Pro 
Ca 

1.3 5.4 5.9 8.2 7.90 6.40 6.90 8.80 10.6
0 

11.3
0 

 

 

pacienti 17. 

mamr

. 

34 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.42 7.39 7.34 7.42 7.43 7.47 7.43 7.48 7.46 7.45 
 

pCO
2 

43.6
0 

35.6
0 

38.4
0 

36.9
0 

41.0
0 

48.6
0 

37.4
0 

42.6
0 

50.1
0 

39.6
0 

mm
HG 

pO2 197.
40 

134.
60 

89.7
0 

157.
40 

114.
70 

64.3
0 

82.4
0 

74.2
0 

45.2
0 

86.9
0 

mm
HG 

ctHb 126.
00 

105.
00 

86.0
0 

103.
00 

114.
00 

121.
00 

136.
00 

116.
00 

109.
00 

119.
00 

g/L 

Hctc 38.9
0 

34.6
0 

29.7
0 

33.6
0 

36.7
0 

38.9
0 

39.6
0 

37.6
0 

33.6
0 

37.9
0 

% 

sO2 98.7
0 

96.8
0 

79.4
0 

96.8
0 

97.4
0 

78.6
0 

96.7
0 

94.9
0 

86.2
0 

94.7
0 

% 

FO2
Hb 

98.6
0 

98.4
0 

92.6
0 

91.6
0 

95.8
0 

75.6
0 

89.4
0 

96.4
0 

74.3
0 

94.3
0 

% 

FCO
Hb 

1.20 0.90 1.20 0.90 1.20 1.10 1.30 1.20 1.10 0.90 % 
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FHH
b 

0.40 0.60 2.60 0.90 12.4
0 

3.50 2.90 3.60 2.80 3.70 % 

FMet
Hb 

0.80 1.30 1.20 1.20 0.00 1.20 0.80 0.10 0.30 0.90 % 

c Ka 
+ 

5.20 3.60 3.40 3.40 3.80 3.60 3.90 4.10 3.30 3.70 mmo
l/L 

c 
Na+ 

142.
00 

140.
00 

137.
00 

138.
00 

138.
00 

136.
00 

134.
00 

139.
00 

141.
00 

138.
00 

mmo
l/L 

c Ca 
2+ 

0.91 0.83 1.20 1.30 0.86 0.86 0.84 0.91 0.76 0.93 mmo
l/L 

c CL 
- 

113.
00 

109.
00 

105.
00 

113.
00 

102.
00 

96.0
0 

91.0
0 

93.0
0 

96.0
0 

103.
00 

mmo
l/L 

cGlu 7.90 5.60 6.10 5.50 5.10 4.20 5.30 4.10 3.60 4.60 mmo
l/L 

cLac 1.10 1.30 0.80 0.70 0.80 0.90 0.90 0.80 0.70 0.80 mmo
l/L 

CRP 69.0
0 

211.
00 

201.
00 

136.
00 

69.0
0 

56.0
0 

86.0
0 

69.0
0 

49.0
0 

38.0
0 

mg/
L 

Wbc 14.5
6 

12.3
6 

9.78 8.36 12.4
6 

9.46 12.6
4 

13.8
2 

10.3
6 

9.43 
 

Lym 14.6
0 

19.3
0 

14.5
0 

16.3
0 

12.4
0 

15.3
0 

13.4
0 

18.9
0 

12.4
0 

16.9
0 

 

Fib 326.
00 

384.
00 

369.
00 

346.
00 

321.
00 

326.
00 

289.
00 

246.
00 

273.
00 

234.
00 

mg/d
l 

Pro 
Ca 

0.9 2.3 4.2 7.1 6.30 4.40 4.30 3.30 1.30 0.90 
 

 

pacienti 18. 

mde

dr. 

72 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.28 7.36 7.41 7.52 7.38 7.36 7.43 7.46 7.39 7.49 
 

pCO
2 

46.3

0 

36.4

0 

41.6

0 

36.5

2 

43.2

0 

53.4

0 

39.9

0 

40.2

0 

45.3

0 

42.3

0 

mm
HG 

pO2 202.

90 

138.

40 

91.0

0 

164.

40 

126.

40 

67.4

0 

83.4

0 

78.6

0 

56.9

0 

86.7

0 

mm
HG 

ctHb 136.

00 

107.

00 

96.0

0 

107.

00 

116.0

0 

124.

00 

134.

00 

117.0

0 

107.

00 

123.0

0 

g/L 

Hctc 39.7

0 

36.8

0 

28.9

0 

32.1

0 

37.10 36.4

0 

38.2

0 

37.6

0 

32.6

0 

38.3

0 

% 

sO2 98.6

0 

98.7

0 

83.6

0 

96.7

0 

98.6

0 

86.7

0 

94.7

0 

93.6

0 

86.10 96.8

0 

% 

FO2
Hb 

97.6

0 

98.6

0 

86.4

0 

78.6

0 

94.5

0 

68.7

0 

96.1

0 

92.4

0 

78.4

0 

96.7

0 

% 

FCO 1.60 0.90 1.30 0.90 1.30 1.20 1.40 1.30 0.90 1.10 % 
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Hb 

FHH
b 

0.40 0.80 2.60 0.90 17.6

0 

35.4

0 

6.30 3.40 16.9

0 

4.60 % 

FMet
Hb 

1.30 1.10 0.80 1.10 0.20 1.30 0.70 0.20 0.30 0.60 % 

c Ka 
+ 

4.30 3.60 3.10 3.20 3.60 3.50 4.30 3.80 3.90 3.40 mmo
l/L 

c 
Na+ 

141.

00 

143.

00 

138.

00 

145.

00 

139.0

0 

141.0

0 

143.

00 

135.0

0 

146.

00 

143.0

0 
mmo
l/L 

c Ca 
2+ 

0.96 0.78 1.20 1.06 0.94 0.88 0.96 0.83 0.74 0.91 mmo
l/L 

c CL 
- 

121.

00 

109.

00 

108.

00 

116.0

0 

105.0

0 

96.0

0 

93.0

0 

98.0

0 

92.0

0 

106.

00 

mmo
l/L 

cGlu 8.30 5.10 6.30 4.90 4.30 4.40 5.30 4.70 3.90 4.40 mmo
l/L 

cLac 1.30 1.70 0.90 0.50 0.70 0.90 0.70 0.80 0.70 0.60 mmo
l/L 

CRP 136.

00 

231.

00 

208.

00 

136.

00 

96.0

0 

214.

00 

156.

00 

98.0

0 

73.0

0 

37.0

0 
mg/L 

Wbc 16.2

1 

10.3

2 

9.26 8.64 14.63 12.8

6 

17.63 11.46 12.6

9 

10.61 
 

Lym 14.3

1 

21.3

6 

15.32 14.5

3 

12.36 14.5

2 

14.36 16.3

2 

21.6

0 

19.6

0 

 

Fib 356.

00 

423.

00 

357.

00 

364.

00 

289.

00 

264.

00 

331.0

0 

333.

00 

267.

00 

246.

00 
mg/d
l 

Pro 
Ca 

2.9 3.3 4.1 5.6 5.20 4.30 6.40 3.10 2.00 0.90 
 

 

pacienti 19. 

mdedr. 

58 w. 

dR

e 1 

dR

e 5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.39 7.4

2 

7.52 7.29 7.21 7.36 7.46 7.33 7.26 7.16 
 

pCO2 52.

40 

43.6

0 

45.8

0 

39.7

0 

39.6

0 

38.7

0 

38.9

0 

37.8

0 

38.7

0 

48.6

0 

mm
HG 

pO2 48.

20 

43.6

0 

157.

40 

249.

60 

128.

40 

98.6

0 

175.

40 

86.7

0 

46.8

0 

39.4

0 

mm
HG 

ctHb 128.

00 

109.

00 

98.0

0 

76.0

0 

146.

00 

134.

00 

127.

00 

84.0

0 

83.0

0 

38.0

0 

g/L 

Hctc 44.

60 

37.9

0 

32.4

0 

28.6

0 

36.9

0 

39.7

0 

36.4

0 

24.9

0 

29.7

0 

23.7

0 

% 

sO2 77.

90 

71.6

0 

96.7

0 

99.8

0 

98.9

0 

96.4

0 

99.5

0 

93.8

0 

87.9

0 

46.8

0 

% 

FO2Hb 73.6

0 

78.9

0 

89.5

0 

88.4

0 

96.4

0 

94.5

0 

96.6

0 

93.1

0 

72.6

0 

41.6

0 

% 
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FCOHb 4.6

0 

0.9

0 

0.80 0.90 0.80 1.30 1.20 1.10 1.30 1.10 % 

FHHb 22.

60 

23.5

0 

0.90 0.20 0.10 0.90 1.20 4.30 21.6

0 

46.9

0 
% 

FMetHb 1.10 0.9

0 

1.30 0.80 0.90 0.80 0.80 1.30 1.20 0.10 % 

c Ka + 2.3

0 

3.40 3.50 3.60 2.90 3.50 3.70 3.60 3.40 3.90 mm
ol/L 

c Na+ 138.

00 

342.

00 

146.

00 

128.

00 

129.

00 

126.

00 

124.

00 

144.

00 

156.

00 

162.

00 
mm
ol/L 

c Ca 2+ 0.9

2 

0.9

6 

0.89 0.96 0.93 1.50 1.07 0.96 1.12 0.64 mm
ol/L 

c CL - 102.

00 

106.

00 

96.0

0 

94.0

0 

105.

00 

96.0

0 

98.0

0 

117.

00 

119.

00 

116.

00 
mm
ol/L 

cGlu 9.6

0 

6.4

0 

7.30 9.90 6.40 5.60 5.80 4.50 6.30 3.90 mm
ol/L 

cLac 2.9

0 

1.30 1.40 1.60 1.90 2.30 1.20 1.40 1.20 2.30 mm
ol/L 

CRP 43.

00 

56.0

0 

148.

00 

234.

00 

127.

00 

167.

00 

111.

00 

79.0

0 

102.

00 

143.

00 
mg/
L 

Wbc 6.3

4 

16.5

0 

9.46 9.67 12.3

4 

43.9

4 

36.4

6 

29.8

6 

9.76 7.89 
 

Lym 13.4

6 

3.60 8.40 6.40 3.60 0.90 4.60 7.90 6.10 4.60 
 

Fib 129.

00 

438.

00 

364.

00 

508.

00 

387.

00 

469.

00 

349.

00 

276.

00 

248.

00 

183.

00 
mg/
dl 

Pro Ca 1.1 7.5 4.5 6.4 3.40 6.90 8.80 7.40 10.3

0 

11.8

0 

 

 

pacienti 20 

mam

r. 

44 

w. 

dR

e 1 

dR

e 5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.38 7.42 7.46 7.34 7.46 7.39 7.43 7.49 7.48 7.43 
 

pCO
2 

46.6

0 

36.8

0 

42.6

0 

37.9

0 

41.60 48.6

0 

39.60 42.6

0 

48.70 42.6

0 
mm
HG 

pO2 196.

70 

138.

40 

59.4

0 

186.9

0 

147.6

0 

63.90 89.70 75.4

0 

65.40 84.6

0 
mm
HG 

ctHb 126.

00 

121.

00 

96.0

0 

104.0

0 

114.0

0 

116.0

0 

128.0

0 

124.0

0 

101.0

0 

119.0

0 
g/L 

Hctc 38.6

0 

33.4

0 

29.4

0 

33.60 35.80 38.70 39.60 37.40 36.90 39.70 % 

sO2 102.

00 

96.7

0 

87.2

0 

96.8

0 

99.40 80.4

0 

97.6

0 

96.8

0 

82.70 96.30 % 
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FO2
Hb 

97.9

6 

96.8

0 

83.20 96.7

0 

98.20 68.70 93.30 94.8

0 

72.90 94.30 % 

FCO
Hb 

1.90 1.60 1.30 0.80 1.30 0.90 1.20 0.90 0.80 1.20 % 

FHH
b 

0.30 0.80 1.20 2.30 0.90 23.40 3.60 5.40 18.30 6.30 % 

FMe
tHb 

1.20 1.30 1.00 1.20 0.10 1.30 0.80 0.20 0.60 0.80 % 

c Ka 
+ 

4.40 3.60 3.70 3.90 3.80 3.50 4.20 3.90 3.30 3.80 mm
ol/L 

c 
Na+ 

138.

00 

136.

00 

146.0

0 

142.0

0 

143.0

0 

139.0

0 

135.0

0 

137.0

0 

144.0

0 

142.0

0 
mm
ol/L 

c Ca 
2+ 

0.92 0.78 1.06 11.10 0.80 0.81 0.88 0.96 0.73 0.92 mm
ol/L 

c CL 
- 

112.

00 

106.

00 

103.0

0 

102.0

0 

106.0

0 

96.0

0 

93.00 94.0

0 

92.00 104.0

0 

mm
ol/L 

cGlu 8.30 5.60 6.30 5.50 5.30 4.80 5.30 4.70 4.10 4.30 mm
ol/L 

cLac 1.30 1.40 1.20 0.80 0.70 0.80 0.90 0.70 0.60 0.70 mm
ol/L 

CRP 126.

00 

214.

00 

196.0

0 

134.0

0 

86.00 56.00 76.0

0 

63.0

0 

41.00 28.00 mg/
L 

Wbc 17.3

2 

12.5

6 

12.36 9.67 14.63 9.86 13.75 13.46 11.23 9.23 
 

Lym 14.3

1 

17.5

6 

19.43 14.76 12.36 14.85 16.39 16.86 21.76 14.93 
 

Fib 384.

00 

426.

00 

389.0

0 

368.

00 

349.0

0 

286.0

0 

312.0

0 

326.0

0 

316.0

0 

287.0

0 
mg/
dl 

Pro 
Ca 

2.5 2.3 5.4 6.3 7.20 5.50 6.30 4.80 2.70 0.90 
 

 

pacienti 21 

mamr

. 

36 w. 

dRe 

1 

dRe 

5 

dRe 

10 

dRe 

15 

dRe 

20 

dRe 

25 

dRe 

30 

dRe 

35 

dRe 

40 

dRe 

45 

 

pH 7.28 7.41 7.52 7.46 7.44 7.43 7.39 7.51 7.42 7.43 
 

pCO
2 

37.6

0 

36.7

0 

39.6

0 

36.7

0 

46.9

0 

48.3

0 

38.6

0 

43.6

0 

47.8

0 

43.5

0 
mm
HG 

pO2 183.

40 

136.

40 

63.4

0 

136.

20 

137.5

0 

78.6

0 

69.7

0 

76.8

0 

56.7

0 

72.4

0 
mm
HG 

ctHb 131.

20 

116.

00 

89.0

0 

113.0

0 

106.

00 

124.

00 

136.0

0 

113.0

0 

101.0

0 

116.0

0 
g/L 

Hctc 41.3

0 

36.6

0 

29.6
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IV.politravmiT inducirebuli sefsisis da septikuri 

Sokis antibaqteriuli mkurnalobis Tanamedrove 

principebi 
(mimoxilva) 

 

Georgian Medical News. 2018 May; 
Recent Principles of Antimicrobial Treatment in Polytrauma Induced 
Sepsis and Septic Shock 
New Vision University 
Kanashvili B., Saganelidze K., Ratiani L. 
Polytrauma is a condition with high potential for causing death or disability. 
Trauma is the leading cause of death for people aged 1-44 years and is 
exceeded only by cancer and atherosclerotic disease in all age groups. Major 
trauma might be caused by penetrating and blunt injuries: Road-Traffic 
accidents, gunshot wounds, falls, stabbing wounds etc [7]. 
 Only in the USA more than 180,000 people die from injury each 
year—1 person every 3 minutes. 2.5 million People were hospitalized due to 
injuries in 2014. . Violence and injury has an alarming economic toll. The 
total cost for this in the United States was $671 billion in 2013. Globally 
more than 6 million deaths per year are caused by different types of injuries. 
20% of trauma deaths occur late after the injury. It is usually the result of 
sepsis, multi-system organ failure or other complications [7]. 
 Sepsis is life-threatening organ dysfunction caused by a 
dysregulated host response to infection. Septic shock is a subset of sepsis 
with circulatory and cellular/metabolic dysfunction associated with a higher 
risk of mortality. Sepsis and septic shock are major healthcare problems, 
affecting millions of people around the world each year [44]. Sepsis and 
septic shock are medical emergencies and similar to Polytrauma, acute 
myocardial infarction, or stroke, early identification and appropriate 
management in the initial hours after sepsis develop improves outcomes. 
 Before the advent of antibiotics, sepsis was considered almost 
inevitable after injury [45]. Although no longer the case, infection continues 
to be a common complication after traumatic injury and is associated with an 
increase in morbidity and mortality, and longer hospital stays [44]. 
 The purpose of this literature review is to revisit the current strategy 
in diagnosing and in antimicrobial treatment of Polytrauma induced sepsis 
and septic shock in patients. The review is intended to compare the different 
guidelines and reveal the most recently evidence-based effective methods. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3522105/#R3
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Methodology and Methods: 
This search produced 112 abstracts that were reviewed for relevance. From 
these 52 potentially relevant papers were then reviewed. 
 Sterilization of cultures may happen just a few hours later after 
antimicrobial starts. Making identification of a pathogen is depended on 
obtaining cultures prior to the administration of antimicrobials. Identification 
makes de-escalation of therapy possible in Polytrauma induced sepsis and 
septic shock patients and this is associated with fewer side effects, lower 
costs and less resistant microorganisms - leading to improved outcomes. The 
disadvantage is that, delaying antimicrobials in order to obtain cultures 
increases the mortality risk in critically ill Polytrauma induced septic shock 
patients. Microbial cultures should be obtained from body fluids (wounds, 
cerebrospinal liquid, blood etc.). The decision from which sites to culture is 
made by treatment team. If the source of sepsis is apparent, taking cultures 
from all sites is not necessary. By suggestion 45 minutes is acceptable delay 
in order to obtain the cultures [15]. 
 Initiating aggressive fluid resuscitation is very important when 
managing Polytrauma induced sepsis or septic shock patients; prompt intra-
venous infusion of antimicrobial agents is also a priority. This may require 
additional vascular access ports. Intraosseous access, which can be quickly 
and reliably established (even in adults), can be used to rapidly administer 
the initial doses of any antimicrobial [33]. In addition, intramuscular 
preparations are approved and available for several first-line β-lactams, 
including imipenem/cilastatin, cefepime, ceftriaxone, and ertapenem. If 
timely establishment of vascular access is not possible in intramuscular 
administration should be considered. 
 Septic shock is used by gram-negative bacteria, gram-positive, and 
mixed bacterial microorganisms. Some certain specific conditions put 
patients at risk for resistant or atypical pathogens. Neutropenic patients are at 
risk for an especially wide range of potential pathogens, including resistant 
gram-negative bacilli and Candida species. Patients with nosocomial 
acquisition of infection are prone to sepsis with vancomycin-
resistant Enterococci and methicillin-resistant Staphylococcus 
aureus (MRSA). 
 Failure to initiate appropriate empiric therapy in Polytrauma sepsis 
and septic shock patients is associated with a significant increase in 
morbidity and mortality [31]. The initial selection of antimicrobial therapy 
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must be broad enough to cover all likely pathogens. The choice of empiric 
antimicrobial therapy depends on complex issues related to the patient’s 
history, clinical status, and local epidemiologic factors. Key patient factors 
include the chronic organ failures, medications, nature of the site of 
infection, concomitant underlying diseases, the different forms of 
immunocompromise, recent known infection and its treatment. In addition, 
the patient’s location at the time of infection acquisition and local pathogen 
prevalence. Potential drug side effects must also be considered. 
 Optimal empiric antimicrobial regimen in Polytrauma induced sepsis 
and septic shock is the central determinants of outcome. The choice of 
empiric antimicrobial regimens in these patients is complex. Several factors 
must be assessed and used in determining the appropriate antimicrobial 
regimen at each medical center and for each patient. These include: 
• Age and patient comorbidities including chronic illness and chronic 

organ dysfunction (e.g., liver or renal failure), the presence of invasive 
devices; 

• The anatomic site of infection considering the typical pathogen profile; 
• The resistance patterns of those prevalent pathogens; 
• The presence of specific immune defects; 
• Prevalent pathogens within the community, hospital, and even hospital 

ward. 
 The clinician must assess risk factors for infection with resistant 
pathogens including prolonged hospital facility stay, prior hospitalization, 
recent antimicrobial use and prior colonization. The occurrence of 
Polytrauma induced septic shock may be intrinsically associated with a 
higher probability of resistant isolates due to selection in failure to respond 
to earlier antimicrobials. 
 As the majority of Polytrauma induced severe sepsis and septic 
shock patients have immunocompromised condition, the initial empiric 
regimen should be broad enough to cover most pathogens isolated in 
healthcare-associated infections. Most frequently, a broad-spectrum 
carbapenem or extended-range penicillin/β-lactamase inhibitor combination 
(e.g., ticarcillin/clavulanate or piperacillin/tazobactam) is used. However, 
third- or higher-generation cephalosporins can also be used, especially as 
part of a multidrug regimen. The specific regimen can and should be 
modified by knowledge of local microbiologic flora and by the anatomic site 
of infection if it is apparent. 
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 To ensure a sufficiently broad spectrum of empiric coverage 
initially, multidrug therapy is often required. The addition of a supplemental 
gram-negative agent to the empiric regimen is recommended for critically ill 
Polytrauma induced septic patients at high risk of infection with such 
multidrug-resistant pathogens [27]. When the risk factors for MRSA exist, 
Teicoplanin, Vancomycin or another anti-MRSA agent can be used. A 
significant risk of infection with Legionella species mandates the addition of 
a fluoroquinolone or macrolide. 
 Candida species are likely pathogens when choosing initial therapy. 
Risk factors for Candida infections include prolonged administration of 
broad-spectrum antibiotics, prolonged hospital/ICU admission, recent fungal 
infection, immunocompromised status, prolonged invasive vascular devices, 
total parenteral nutrition, necrotizing pancreatitis, recent major surgeries and 
multisite colonization [49]. If the risk of Candida sepsis is sufficient to 
justify empiric antifungal therapy, the local pattern of the most 
prevalent Candida species, the selection of the specific agent should be 
tailored to the severity of illness and any recent exposure to antifungal drugs. 
Empiric use of an Echinocandin (Micafungin, Anidulafungin or 
Caspofungin) is preferred in most patients with severe illness; especially in 
those Polytrauma induced septic shock patients, who have recently been 
treated with other antifungal agents [49]. Triazoles are acceptable in 
hemodynamically stable and less ill patients. Liposomal formulations of 
Amphotericin B are a reasonable alternative to Echinocandins in patients 
with Echinocandin toxicity or intolerance [29]. Knowledge of local 
resistance patterns to antifungal agents should guide drug selection until 
fungal susceptibility test results are received. Rapid diagnostic testing using 
β-D-glucan or rapid polymerase chain reaction assays to minimize 
inappropriate anti-Candida therapy may have a supportive role. 
 Superior empiric coverage can be obtained using unit-specific local 
antibiograms. Early involvement of infectious diseases specialists improve 
outcome in some circumstances (e.g., S Aureus bacteremia) [3]. 
 Generally, Polytrauma induced sepsis or septic shock patients 
warrant empiric broad-spectrum therapy until the causative organism and its 
antimicrobial susceptibilities are defined. Restriction of antimicrobials is an 
important strategy to reduce both the development of pathogen resistance 
and cost, it is not an appropriate strategy in the initial therapy for this patient 
population. The spectrum of coverage should be narrowed by eliminating 
unneeded antimicrobials and replacing broad-spectrum agents with more 
specific agents [18]. If pathogen is identified, de-escalation to the narrowest 
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effective agent should be implemented for most serious infections. However, 
approximately one third of patients with sepsis do not have a causative 
pathogen identified [18]. When infection is found not to be present, 
antimicrobial therapy should be stopped promptly to minimize the likelihood 
that the patient will become infected with an antimicrobial-resistant 
pathogen or develop a drug-related adverse effect. The decisions to continue, 
narrow, or stop antimicrobial therapy must be made on the basis of clinical 
information. 
 Early optimization of antimicrobial pharmacokinetics can improve 
the outcome of patients with severe infection. It should be considered that 
critically ill Polytrauma induced sepsis and septic shock patients have 
distinct differences from the typical infected patient that affect the optimal 
antimicrobial management strategy. These differences include a high 
prevalence of unrecognized immune dysfunction, an increased frequency of 
hepatic and renal dysfunction and a predisposition to infection with resistant 
organisms. Due to the rapid expansion of extracellular volume as a 
consequence of aggressive fluid resuscitation, most importantly with respect 
to initial empiric antimicrobial dosing is an increased volume of distribution 
for most antimicrobials. This results in a high frequency of suboptimal drug 
levels with a variety of antimicrobials in Polytrauma induced sepsis and 
septic shock patients [4]. Appropriate antimicrobial dosing is central to 
improving outcome given the marked increase in mortality and other adverse 
outcomes if there is a failure of rapid initiation of effective therapy. 
Antimicrobial therapy in these patients should always be initiated with a full, 
high end-loading dose of each agent used. 
 Antimicrobials have different required plasma targets for optimal 
outcomes. Failure to achieve peak plasma targets on initial dosing has been 
associated with clinical failure with Aminoglycosides. The clinical success 
rate for treatment of infections correlates with higher peak blood levels of 
Fluoroquinolones (e.g. nosocomial pneumonia) and Aminoglycosides 
(nosocomial pneumonia, gram-negative bacteremia and other serious 
infections) [8]. 
 The dosing strategy for aminoglycosides and fluoroquinolones 
involves optimizing peak drug plasma concentrations. For aminoglycosides 
once daily dosing (5–7 mg/kg daily gentamicin equivalent). Once-daily 
dosing yields at least comparable clinical efficacy with possibly decreased 
renal toxicity compared to multiple daily dosing regimens. Patients with 
chronically mildly impaired renal function should still receive a once-daily-
equivalent dose but would normally have an extended period (up to 3 days) 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

105 
 

before the next dose. This dosing regimen should not be used in patients 
with severe renal function in whom the aminoglycoside is not expected to 
clear within several days. Therapeutic drug monitoring of aminoglycosides 
is primarily meant to ensure that trough concentrations are sufficiently low 
to minimize the potential for renal toxicity. For fluoroquinolones, an 
approach that optimizes the dose within a nontoxic range (e.g. levofloxacin, 
750 mg every 24 hours or levofloxacin 750 mg every 24 hours) should 
provide the highest probability of a favorable microbiologic and clinical 
response [4]. 
 Vancomycin is antibiotic whose efficacy is at least partially 
concentration-dependent. Dosing to a target of 15–20 mg/L is recommended 
by several authorities to maximize the probability of achieving appropriate 
pharmacodynamic targets, improve tissue penetration and optimize clinical 
outcomes [26, 47]. For Polytrauma induced sepsis and septic shock an intra-
venous loading dose of 25–30 mg/kg is suggested to rapidly achieve the 
target trough drug concentration. A loading dose of 1 gram of vancomycin 
will fail to achieve early therapeutic levels for a significant subset of 
patients. In fact, loading doses of antimicrobials with low volumes of 
distribution (teicoplanin, vancomycin, and colistin) are warranted in 
critically ill patients to more rapidly achieve therapeutic drug levels due to 
their expanded extracellular volume related to volume expansion following 
fluid resuscitation [28, 24]. Loading doses are also recommended for β-
lactams administered as continuous or extended infusions to accelerate 
accumulation of drug to therapeutic levels [38]. 
 Earlier that initial doses of β-lactams can be given as a bolus or rapid 
infusion to rapidly achieve therapeutic blood levels. However, following the 
initial dose, an extended infusion of drug over several hours rather than the 
standard 30 minutes has been recommended by some authorities [53]. In 
addition, some meta-analyses suggest that extended/continuous infusion of 
β-lactams may be more effective than intermittent rapid infusion, 
particularly for relatively resistant organisms and in critically ill patients 
with sepsis [14, 54]. 
 The critically ill Polytrauma induced septic patients exhibit a variety 
of physiologic perturbations that dramatically alter antimicrobial 
pharmacokinetics. Pharmacokinetically optimized antimicrobial dosing 
strategies in these patients is very difficult. These include increased cardiac 
output, unstable hemodynamics, increased extracellular volume, affecting 
drug clearance (variable kidney and hepatic perfusion) and altered drug 
binding due to reduced serum albumin [39]. In addition, augmented renal 
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clearance is a recently described phenomenon that may lead to decreased 
serum antimicrobial levels in the early phase of sepsis [19]. These factors 
make individual assessment of optimal drug dosing difficult in critically ill 
patients and under-dosing is common in critically ill septic patients, but drug 
toxicity such as central nervous system irritation with β-lactams and renal 
injury with colistin is also seen [4, 40]. These problems make therapeutic 
drug monitoring important part of treatment for multiple antimicrobials for 
critically ill patients with sepsis. 
 The initial use of multidrug therapy is often required to ensure an 
appropriately broad-spectrum range of coverage for initial empiric treatment. 
The use of multidrug therapy for this purpose in severe infections is well 
understood. 
 The combination therapy means the use of two different classes of 
antibiotics (usually a β-lactam with a fluoroquinolone, aminoglycoside, or 
macrolide) for a single putative pathogen expected to be sensitive to both, 
particularly for purposes of accelerating pathogen clearance. 
Combination therapy produces higher survival in patients with Polytrauma 
induced septic shock. A meta-regression study recommended combination 
therapy in patients with a mortality risk greater than 25% [9, 11]. When 
using a carbapenem as empiric therapy in a population at low risk for 
infection with resistant microorganisms, the addition of a fluoroquinolone 
does not improve patients’ outcomes [6]. Despite the overall favorable 
evidence for combination therapy in septic shock in clinical scenarios of 
severe clinical illness (particularly septic shock), several days of 
combination therapy is biologically plausible and is likely to be clinically 
useful [9]. 
 Prospective trials support initial combination therapy for selected 
patients with specific pathogens [34] but in most cases the offending 
pathogen is not known at the time of presentation. Therefore, specifying 
combination therapy to specific identified pathogens is useful only if more 
prolonged and targeted combination therapy is contemplated. In addition, 
with respect to multidrug-resistant pathogens, both individual studies and 
meta-analyses provide variable results depending on the pathogen and the 
clinical scenario (5, 34, 13, 23, and 50). The use of a specific form of 
combination therapy is for streptococcal toxic shock syndrome, for which 
animal models and uncontrolled, clinical experience demonstrate a survival 
advantage with penicillin and clindamycin, the latter as a transcriptional 
inhibitor to pyrogenic exotoxin super antigens [48]. 
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 The benefit of combination therapy in Polytrauma induced septic 
shock patients includes extended empiric therapy for culture-negative 
infections and extended definitive/targeted therapy where a pathogen is 
identified. In the case of neutropenia in the absence of septic shock, studies 
suggest that, while multidrug therapy to broaden pathogen coverage (e.g., to 
include Candida species) may be useful, combination therapy using a β-
lactam and an aminoglycoside for purposes of accelerating pathogen 
clearance is not beneficial for less severely ill patients [16]. Combination 
therapy of this sort for even “high-risk” neutropenic patients with sepsis is 
inconsistently supported by several international expert groups [16]. This 
position against combination therapy for a single pathogen in any form of 
neutropenic infection emphatically does not preclude the use of multidrug 
therapy for the purpose of broadening the spectrum of antimicrobial 
treatment. 
 Early de-escalation of antimicrobial therapy has not been studied. 
However, observational studies have shown that early de-escalation of 
multidrug therapy is associated with equivalent or superior clinical outcomes 
in Polytrauma induced sepsis and septic shock [18, 25]; despite this, one 
study has indicated an increased frequency of super infection and longer ICU 
stay [25]. In addition to institutional benefit with respect to limiting a driver 
of antimicrobial resistance, early de-escalation can also benefit the 
individual patient [41]. 
 Agreement is lacking on precise criteria for triggering de-escalation. 
Among approaches used by panel members are de-escalation based on: a) 
clinical progress, b) infection resolution as indicated by biomarkers 
(especially procalcitonin) and c) a relatively fixed duration of combination 
therapy. This lack of consensus on de-escalation criteria for combination 
therapy reflects the lack of solid data addressing this issue. 
 Prolonged unnecessary administration of antimicrobials is 
detrimental to society and to the individual patient. For individual patients, 
prolonged antibiotic therapy is associated with specific illnesses such 
as Clostridium difficile colitis and more broadly, an increased mortality risk 
[17]. 
 The patient factors will influence the length of antibiotic therapy, but 
treatment duration up to 10 days is generally adequate for most serious 
infections [36]. Recent data recommends that some serious infections may 
be treated with shorter courses especially if there is a need for and successful 
provision of source control [42, 12]. Subgroup analysis of the most critically 
ill subjects in the short course of antimicrobials in the intra-abdominal sepsis 
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study of Sawyer et al demonstrated no difference in outcome based on the 
duration of therapy (as with the overall group) [42]. Treatment duration of 3 
to 5 days or fewer was the same effective like to the duration of up to 10 
days. The conditions where is an undrainable foci of infection, a slow 
clinical response, bacteremia with resistant S aureus, candidemia/invasive 
candidiasis [29] and other fungal infections, some viral infections and 
immunologic deficiencies [16]. 
 The duration of therapy in critically ill patients should include 
immune status like a host factor. The patients with neutropenic infection and 
sepsis often require therapy for at least the duration of their neutropenia. The 
nature of the infecting pathogen also plays a role. In particular, 
uncomplicated S aureus-bacteremia requires at least 2 weeks of therapy, 
while as an endovascular infection complicated bacteremia requires 
treatment with 1.5 months of therapy. Uncomplicated bacteremia has been 
defined as: a) no implanted prostheses, b) exclusion of endocarditis, c) 
negative results of follow-up blood cultures drawn 2 to 4 days after the 
initial set, d) defervescence within 72 hours after the initiation of effective 
antibiotic therapy, and e) no evidence of metastatic infection. Patients with 
candidemia (whether or not catheter-associated) and 
deep Candida infections, whether or not associated with sepsis, require more 
prolonged therapy [29]. Highly resistant gram-negative pathogens with 
borderline sensitivity to utilized antimicrobials may be slow to clear and 
represent another example. The Duration of therapy might also get affected 
by the nature and site of infection. Osteomyelitis and larger abscesses 
require longer therapy as they have limited drug penetration. The severe 
disease more typically presents as cardiac failure/cardiogenic shock and 
emboli rather than as sepsis or septic shock, still it is well known that 
endocarditis requires prolonged antimicrobial therapy [2, 19]. In critically ill 
infected patients, a variety of other factors may play a role in determining 
the optimal duration of therapy. If the clinician is uncertain, infectious 
diseases consultation should be sought. 
 The decisions to narrow or stop antimicrobial therapy must 
ultimately be made on the basis of sound clinical judgment. Standard 
recommendations on duration of therapy in this document depend on 
inferences from less ill cohorts. 
 For complicated, critically ill patients with serious infections, 
noninfectious concurrent illness and medical interventions, even following 
control of infection - may produce signs and symptoms consistent with 
active infection. E.G.: an elevated white cell count may occur as a 
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consequence of corticosteroid administration or physiologic stress, 
pulmonary infiltrates and shortness of breath may be caused by pulmonary 
edema in addition to pneumonia; fever may be associated with certain drugs, 
including phenytoin and β-lactams. Additionally, there is a natural tendency 
to want to continue a therapy that is often seen as benign longs enough to be 
confident of cure, but antimicrobials are not an entirely benign therapy. In 
low-risk patients, the adverse effects can outweigh any benefit. The potential 
harm associated with unnecessarily prolonged antimicrobial therapy, daily 
assessment for de-escalation of antimicrobial therapy is recommended in 
patients with septic shock and sepsis. 
 For the last several years, the role of biomarkers to assist in the 
diagnosis and management of infections has been extensively explored. The 
use of β-D-glucan and galactomannan to assist in the assessment of a broad 
range of fungal pathogens has become well accepted [1, 22]. The 
measurement of serum procalcitonin is commonly used in different parts of 
the world to assist in the diagnosis of acute infection and to help define the 
duration of antimicrobial therapy. A wide range of procalcitonin-based 
algorithms have been used to direct de-escalation of antimicrobial therapy in 
severe infections [35, 52, 51, and 46]. Still, no particular algorithm provides 
a clinical advantage over another. Literature suggests that use of such 
algorithms can speed safe antimicrobial de-escalation compared to standard 
clinical approaches with reduced antimicrobial consumption without an 
adverse effect on mortality. Recently, a randomized trial on procalcitonin 
use in critically ill patients with presumed bacterial infection demonstrated 
evidence of a reduction in duration of treatment and daily defined doses of 
antimicrobials [10]. Additionally, the procalcitonin group showed a 
significant decrease in mortality. The abovementioned finding is relevant 
with studies demonstrating an association between early antimicrobial de-
escalation and survival in observational studies of Polytrauma induced sepsis 
and septic shock [17]. This benefit is not clear though, because another 
meta-analysis of randomized controlled studies of de-escalation failed to 
demonstrate a similar survival [30]. Meta-analyses also suggest that 
procalcitonin can also be used to assist in differentiating noninfectious and 
infectious conditions at presentation [52, 46]. The strongest evidence appears 
to relate to noninfectious pulmonary pathology vs bacterial pneumonia [46, 
43]; in this study meta-analysis suggests that procalcitonin may assist in ICU 
patients - predicting the presence of bacteremia [21]. 
 The procalcitonin and all other biomarkers can provide only 
supplemental and supportive data to clinical assessment. Decisions on 
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initiating, altering, or discontinuing antimicrobial therapy should never be 
made solely on the basis of changes in any biomarker. 
  
Discussion 
Polytrauma induced Sepsis and Septic shock is defined as a critical 
condition. Before advent of antibiotics, this condition was considered to be 
hopeless, so most of the literature suggested starting antimicrobial treatment 
as soon as possible. All the high quality studies agree that, the rapidity of 
administration appropriate antimicrobials is decreasing the chance of 
mortality, but still by suggestion 45 minutes is acceptable delay in order to 
obtain the cultures [15]. This time should be enough to obtain cultures prior 
to the administration of antimicrobials. The reason is that sterilization of 
cultures may happen just a few hours later after antimicrobial starts. Making 
identification of a pathogen in Polytrauma induced sepsis and a septic shock 
patient is depended on obtaining. Identification makes de-escalation of 
therapy possible. This is associated with fewer side effects, lower costs and 
less resistant microorganisms - leading to improved outcomes [17]. Recent 
studies demonstrated that in order to control severe presentations of 
Polytrauma induced sepsis, source control is crucial. As Polytrauma is a 
condition caused by multiple injuries, including abdominal, thoracic, and 
musculoskeletal and others, patients with sepsis and septic shock are more 
likely to suffer from decreased plasma levels. Thus in Polytrauma induced 
sepsis and septic shock patients initiating aggressive fluid resuscitation is 
more important compared to standard cases of sepsis and septic shock, 
prompt intra-venous infusion of antimicrobial agents is also a priority. In this 
type of patients more intra-vascular access devices are needed. The clinical 
success rate for treatment of infections correlates with higher peak blood 
levels of fluoroquinolones and aminoglycosides [8]. For the critically ill 
patients, unlikely to previously recommended standard dosing of antibiotics, 
recent studies have shown that loading doses are more effective (explained 
due to their expanded extracellular volume related to volume expansion 
following fluid resuscitation) [24] 
 Failure to initiate appropriate empiric therapy with Polytrauma 
induced sepsis and septic shock patients are associated with a significant 
increase in morbidity and mortality [31]. The initial selection of 
antimicrobial therapy must be broad enough to cover all likely pathogens. 
Even if septic shock is commonly used by gram-negative and gram-positive 
bacteria, unlike to previous studies the recent reviews demonstrated that 
there is no exact scheme of empiric antibiotics. The choice of optimal 
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empiric antimicrobial therapy depends on: patient’s age, comorbitities, the 
anatomical site of infection (considering typical pathogen profile), resistance 
patterns of prevalent pathogens, the presence of specific immune defects and 
prevalent pathogens within the community. Recent articles show the 
increased incidence of immunologic deficiencies and resistance and the early 
de-escalation is considered to be even more important in reduction of 
mortality [15]. Most frequently, a broad-spectrum carbapenem or extended-
range penicillin/β-lactamase inhibitor combination is used. 
 When the risk factors for MRSA exist, Teicoplanin, Vancomycin or 
another anti-MRSA agent can be used [27]. 
 Due to increased prevalence of Candida infections, recent studies 
emphasize the importance of antifungal treatment more. The reason for this 
increase is: the prolonged administration of broad-spectrum antibiotics, 
prolonged hospital/ICU admission, recent fungal infection, 
immunocompromised status, prolonged invasive vascular devices, total 
parenteral nutrition, necrotizing pancreatitis, recent major surgeries and 
multisite colonization. Empiric use of an echinocandin is preferred in most 
patients with severe illness [49]. 
 Early de-escalation of antimicrobial therapy has not been well-
studied. One study has indicated an increased frequency of super infection 
and longer ICU stay [25]. Still current guidelines recommend that some 
serious infections may be treated with shorter courses especially if there is a 
need for and successful provision of source control [42, 12]. The decisions to 
narrow or stop antimicrobial therapy must ultimately be made on the basis of 
sound clinical judgment. 
 For the last several years, the role of biomarkers to assist in the 
diagnosis and management of infections has been extensively explored. The 
procalcitonin group showed a significant decrease in mortality. The 
abovementioned finding is relevant with studies demonstrating an 
association between early antimicrobial de-escalation and survival in 
observational studies of Polytrauma induced sepsis and septic shock 
patients [17]. This benefit is not clear though, because another meta-analysis 
of randomized controlled studies of de-escalation failed to demonstrate a 
similar survival [30]. As there is no strong evidence, Procalcitonin can 
provide only supplemental and supportive data to clinical assessment. 
Decisions in treatment options should never be made solely on the basis of 
changes in any biomarker. 
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Conclusions: 
In case of Polytrauma induced sepsis and septic patients the administration 
of empiric broad-spectrum intra-venous antimicrobials (one or more) needs 
to be initiated within one hour, in order to cover all likely pathogens - 
including bacterial and potentially fungal or viral coverage. The empiric 
antimicrobial therapy is recommended to be narrowed once pathogen is 
identified. The dosing strategies of antimicrobials are optimized based on 
specific drug properties, on accepted pharmacodynamic and 
pharmacokinetic principles. The combination therapy should not be routinely 
used for Polytrauma induced sepsis and bacteremia without shock. The 
combination therapy is initially used for septic shock, de-escalation with 
discontinuation of combination therapy within the first few days in response 
to clinical improvement and/or evidence of infection resolution is 
recommended. This applies to both targeted and empiric combination 
therapy. In standard cases, antimicrobial treatment duration up to 10 days is 
adequate for most serious infections associated with Polytrauma induced 
septic shock and sepsis. The longer courses are appropriate in patients who 
have a slow clinical response, some fungal and viral infections, or 
immunologic deficiencies and undrainable foci of infection, bacteremia with 
S aureus. The measurement of procalcitonin levels can be used to support 
shortening the duration of antimicrobial therapy in Polytrauma induced 
sepsis patients and to support discontinuation of empiric antibiotics in 
patients who initially appeared to have sepsis, but have limited clinical 
evidence of infection. 
 
Key Words: Polytrauma, Intensive Care Unit, Sepsis, Septic Shock, 
Antimicrobial Treatment, Source Control, Guidelines, Evidence-Based, 
Literature, Resistance, Immunodeficiency, Analysis, Biomarkers, Empiric 
Antibiotics. 
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Recent Principles of Antimicrobial Treatment in Polytrauma Induced 
Sepsis and Septic Shock 
Kanashvili B., Saganelidze Kh., Ratiani L.. - ,,New Vision University’’ 
20% of trauma deaths occur late after the injury. It is usually the result of 
sepsis, multi-system organ failure, or other complications. In Polytrauma 
induced sepsis and septic shock patients, antibacterial management is 
crucial. The knowledge of recent aspects of treatment is decreasing the costs 
and the resistance of pathogens, morbidity and mortality. Different models 
of treatment are suggested by authors, basically they are depended on: the 
patients age, their health condition, the factors of immunodeficiency, at the 
location of infection and others. Using the key words, the search engines 
produced articles and 112 of them were reviewed. The review was made on 
the studies about Polytrauma induced sepsis and septic shock patients, about 
their antimicrobial treatment dosage and duration, about the source control 
and about the methods of early identification of pathogens (Bacteria and 
Candida). The advantages and disadvantages of early identification were 
also studied. Also the role if biomarkers were also reviewed. Based on the 
review, recommendations are given about the recent principles of 
antibacterial treatment of Polytrauma induced sepsis and septic shock 
patients. 
 
Современные принципы антибактериальной терапии сепсиса и с 
септического шока индуцированной политравмой – Канашвили Б., 
Саганелидзе Х., Ратиани Л. 
20% cмертности пациентов политравмой приходит на поздний период, 
который преимущественно вызван сепсисом и септическим шоком 
(Полиорганными расстройствами или другими осложнениями). 
Основной частью лечения сепсиса и септического шока 
индуцированной политравмой, является антибактериальная терапия. 
Знание современных аспектов нацелено на снижение патогенной 
устойчивости и снижение расхода лекарств, что влияет на уменъшение 
показателей смертности. 
 Различные схемы и методы лечения представлены по разным 
критериям: возраст, общее состояние, иммунный дефицит, область 
повреждения и т. д. 
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112 статей были найдены в соответствии ключевых слов исследуемых 
программ. 
 Определены особенности дозировки и продолжительности 
антибактериальной терапии сепсиса и септического шока вызванного 
политравмой, произошла идентификация каузативного источника 
бактерий и грибковых заболеваний; рассмотренны наиболее 
эффективные меры и значимость упомянутых действий. Был изучен 
роль биомаркеров для прогнозирования сепсиса и септического шока, 
вызванного политравмой. Обследованием современных статей и 
использованием анализа литературных данных, было разработано 
рекомендации по антибактериальному управлению сепсиса и 
септического шока, индуцированного политравмой. 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



politravmiT inducirebuli sefsisisa da septikuri Sokis adreuli diagnostika da marTva 

 

121 
 

V.politravmul pacientebSi prokalcitoninis da 

laqtatis rolis gansazRvra sefsisis da septikuri Sokis 

prognozirebaSi 

 

Georgian Med News. 2018 Jun; 
 
The Role of Procalcitonin and Blood Lactic Acid with Prognosis 
of Sepsis and Septic Shock In Polytrauma Patients 
’’New Vision University’’ 
Kanashvili B., Saganelidze K., Ratiani L. 
Introduction: 
Trauma is the leading cause of death for people aged 1-44 years and 20% of 
trauma deaths occur in the late period, after the injury. It is usually the result 
of Septic Shock/ Sepsis, multi-system organ failure, or other complications 
[2]. 
 Sepsis is life-threatening organ dysfunction caused by a 
dysregulated host response to infection. Septic shock is a subset of sepsis 
with circulatory and cellular/metabolic dysfunction associated with a higher 
risk of mortality. Septic Shock and Sepsis are major healthcare problems. 
The Sepsis and Septic Shock continue to be a complication after traumatic 
injury and are associated with an increase in morbidity and mortality and 
longer hospital stays [22]. 
 In previous studies the blood culture, leukocyte counts and body 
fluid culture were used in the assessment and prognosis of patients with 
sepsis and septic shock, but these parameters had limited clinical application 
[4]. Procalcitonin is a hormonally inactive glycoprotein, which increases in 
critically ill patients [18, 19]. In cases of Hypoxia and hypo perfusion of 
tissues the blood lactate is an important biomarker as well. Still in some 
cases severe hypoxia is not associated with higher blood lactic acid levels 
[12]. Monitoring these two biomarker levels and their correlations is useful 
in order to assess the severity and prognosis of critically ill patients with 
sepsis and septic shock [1, 3, 20 and 24]. It should be mentioned that the 
application value of this biomarkers in polytrauma induced sepsis and septic 
shock patients is unclear. 
 Based on the periodic measurement of these two basic biomarker 
levels and their correlations with the other factors and indicators, the study 
intends to reveal the dynamic changes in the survival group. The study 
should be helpful for more making, more accurate prognosis and for early 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3522105/#R3
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detection of complications. An early identification and appropriate 
management are associated with the better outcomes. 
 
Key Words: Polytrauma, Sepsis, Septic Shock, Lactate, Procalcitonin, 
Correlation 
 
Materials and Methods: 26 patients developed Sepsis/Septic shock after 
being hospitalized with the diagnosis of Polytrauma. The basic data of 
patients: sex, age, the cause of polytrauma, the source of infection and mean 
time to onset were studied. The majority of them were caused by Road-
Traffic Accidents (RTA). The remaining part was caused by other blunt and 
penetrating injuries. Male to Female Ratio - 15:11, 21 patients survived and 
5 died. All the patients were more than 18 years and received treatment by 
the International Guidelines for Management of Severe Sepsis and Septic 
Shock [5, 6 and 7]. All the patients whose condition was satisfactory on the 
day 45th survived. In order to see the dynamic changes, the levels of 
indicators and biomarkers were studied on the 1st, 5th, 10th, 15th, 20th, 25th, 
30th, 35th, 40th and 45th days after admission. Pearson correlation was used in 
order to assess the association of the levels of procalcitonin, blood lactic acid 
and others. 
 The data were analyzed using the SPSS software, version 20.0. The 
measurement data were calculated as mean +/- standard deviation; the 
comparisons between the groups were made by the T-test and the 
comparison procalcitonin and the blood lactate levels at different time levels 
at different days were conducted with the use of the repeated measures. The 
Pearson correlation analysis was used for detection of the prognostic 
correlations. The demonstrating statistical charts were made showing the 
changes of biomarkers at different points of time. 
 
Results: 
21 survived patients with the diagnosis of Polytrauma induced septic shock 
were involved. The levels of procalcitonin and blood lactate were monitored 
from the first day of admission in ICU through 45th day. 
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Figure 1. The dynamic changes of procalcitonin levels. 
 
On the figure 1 we see how the procalcitonin level slowly changes during 
first 45 days - helpful to assess the severity and prognosis. The level 
achieves maximum from day 15th up to day 30th and decreases after in the 
survival group patients. The high initial level may be explained by the case 
of polytrauma. The level elevates during first 25 days and in survival 
patients decreases after a month. At the day 45th the level still does not return 
to normal. According to this chart we see significant deviation, which is 
likely caused by different types of polytrauma. Most of the patients were 
diagnosed to develop Sepsis/Septic Shock on approximately 9th day after 
admission. We can say that, the level of Pro Ca is always increasing after 
making the diagnosis of septic shock induced by polytrauma _ making it 
more reliable to be the biomarker for inflammatory changes. 

 
Figure 2. The dynamic changes of Blood Lactic Acid levels. 
 
On the Figure 2 we see that the Blood Lactic Acid level is initially high, 
explained by the diagnosis of polytrauma which is associated with high risk 
of hypoxia. After the patients were admitted to ICU, using the pulse-
oxymeter the level of oxygenation was monitored and if needed the oxygen 
therapy was started immediately - normalizing the level of Blood Lactic 
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Acid. We see no significant changes during the period of monitoring, 
explained by relevant oxygen therapy. This plays crucial role in survival, 
because without adequate perfusion of tissues by oxygen and fluid levels 
antimicrobial treatment is not enough for providing good outcomes. 

 
Figure 3. The Dynamic Changes of C - reactive protein (CRP) Levels. 
 
CRP level is considered to be the indicator for the acute phase of pathology 
and we see it rises fast and first, followed by increase of Procalcitonin level - 
the biomarker for the severity of Sepsis and Septic shock. It rises 
significantly within first 5 days, achieves the maximum level at the days 10-
15th and after that period of time decreases significantly in the survival 
group. When comparing Figure 1 and Figure 3, we can say that CRP is 
reacting fast to the inflammatory processes and after successful management 
if decreases fast. Procalcitonin level is increasing/decreasing more slowly. 
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Figure 4. The correlation of Procalcitonin Levels with the other Analysis. 
 
Figure 4 demonstrates the correlation of procalcitonin level with the other 
factor and indicators. Pro Ca has strong positive correlation with White 
Blood Cells (WBC) and C - reactive protein (CRP). Also it has strong 
negative correlation with Lymphocytes (LYM). The correlation less than 
0.35 are not enough for making further judgments. If WBC and CRP levels 
elevates, the same happens to Pro Ca. If the Lymphocyte level elevates, this 
is indicator for the good outcomes, as Pro Ca level decreases. The Lactate 
level does not change significantly after patient is having adequate oxygen 
therapy, so we did not measure the correlation between Blood Lactic Acid 
and other factors and indicators. 
 
Discussion: 
Sepsis and Septic Shock induced by Polytrauma is a critical condition with 
high rate of mortality [11, 17]. The blood lactic acid level - mainly produced 
by erythrocyte, brain tissue and striated muscle, significantly rises in cases of 
tissue hypoxia - as a result of an anaerobic metabolism in the body. The 
degree of its changes in plasma depends on the metabolic rate of kidney and 
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liver [9]. The prognosis and mortality of the patients is related with the high 
blood lactate acid level - biomarker of organ function and energy 
metabolism [10]. The presence of hypoxia and hypo perfusion in the tissues 
is associated with oxygen supply insufficient for metabolism, resulting in a 
significant elevation in the blood lactate acid level. In patients with septic 
shock the clearance of lactic acid in the liver is greatly weakened, there by 
leading to a further rise in the blood lactic acid level [21]. Maintaining 
normal blood lactate level is important in patients with polytrauma induced 
sepsis or septic shock. Without having proper oxygenation, blood circulation 
and fluid volume levels, antimicrobial treatment is not enough to provide 
good outcomes [5, 6, and 7]. In all survived patients the blood lactate level 
was successfully managed. The initial level was increased due to hypoxia 
within the first few hours after an accident. Blood lactate did not show 
significant changes in survived patients, because as soon as they were 
admitted to ICU paced on adequate oxygen therapy. As the level of Blood 
lactic acid did not change much and was normal during our period of 
monitoring, we did not study it’s correlation with the other analyzes results. 
 Recently the role of biomarker procalcitonin to assist in the 
diagnosis and management of infections has been extensively studied. Also 
it reveals complications at early stage. Thyroid C cells synthesize 
Procalcitonin the precursor of a calcitonin substance [8]. Different 
worldwide studies have shown that procalcitonin level is elevated in 
critically ill patients, including patients with: polytrauma, burns, medullary 
thyroid cancer and others [23]. Besides, procalcitonin can be used as an early 
indicator for the diagnosis and assessment of bacterial infectious diseases 
[14]. The procalcitonin levels decreased in dynamics significantly among the 
patients in the survival group [21]. It suggests lower procalcitonin level 
indicating better prognosis, which is consistent with that reported in previous 
literature [15]. 
 Procalcitonin has a strong positive correlation with White Blood 
Cells (WBC) and C - reactive protein (CRP). Also it has strong negative 
correlation with Lymphocytes (LYM). In cases of Polytrauma induced sepsis 
or septic shock, it is high from the beginning and slowly increases within 
first 25 days. In cases of survival - decreases after 30 days. CRP Level as a 
specific factor showing the acute phase of inflammation, rises and decreases 
first followed by Procalcitonin level. The changes in WBC, CRP and LYM, 
as they strongly correlate with procalcitonin may also are useful in order to 
make a better monitoring, early detection of complications and prognosis. 
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 As an acute phase protein C-reactive protein (CRP) is directly 
related to the inflammatory response and it has been used to monitor the 
course of infection [13]. CRP has a strong positive correlation with the level 
of Procalcitonin. Using charts we can assume that, CRP level is changing 
fast as a marker of an ongoing inflammatory process, Procalcitonin is 
changing more slowly, but is a better indicator for the severity of infectious 
condition. 
 Monitoring the changes in the procalcitonin level is a helpful tool in 
the assessment of prognosis in patients with sepsis. Even more studies are 
needed to analyze the value of the blood lactate acid and procalcitonin levels 
across the patients with septic shock/sepsis and Polytrauma. In conclusion, 
monitoring of the blood lactate acid and procalcitonin levels plays an 
important role in assessing the prognosis of septic shock. Studies with larger 
sample size are expected to provide theoretical foundation for the 
management of septic shock. 
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politravmul pacientebSi prokalcitoninis da laqtatis 

rolis gansazRvra sefsis da septikuri Sokis 

prognozirebaSi 
b. kanaSvili, x. saganeliZe, l. ratiani - ,,niu viJen 

universiteti~ 

sadReisod cnobilia infeqciuri paTologiebis 

diagnostikasa da menejmentSi anTebiTi biomarkerebis 

roli. prokalcitonini da laqtati warmoadgenen im 

indikatorebs, romelTac SeuZliaT daxmareba gagviwion 

politravmiT inducirebuli infeqciuri paTologiebis 

prevenciaSi, adreul diagnostikaSi, garTulebaTa 

menejmentsa da gamosavlis prognozirebaSi. 
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 SeviswavleT 21 pacientis SemTxveva, romelTac 

daavadebis mimdinareobis hospitalizaciis sxvadasxva 

etapze ganuviTardaT politravmiT inducirebuli 

sefsisi/septikuri Soki. aRniSnuli kvlevis mizans 

warmoadgenda, gadarCenil pacientebSi travmis sxvadasxva 

meqanizmebis Sedegad inducirebuli sefsisis/septikuri 

Sokis pirobebSi, prokalcitoninis da laqtatis doneebis 

dinamikuri cvlilebebis Seswavla. 

 sawyis etapze politravmul pacientTa umetes 

nawils aRmoaCnda laqtatis donis maRali maCvenebeli, 

rac Sesabamisi oqsigenoTerapiis/ventilizaciis 

optimizaciis Sedegad dinamikaSi normalizda. biomarker 

prokalcitoninis SemTxvevaSi sapirispiro dadginda. 

dinamikaSi xorcieldeboda sxvadasxva anTebiT faqtorTan 

korelaciis Seswavla. intensiuri Terapiis ganyofilebaSi 

moTavsebidan pirveli 45 dRis manZilze, xdeboda 

monacemTa registracia, vinaidan am periodSi gadarCenil 

yvela pacients kargi gamosavali hqonda. dinamikur 

cvlilebebze dakvirvebis mizniT, yovel 5 dReSi erTxel 

xdeboda bioqimiuri markerebis gansazRvra da damuSaveba 

pirsonis sakorelacio sqemiთ. 
 kvlevis Sedegad gamovlinda, rom laqtatis donis 

normalizeba pirdapirproporciul korelaciaSi iyo 

rekonvalescenciasTan. 

 prokalcitonini warmoadgens daavadebis 

mimdinareobis simwvavis indikators. mas gaaCnia 

pirdapirporproporciuli korelacia leikocitebTan, c-

reaqtiul cilasTan da ukuproporciuli korelacia 

limfocitebTan. politravmiT inducirebuli sefsisis an 

septikuri Sokis SemTxvevaSi, prokalcitoninis done 

iwyebda matebas travmuli dazianebidan 72 saaTis 

ganmavlobaSi, pikur koncentracias aRwevda pirveli 25 

dRis periodSi da klebis tendencia SeiniSneboda 30 dRis 

Semdeg. 

 paTologiis mimdinareobis simwvavis araspecifikuri 

indikator c-reaqtiuli cilis maRali done 

manifestirebda yvelaze swrafad, rasac SemdgomSi 

moyveboda prokalcitoninis donis cvlilebebi. 
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sistemuri anTebiTi faqtorebi, kerZod leikocitebis da 

limfocitebis raodenoba, c-reaqtiuli cilis 

koncentracia korelaciaSia prokalcitoninTan da 

SeuZliT mniSvnelovani roli Seasrulon politravmul 

pacientebSi sefsisis/septikuri Sokis adreul 

diagnostikasa da marTvaSi. 

 
The Role of Procalcitonin and Blood Lactic Acid with Prognosis of 
Sepsis and Septic Shock 
Kanashvili B., Saganelidze K., Ratiani L. ‘’New Vision University’’ 
Recently, the role of biomarkers to assist in the diagnosis and management 
of infections has been extensively explored. Based on the studies, 
Procalcitonin and Blood Lactic Acid can provide supportive data to clinical 
assessment in Polytrauma induced infectious pathology prevention, early 
evaluation, management of complications and predicting outcomes. 
 We studied the cases of 21 patients who developed Polytrauma 
induced Sepsis/Septic shock during different stages of hospitalization. We 
intended to study the dynamic level changes of Procalcitonin and Blood 
Lactic Acid in terms of Sepsis/Septic shock – induced by different types of 
trauma, in survived patients. 
 At the initial stage Blood Lactate level in polytrauma patients was 
high, which was dynamically normalized after starting optimization of 
ventilation/oxygen therapy. It was totally different in case of Biomarker 
Procalcitonin. So we monitored the dynamic changes of it and made the 
correlation between the other factors/indicators. The data was registered 
during the first 45 days after the admission in the ICU (intensive care unit), 
as all the patients who survived during this period of time had good 
outcome. In order to see the dynamic changes, the levels of biomarkers were 
measured in every 5 days and were studied using Pearson correlation 
scheme. 
 The study revealed that normalization of Blood Lactic Acid is in 
positive correlation with reconvalescence. 
 Procalcitonin is an indicator of illness progression severity. It has 
strong positive correlation with White Blood Cells (WBC) and C - reactive 
protein (CRP) and negative correlation with Lymphocytes (LYM). In cases 
of Polytrauma induced sepsis or septic shock, the level started to increase 
within first 72 hours after traumatic injury, pick concentration was achieved 
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within first 25 days high from the beginning and dynamically increases 
within first 25 days, the tendency of gradual decrease was seen after 30 days. 
C - reactive protein as a nonspecific indicator of severity in pathology 
progression, was manifested with high levels first, followed by the 
procalcitonin level changes. 
 The systematic inflammation factors, like the number of Leukocytes 
and Lymphocytes, concentration of C-reactive protein are in correlation with 
procalcitonin and can play a significant role in early evaluation and 
management of polytrauma induced Sepsis and Septic Shock. 
 
Изучение роли прокальцитонина и лактата в прогнозе сепсиса и 
септического шока у пациентов с политравмой 
Канашвили Б., Саганелидзе Х., Ратиани Л. ’’New Vision University’’ 
В последние годы широко изучалась роль биомаркеров в диагностике и 
лечении инфекционных патологий. Пролактин и лактат являються теми 
индикаторами, которые могут помочь в превенции ранней диагностике 
и в менеджменте тех инфекции, которые индуцированны политрамвой. 
Мы изучили историю болезни 21 пациента, у которых на ранних 
стадиях развился сепсис- септический шок, индуцированный 
политрамвой. Целью данного иследования яавляется изучене 
динамических изминении уровня прокалцитонина и лактата у 
пациентов с травмой индуцированной сепсисом-септическим шоком. 
 На ранных этапах у пациентов с политравмой выявился 
высокий показатель лактата, который в динамике нормализовался в 
условиях одекватной оксигенотерапии- оптимизацеи вентиляции. С 
биомаркером- прокалцитонином происходило противоположенное. 
 Происходило изучение кореляции разных факторов в динамике. 
В отделении интенсивной терапии происходило регистрациа данных в 
первые 45 дней исходя из того, что у всех выживших пациентов был 
хороший исход. С целью наблюдения за динамическими изминениями, 
происходило измирение и обработка биохимических маркеров каждые 
5 дней. 
 По результату иследования виявилось, что реконвалесценция 
находится в прамой зависимости с нормализацией уровня лактата. 
 Прокалцитонин является индикатором остроты течения 
заболевания. Он имеет прямую корелячию с леикоцитами и С-реакт. 
белками и обратное с лимфоцитами. При сепсисе- септическом шоке, 
индуцированном политравмой, уровень прокалцитонина начинает 
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повышаться в течении 72 часов, достигая пика в периоде 25 дней и 
тенденция понижения выявляется по окончания 30 дней. 
 В первую очередь выявляется повышение неспецифического 
индикатора С-реакт. белка, после следует изминение уровня 
прокалцитонина. 
 Системные факторы воспаления, в часности количество 
леикоцитов и лимфоцитов, концентрация С-реакт. белка, находится в 
кореляции с прокальцитонином и может играть значительную роль в 
диагностике и лечение сепсиса/септического шока. 
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VI. wiTeli sisxlis markerebis korelacia politravmiT 

inducirebuli sefisis/septikuri Sokis mqone pacientebSi 

 

Georgian Medical News. 2018 Sep; 
 
The Correlation of Red Blood Factors in Polytrauma Induced 
Sepsis/Septic Shock Patients 
Kanashvili B., Saganelidze K., Ratiani L. 
Tbilisi State Medical University; New Vision University 
 
Introduction: 
Trauma is still one of the leading causes of death worldwide. 39.5% of 
deaths occur in the hospitals [10]. Patients with polytrauma may suffer from 
complications like Sepsis/Septic Shock in the late period. The Polytrauma 
and subsequent surgical interventions promote inflammatory response, 
which may cause multiple organ injuries/failure and acute respiratory 
distress syndrome [2]. 
 By the retrospective study using 2011-2012 years’ data from the 
Norwegian Patient Registry and Statistics Norway, the annual population 
incidence of hospitalized sepsis was 140 patients per 100 000 inhabitants; 
ranging from 10 to 2270 per 100 000 in different age groups and with 
statistically significant male predominance in all adult cohorts. Hospital 
mortality for sepsis admissions was 19.4% and overall, 26.4% of the 
included patients died while hospitalized for sepsis [15]. Anemia is common 
among this type of patients and hematocrit of patients with Sepsis and Septic 
Shock is reported to be significantly lower, compared to the patients being 
hospitalized in the Emergency Department [8]. Wide range of studies 
suggested possible causes of anemia: severe blood loss due to polytrauma, 
iatrogenic blood loss, depression of serum iron levels, the decrease in the 
lifespan of erythrocytes and erythropoietin production [8,9,12,1,16]. In 
Acute phase multiple mechanisms influence the concentration of 
hemoglobin (ctHB) in polytrauma induced sepsis/septic shock patients. 
 Endothelial activation increases fluid sequestration and vascular 
permeability, leading to hemoconcentration [11,3]. On the other hand, 
shedding of carbohydrate-rich layer coating the endothelium leads to a 
release of encapsulated fluids into vascular space and to an increase of 
intravascular space. This mechanism may cause hemodilution. The 
prognosis and mortality of the polytrauma induced sepsis/septic shock 
patients are related to anemia. Both, the hypoxia and hypo perfusion in the 
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tissues is associated with oxygen supply insufficient for metabolism. 
Without having proper oxygenation, blood circulation and fluid volume 
levels, antimicrobial treatment is not enough to provide good outcomes [4, 5 
and 6]. In polytrauma induced sepsis/septic shock patients, early detection of 
anemia, knowing the causing mechanisms and the correlations of different 
red blood factor levels, can improve the management and the patient 
outcomes. The successful treatment of polytrauma induced sepsis/a septic 
shock patient consists from: normalizing cellular oxygenation, optimizing 
the delivery of oxygen to tissues and avoiding acute distress syndrome and 
multiple organ failure syndromes [14]. Maintenance of adequate blood 
pressure and factor levels is suggested for minimalizing polytrauma induced 
sepsis and septic shock tissue damage [7]. 
 We studied the dynamic correlation of different red blood markers 
and inflammatory indicators in Polytrauma induced sepsis/septic shock 
patients and the concept will play an important role in early detection and 
management of oxygenation. We hope that this will bring additional 
understandings and will be helpful to provide more successful treatment of 
polytrauma induced sepsis/septic shock patients. 
 
Materials and Methods: We made a retrospective study of 26 patient cases, 
who developed Polytrauma induced Sepsis/Septic shock after 
hospitalization. 5 patients died and we made our study on 21 survived 
patients. All the patients were adults and received treatment by the 
International Guidelines for Management of Severe Sepsis and Septic Shock 
[4, 5 and 6], considering the bacterial spectrum. We studied the levels of red 
blood markers and inflammatory indicators, made their correlations during 
first 45 days after hospital admission. All the patients whose condition was 
satisfactory in this period of time survived. The factors studied and 
correlated by Pearson scheme were: sO2 (Oxygen Saturation), Pro Ca 
(Procalcitonin), pO2 (Pressure of Oxygen), Ph (Potential Hydrogen), pCO2 
(Carbon Dioxide Partial Pressure), Lym (Lymphocytes), FO2Hb (Fractional 
Oxyhemoglobin), HcTc (Hematocrit), FMetHb (Fractional Methemoglobin), 
Fib (Fibrinogen), FHHb (Fractional Deoxyhemoglobin), FCOHb 
(Fractionated Carboxyhemoglobin), ctHb (Concentration of Hemoglobin), 
CRP (C-Reactive Protein), cLac (Concentration of Lactate), cGlu 
(Concentration of Glucose), c Na+ (Concentration of Natrium), c Ka+ 
(Concentration of Kalium), c Cl- (Concentration of Chlorine), c Ca2+ 
(Concentration of Ionized Calcium). 
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The data were analyzed using the SPSS software, version 20.0. The Pearson 
correlation analysis was used for detection of the prognostic correlations. 
The demonstrating statistical charts were made. 
 
Results: 

 
Figure 1. The Dynamic Changes of Hemoglobin Concentration level changes. 
 
On the Figure 1, we see that initial concentration of Hemoglobin is getting 
low after polytrauma injury, likely caused by severe blood loss and by 
surgical interventions. On the day 10th it is decreased significantly, but after 
bone marrow depression caused by septic changes starts to improve, ctHb 
reaches maximum at the day 25. Afterwards it gradually returns back to 
normal level. If hemoglobin level decreased significantly, the patients died 
and were not included in our study. In successfully managed polytrauma 
induced septic shock patients, hemoglobin level changes gradually. 

 
Figure 2. The Dynamic Changes of Fibrinogen blood level changes. 
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Fibrinogen activity usually reflects blood clotting ability. Low levels are 
often related to fibrinogen intensive consumption and may indicate existing 
Disseminated Intravascular Coagulation and Abnormal Fibrinolysis. This 
happen when body is overactive in clearing blood colts, low fibrinogen level 
also may cause thrombosis (coagulation activity increase). Fibrinogen is also 
a part of inflammatory response and studies confirmed that in patients with 
septic complications fibrinogen level is often elevated [13]. Thus sepsis may 
be regarded as an uncontrolled inflammatory and progoagulant response the 
infection. In all survived patients Fibrinogen level was successfully 
managed, if it was changed significantly in short period of time patient died 
and was not included in our study. Also we will see that Fibrinogen level 
showed correlation to the most of red blood factors, bringing additional 
information to the study. 

 
Figure 3. The Correlation of Fractional Oxyhemoglobin with the other factors. 
 
Fractional Oxyhemoglobin had moderately strong positive correlation with 
sO2 and with pO2, moderately positive correlation with Fibrinogen. With 
FHHB it showed strong negative correlation and with pCO2 moderately 
negative correlation (Fig 3.). 

 
Figure 4. The Correlation of Hematocrit with the other factors. 
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Hematocrit did not show any strong correlation with the other factors, had 
moderate positive correlation with the FCOHB and with the concentration of 
Hemoglobin. It also showed low negative correlation with Procalcitonin, C-
reactive protein and c CL- (Fig 4). 

 
Figure 5. The Correlation of Pressure of Oxygen with the other factors. 
 
The Pressure of Oxygen had moderate positive correlation with sO2, 
FO2HB, Fibrinogen and cGlu and the moderate negative correlation only 
with FHHB (Fig 5). 

 
Figure 6. The Correlation of Fractional Deoxyhemoglobin with the other factors. 
 

Fractional Deoxyhemoglobin is the form of hemoglobin oxygen, the 
predominant protein in red blood cells, which forms an unstable, reversible 
bond with oxygen. It showed moderately positive correlation with 
Procalcitonin and pCO2, strong negative correlation with Fractional 
Oxyhemoglobin and moderate negative correlation with sO2, pO2 and 
Fibrinogen (Fig 6). 
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Figure 7. The Correlation of Fibrinogen with the other factors. 
 

Fibrinogen was more interesting as it showed most number of correlations. It 
had moderate positive correlation with pO2, FO2HB, CRP and moderate 
negative correlation with pCO2, LYM and FHHB (Fig 7). 

 
Figure 8. The Correlation of Fractional Methemoglobin with the other factors. 
 

Fractional Methemoglobin did not show correlation with any other factors 
(Fig 8). 
 
Discussion: 
In the initial period of polytrauma injury, the deficit of red blood markers 
was a result of trauma induced hemorrhage and sequential surgical 
interventions. The dynamic reduce in red blood markers were in negative 
correlation with the elevation of systematic inflammatory factors, indicating 
polytrauma induced septic complication. 
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 In the period of reconvalescence, the concentration of red blood 
markers was normalizing, in negative correlation with the specific 
inflammatory factors. 
 Our study revealed, that non-specific inflammatory marker, like 
Fibrinogen is in strong correlation with the tissue oxygenation. 
 Also the study demonstrated the correlation of Oxymetric 
parameters with the inflammatory factor metabolites. In particular, the 
elevation of Fibrinogen concentration is in positive correlation with the 
tissue oxygenation quality. 
 Based on the Figure 8, we can say that Fractional Methemoglobin 
cannot be used in order to regulate other factors with correlative 
consideration. 
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wiTeli sisxlis markerebis korelacia politravmiT 

inducirebuli sefsisis/septikuri Sokis mqone pacientebSi 

b. kanaSvili, x. saganeliZe, l. ratiani 

Tbilisis saxelmwifo samedicino universiteti 

niu viJen universiteti 

politravmiT inducirebuli sefsisis/septikuri Sokis 

mqone pacientebSi anemiis adreuli verificireba – 

diagnostireba, mniSvnelovani faqtoria daavadebis 

gamosavalSi. Cveni kvlevis mizans warmoadgenda: wiTeli 

sisxlis da anTebiTi markerebis, indikatorebis 

erTmaneTTan dinamikuri korelaciebis Seswavla. migvaCnia, 

rom aRniSnuli meqanizmebis gamovlena xels Seuwyobs 

politravmiT inducirebuli sefsisisa da septikuri Sokis 

mqone pacientTa marTvas, mkurnalobis taqtikis SerCevas 

da pacientis saboloo gamosavlis prognozirebas. 

 Cveni kvlevis mizans warmoadgenda politravmiT 

inducirebuli wiTeli sisxlisa da anTebiTi 

indikatorebis dinamikuri korelaciebis TaviseburebaTa 

gamovlena. aRniSnuli informacia mniSvnelovan da 

sakvanZo rols Seasrulebs sxvadasxva genezis anemiebTan 

asoricebuli hipoqsemiuri garTulebebis marTvaSi. 

 wiTeli sisxlis markerebis da anTebiT 

indikatorebis dinamikuri korelaciuri kavSirebi 

Seswavlil iqna 21 pacientSi hospitalizaciidan pirveli 

45 dRis manZilze. monacemTa analizisTvis gamoyenebul 

iqna pirsonis sqema. yvela pacienti iyo mozrdili da maTi 

mkurnaloba xdeboda mwvave sefsisis da septikuri Sokis 

saerTaSoriso gaidlainis mixedviT da baqteriuli 

speqtris gaTvaliswinebiT. 

 politravmuli dazianebis miRebidan sawyis 

periodSi wiTeli sisxlis markerebis deficiti 

gamowveuli iyo rogorc travmis Sedegad inducirebuli 

sisxldeniT, aseve Tanmdevi qirurgiuli intervenciebiT. 

wiTeli sisxlis markerebis dinamikuri kleba uaryofiT 

korelaciur kavSirSi iyo sistemuri anTebis faqtorTa 

matebasTan, rac miuTiTebda politravmiT inducirebul 

septikur procesze. 
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 rekonvalescenciis periodSi wiTeli sisxlis 

markerebis koncentracia normalizdeboda da imyofeboda 

uaryofiT korelaciur kavSirSi sensitiur anTebiT 

faqtorebTan. 

 Cveni kvlevis Sedegad gamovlinda, rom 

araspecifikuri anTebiTi markeri, rogoricaa fibrinogeni, 

mWidro korelaciur kavSirSia qsovilovan sunTqvasTan. 

 aseve, Cveni kvlevis Sedegad gamovlinda 

oqsimetriis parametrebis korelaciuri kavSirebi 

anTebiTi faqtorebis metabolitebTan. kerZod, 

fibrinogenis koncentraciis mateba, dadebiT korelaciur 

kavSirSia qsovilTa oqsigenaciis xarisxTan. 

 

The Correlation of Red Blood Markers in Polytrauma Induced 
Sepsis/Septic Shock Patients 
Kanashvili B., Saganelidze K., Ratiani L. 
Tbilisi State Medical University; New Vision University 
In polytrauma induced sepsis/septic shock patients early verification and 
diagnosing anemia, is an important factor for the outcome of pathology. The 
purpose of our study was: to study the dynamic correlation of the red blood 
markers and inflammatory indicators. We consider that knowing these 
mechanisms will be helpful in the management/treatment method selection 
and in making prognosis of the final outcomes of polytrauma induced sepsis 
/septic shock patients. 
 The purpose of our study was to study the characteristic dynamic 
correlations of polytrauma induced red blood and inflammation indicators. 
The abovementioned information will play an important and crucial role in 
the management of hypoxemic changes in different types of anemia. 
 The red blood markers and inflammatory indicators dynamic 
correlations were studied in 21 Polytrauma induced Septic Shock patients 
during the first 45 days after hospital admission. Pearson Scheme was used 
for data analysis. All the patients were adults and were treated by the 
International Guidelines for Management of Severe Sepsis and Septic Shock, 
considering the bacterial spectrum. 
 In the initial period of polytrauma injury, the deficit of red blood 
markers was a result of trauma induced hemorrhage and sequential surgical 
interventions. The dynamic reduce in red blood markers were in negative 
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correlation with the elevation of systematic inflammatory factors, indicating 
polytrauma induced septic complication. 
 In the period of reconvalescence, the concentration of red blood 
markers was normalizing, in negative correlation with the specific 
inflammatory factors. 
 Our study revealed, that non-specific inflammatory marker, like 
Fibrinogen is in strong correlation with the tissue oxygenation. 
 Also the study demonstrated the correlation of Oxymetric 
parameters with the inflammatory factor metabolites. In particular, the 
elevation of Fibrinogen concentration is in positive correlation with the 
tissue oxygenation quality. 
 
Кореляция маркеров красной крови у пациентов с политравмой 
индуцированной сепсисом/септическим шоком. 
Канашвили Б., Саганелидзе Х., Ратиани Л. 
Тбилисский государственный медицинский университет;  New 
Vision University 
У пациентов с политравмой индуцированной сепсисом/септическим 
шоком, ранняя верификация-диагностика анемии является 
значительным фактором исхода болезни. Считаем, что знание 
механизмов и знание корреляции различных факторов красной 
крови, может улучшить управления, результаты лечения и 
прогнозирование исхода болезни политравмой индуцированной 
сепсисом/септическим шоком пациентов . 
 Целью нашего исследования являются маркеры 
воспалительного процесса и индикаторы красной крови и изучение 
их взаимной динамичной корреляции. Эта информация играет 
важную и решающую роль в управлении лечения гипоксемических 
осложнений, связанных с анемией различного генеза. 
 Динамические корреляции факторов красной крови и 
воспалительных показателей изучались у 21 пациента, перенесшего 
сепсис/септический шок, вызванный политравмой, в течение первых 
45 дней после госпитализации. Для анализа данных была 
использована схема Пирсона. Все пациенты были старше 18 лет и 
получили лечения острого сепсиса и септического шока по 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B1%D0%B8%D0%BB%D0%B8%D1%81%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B5%D0%B4%D0%B8%D1%86%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
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Международным руководящим указаниям, принимая во внимание 
спектр бактерий . 
 В начальный период после получения политрамвы дефицит 
красных кровяных маркеров вызывался травмой индуцированным 
кровотечением, а также сопровождающими хирургическими 
вмешательствами. Динамическое снижение маркеров красной крови 
было в отрицательной корреляционной в связи с увеличением 
системных маркеров воспаления, что указывает на политравмой 
индуцированный септический процес. 
 В период реконвалесценции концентрация маркеров красной 
крови была нормализована и находилась в отрицательной 
корреляционной связи с чувствительными воспалительными 
факторами. В результате наше исследование показало, что 
неспецифический воспалительный маркер, как фибриноген состоит 
в теснаой корреляции с дыханием ткани. 
 Кроме того, результаты нашего исследования показали 
корреляцию между оксиметрических параметров с воспалительными 
факторами метаболитов. В частности возрастание концентрации 
фибриногена выявило положительную корреляцию качества 
оксигенации тканей. 
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VII. sakuTari kvlevis Sedegebi da maTi ganxilva 

 

 
suraTi 6. prokalcitoninis donis dinamikuri cvlilebebi sisxlSi. 
 

suraTi 6. gviCvenebs, Tu rogor icvleba dinamikaSi 

politravmiT inducirebuli sefsisisa da septikuri Sokis 

mqone warmatebiT namkurnalebi pacientis sisxlSi 

prokalcitoninis done pirveli 45 dRis ganmavlobaSi. 

demonstrirebulia, rom biomarkeris done matulobs 

SesamCnevad me-15 dRidan 30-e dRemde, ris Semdegac 

mcirdeba. prokalcitoninis done sisxlSi 45 dRis 

Semdegac ki ar ubrundeba normas. aseve, grafikze 

aRniSnulia maCveneblebis deviacia, rac SesaZloa 

ganpirobebul iyos sxvadasxva pacientSi politravmul 

dazianebaTa mravalferovnebiT. Cveni kvlevis mixedviT, 

politravmiT inducirebuli sefsisis/septikuri Sokis 

diagnozis mqone pacientTa sisxlSi prokalcitoninis 

done matulobda 100%-Si. 
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suraTi 7. sisxlis laqtatis donis dinamikuri cvlilebebi. 

 
suraTi 7-is mixedviT, gamovlinda, rom sisxlis laqtatis 

done Tavdapirvelad maRalia da, savaraudod, 

ganpirobebulia politravmasTan asocirebuli hipoqsiis 

arsebobiT. pacientis hospitalizaciis Semdeg xdeboda 

oqsigenaciuri procesebis monitoringi da, saWiroebis 

SemTxvevaSi, dauyovnebliv tardeboda qsovilTa hipoqsiis 

sawinaaRmdego RonisZiebebi. Sesabamisad, warmatebiT 

namkurnaleb pacientebSi 45-dRian periodSi laqtatis 

donis mniSvnelovan cvlilebebs adgili ar hqonia, ris 

gamoc misi korelaciuri sqemiT damuSaveba dinamikaSi ver 

moxerxda. 

 
suraTi 8. ce-reaqtiuli cilis donis dinamikuri cvlilebebi sisxlSi. 
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ce-reaqtiuli cila miiCneva paTologiis simwvavis 

indikatorad da rogorc meeqvse, meSvide da merve 

suraTebidan Cans, reagirebs sistemur anTebaze yvelaze 

swrafad. me-6 suraTis mixedviT, ce-reaqtiuli cilis 

donis msgavs cvlilebebs Tan axlavs prokalcitoninis 

donis Semdgomi mateba. ce-reaqtiuli cilis done 

mniSvnelovnad matulobs politravmiT inducirebuli 

sefsisis an septikuri Sokis dadgenidan pirveli 5 dRis 

manZilze, aRwevs maqsimums 10-15 dRebis periodSi da 

Semdgom TandaTan klebulobs. ce-reaqtiuli cilis 

koncentracia periferiul sisxlSi klinikurad 

mniSvnelovani gaumjobesebis fonze 45 dRezec ki ar 

ubrundeba normas. 

 
suraTi 9. sisxlSi hemoglobinis koncentraciis dinamikuri 

cvlilebebi politravmiT inducirebili sefsisis an septikuri Sokis 

diagnozis mqone pacientebSi. 

 
suraTi 9-is mixedviT, politravmuli dazianebis mqone 

pacientebSi hemoglobinis koncentracia Tavdapirvelad 

dabalia, rac emTxveoda qirurgiuli intervenciebis dros 

arsebuli sisxlis kargvas. me-10 dRemde hemoglobinis 

koncentracia sisxlSi mniSvnelovnad qveiTdeba, magram 

Semdgom matulobs dinamikaSi. es fenomeni aixsneba 

septikuri procesebiT, depresirebuli Zvlis tvinis 

funqciis etapobrivi aRdgeniT. 25-e dRes, sisxliSi 

hemoglobinis koncentracia aRwevs maqsimums da 

TandaTanobiT ubrundeba normalur maCvenebels. 
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politravmiT inducirebuli sefsisisa da septikuri Sokis 

mqone yvela warmatebiT namkurnaleb pacientSi 

hemoglobinis done warmatebiT imarTa. 

 
suraTi 10. sisxlSi fibrinogenis donis dinamikuri cvlilebebi. 
 
fibrinogenis koncentracia asaxavs sisxlis Sededebis 

unars. aRniSnuli indikatoris donis daqveiTeba xSirad 

dakavSirebulia mis intensiur moxmarebasTan, da SesaZloa 

mianiSnebdes diseminirebul intravaskulur koagulaciaze. 

rac Seexeba fibrinogenis maRal dones, sisxlSi SeuZlia, 

gamoiwvios Trombebis intensiuri formireba, 

koagulaciuri aqtivobis matebis xarjze. fibrinogeni 

aseve aris anTebiTi reaqciebis Semadgeneli nawili da 

kvleviT dasturdeba, rom misi done septikuri Sokis mqone 

pacientebSi maRalia. 

 yvela warmatebiT namkurnaleb pacientSi 

fibrinogenis done warmatebiT imarTa, magram aRsaniSnavia, 

rom misi done 45 dRezec ki normis zeda zRvarze 

maRalia. 

 Semdgom cxrilebSi moyvanilia sisxlSi 

prokalcitoninis, fraqciuli oqsihemoglobinis, 

hematokritis, Jangbadis parcialuri wnevis, fraqciuli 

dioqsihemoglobinis, fibrinogenis da fraqciuli 

meThemolglobinis doneebis dinamikuri korelaciuri 

kavSirebi, erTmaneTis da sxva maCveneblebis mimarT. 
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suraTi 11. prokalcitoninis donis korelaqcia periferiuli sisxlis 

maCveneblebTan. 
 
suraTi 11 warmoaCens biomarker prokalcitoninis donis 

dinamikur korelaqcias sxva maCveneblebTan, politravmiT 

inducirebuli sefsisis an septikuri Sokis diagnozis 

arsebobis SemTxvevaSi. mas aqvs Zlieri dadebiTi 

korelacia leikocitebTan (0.35) da ce-reaqtiul cilasTan 

(0.43), xolo Zlieri uaryofiTi korelacia limfocitebTan 

(0.53). yuradRebas iqcevs faqti, rom mwvave anTebis iseTi 

klinikuri markeri, rogoric prokalcitoninia, amJRavnebs 

Zalze mcire (0.07) da klinikurad umniSvnelo korelacias 

sisxlSi laqtatis koncentraciasTan. 
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suraTi 12. fraqciuli oqsihemoglobinis dinamikuri korelacia 

periferiuli sisxlis maCveneblebTan. 
fraqciul oqsihemoglobins gaaCnia maRali dadebiTi 

korelacia Jangbadis saturaciasa (0,57) da parcialur 

wnevasTan (0.55), saSualo dadebiTi korelacia 

fibrinogenTan (0.33). aqvs Zlieri uaryofiTi korelacia 

dioqsihemoglobinis (-0.71) da saSualo uaryofiTi 

korelacia naxSirorJangis parcialuri wnevis mimarT (-

0.39) (suraTi 12). ar amJRavnebs sarwmuno korelaciur 

kavSirs mwvave anTebis markerebTan. 
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suraTi 13. hematokritis dinamikuri korelacia periferiuli sisxlis 

sxva maCveneblebis mimarT. 
hematokrits ar uCvenebia Zlieri korelacia sxva 

maCveneblebis mimarT, gamoavlina saSualo dadebiTi 

korelacia fraqciuli karboqsihemoglobinisa (0.36) da 

hemoglobinis (0.46) mimarT. aseve gamoavlina susti 

uaryofiTi korelacia prokalcitoninis (-0.26), ce-

reaqtiuli cilis (-0.24) da qloris koncentraciebis 

mimarT (-0.26) (suraTi 13) 
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suraTi 14. Jangbadis parcialuri wnevis dinamikuri korelacia 

periferiuli sisxlis maCveneblebis mimarT. 
Jangbadis parcialur wnevas gaaCnia Zlieri dadebiTi 

korelaciuri kavSiri glukozis koncentraciis (0.66) 

mimarT, saSualo dadebiTi korelacia Jangbadis 

saturaciis (0.47), fraqciuli oqsihemoglobinis (0.55) da 

fibrinogenis (0.33) koncentraciis mimarT. avlens 

uaryofiT korelacias mxolod dioqsihemoglobinis (-0.51) 

donesTan (suraTi 14) 
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suraTi 15. fraqciuli dioqsihemoglobinis dinamikuri korelacia 

periferiuli sisxlis sxva maCveneblebis mimarT. 
fraqciuli dioqsihemoglobini, romelic warmoadgens 

hemoglobinis erT-erT formas, predominantur cilas 

wiTeli sisxlis ujredebSi da warmoqmnis arastabilur, 

Seqcevad kavSirs Jangbadis molekulebTan; Cveni kvlevis 

mixedviT, avlens saSualo dadebiT korelacias 

prokalcitoninTan (0.27) da naxSirorJangis parcialur 

wnevasTan (0.51), xolo Zlier uaryofiT korelacias 

oqsihemoglobinTan (-0.71), saSualo uaryofiT korelacias 

Jangbadis parcialur wneavsTan (-0.58) da saturaciasTan (-

0.51) da aseve fibrinogenTan (-0.30). am maCveneblis sarwmuno 

korelaciuri kavSiri ar vlindeba sxva mwvave anTebis 

markerebTan (laqtati da ce-reaqtiuuli cila) (suraTi 15). 
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suraTi 16. fibrinogenis donis dinamikuri korelacia periferiuli 

sisxlis maCveneblebTan. 
 
fibrinogenis Seswavla metad saintereso aRmoCnda, 

vinaidan dinamikaSi mravlobiTi korelaciuri kavSirebi 

gamovlinda. aRmoaCnda saSualo dadebiTi korelacia 

Jangbadis parcialur wnevsTan (0.33), fraqciul 

oqsihemoglobinTan (0.33) da, rac metad mniSvnelovania, 

maRali sarwmunoebis korelaciuri kavSiri ce-reaqtiul 

cilasTan (0.61) da saSualo uaryofiTi kavSiri 

naSirorJangis parcialur wnevasTan (-0.31), limfocitebis 

raodenobasa (-0.34) da fraqciul dioqsihemoglobinTan (-

0.30) (suraTi 16). 
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suraTi 17. fraqciuli meThemolglobinis korelacia periferiuli 

sisxlis maCveneblebis mimarT. 
 
kvlevis mixedviT, fraqciuli meThemoglobini dinamikaSi 

ar avlens korelaciur kaviSirs periferiuli sisxlis 

arcerTi maCveneblis mimarT (suraTi 17). 

 

 

 

sakuTari kvlevis Sedegebis analizi 

_ monacemebis damuSavebisa da maTi dinamikuri kavSirebis 

Seswavlis Sedegad, gamovlinda sxva rigi sawrmuno 

dinamikuri korelaciebi da is faqtorebic, romelnic 

korelaciaSi ar imyofebian erTmaneTis mimarT. 

_ Catarebuli kvlevis Sedegebis analiziT gamoikveTa 

rogorc prokalcitoninis, ise CRP raodenobrivis maRali 

diagnostikuri Rirebuleba sefsisiTa da septikuri SokiT 

garTulebuli politravmis dros. orive maCvenebeli 
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mniSvnelovan matebas ganicdida sefsisiTa da septikuri 

SokiT garTulebis dros. amasTan CRP raodenobrivis 

mateba gamoirCeoda meti dinamizmiT (suraTi 8), vidre 

prokalcitoninis (suraTi 6), rac SesabamisobaSia 

literaturul monacemebTan. 
_ periferiul sisxlSi prokalcitoninis (suraTi 6), CRP-
raodenobrivis (suraTi 8), laqtatis koncentraciebi 

(suraTi 7) sefsisiTa da septikuri SokiT garTulebuli 

politravmis dros, sxva warmoSobis sefsisebTan 

SedarebiT gamoirCeoda naklebi dinamizmiT. periferiul 

sisxlSi CRP raodenobrivis koncentracia literaturuli 

monacemebis mixedviT, sefsisis warmatebiT mkurnalobis 

SemTxvevaSi ramdenime saaTSi ganicdis cvlilebas da 

sworad warmarTuli antibaqteriuli da paTogenezuri 

mkurnalobis markeria. politravmiT garTulebuli 

sefsisis dros aRniSnuli maCveneblebi xangrZlivad (10-15 

dRe) rCeba maRal cifrebamde, rac Zvlebisa da rbili 

qsovilebis travmiT gamowveuli autoqsovilovani 

(baqteriuli endotoqsinis msgavsi) intoqsikaciiT unda 

aixsnas. aRniSnulis gamo mwvave anTebis markerebi 

politravmasTan asocirebuli sefsisis da septikuri 

Sokis dros erTgvarad kargaven infeqciis marTvis 

efeqturobis Sefasebis Rirebulebas. 

_ rekonvalescenciis periodSi, wiTeli sisxlis 

markerebis koncentracia normalizdeboda (suraTi 9) da 

imyofeboda uaryofiT dinamikur korelaciur kavSirSi 

mwvave anTebis markerTa doneebTan (suraTi 13). 

_ periferiul sisxlSi prokalcitoninis koncentraciis 

sawrmunod dadebiTi dinamikuri korelacia vlindeba 

mwvave anTebis iseT markerTan, rogoricaa ce-reaqtiuli 

cilis koncentracia (suraTi 11). 
_ Znelad asaxsnelia, rom sefsisTan da toqsikuri Sokis 

sindromTan asocirebul laqtatis koncentraciasTan 

prokalcitoninis korelacia umniSvneloa (suraTi 11) da 

statistikurad arasarwmuno, rac SesaZloa, isev 

politravmis Taviseburaba iyos. 

_ plazmaSi laqtatis koncentraciasTan korelaciur 

kavSirs ar amJRavneben arc iseTi mniSvnelovani 
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komponentebis koncentraciebi, rogorebicaa sisxlSi 

fraqciuli meThemoglobini, parcialuri naxSirorJangisa 

da Jangbadis koncentracia, fraqciuli 

dioqsihemoglobini, glukozis Semcveloba, hematokriti, 

sisxlis PH, plazmaSi kalciumis, kaliumis, glukozisa da 

natriumis koncentraciebi (suraTebi 12-17). 

_ prokalcitonini sarwmunod dadebiT korelaciaSia 

periferiul sisxlSi leikocitebis raodenobasTan, Tumca 

aRniSnuls xarisxobrivad aRemateba uaryofiTi 

korelacia periferiul sisxlSi limfocitebis 

raodenobasTan (suraTi 11). sisxlSi CRP raodenobrivi 

prokalcitoninis garda maRal korelaciur kavSirSia 

sisxlSi fibrinogenis koncentraciasTan (suraTi 16). 

amasTan am ukanasknelTan korelaciuri kavSiri 

sarwmunoobiT mniSvnelovnad aRemateba prokalcitoninis 

koncentraciasTan kavSirs. 
_ sisxlSi fibrinogenis koncentracia mWidro 

korelaciaSia ara mxolod mwvave anTebis markerebTan, 

aramed qsovilovani sunTqvis iseT mniSvnelovan 

maCveneblebTan, rogorebicaa PO2, PCO2, FO2Hb, FHHb da 

periferiul sisxlSi limfocitebis raodenobasTan 

(suraTi 16), rac aRniSnul kvlevas did diagnostikur 

mniSvnelobas sZens infeqciiT garTulebuli politravmis 

marTvaSi. 

_ politravmuli dazianebis miRebidan sawyis periodSi 

wiTeli sisxlis markerebis deficiti gamowveuli iyo 

rogorc travmis Sedegad inducirebuli sisxldeniT, aseve 

Tanmdevi qirurgiuli intervenciebiT. Cveni kvlevis 

mixedviT, wiTeli sisxlis markerebis dinamikuri kleba 

uaryofiT korelaciur kavSirSi iyo sistemuri anTebis 

faqtorTa matebasTan, rac miuTiTebda politravmiT 

inducirebul septikur procesze. rekonvalescenciis 

periodSi wiTeli sisxlis markerebis koncentracia 

normalizdeboda da imyofeboda uaryofiT korelaciur 

kavSirSi mwvave anTebis faqtorebTan (suraTi 13). 
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VIII. debulebebi 

 

1. politravmiT inducirebuli sefsisisa da septikuri 

Sokis dros mwvave anTebis Tanamedrove markerebis 

(prokalcitonini, CRP raodenobrivi da laqtati) 

koncentracia sisxlSi izrdeba. amasTan, CRP 
raodenobrivi infeqciur procesze reagirebis dinamizmiT 

aRemateba procalcitonins da laqtats, xolo 

prokalcitoninis sensitiuroba ramdenadme aRemateba 

laqtatisas da CRP raodenobrivisas. 
2. CRP raodenobrivis, prokalcitoninisa da laqtatis 

koncentraciis cvlileba politravmiT inducirebuli 

sefsisisa da septikuri Sokis dros gamoirCeva 

specifikurobiT: sxva warmoSobis sefsisisa da septikuri 

Sokisgan gansxvavebiT, politravmiT inducirebuli mZime 

infeqciebis dros, mwvave anTebis es markerebi xasiaTdeba 

naklebi dinamizmiT, rac politravmiT ganpirobebuli 

nekrozuli qsovilebis simravliTa da autoqsovilovani 

intoqsikaciiT aixsneba. 

3. politravmiT gamowveuli nekrozul-

autoqsovilovani da infeqciuri intoqsikaciis 

kompleqsuri gavlena sisxlSi CRP-s, prokalcitoinis 

laqtatis koncentraciebze, erTgvarad akninebs mwvave 

anTebis markerebis rols infeqciis diagnostikasa da 

marTvaSi, magram zrdis maT mniSnelobas zogadad 

intoqsikaciis marTvaSi. 

4. gamovlenili dinamikuri korelaciuri kavSirebi 

mwvave anTebis Tanamedrove biomarkerebsa da rutinuli 

kvlevebis iseT maCveneblebs Soris, rogorebicaa 

periferiul sisxlSi fibrinogenis koncentracia, 

leikocitebis da limfocitebis raodenoba, saSualebas 

gvaZlevs, rig SemTxvevebSi, ZviradRirebuli kvlevebi 

CavanacvloT ekonomikurad nakleb danaxarjiani 

diagnostikuri saSualebebiT. 

5. sefsisiT garTulebuli politravmis dros 

mkurnalobis me-5 da me-10 dReebSi CRP-s da 15-dan 25 

dRemde prokalcitoninis mateba avadmyofis klinikuri 
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gaumjobesebis pirobebSi, uaryofiTi prognozis da 

warumatebeli mkurnalobis markerad ar unda miviCnioT. 

6. politravmiT inducirebuli sefsisisa da septikuri 

Sokis warmatebiT namkurnaleb pacientebSi, mkurnalobis 

40-45-e dReze, klinikuri gaumjobesebis fonze mwvave 

anTebis markerebis normasTan SedarebiT mcire mateba ar 

warmoadgens avadmyofTa stacionaruli mkurnalobis 

gagrZelebis Cvenebas. 

7. politravmiT inducirebuli sefsisisa da septikuri 

Sokis diagnozis mqone pacientTa sisxlSi 

hipofibrinogenemia mWidro korelaciur kavSirSia SO2-Tan, 
PCO2-Tan da FHHB-sTan da mniSvnelovan markers 

warmoadgens qsovilovani hipoqsiis SefasebaSi; 

8. mwvave anTebis markerebTan sarwmuno korelaciuri 

kavSiris gamo (mcire korelacia prokalcitoninTan, 

saSualo sisxlSi leikicitebis da neotrofilebis 

raodenobasa da maRali CRP-raodenobrivTan) 
fibronogenis mniSvneloba scildeba misi, rogorc 

koagulaciuri faqtoris Rirebulebas. hiperfibrinogenemia 

sisxlSi mwvave anTebis sxva markerebTan erTad SeiZleba 

baqteriuli infeqciiT garTulebis irib, magram Rirebul 

markerad CaiTvalos politravmiT inducirebuli 

sefsisisa da septikuri Sokis adreul diagnostikasa da 

marTvaSi. 
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Thesis of Phd Scintific Study 
Polytrauma is a condition with a high potential for causing morbidity, 
disability and mortality. Trauma is the leading cause for death for people 
aged between 1-44 years and it is exceeded only by cancer and 
atherosclerotic disease in all age groups. Major trauma might be caused by 
penetrating and blunt injuries, like: Road-Traffic accidents, gunshot wounds, 
falls, stabbing wounds etc. 
 In the USA more than 180,000 people die from injury each year, that 
is around 1 person every 3 minutes. 2.5 million People were hospitalized in 
2014 in USA due to injuries. Violence and injury has an alarming effect on 
the economic burden on the country. The total burden for this in the United 
States was $671 billion in 2013. Due to improvements in the engines of 
motor vehicles and improvement in the quality of highways the incidence of 
high velocity injuries in accidents is increasing throughout the world. 
After the age of 65 trauma is likely to be even more fatal due to high 
prevalence of co-morbidities. The same traumatic injury may cause different 
complications and manifestations. 
 The increasing resistance to antibiotics is making the prevention of 
acute infection, its early diagnosis and managing its complications even 
more challenging. The increasing prevalence of chronic non communicable 
diseases like immunodeficiency, a chronic disease of liver and biliary tract, 
cardiovascular diseases, urological diseases, diabetes mellitus all 
compromise the immune status of the patient. 
 In case of polytrauma, around 20% of death occurs in the late 
period, mainly due to sepsis and multiple organ failure. It should be taken 
into account that the patients who survive, end up having a certain level of 
permanent morbidity along with reduced quality of life which indirectly 
affect their family members and the society at large. 
 Sepsis is a life-threatening organ dysfunction caused by a 
dysregulated host response to infection. Septic shock is a type of sepsis with 
circulatory and cellular-metabolic dysfunction associated with a higher risk 
of mortality. Sepsis and septic shock are major healthcare problems, 
affecting millions of people around the world each year [44]. Sepsis and 
septic shock are medical emergencies. The early identification and 
appropriate management in the initial hours after sepsis develops improves 
the final outcome of the patients 
 Before the advent of antibiotics, polytrauma induced sepsis and 
septic shock were considered to be complication with almost 100% mortality 
[45]. Although, now it can lo be managed, but infection continues to be a 
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common complication after traumatic injury and is associated with an 
increase in the duration of hospital stays. 
 The aim of our research was to improve the methods of 
investigations for polytrauma induced sepsis and septic shock patients, in 
order to improve early evaluation and management of these serious 
complications. 
 We also tried to reveal additional values of modern markers in case 
of polytrauma induced sepsis / septic shock. Obtaining advanced information 
between the dynamic correlations of modern markers and routine tests will 
increase their diagnostic values. 
 The aim of our research was to improve the methods of 
investigations for patients with polytrauma induced sepsis and septic shock. 
This was needed to improve early identification and management of these 
serious complications. 
 We also tried to reveal additional values of modern markers in case 
of polytrauma complicated with sepsis / septic shock. Obtaining the 
advanced information regarding the modern markers will help us study their 
correlation with routine tests will ultimately increase their diagnostic values. 
 Study task was to monitor dynamic changes of acute inflammatory 
biomarkers: CRP, Prolactin and Lactate concentrations in the peripheral 
blood of polytrauma induced sepsis and septic shock patients. We also 
wanted to make dynamic correlation of concentrations between these 
biomarkers and other peripheral blood indicators - documented to reveal the 
major changes: Leukocytes, Erythrocytes, Hemoglobin, Hematocrit, 
Fractional Oxyhemoglobin, Fractional Deoxyhemoglobin, Fractional 
Carboxyhemoglobin, Lymphocytes, Monocytes, Glucose, Natrium, Kalium, 
Chlorine, Calcium, PH, PCO2, PO2, and Fibrinogen. 
 Based on this task, our aim was to make early identification, 
management and prognosis of Polytrauma induced sepsis / septic shock, with 
the lower costs. 
 We have studied retrospectively the medical histories of primarily 
hospitalized with the diagnosis of polytrauma from 2009 to 2017. Inclusion 
criteria for the study group patients were: primary hospitalization, the age of 
the patient up to 18 years, septic complication induced by polytrauma, 
hospital stay at least for 45 days, the dynamically registered peripheral blood 
tests and patient leaving the hospital without lethal outcome. If the patient 
did not meet these criteria, they were excluded. 
 98 medical histories were obtained with a polytrauma induced septic 
complication. The patients had various complications, but 32 patients 
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(31.36%) were diagnosed with sepsis or septic shock. From these patients, 
only 21 patients met all inclusion criteria and were involved in the study. 
The data was collected for the first 45 days from the hospitalization. 
 The data was analyzed using the SPSS software, version 20.0. The 
measurement data was calculated as mean +/- standard deviation; the 
comparisons between the groups were made by the T-test. The Pearson 
correlation analysis was used for detection of the prognostic correlations. 
The results were analyzed and statistical charts were shown by the changes 
of biomarkers at different points of time. 
 The study revealed that, in case of polytrauma induced sepsis and 
septic shock the inflammatory indicators have slow dynamic changes unlike 
to the other types of sepsis. Due to massive necrosis of soft tissues and 
consequent auto-toxic effects, even in case of successful treatment 
inflammatory marker concentrations remain persistently at the higher levels. 
Thus, in case of Polytrauma induced sepsis / septic shock, the role of 
inflammatory biomarkers is less significant. 
 Dynamic correlations were found between modern biomarkers of 
acute inflammation (Procalcitonin, CRP and Lactate concentrations) and 
routine blood tests (blood flow to blood gases and blood coagulogram) This 
increases the diagnostic capabilities. When expansive / modern tests are not 
available, the routine blood tests can have significantly more informative 
values. 
 The study also revealed the dynamic correlation between fibrinogen 
concentrations and soft tissue oxygenation quality indicators (SO2, PCO2, 
FHHB) in case of polytrauma induced sepsis and septic shock patients. Thus 
Fibrinogen concentration in peripheral blood may be used as additional 
indicator for the assessment of soft tissue oxygenation quality. Also as 
Fibrinogen correlates with CRP, WBC and Neutrophils, it can also be used 
as a valuable indicator for polytrauma induced Sepsis and Septic shock early 
evaluation and management. 
 We also revealed that in case of successfully treated polytrauma 
induced sepsis / septic shock patients, most of inflammatory indicators 
remain higher than normal, even on the 45th day. So their levels are not 
supposed to be indicator's for poor prognosis or for the need of continuing 
their hospital stay. 
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