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STADIUL ACTUAL AL CUNOASTERII

1. Sepsisul si socul septic

Sepsisul si socul septic sunt printre cele mai importante cauze de
mortalitate si morbiditate la pacientii internati In sectiile de terapie intensiva.
Este definit ca o disfunctie organicd amenintatoare de viata, cauzata de
raspunsul inadecvat al organismului la infectie [1]. Socul septic este definit ca
o subentitate a sepsisului, in care anomaliile circulatorii, metabolice si
celulare subiacente sunt suficient de profunde pentru a determina o crestere
importantd a mortalitatii [1]. Profilul hemodinamic din sepsis, caracterizat
de prezenta socului distributiv, poate fi complicat de prezenta concomitenta
a hipovolemiei sau a disfunctiei miocardice induse de sepsis, asociind astfel,
elemente din socul hipovolemic si din cel cardiogen. Managementul fluidic,
o componentd cheie in tratamentul patologiei septice, devine astfel complicat
de patologia intricata. S-a demonstrat ca atat terapia fluidica restrictiva, cat
si cea liberald au efecte nefavorabile asupra prognosticului si supravietuirii
pacientilor septici [2, 3]. In acest context, managementul hemodinamic al
pacientului septic devine dificil, si necesitd o monitorizare hemodinamica
avansatd, in scopul optimizarii terapiei.

2. Managementul fluidic ghidat de parametrii
hemodinamici obtinuti prin monitorizare
hemodinamica avansata

Monitorizarea hemodinamicad avansata este un instrument important in
cadrul resuscitarii volemice din sepsis si socul septic. Utilitatea indicilor
dinamici de monitorizare hemodinamica in aprecierea raspunsului la fluide a
fost deja demonstrat [4 ,5]. Mail mult, in 2016, recomandarea de utilizare a
parametrilor dinamici in defavoarea celor statici este publicata in consensul
Societatii Europene de Terapie Intensivi (recomandare IB)[6]. In anul 2016,
SSC face o recomandare similard, de data aceasta cu referire strictda la
pacientul cu patologie septica [7]. Individualizarea resuscitarii volemice prin
utilizarea monitorizarii hemodinamice avansate in sepsis si socul septic este
necesard datorita heterogenitatii mari a pacientilor si a comorbiditatilor
variate pe care acestia le asociaza.

Urmadrirea n dinamica a variatiilor SV si CO, precum si a altor parametrii
volumetrici, caracterizeaza resuscitarea volemica personalizata. in cadrul
procesului de obtinere a indicilor dinamici de monitorizare hemodinamica
este necesara utilizarea unei din tehnicile de estimare/masurare a debitului
cardiac descrise anterior.
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Astfel, putem concluziona c3, un management fluidic optim al pacientului
septic nu poate fi ficut decat prin monitorizarea in dinamica a unor
parametrii de flux sangvin, care se obtin prin tehnici de monitorizare
hemodinamica avansata. Tehnicile validate pentru patologia septica sunt in
principal tehnicile ,calibrate”. Astfel, asa cum s-a descris deja, PAC ramane
standardul de referinta [8]. Tehnicile care utilizeaza principiul termodilutiei
transpulmonare au fost deja validate in patologia septica, [9, 10], pe cand
tehnicile ,necalibrate” s-au dovedit a fi cu acuratete limitata In contextul
instabilitatii hemodinamice sau a prezentei suportului vasoactiv.

CONTRIBUTIA PERSONALA

1. Evaluarea nivelului de concordanta intre doua metode
de monitorizare hemodinamica minimal invaziva la
pacientul critic. Studiu preliminar.

Obiective: Scopul acestui studiu [11] a fost de a evalua care dintre aceste
doua tehnici de monitorizare hemodinamica avansata este adecvata pentru fi
utilizata la pacientii septici aflati pe doze crescute de suport vasoactiv:
tehnica puls-contur pe platforma Vigileo™, Edwards Lifesciences® (a 3a
generatie de software), sau tehnica termodilutiei transpulmonare pe nou
dezvoltata platforma EV1000™, Edwards Lifesciences®.

Material si metoda: in cadrul acestui studiu prospectiv observational,
au fost inclusi 4 pacienti cu soc septic, cu doze crescute de suport vasoactiv
(Noradrenalina = 0.6 mcg/kg/min). Am colectat 385 de perechi de date, Intr-
un la interval de 12 ore, folosind in acelasi timp doud metode minimal
invazive de monitorizare hemodinamica avansata. Am evaluat nivelul de
concordanta intre cele doud metode de monitorizare hemodinamica
avansata. Parametrii inclusi in analiza statistica au fost tensiunea arteriala
medie (TAM), volumul bataie (SV) si debitul cardiac (CO).

Rezultate: Toate metodele statistice utilizate in cadrul acestei cercetari
au aratat ca cele doua metode de monitorizare hemodinamicd minimal
invaziva prezinta diferente statistic semnificative si nu pot fi utilizate intr-un
mod interschimbabil la aceasta categorie de pacienti.

Concluzii: In cadrul subgrupului de pacienti cu soc septic si doze
crescute de Noradrenalina (20.6 mcg/kg/min) nu s-a gasit concordanta intre
datele de macrohemodinamica obtinute prin tehnica puls contur (Vigileo™,
senzorul FloTrac, Edwards Lifesciences®©, versiunea de software 3.06) si
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tehnica termodilutiei transpulmonare (EV1000™, senzorul VolumeView,
Edwards Lifesciences®©), versiunea de software 1.5). Continuarea cercetarii
este necesara pentru confirmarea acestor rezultate.

2. Studiu 2. Este gradientul femuro-radial al tensiunii
arteriale medii influentat de doza de infuzie de
Noradrenalina la pacientii cu sepsis sau soc septic?

Obiective: Scopul acestui studiu [12] este de a demonstra daca acest
gradient presional femuro-radial exista la pacientii cu sepsis si soc septic, cu
sau fara suport vasoactiv cu Noradrenalina.

Material si metodai: In cadrul acestui studiu prospectiv observational au
fost inclusi doar pacienti cu patologie septicd, fara comorbiditati
semnificative din punct de vedere hemodinamic (cardiace, pulmonare, sau
hepatice). Cei 71 de pacienti inclusi In studiu au fost stratificati in trei grupuri:
cei fara infuzie de Noradrenalind, cei cu infuzie de Noradrenalina <0.1
mcg/kg/min si grupul pacientilor cu doze de infuzie continua de
Noradrenalina 20.1 mcg/kg/min. Aceasta stratificare a fost facuta in scopul
testarii ipotezei conform careia Noradrenalina nu este implicata in generarea
gradientului presional femuro-radial. Datele au fost colectate in paralel pe
linia arteriala radiala si pe cea femuralg, fiind Tnregistrate cate doua perechi
de masuratori pentru fiecare pacient.

Rezultate: Pentru a testa nivelul de concordanta intre masuratorile TAM
de la nivel femural si cele de la nivel radial s-a efectuat analiza Bland-Altman
pentru toate cele trei grupuri de pacienti. Nu a fost gasita nici o diferenta
statistic semnificativa intre gradientele presionale arteriale femuro-radiale in
cadrul celor trei grupuri de pacienti. Rezultatul principal al acestei cercetari
a aratat un grad bun de corelatie a tensiunii arteriale medii masurate la nivel
femural si radial, la pacientii cu sepsis si soc septic. Mai mult, gradientul
inregistrat, nu pare sa fie corelat cu dozele de infuzie de medicatie vasoactiva
(noradrenalind). Dupa observatia conform cireia nu au fost inregistrate
cazuri de gradiente inversate intre cele douda masuratori ale MAP efectuate la
acelasi pacient, am realizat analiza Bland-Altman separata pentru gradientele
femuro-radiale si radialo-femurale ale MAP. Rezultatele obtinute au
demonstrat un grad mai bun de corelatie intre cele doua situsuri de masurare
ale MAP. Acest tip de analiza statistica modificatda nu a mai fost realizata
anterior.

Concluzii: in studiul nostru, am demonstrat ca noradrenalina nu este un
factor determinant al gradientului femuro-radial de tensiune arteriald medie.
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Am propus o ajustare a analizei Bland-Altman, care, in opinia noastra, ar
trebui efectuata separat pentru gradientele femuro-radiale si radialo-
femurale ale MAP, cu scopul de a arata nivelul real de concordanta intre cele
doud situsuri de masurare ale tensiunii arteriale.

3. Studiu 3. Resuscitarea volemica initiala ajustata la
greutatea corporala ideala la pacientii cu sepsis si soc
septic.

Obiective: Scopul acestui studiu [13] a fost de a determina in ce masura
monitorizarea hemodinamicd avansata modificd managementul fluidic initial
la pacientul su sepsis si soc septic. In cadrul acestei cercetiri am incercat sa
evaluam daca, in cazul populatiei supraponderale si cu obezitate, este
necesara ajustarea volumului de fluide/kg la greutatea ideald. Mai mult, am
utilizat monitorizarea hemodinamica avansatd in scopul sustinerii sau
respingerii acestei ipoteze.

Material si metoda: Studiul prezentat in cadrul acestui capitol a fost fost
unul prospectiv, observational, realizat in perioada ianuarie 2016- iulie 2017,
intr-o terapie intensiva mixta, a unui spital universitar. Au fost inclusi 71 de
pacienti cu patologie septica, cu origine pulmonard, urinara sau abdominala.
In primele trei ore de la diagnosticul de sepsis acestia au fost resuscitati
volemic conform ghidurilor SSC 2016, ulterior resuscitarea volemica fiind
ghidata de parametrii de monitorizare hemodinamica avansata. S-a calculat
masa corporala ideala utilizand formula lui Lemmens.

Rezultate: Rezultatele cercetdrii noastre au aratat cd mai mult de
jumdtate din pacientii inclusi in studiul nostru erau cu suprapondere sau
obezitate. Dupa ajustarea volumului de fluide/kg greutate ideald, procentul
pacientilor care au primit 30 ml/kg bolus fluidic a crescut de la 49.4% la 70.4.
Diferenta gdsitd a fost statistic semnificativd, cu un p<0.01. Chiar daca nu toti
pacientii au primit volumul de fluide recomandat de SSC 2016, la trei ore de
la includerea in studiu, majoritatea parametrilor macrohemodinamici se
aflau in limite normale. Cand s-au comparat scorurile SOFA, SOFA
cardiovascular, SOFA renal, SOFA pulmonar si APACHE II, calculate la
momentul diagnosticului de sepsis si la 24 de ore dupa includerea in studiu,
nu s-a gasit nici o diferenta statistic semnificativa intre grupul de pacienti
care au primit cei 30 ml/kg greutate ideala si cei care nu au primit acest
volum. Mai mult, nu am gasit diferente statistic semnificative intre grupurile
de pacienti in ceea ce priveste proportia de subiecti care prezentau inca
oligurie/anurie la 24 ore dupa includerea. Rata de mortalitate la 28 zile a fost
similara in cele doua grupuri.
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Concluzii: Monitorizarea hemodinamica avansata sustine ajustarea la
greutatea ideald a volumului fluidic din resuscitarea volemica initiala. Un
volum lichidian < 30 ml/kg greutate ideala nu a fost gasit ca fiind factor
agravant pentru initierea sau persistenta injuriei renale acute asociate
sepsisului.

4. Studiu 4. Utilizarea monitorizarii hemodinamice
minimal-invazive in identificarea pacientilor la risc de a
dezvolta injurie renala acuta asociata sepsisului.

Obiective: Scopul acestui studiu a fost de a identifica parametrii clinici si
macrohemodinamici care ar putea ajuta la diagnosticul precoce al sepsis-AKI
la pacientii cu sepsis si soc septic.

Material si metoda: Studiul prezentat in cadrul acestui capitol a fost fost
unul prospectiv, observational, si a inclus un numar de 71 de pacienti cu
sepsis si soc septic. Resuscitarea volemica initiala a fost efectuata urmand
protocolul local, iar incepind cu cea de a 32 ora dupa includerea in studiu si
pana la 24 de ore dupa aceea, resuscitatrea volemica a pacientilor a fost
ghidata de parametrii de monitorizare hemodinamica avansata, obtinuti prin
tehnica termodilutiei transpulmonare (EV1000, Edwards Lifesciences©) si
de protocolul local. In functie de prognosticul renal la 24 de ore pacientii au
fost stratificati in doua grupuri: grupul cu oligurie/anurie si grupul cu debit
urinar normal. Analiza statistica a urmarit identificarea unor parametrii
cardiovasculari care sa identifice pacientii la risc de a dezvolta injurie renala
acutd indusa de sepsis.

Rezultate: S-au comparat scorurile SOFA la momentul includerii in
studiu 1n cadrul celor doud grupuri de pacienti si s-au constatat diferente
semnificative din punct de vedere statistic (p<0.05). Analiza curbei ROC
pentru scorul SOFA a identificat un punct de cut-off > 9 puncte (AUC 0,74, SE
0,06, IC 95% 0,61-0,83, p <0,01) si un punct de cut-off > 3 pentru SOFA
cardiovascular (ASC 0,73, SE 0,06, IC 95% 0,61 pana la 0,83, p <0,01) in
identificarea pacientilor la risc de a dezvolta oligurie/anurie. Evaluarea
hemodinamica minimal invaziva efectuata in a 3-a ora dupa includerea in
studiu, a aratat atat un SVI cat si un GEDI statistic semnificativ mai mici in
grupul oliguric/anuric versus grupul cu diureza normala (31,5 * 9,3,
comparativ cu 37,0 £ 9,6, p = 0,03 pentru SVI; 565,8 + 133,6 fatd de 661,8 +
158,4, p = 0,03 pentru GEDI ). Analiza curbei ROC a aratat un punct de cut-off
de 32 ml/m2/bataie pentru SVI (AUC 0.67, SE 0,07, 95% CI 0,54- 0,78, p
<0,05) si o valoare de cut-off de 583 ml/m2 pentru GEDI (AUC 0,67, SE 0,07,
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IC95% 0,54- 0,78, p <0,05) ca fiind predictive pentru oligurie /anurie la 24 de
ore de la includerea studiului.

Concluzii: Vasoplegia severa In primele 24 de ore de sepsis este asociata
cu un risc mai mare de injurie acutd renala acuta indusa de sepsis. Scorurile
SOFA si SOFA cardiovascular pot ajuta la identificarea pacientilor cu risc
pentru a dezvolta sepsis-AKI. Outcome-ul renal la pacientii cu sepsis si soc
septic poate fi prezis si de peristenta, dupa resuscitarea fluidica initiala, a
unui SVI (< 32ml / m2 / beat) si a unui GEDI scazute (<583 ml / kg).

ORIGINALITATEA SI CONTRIBUTIILE
INOVATIVE ALE TEZEI

Cercetarea actuala a urmarit demonstrarea rolului monitorizarii
hemodinamice avansate in cadrul resuscitarii volemice personalizate a
pacientului cu sepsis si soc septic.

Pana In acest moment, rezultatele unor studii publicate in literatura de
specialitate, incriminau Noradrenalina ca fiind factorul determinant al
gradientului presional arterial femuro-radial, la pacientii critici. Studiul
nostru, publicat in Blood Pressure Monitoring in 2019, efectuat exclusiv pe
pacienti cu patologie septicd, a demonstrat ca acest gradient este
independent de doza de infuzie de Noradrenalini. in plus, in comparatie cu
cercetdrile anterioare, studiul nostru este realizat pe o populatie omogena, de
pacienti cu sepsis si soc septic, fara patologie asociatd severd, care ar putea
genera erori In monitorizarea hemodinamica [17].

Alegerea tipului de monitorizare hemodinamica in sepsis si soc septic
este incd controversatd, insa un consens mai general, sugereaza utilizarea
unor tehnici ,calibrate” 1a pacientii cu instabilitate hemodinamica importanta
si variatii frecvente de tonus vascular. Studiul nostru (RJAIC, 2017) a evaluat
concordanta datelor de macrohemodinamica obtinute prin analiza puls-
contur (tehnicd ,necalibrata”) cu cele obtinute prin tehnica termodilutiei
transpulmonare (tehnica ,calibrata”), la pacientii cu soc septic, cu suport
vasoactiv cu Noradrenalind in doze crescute (>0,6 mcg/kg/min), dar care nu
au prezentat modificari acute de tonus vascular [16]. Rezultatele obtinute
sustin ca tehnicile ,necalibrate” nu sunt adecvate monitorizarii
hemodinamice avansate nici in cadrul acestei categorii de pacienti.

Administrarea volumului optim de fluide in cadrul resuscitarii volemice
initiale a pacientului septic este un subiect intens dezbatut astazi. Pana in
acest moment studiile cu privire la resuscitarea volemica a pacientului septic,
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obez, sunt inca putine. Studiul nostru publicat in 2019 in The Journal of
Critical Care Medicine, arata ca parametrii volumetrici de monitorizare
hemodinamica avansatd, sustin ajustarea volumului initial de fluide la
greutatea ideald [18]. Noutatea acestei cercetari constd, in primul rand, in
faptul ca nici o cercetare anterioara cu privire la acest subiect, nu a utilizat
indici de monitorizare hemodinamicd avansati pentru a-si sustine ipoteza. in
al doilea rand pacientii inclusi in acest studiu sunt exclusiv cu patologie
septica, fara comorbiditati care ar putea influenta hemodinamica pacientilor.

Si, In final, am realizat un studiu, care are ca ipoteza utilizarea
monitorizadrii hemodinamice avansate in predictia precoce a injuriei acute
renale induse de sepsis. Pand 1n acest moment, concluziile generate de
aceasta cercetare, nu au fost demonstrate in alte studii. Acest articol este in
curs de evaluare.
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STATE OF THE ART

1. Sepsis and septic shock

Sepsis and septic shock are among the most important causes of
mortality and morbidity in critically ill patients. It is defined as life-
threatening organ dysfunction caused by a dysregulated host response to
infection [1]. Septic shock is a subset of sepsis in which underlying circulatory
and cellular/metabolic abnormalities are profound enough to substantially
increase mortality. [1].

The hemodynamic profile of sepsis, characterized by the presence of
distributive shock, may be complicated by the concomitant presence of
hypovolemia or sepsis-induced myocardial dysfunction, thus associating
elements of hypovolemic and cardiogenic shock. Fluid management, a key
component in the treatment sepsis, becomes complicated by intricate
pathology. It has been shown that both restrictive and liberal fluid therapy
have adverse effects on the prognosis and survival of septic patients [2, 3]. In
this context, the hemodynamic management of the septic patient becomes
difficult, and requires advanced hemodynamic monitoring, in order to
optimize fluid therapy.

In this PhD research, these two advanced hemodynamic monitoring
techniques were used to guide fluid therapy in the critically ill septic patients.

2. Fluid management guided by hemodynamic parameters
obtained through advanced hemodynamic monitoring

Advanced hemodynamic monitoring is an important tool in the fluid
management of sepsis and septic shock patients. The usefulness of the
dynamic hemodynamic monitoring parameters in assessing fluid response
was already demonstrated [4, 5]. Moreover, in 2016, the recommendation of
using dynamic parameters over static ones was published in the consensus of
the European Society of Intensive Care (IB recommendation) [6].In 2016, SSC
made a similar recommendation, but this time with strict reference to the
septic patient [7]. Individualization of volume resuscitation volumes using
advanced hemodynamic monitoring is necessary due to the high
heterogeneity of patients and the various comorbidities that they associate.
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Dynamic assessment of SV and CO variations, as well as other volumetric
parameters, characterizes personalized volemic resuscitation. In the process
of these indices, it is necessary to use one of the techniques for
estimating/measuring the cardiac output described above.

Thus, we can conclude that optimal fluid management of the septic
patient can only be done by dynamic monitoring of blood flow parameters,
which are obtained through advanced hemodynamic monitoring techniques.
The validated techniques for septic pathology are mainly the "calibrated"
ones. Thus, as already described, the PAC remains the ,gold standard” [8]. The
techniques using the transpulmonary thermodilution principle have already
been validated in septic pathology, [9, 10] while "uncalibrated" techniques
have been shown to be limited in the context of hemodynamic instability or
the presence of vasoactive support.

PERSONAL CONTRIBUTION

1. The first study. Assessment of method agreement
between two minimally invasive hemodynamic
measurements in septic shock patients on high doses of
vasopressor drugs. A preliminary study

Objectives: The purpose of this study [11] was to evaluate which of the
two advanced hemodynamic monitoring techniques is appropriate for use in
septic patients on high doses of vasoactive support: the pulse-contour
technique on the Vigileo ™ platform, Edwards Lifesciences® (3rd software
generation), or the transpulmonary thermodilution technique on the newly
developed EV1000 ™ platform, Edwards Lifesciences®.

Material and method: In this prospective observational study, we
included 4 patients with septic shock on high doses of vasoactive support
(Noradrenaline = 0.6 mcg / kg / min). We collected 385 data entries during
12-hour intervals from four critically ill patients with septic shock and high
doses of vasoactive therapy using two minimally invasive methods at the
same time. We assessed the level of agreement between the two methods of
advances hemodynamic monitoring. The parameters included in the
statistical analysis were mean arterial blood pressure (MAP), stroke volume
(SV) and cardiac output (CO).
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Results: All statistical methods used in this research showed that these
two minimally invasive hemodynamic monitoring methods show statistically
significant differences and cannot be used interchangeably in this category of
patients.

Conclusion: In the subgroup of patients with septic shock and increased
doses of Norepinephrine (20.6 mcg/kg/min) no correlation was found
between the macrohemodynamic data obtained through the pulse contour
technique (FloTrac/Vigileo ™ sensor, Edwards Lifesciences ©, version of
software 3.06) and the transpulmonary thermodilution technique
(VolumeView/EV1000 ™ sensor, Edwards Lifesciences ©, software version
1.5). Further research is required to confirm these results.

2. The second study. Does Norepinephrine infusion dose
influence the femoral-to-radial mean arterial blood
pressure gradient in patients with sepsis and septic
shock?

Objectives: The purpose of this study [12] was to demonstrate whether
the femoral-radial arterial pressure gradient exits in patients with sepsis and
septic shock, with or without vasoactive support with Norepinephrine.

Material and method: In this prospective observational study we
included only patients with sepsis and septic shock, without significant
hemodynamic comorbidities. 71 patients were included, and they were
stratified into three groups: those without Norepinephrine infusion, those
with Norepinephrine infusion <0.1 mcg/kg/min, and the group of patients
with continuous Norepinephrine infusion doses =0.1 mcg /kg/ min. This
stratification was made for the purpose of testing the hypothesis according
to which Norepinephrine is not the determinant factor for the femoral-to-
radial arterial pressure gradient. Data were collected simultaneously on the
radial and femoral arterial lines, with two pairs of measurements being
recorded for each patient.

Results: To test the level of agreement between the TAM measurements
at the femoral and at the radial sites, the Bland-Altman analysis was
performed for all three patient groups. No statistically significant differences
were found between the femoral and radial arterial pressure gradients
among the three groups. The main result of this research showed a good
degree of correlation of the MAP measured at the femoral and radial sites, in
sepsis and septic shock patients. Moreover, the recorded gradient does not
appear to be correlated with the doses of vasoactive medication
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(Norepinephrine). After observing that there were no cases of inverted
gradients between the two MAP measurements in the same patient, we
performed a separate Bland-Altman analysis for the femoral-to-radial and
radial-to-femoral gradients of MAP. The results showed a better degree of
correlation between the two measurement sites of the MAP.

Conclusion: Our study showed that Norepinephrine is not a determinant
factor of the femoral-to-radial mean arterial blood pressure gradient. We
proposed an adjustment of the Bland-Altman analysis, which, in our opinion,
should be performed separately for the femoral-to-radial and radial-to-
femoral MAP gradients, in order to show the true level of agreement between
the two blood pressure measurement sites.

3. The third study. Initial Fluid Resuscitation Following
Adjusted Body Weight Dosing in Sepsis and Septic Shock

Objectives: The study [13] aimed to determine whether advanced
hemodynamic monitoring supports the adjustment of the initial fluid load to
the ideal body weight (IBW). In this research we tried to evaluate whether, in
the case of the overweight and obese population, it is necessary to adjust the
fluid volume/kg to the ideal weight. Furthermore, we used advanced
hemodynamic monitoring to support this hypothesis.

Material and method: The study presented in this chapter was a
prospective, observational one, carried out between January 2016 and July
2017, in a mixed intensive therapy, of a university hospital. 71 patients with
sepsis and septic shock of pulmonary, urinary or abdominal origin were
included. In the first three hours after the diagnosis of sepsis, they were
resuscitated according to the guidelines of the Surviving Sepsis Campaign
2016 and local protocols. Afterwards the fluid resuscitation was guided by
the parameters obtained through advanced hemodynamic monitoring. The
ideal body mass was calculated using Lemmens' formula.

Results: The results of our research showed that more than half of
the patients included in this study were overweight or obese. After adjusting
the volume of fluids per kg ideal weight, the percentage of patients who
received 30 ml/kg fluid bolus increased from 49.4% to 70.4%. The difference
found was statistically significant, with a p <0.01. Although not all patients
received the fluid volume recommended by SSC 2016, three hours after study
inclusion, most of the macrohemodynamic parameters were within normal
range. When we compared the SOFA, cardiovascular SOFA, renal SOFA,
pulmonary SOFA, and APACHE Il scores, calculated at the time of diagnosis of
sepsis, and 24 hours after study inclusion, no statistically significant
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difference was found among the two groups, Moreover, we did not find
statistically significant differences among the patients in the two groups in
terms of the proportion of subjects still presenting with oliguria/anuria 24
hours after inclusion. The 28-day mortality rate was similar in the two
groups.

Conclusion: Advanced hemodynamic monitoring was in favor of
adjusting the initial fluid load to the IBW. There were no statistically
significant differences either in the urinary output outcome at twenty-four
hours, or in the twenty-eight-day mortality rates between the patients who
received the 30 ml/kg IBW and those who received less than 30 ml/kg IBW.

4. The fourth study. Using minimally invasive
hemodynamic parameters to identify patients at risk for
sepsis-induced acute kidney injury

Objectives: The purpose of this study was to identify clinical and
macrohemodynamic parameters that could help in the early diagnosis of
sepsis-induced AKI.

Material and method: The study presented in this chapter was a
prospective, observational one. It included 71 patients with sepsis and septic
shock. Initial volume resuscitation was performed following the local
protocol; starting with the third hour and up to the 24t hours after study
inclusion patients' volemic resuscitation was guided by advanced
hemodynamic monitoring parameters, obtained through transpulmonary
thermodilution technique (EV1000, Edwards Lifesciences ©) and local
protocol. According to the renal outcome at 24 hours, patients were stratified
into two groups: the oliguric/anuric group and the normal urinary output
group. Statistical analysis aimed to identify cardiovascular parameters that
could predict sepsis- induced AKI.

Results: SOFA scores were compared at the time of study inclusion
among the two groups and statistically significant differences were observed
(p<0.05). The ROC curve analysis for the SOFA score identified a cut-off
point> 9 points (AUC 0.74, SE 0.06, 95% CI 0.61-0.83, p <0.01) and a cut-off
point > 3 for the cardiovascular SOFA (AUC 0.73, SE 0.06,95% CI 0.61 to 0.83,
p <0.01) in identifying patients at risk of developing oliguria/anuria at 24
hours after study inclusion. The minimally invasive hemodynamic evaluation
performed at 3 hours after study inclusion showed both a statistically
significantly lower SVI and GEDI in the oliguric/anuric group versus the
normal diuresis group (31.5 + 9.3, compared with 37.0 + 9.6, p = 0.03 for SVI;
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565.8 £ 133.6 versus 661.8 + 158.4, p = 0.03 for GEDI). The ROC curve analysis
showed a cut-off point of 32 ml/m2 /beat for the SVI (AUC 0.67, SE 0.07,95%
CI 0.54- 0.78, p <0.05) and a cut-off value of 583 ml/m2 for the GEDI (AUC
0.67, SE 0.07,95% CI 0.54- 0.78, p <0.05) as predictive for oliguria/anuria at
24 hours after study inclusion.

Conclusions: Severe vasoplegia within the first 24 hours of sepsis is
associated with an increased risk of acute sepsis-induced acute renal injury.
SOFA and cardiovascular SOFA scores can help identify patients at risk for
developing sepsis-induced AKI. Renal outcome in patients with sepsis and
septic shock may be predicted by a persistently low SVI (< 32ml / m2 / drink)
and GEDI (<583 ml / kg) values after the initial fluid resuscitation.

ORIGINALITY AND INNOVATIVE
CONTRIBUTIONS OF THE THESIS

The current research aimed to demonstrate the role of advanced
hemodynamic monitoring in the personalized volemic management of the
septic patient.

Until now, studies published in the literature, incriminated
Norepinephrine a determining factor for the femoral-to-radial arterial
pressure gradient, in the critically ill patients. Our study, published in Blood
Pressure Monitoring in 2019, conducted exclusively on patients with septic
disease, showed that this gradient is independent of the dose of
Norepinephrine. In addition, our study is performed on a homogeneous
population, of patients with sepsis and septic shock, without severe
associated comorbidities, which could bias hemodynamic monitoring
parameters [17].

Choosing the type of hemodynamic monitoring in sepsis and septic
shock is still controversial, but a more consensus suggests the use of
"calibrated" techniques in patients with significant hemodynamic instability
and frequent variations in vascular tone. Our study (RJAIC, 2017) evaluated
the level of agreement of the macrohemodynamic data obtained through
pulse-contour analysis ("uncalibrated” technique) with those obtained
through transpulmonary thermodilution technique (“calibrated" technique),
in patients with septic shock, on high doses of vasoactive support
(Norepinephrine > 0.6 mcg/kg/min) [16]. The obtained results showed that
the "non-calibrated" techniques are not suitable for advanced hemodynamic
monitoring in this category of patients.
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Giving the optimal volume of fluids during the initial fluid
resuscitation to a septic, obese patient, is still an issue. Up to this date, there
is little data on the volemic resuscitation of this subgroup of patients. Our
study published in the Journal of Critical Care Medicine, shows that
volumetric parameters of advanced hemodynamic monitoring support the
adjustment of the initial fluid load to the ideal body weight [18]. The novelty
of this research is, first, that no previous research on this topic has used
advanced hemodynamic monitoring indices to support its hypothesis.
Secondly, the patients included in this study are exclusively with septic
pathology, without comorbidities that could influence the hemodynamics.

Finally, we conducted a study, which hypothesized that the use of
advanced hemodynamic monitoring may help in the early identification of
patients at risk of developing sepsis-induced acute kidney injury. Until now,
the conclusions generated by this research have not been demonstrated in
other studies. This article is under evaluation.
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