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1. INTRODUCTION AND RESEARCH MOTIVATION

The safety of the critical patient represents one of the most complex challenges of
contemporary medicine, situated at the intersection of scientific progress, the organization of
healthcare systems, and the ethical responsibility of medical practice. The rapid development
of surgical techniques, the increasing complexity of treated cases, and the aging of the
population have led to an unprecedented expansion in the number of high-risk patients
requiring intensive care, in a context in which the resources allocated to critical care frequently
remain insufficient relative to demand.

In clinical practice, the deterioration of the hospitalized patient generally occurs progressively
rather than as a sudden event, frequently preceding the occurrence of major adverse events
such as cardiorespiratory arrest, unplanned transfer to the intensive care unit (ICU), or death.
In most cases, these events are preceded by physiological changes that are detectable
several hours before the onset of manifest decompensation. In the same context, healthcare-
associated infections (HAIs) continue to contribute significantly to the morbidity and mortality
of critical patients, while medical documentation performed manually entails a substantial
consumption of human resources, limiting the time available for direct patient care.

These three major dimensions — insufficiently recognized clinical deterioration, nosocomial
infections, and the limitations of traditional documentation — cannot be understood as
independent problems but rather reflect dysfunctions of the same systemic mechanism,
characterized by the fragmentation of the care process. The particularities of the Romanian
healthcare system amplify these challenges: the chronic shortage of personnel, the
underreporting of nosocomial infections documented in the 2023 WHO report for Romania,
infrastructure variability, and the institutional culture in which adverse event reporting is
frequently perceived as a sanction risk constitute significant barriers.

2. AIM AND OBJECTIVES OF THE RESEARCH

2.1. General aim

The general aim of the doctoral thesis is to evaluate the impact of an integrated care and
monitoring model on the quality of care and safety of the critical patient, through the analysis
of three complementary interventions applied along the trajectory of the high-risk patient,
carried out within the "Pius Brinzeu" Emergency County Clinical Hospital of Timisoara
(SCJUPBT).

2.2. Working hypotheses

Hypothesis 1. The implementation of a proactive rapid response system, based on a mobile
team of intensivists (TIM), is associated with a reduction in in-hospital mortality among surgical
patients.

Hypothesis 2. The application of a structured quality improvement project (QIP), built around
a multimodal bundle of measures, is correlated with a decrease in the incidence of HAls and
a more favorable clinical course in critical patients.

Hypothesis 3. The introduction of a digital patient data management system (PDMS) in the
ICU improves the quality of care and patient safety through the automation of monitoring and
the recovery of time for direct patient care.



2.3. Specific objectives

+ To evaluate the effects of introducing the TIM team on in-hospital mortality and the
clinical course of surgical patients in a tertiary university hospital.

+ To evaluate a QIP built on a multimodal HAI prevention strategy, monitoring the
infection rate and in-hospital mortality in the ICU.

+ To evaluate how digitalization, through the introduction of a PDMS, influences the
quality of care and the safety of the critical patient.

3. MATERIALS AND METHODS

All three studies of the thesis were designed as observational cohort analyses with a
retrospective before-after design, conducted within SCJUPBT, a tertiary referral center. The
studies were approved by the Ethics Committee of UMFVBT and the Ethics Committee of
SCJUPBT, in accordance with the provisions of the Declaration of Helsinki.

3.1. Study 1 — Rapid Response System (TIM)

The study included 17,156 adult surgical patients admitted to five surgical wards: the PRETIM
cohort (n = 8,518, January—December 2023) and the TIM cohort (n = 8,638, January—
December 2024). The intervention consisted of implementing a mobile team composed of one
ICU specialist physician and two ICU residents, with proactive operation on two levels: daily
follow-up of patients recently discharged from the ICU and surveillance of surgical patients
with signs of instability. The primary outcome was in-hospital mortality, while the secondary
outcomes included the ICU readmission rate and length of stay. The statistical analysis
employed multivariate logistic regression adjusted for age and sex.

3.2. Study 2 — Multimodal Infection Control Project (QIP)

The study included 78 polytrauma patients (35 pre-QIP, January—June 2020; 43 post-QIP,
October 2021 — March 2022) admitted to the Polytrauma ICU of SCJUPBT. Non-trauma
patients and those with admissions shorter than 48 hours were excluded. The peak periods of
the COVID-19 pandemic were excluded. The QIP was structured across three domains:
standard and targeted strategies for the prevention and control of nosocomial infections, the
optimization of the nurse-to-patient ratio from 1:4 to 1:2, and an antibiotic stewardship
program. The statistical analysis used multivariate Poisson regression for the HAI rate, logistic
regression for mortality, and multivariate linear regression for length of stay, duration of
mechanical ventilation, and antibiotic consumption, with adjustment for age, sex, Injury
Severity Score (ISS), and Charlson Comorbidity Index (CClI).

3.3. Study 3 — Digitalization through PDMS

The study included 108 consecutive admissions of adult trauma patients (43 pre-digitalization,
2021-2022; 65 post-digitalization, 2025). The intervention consisted of transitioning from
paper-based documentation to a PDMS, introduced in 2024 and fully operational in 2025, with
automatic integration of vital signs and device parameters, preformatted order sets, safety
alerts, and structured care plans. Clinical protocols remained unchanged. The primary
outcome was ICU length of stay, while the secondary outcomes included mortality, HAI rate
per 1,000 ICU-days, duration of mechanical ventilation, and antibiotic consumption. The



statistical analysis employed logistic regression for mortality, Poisson regression for the
number of HAIs, Gamma regression for length of stay, and negative binomial models for
ventilation and antibiotic days, with adjustment for age, sex, ISS, CCl, and season.

4. RESULTS

4.1. Study 1 —TIM

The two cohorts were demographically balanced (mean age 64.7 £ 8.2 years PRETIM vs. 64.7
1+ 9.1 years TIM, p = 0.61; males 54.6% vs. 55.3%, p = 0.41). In-hospital mortality decreased
significantly following TIM implementation, from 8.0% (680/8,518) to 5.3% (458/8,638),
corresponding to a relative risk of 0.66 (95% CIl 0.59-0.74, p < 0.001). The relative reduction
was approximately 34%, the absolute risk reduction 2.7 percentage points, and the number
needed to treat approximately 37 patients.

Subgroup analysis by surgical specialty demonstrated a consistent reduction in mortality
across all specialties, with the most pronounced reductions in neurosurgery (adjusted OR
0.55, 95% CI 0.44-0.69, p < 0.001) and general surgery Il (adjusted OR 0.58, 95% CI 0.44—
0.76, p < 0.001). Significant reductions were also observed in vascular surgery (adjusted OR
0.64, p = 0.002) and general surgery |l (adjusted OR 0.74, p = 0.03). The median ICU length
of stay was significantly shorter post-intervention (2 [1—6] days vs. 3 [1—11] days, p = 0.018).
The ICU readmission rate did not differ significantly (1.2% vs. 1.5%, p = 0.27).

The profile of activation reasons was dominated by post-ICU transition (45.0%), postoperative
monitoring (12.7%), and respiratory insufficiency (11.9%), confirming the predominantly
proactive use of the team.

4.2. Study 2 — QIP

The two cohorts were demographically comparable, with the exception of sex distribution
(males 85.7% pre-QIP vs. 60.5% post-QIP, p = 0.02). The total number of HAls decreased
from 48 to 26 episodes, while the proportion of patients with at least one HAI decreased from
42.9% to 30.2%. The most clinically significant reduction was observed for patients with
multiple infections (more than two episodes): 10 cases pre-QIP versus 2 cases post-QIP —
an 80% decrease. Bronchopneumonia remained the dominant type of HAI.

In multivariate Poisson regression, the independent predictors of the HAI rate were male sex
(IRR 3.94, 95% CI 1.39—-11.19, p = 0.009), ISS (IRR 1.03 per point, p = 0.005), and CClI (IRR
1.71, p = 0.008). Mortality decreased from 34% to 19%; in multivariate logistic regression, the
association of the pre-QIP period with mortality was OR 11.06 (95% CI 0.98—-124.70, p = 0.05),
close to the significance threshold. Significant independent predictors of mortality were male
sex (OR 37.38, p = 0.036), age (OR 1.07 per year, p = 0.048), and ISS (OR 1.09 per point, p
= 0.006). The trends regarding ICU length of stay (-4.37 days, p = 0.32), antibiotic
consumption, and duration of mechanical ventilation were favorable but did not reach
statistical significance, reflecting the power limitations of the 78-patient cohort.

4.3. Study 3 — PDMS

The two cohorts were comparable (median age 52.0 vs. 50.5 years, p = 0.73; median ISS 34.0
in both, p = 0.95; median CCI 1.0, p = 0.38). In the crude analysis, the median ICU length of
stay decreased significantly from 13.0 (IQR 3.0—24.5) to 6.0 (IQR 2.0-13.0) days, p = 0.02 —



a 54% reduction. ICU mortality decreased from 18.6% to 6.2% (p = 0.06), and the HAI rate
from 42.2 to 30.8 episodes per 1,000 ICU-days (RR 0.73, 95% Cl 0.41-1.30, p = 0.28).

Significant per-patient reductions were observed for VAP (from 27.9% to 10.8%, p = 0.04) and
BSI (from 23.3% to 7.7%, p = 0.04). The most relevant microbiological change was the
complete disappearance of Acinetobacter spp. (7 cases pre-digitalization vs. 0 post-
digitalization, p = 0.001), a nosocomial pathogen with extensive resistance and predominantly
contact transmission. MRSA remained stable, while Klebsiella spp. increased numerically (p
= 0.04), a trend that requires follow-up.

In multivariate analyses adjusted for age, sex, ISS, CCIl, and season, none of the observed
differences reached statistical significance (mortality aOR 0.40, p = 0.45; length of stay aRR
1.04, p = 0.87), reflecting the moderate sample size and the early phase of operational
maturation of the system. The consistent direction of the trends nonetheless supports the
biological plausibility of the effect.

5. DISCUSSION

The results of the three studies convergently support the hypothesis that an integrated care
and monitoring model can improve the quality of care and the safety of the critical patient in a
Romanian university hospital. The 34% reduction in in-hospital mortality associated with TIM
implementation, with a number needed to treat of only 37 patients, has substantial clinical
relevance. The data are consistent with the direction documented internationally: systematic
reviews and meta-analyses have confirmed the association of rapid response systems (RRT)
with lower rates of in-hospital cardiorespiratory arrest and modest reductions in mortality [1,2],
with benefits being more pronounced in mature systems with prompt activation and a reliable
afferent component [3]. At the population level, the association between RRT implementation
and hospital mortality is not uniformly strong [4], while recent studies with dedicated teams
have demonstrated simultaneous reductions in mortality and hospital costs [5], confirming that
early intervention generates both clinical and organizational value.

The absence of a significant reduction in ICU readmission requires careful interpretation: the
result may reflect the very mechanism of action of the proactive model, which accelerates the
recognition of deterioration and timely transfer, rather than completely avoiding intensive care.
International literature supports this reading — in a university hospital, readmission rates
decreased after RRT implementation [6], whereas other institutions have reported increases
in ICU admissions attributed to a lower transfer threshold rather than greater disease severity
[7]. The activation profile of the TIM team differs notably from that reported in the classical
literature, which is dominated by cardiovascular and respiratory triggers in prospective
multicenter studies [8]. The predominance of post-ICU transition (45.0%) and postoperative
monitoring (12.7%) indicates a usage pattern shifted upstream along the clinical trajectory,
with intervention triggered before the onset of decompensation — a proactive pattern that may
explain the magnitude of the observed effect on mortality. The particularity of the study lies in
its focus on surgical patients who required ICU care, a vulnerable and relatively
underrepresented population in the RRT literature [9,10].

In the case of QIP, the reduction in HAls and multiple infections is consistent with the patterns
observed in international programs dedicated to infection prevention and control [11], with
multinational data confirming the vulnerability of ICU patients, where up to 54% present with



suspected or confirmed infections and mortality exceeds 30% [12]. Building on the conceptual
framework of the care bundle proposed by Resar et al. [13], previous studies have shown that
perioperative bundles and device-specific bundles significantly reduce the incidence of
infections [14,15], and Furuya et al. demonstrated that compliance above 95% with the central
venous catheter care bundle corresponded to the greatest reductions in catheter-related
infections [16]. The particularity of our study lies in the adaptation to the context of a resource-
limited ICU and in the integration of the physical barrier principle, transferred from COVID-19
pandemic practice to the prevention of bacterial infections. The nurse-to-patient ratio remains
a critical structural factor, a European multicenter study in which Romania also participated
showed that a higher number of patients per nurse is significantly associated with a higher
frequency of missed care, correlated with higher postoperative mortality [17]. The high
compliance in our study, supported by the increase in the nurse-to-patient ratio from 1:4 to
1:2, was the essential organizational condition, in line with the international BACCN guidelines,
which recommend 1:2 for level 2 patients.

For the PDMS, the complete disappearance of Acinetobacter spp. from the unit's microbial
ecosystem represents the strongest clinical finding. Although direct causality cannot be
established with certainty, the redistribution of staff time from documentation toward direct
care and environmental cleaning provides a plausible hypothesis for the elimination of this
pathogen with predominantly contact transmission. The significant reductions in nosocomial
infection per patient are consistent with the mechanisms by which PDMS may influence
infection control: automated alerts, structured nursing tasks, and systematic follow-up of
preventive measures [18]. The effects of digital systems on clinical documentation are well
documented — a prospective study demonstrated a reduction in the median time required for
checks and documentation from 264 to 62 seconds, with a decrease in the proportion of
erroneous vital signs records from 9% to 1.33% [19]. Pankhurst et al. reported that the
electronic chart in the ICU reduces documentation errors and saves approximately 44 minutes
of nursing time per patient per day [20], while systematic reviews confirm reductions in
medication and procedural errors [21]. The trend toward improved survival observed in our
cohort is consistent with the Bogale et al. meta-analysis, which reported a mortality decrease
ranging from 3% to 7% associated with electronic medical records [22].

The most important conclusion of the thesis lies in the empirically demonstrated
complementarity of the three interventions. TIM operates on the surgical wards, proximal to
the moment of clinical deterioration, preventing late ICU admissions. QIP acts within the ICU,
reducing the infectious burden in already admitted patients. PDMS provides the digital
infrastructure that makes the interventions monitorable and sustainable in the long term,
offering precisely the infrastructure that renders the category of multimodal interventions
demonstrated in the QIP study possible and replicable.

The main limitations of the three studies are common: the retrospective design limits causal
inference, the monocentric character limits generalizability, and the sample sizes in the QIP
and PDMS studies reduced statistical power for the adjusted analyses. In the TIM study,
adjustment exclusively for age and sex represents a limitation inherent to the large volume of
included patients, since ASA or CCI scores were not systematically available for the entire
cohort of 17,156 patients. From an economic perspective, the reduction in ICU length of stay
following PDMS implementation has a direct impact on the cost per episode of intensive care,
while the reduction in HAls following QIP decreases the costs associated with antibiotic
therapy. Our results acquire particular significance in the context of the Romanian healthcare



system, where the underreporting of HAls, the chronic shortage of qualified personnel, and
infrastructure variability constitute recognized structural barriers. Demonstrating the feasibility
of structured, evidence-based interventions under resource-limited conditions represents in
itself a contribution with significant practical relevance for hospitals with comparable profiles
in Romania and Eastern Europe.

6. CONCLUSIONS AND ORIGINAL CONTRIBUTIONS

6.1. Main conclusions

The implementation of the TIM team on the surgical wards was associated with a
significant and clinically relevant reduction in in-hospital mortality (from 8.0% to 5.3%,
RR 0.66, p < 0.001), with the effect being consistent across all evaluated surgical
specialties.

The implementation of QIP led to a reduction in the number of HAls per patient (from
1.41 10 0.60, p = 0.03) and an 80% decrease in cases with multiple infections. Mortality
decreased numerically from 34% to 19% (p = 0.05), and the independent predictors of
HAls were male sex, trauma severity, and comorbidity.

The introduction of PDMS was associated with a significant reduction in the median
ICU length of stay (from 13.0 to 6.0 days, p = 0.02) and with significant per-patient
decreases in VAP and BSI. The complete disappearance of Acinetobacter spp.
represents the strongest signal of clinical impact.

The three interventions complement each other synergistically: TIM prevents late ICU
admissions, QIP reduces the intra-ICU infectious burden, and PDMS provides the
digital infrastructure for monitoring and sustainability.

6.2. Original contributions

The introduction and implementation of an integrated TIM-QIP-PDMS model of care
and monitoring for the high-risk surgical patient, as a coherent strategy for improving
the quality of medical services and the safety of the critical patient.

The establishment and evaluation, for the first time in Romania, of a team of
intensivists with a dedicated structure and proactive operation on surgical wards, with
statistical impact on in-hospital mortality.

The design and implementation of a QIP adapted to the particularities of a resource-
limited ICU, integrating infection control strategies, optimization of the nurse-to-patient
ratio, and structured antibiotic stewardship.

The transfer of the physical barrier principle from COVID-19 pandemic practice to the
protocol for preventing bacterial nosocomial infections in the ICU, validated as a
conceptual premise of QIP.

The systematic evaluation of the impact of digital transformation through PDMS on the
quality of clinical documentation, organizational efficiency indicators, and infection
control.

The development of a replicable model adapted to the structural constraints of the
Romanian healthcare system, proposed as a methodological reference for units with
comparable profiles in Romania and Eastern Europe.



6.3. Future research directions

+ The development of a national protocol for TIM implementation in Romanian tertiary
university hospitals, with standardized activation criteria and performance indicators.

+ The elaboration of guidelines and the establishment of HAI control teams that integrate
population specifics, the local microbial profile, and available resources.

« The integration of artificial intelligence into PDMS for the generation of personalized
predictive alerts (clinical deterioration, sepsis, antimicrobial resistance).

* The evaluation of the integrated TIM-QIP-PDMS model through a multicenter
stepped-wedge design, in order to quantify the synergistic benefit.

+ The development of a sustainable financing model for digital technologies in the
Romanian public healthcare system.
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1. INTRODUCERE $SI MOTIVATIA CERCETARII

Siguranta pacientului critic reprezinta una dintre cele mai complexe provocari ale medicinei
contemporane, situata la intersectia dintre progresul stiintific, organizarea sistemelor sanitare
si responsabilitatea etica a actului medical. Dezvoltarea rapida a tehnicilor chirurgicale,
cresterea complexitatii cazurilor tratate si imbatranirea populatiei au condus la o expansiune
fara precedent a numarului de pacienti cu risc crescut care necesita ingrijire intensiva, intr-un
context in care resursele alocate terapiei critice raman frecvent insuficiente raportat la cerere.

in practica clinica, agravarea starii pacientului spitalizat se produce, de regula, progresiv si nu
sub forma unui eveniment brusc, precedand frecvent aparitia unor evenimente adverse
majore precum stopul cardiorespirator, transferul neplanificat in terapie intensiva (Tl) sau
decesul. In cele mai multe cazuri, aceste evenimente sunt precedate de modificari fiziologice
detectabile cu cateva ore inainte de instalarea decompensérii manifeste. In acelasi context,
infectiile asociate asistentei medicale (IAAM) continua sa contribuie semnificativ la
morbiditatea si mortalitatea pacientilor critici, iar documentatia medicala realizatd manual
implica un consum important de resurse umane, limitand timpul disponibil pentru ingrijirea
directa a pacientului.

Aceste trei directii majore, deteriorarea clinica insuficient recunoscuta, infectile nosocomiale
si limitarile documentatiei traditionale, nu pot fi intelese ca probleme independente, ci reflecta
disfunctii ale aceluiasi mecanism sistemic, caracterizat prin fragmentarea procesului de
ingrijire. Particularitatile sistemului sanitar romanesc amplifica aceste provocari: deficitul
cronic de personal, subraportarea infectiilor nosocomiale documentata in raportul OMS pentru
Romania din 2023, variabilitatea infrastructurii si cultura institutionald in care raportarea
evenimentelor adverse este perceputa frecvent ca risc de sanctiune constituie bariere
semnificative.

2. SCOPUL $SI OBIECTIVELE CERCETARII

2.1. Scopul general

Scopul general al tezei de doctorat este evaluarea impactului unui model integrat de ingrijire
si monitorizare asupra calitatii ingrijirilor si sigurantei pacientului critic, prin analiza a trei
interventii complementare aplicate de-a lungul traseului pacientului cu risc crescut,
desfasurate in cadrul Spitalului Clinic Judetean de Urgenta ,Pius Brinzeu" Timisoara
(SCJUPBT).

2.2. Ipoteze de lucru

Ipoteza 1. Implementarea unui sistem proactiv de raspuns rapid, bazat pe o echipa mobila de
medici ATl (TIM), este asociatd cu reducerea mortalitatii intraspitalicesti la pacientii
chirurgicali.

Ipoteza 2. Aplicarea unui proiect structurat de imbunatatire a calitatii (QIP), construit in jurul
unui pachet de masuri multimodal, este corelatd cu scaderea incidentei IAAM si o evolutie
clinica mai favorabila la pacientii critici.

Ipoteza 3. Introducerea unui sistem digital de management al datelor pacientului (PDMS) in
Tl imbunatateste calitatea ingrijirilor si siguranta pacientului prin automatizarea monitorizarii
si recuperarea de timp pentru ingrijirea directa.
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2.3. Obiectivele specifice

» Evaluarea efectelor introducerii echipei TIM asupra mortalitatii intraspitalicesti si a
evolutiei clinice a pacientilor chirurgicali intr-un spital universitar tertiar.

« Evaluarea unui QIP construit pe o strategie multimodala de prevenire a IAAM,
urmarind rata infectiilor si mortalitatea intraspitaliceasca in TI.

« Evaluarea modului in care digitalizarea, prin introducerea unui PDMS, influenteaza
calitatea ingrijirilor si siguranta pacientului critic.

3. MATERIAL S| METODA

Toate cele trei studii ale tezei au fost concepute ca analize de cohorta observationale, cu
design retrospectiv inainte-dupa, desfasurate in cadrul SCJUPBT, centru tertiar de referinta.
Studiile au fost aprobate de Comisia de Etica a UMFVBT si de Comisia de Etica a SCJUPBT,
in conformitate cu prevederile Declaratiei de la Helsinki.

3.1. Studiul 1 — Sistemul de raspuns rapid (TIM)

Studiul a inclus 17.156 de pacienti chirurgicali adulti internati in cinci sectii chirurgicale:
cohorta PRETIM (n = 8.518, ianuarie—decembrie 2023) si cohorta TIM (n = 8.638, ianuarie—
decembrie 2024). Interventia a constat in implementarea unei echipe mobile compuse dintr-
un medic specialist Tl si doi rezidenti Tl, cu functionare proactiva pe doua paliere: urmarirea
zilnica a pacientilor recent externati din Tl si supravegherea pacientilor chirurgicali cu semne
de instabilitate. Obiectivul primar a fost mortalitatea intraspitaliceasca, iar obiectivele
secundare au inclus rata de readmisie in Tl si durata de spitalizare. Analiza statistica a folosit
regresie logistica multivariata ajustata pentru varsta si sex.

3.2. Studiul 2 — Proiect multimodal de control al infectiilor (QIP)

Studiul a inclus 78 de pacienti de politrauma (35 pre-QIP, ianuarie—iunie 2020; 43 post-QIP,
octombrie 2021 — martie 2022) internati in Tl Politrauma a SCJUPBT. Au fost exclusi pacientii
non-trauma si cei cu internari sub 48 de ore. Intervalele de vérf ale pandemiei COVID-19 au
fost excluse. QIP a fost structurat pe trei domenii: strategii standard si tintite de prevenire si
control al infectiilor nosocomiale, optimizarea raportului asistenta-pacient de la 1:4 la 1:2 si un
program de stewardship antibiotic. Analiza statistica a folosit regresie Poisson multivariata
pentru rata IAAM, regresie logistica pentru mortalitate si regresie liniara multivariata pentru
durata internarii, ventilatiei mecanice si consumul de antibiotice, cu ajustare pentru varsta,
sex, scorul Injury Severity Score (ISS) si Charlson Comorbidity Index (CCl).

3.3. Studiul 3 — Digitalizarea prin PDMS

Studiul a inclus 108 internari consecutive de pacienti adulti cu trauma (43 pre-digitalizare,
2021-2022; 65 post-digitalizare, 2025). Interventia a constat in trecerea de la documentatia
pe hartie la un PDMS, introdus Tn 2024 si operational complet in 2025, cu integrarea automata
a semnelor vitale si a parametrilor dispozitivelor, seturi de ordine preformate, alerte de
siguranta si planuri de ingrijire structurate. Protocoalele clinice au ramas nemodificate.
Obiectivul primar a fost durata internarii in T1, iar obiectivele secundare au inclus mortalitatea,
rata IAAM per 1000 zile-Tl, durata ventilatiei mecanice, consumul de antibiotice. Analiza
statistica a folosit regresie logistica pentru mortalitate, regresie Poisson pentru numarul de



IAAM, regresie Gamma pentru durata internarii si modele binomiale negative pentru zilele de
ventilatie si antibioterapie, cu ajustare pentru varsta, sex, ISS, CCl si sezon.

4. REZULTATE

4.1. Studiul 1 — TIM

Cele doua cohorte au fost echilibrate demografic (varsta medie 64,7 = 8,2 ani PRETIM vs.
64,7 £9,1 ani TIM, p = 0,61; barbati 54,6% vs. 55,3%, p = 0,41). Mortalitatea intraspitaliceasca
a scazut semnificativ dupa implementarea TIM, de la 8,0% (680/8.518) la 5,3% (458/8.638),
corespunzand unui risc relativ de 0,66 (95% CIl 0,59-0,74, p < 0,001). Reducerea relativa a
fost de aproximativ 34%, reducerea absoluta a riscului de 2,7 puncte procentuale, iar numarul
necesar de tratat de aproximativ 37 de pacienti.

Analiza pe subgrupe chirurgicale a demonstrat o reducere consistenta a mortalitatii in toate
specialitatile, cu cele mai pronuntate reduceri in neurochirurgie (OR ajustat 0,55, 95% ClI
0,44-0,69, p < 0,001) si chirurgia generala Il (OR ajustat 0,58, 95% CI 0,44-0,76, p < 0,001).
Reduceri semnificative au fost observate si in chirurgia vasculara (OR ajustat 0,64, p = 0,002)
si chirurgia generala Il (OR ajustat 0,74, p = 0,03). Durata mediana a internarii in Tl a fost
semnificativ mai scurta post-interventie (2 [1-6] zile vs. 3 [1-11] zile, p = 0,018). Rata
readmisiei in Tl nu a diferit semnificativ (1,2% vs. 1,5%, p = 0,27).

Profilul motivelor de activare a fost dominat de tranzitia post-Tl (45,0%), monitorizarea
postoperatorie (12,7%) si insuficienta respiratorie (11,9%), confirmand utilizarea predominant
proactiva a echipei.

4.2. Studiul 2 — QIP

Cele doua cohorte au fost comparabile demografic, cu exceptia distributiei pe sexe (barbati
85,7% pre-QIP vs. 60,5% post-QIP, p = 0,02). Numarul total de IAAM a scazut de la 48 la 26
episoade, iar proportia pacientilor cu cel putin o IAAM s-a redus de la 42,9% la 30,2%. Cea
mai semnificativa reducere clinica a fost observata pentru pacientii cu infectii multiple (peste
doua episoade): 10 cazuri pre-QIP versus 2 cazuri post-QIP — o scadere de 80%.
Bronhopneumonia a ramas tipul dominant de IAAM.

in regresia Poisson multivariata, predictorii independenti ai ratei IAAM au fost sexul masculin
(IRR 3,94, 95% CI 1,39—-11,19, p = 0,009), ISS (IRR 1,03 per punct, p = 0,005) si CCI (IRR
1,71, p = 0,008). Mortalitatea a scazut de la 34% la 19%; in regresia logistica multivariata,
asocierea perioadei pre-QIP cu mortalitatea a fost OR 11,06 (95% CI 0,98-124,70, p = 0,05),
apropiata de pragul de semnificatie. Predictori independenti semnificativi ai mortalitatii au fost
sexul masculin (OR 37,38, p = 0,036), varsta (OR 1,07 per an, p = 0,048) si ISS (OR 1,09 per
punct, p = 0,006). Tendintele privind durata internarii in Tl (-4,37 zile, p = 0,32), consumul de
antibiotice si durata ventilatiei mecanice au fost favorabile, fara sa atinga semnificatia
statistica, reflectand limitarile de putere ale lotului de 78 de pacienti.

4.3. Studiul 3 — PDMS

Cele doua cohorte au fost comparabile (varsta mediana 52,0 vs. 50,5 ani, p = 0,73; ISS
median 34,0 in ambele, p = 0,95; CCI median 1,0, p = 0,38). in analiza brutd, durata mediana
de spitalizare in Tl a scazut semnificativ de la 13,0 (IQR 3,0-24,5) la 6,0 (IQR 2,0-13,0) zile,



p = 0,02 — o reducere de 54%. Mortalitatea in Tl a scazut de la 18,6% la 6,2% (p = 0,06), iar
rata IAAM de la 42,2 la 30,8 episoade per 1000 zile-TI1 (RR 0,73, 95% CI 0,41-1,30, p = 0,28).

Reduceri semnificative per pacient au fost observate pentru VAP (de la 27,9% la 10,8%, p =
0,04) si BSI (de la 23,3% la 7,7%, p = 0,04). Cea mai relevanta modificare microbiologica a
fost disparitia completd a Acinetobacter spp. (7 cazuri pre-digitalizare vs. 0 post-digitalizare,
p = 0,001), patogen nosocomial cu rezistenta extinsa si transmitere predominant de contact.
MRSA s-a mentinut stabil, iar Klebsiella spp. a crescut numeric (p = 0,04), tendinta care
necesita urmarire.

in analizele multivariate ajustate pentru varstd, sex, ISS, CCl si sezon, niciuna dintre
diferentele observate nu a atins semnificatia statistica (mortalitate aOR 0,40, p = 0,45; durata
internarii aRR 1,04, p = 0,87), reflectand dimensiunea moderata a lotului si faza incipienta de
maturizare operationald a sistemului. Directia consistentda a tendintelor sustine totusi
plauzibilitatea biologica a efectului.

5. DISCUTII

Rezultatele celor trei studii sustin convergent ipoteza ca un model integrat de ingrijire si
monitorizare poate imbunatati calitatea ingrijirilor si siguranta pacientului critic intr-un spital
universitar romanesc. Reducerea de 34% a mortalitatii intraspitalicesti asociate implementarii
TIM, cu un numar necesar de tratat de doar 37 de pacienti, are o relevanta clinica substantiala.
Datele se inscriu in directia documentata international: revizuiri sistematice si meta-analize au
confirmat asocierea sistemelor de raspuns rapid (RRT) cu rate mai scazute de stop
cardiorespirator intraspitalicesc si cu reduceri modeste ale mortalitatii [1,2], beneficiile fiind
mai consistente in sistemele mature, cu activare prompta si componenta aferenta fiabila [3].
La nivel populational, asocierea dintre implementarea RRT si mortalitatea spitaliceasca nu
este uniform puternica [4], iar studii recente cu echipe dedicate au aratat reducerea simultana
a mortalitatii si a costurilor spitalicesti [5], confirmand ca interventia precoce genereaza
valoare atat clinica, cat si organizationala.

Lipsa unei reduceri semnificative a readmisiei in Tl necesita o interpretare atenta: rezultatul
poate reflecta chiar mecanismul de actiune al modelului proactiv, care accelereaza
recunoasterea deteriorarii si transferul oportun, mai degraba decét evitarea completa a
ingrijirii intensive. Date din literatura internationald sustin aceasta lectura — intr-un spital
universitar, ratele de readmisie au scazut dupa implementarea RRT [6], in timp ce alte institutii
au raportat cresteri ale admisiilor in Tl atribuite unui prag de transfer mai scazut, nu unei
severitati mai mari a bolii [7]. Profilul motivelor de activare al echipei TIM difera notabil de cel
raportat in literatura clasica, dominata de triggeri cardiovasculari si respiratori in studiile
prospective multicentrice [8]. Predominanta tranzitiei post-TI (45,0%) si a monitorizarii
postoperatorii (12,7%) indica un mod de utilizare deplasat spre amonte pe traiectoria clinica,
cu interventie declansata inainte de instalarea decompensarii — tipar proactiv care poate
explica magnitudinea efectului observat asupra mortalitatii. Particularitatea studiului consta in
focusul pe pacientii chirurgicali care au necesitat ingrijiri in Tl, o populatie vulnerabila si relativ
subevaluata in literatura RRT [9,10].

in cazul QIP, reducerea IAAM si a infectiilor multiple este consistenta cu tiparele observate in
programele internationale dedicate prevenirii si controlului infectiilor [11], date multinationale
confirmand vulnerabilitatea pacientilor din Tl, unde pana la 54% prezinta infectii suspectate



sau confirmate, iar mortalitatea depaseste 30% [12]. Pornind de la cadrul conceptual al
bundle-ului de ingrijire propus de Resar et al. [13], studii anterioare au aratat ca pachetele
perioperatorii si cele specifice dispozitivelor reduc semnificativ incidenta infectiilor
nosocomiale [14,15], iar Furuya et al. au demonstrat ca o conformitate de peste 95% cu
pachetul de ingrijire pentru cateter venos central corespunde celor mai mari reduceri ale
infectiilor de cateter [16]. Particularitatea studiului nostru consta in adaptarea la contextul unei
Tl cu resurse limitate si in integrarea principiului barierei fizice, transferat din practica
pandemica COVID-19 catre prevenirea infectiilor bacteriene. Raportul asistenta-pacient
ramane un factor structural critic, un studiu multicentric european la care a participat si
Romania a aratat ca un numar mai mare de pacienti per asistenta se asociaza semnificativ cu
o frecventa mai mare a ingrijirilor neefectuate, corelate cu mortalitate postoperatorie mai
ridicata [17]. Conformitatea ridicatd in studiul nostru, sustinutd de cresterea raportului
asistenta-pacient de la 1:4 la 1:2, a fost conditia organizationala esentiala, in concordanta cu
ghidurile internationale BACCN care recomanda 1:2 pentru pacientii de nivel 2.

Pentru PDMS, disparitia completa a Acinetobacter spp. din ecosistemul microbian al unitatii
reprezintd cel mai puternic finding clinic. Desi cauzalitatea directa nu poate fi stabilitd cu
certitudine, redistribuirea timpului personalului de la documentatie spre ingrijirea directa si
curatenia mediului ofera o ipoteza plauzibila pentru eliminarea acestui germene cu transmitere
predominant de contact. Reducerile semnificative ale IAAM per pacient sunt coerente cu
mecanismele prin care PDMS poate influenta controlul infectios: alerte automate, taskuri
structurate de nursing si urmarire sistematica a masurilor de preventie [18]. Efectele
sistemelor digitale asupra documentatiei clinice sunt bine documentate, un studiu prospectiv
a evidentiat reducerea timpului median necesar verificarilor si documentarii de la 264 la 62 de
secunde, cu scaderea proportiei inregistrarilor eronate ale semnelor vitale de la 9% la 1,33%
[19]. Pankhurst et al. au raportat ca dosarul electronic in Tl reduce erorile de documentatie si
economiseste aproximativ 44 de minute de timp de nursing per pacient pe zi [20], iar revizuirile
sistematice confirma reducerea erorilor de medicatie si a celor procedurale [21]. Tendinta spre
supravietuire mai buna observata in cohorta noastra este concordantd cu meta-analiza
Bogale et al., care a raportat o scadere a mortalitatii cuprinsa intre 3% si 7% asociata
dosarelor medicale electronice [22].

Cea mai importanta concluzie a tezei rezida in complementaritatea demonstrata empiric a
celor trei interventii. TIM opereaza pe sectile chirurgicale, proximal fatd de momentul
deteriorarii clinice, prevenind admiterile tardive in TI. QIP actioneaza in interiorul Tl, reducand
povara infectioasa la pacientii deja admisi. PDMS furnizeaza infrastructura digitala care face
interventiile monitorizabile si sustenabile pe termen lung, oferind exact infrastructura care face
posibila si replicabila categoria de interventii multimodale demonstrata in studiul QIP.

Limitarile principale ale celor trei studii sunt comune: designul retrospectiv limiteaza inferenta
cauzala, caracterul monocentric limiteaza generalizarea, iar dimensiunile lotului in studiile QIP
si PDMS au redus puterea statisticd pentru analizele ajustate. in studiul TIM, ajustarea
exclusiv pentru varsta si sex reprezinta o limitare inerenta volumului mare de pacienti inclusi,
scorurile ASA sau CCI nefiind disponibile sistematic pentru intreaga cohorta de 17.156 de
pacienti. Din perspectiva economica, reducerea duratei de spitalizare in Tl dupa
implementarea PDMS are impact direct asupra costului per episod de ingrijire intensiva, iar
reducerea IAAM in urma QIP diminueaza costurile asociate antibioterapiei. Rezultatele
noastre capatd o semnificatie aparte in contextul sistemului sanitar romanesc, unde
subraportarea IAAM, deficitul cronic de personal calificat si variabilitatea infrastructurii



constituie bariere structurale recunoscute. Demonstrarea fezabilitati unor interventii
structurate, bazate pe dovezi, in conditii de resurse limitate, reprezinta in sine o contributie cu
relevanta practica semnificativa pentru spitalele cu profil comparabil din Roménia si Europa

de Est

6. CONCLUZII SI CONTRIBUTII ORIGINALE

6.1. Concluzii principale

Implementarea echipei TIM pe sectiile chirurgicale a fost asociaté cu o reducere
semnificativa si clinic relevanta a mortalitatii intraspitalicesti (de la 8,0% la 5,3%, RR
0,66, p < 0,001), efectul fiind consistent in toate specialitatile chirurgicale evaluate.

Implementarea QIP a determinat reducerea numarului de IAAM per pacient (de la 1,41
la 0,60, p = 0,03) si o scadere de 80% a cazurilor cu infectii multiple. Mortalitatea a
scazut numeric de la 34% la 19% (p = 0,05), iar predictorii independenti ai IAAM au
fost sexul masculin, severitatea traumei si comorbiditatea.

Introducerea PDMS s-a asociat cu o reducere semnificativa a duratei mediane de
spitalizare in Tl (de la 13,0 la 6,0 zile, p = 0,02) si cu scaderi semnificative ale VAP si
BSI per pacient. Disparitia completa a Acinetobacter spp. reprezinta cel mai puternic
semnal de impact clinic.

Cele trei interventii se completeaza sinergic: TIM previne admiterile tardive in Tl, QIP
reduce povara infectioasa intra-Tl, iar PDMS ofera infrastructura digitala pentru
monitorizare si sustenabilitate.

6.2. Contributii originale

Introducerea si implementarea unui model integrat TIM-QIP-PDMS de ingrijire si
monitorizare a pacientului chirurgical cu risc crescut, ca strategie coerenta de crestere
a calitatii serviciilor medicale si sigurantei pacientului critic.

Constituirea si evaluarea, in premiera in Romania, a unei echipe de intensivisti cu
structura dedicata si functionare proactiva pe sectiile chirurgicale, cu impact statistic
asupra mortalitatii intraspitalicesti.

Proiectarea si implementarea unui QIP adaptat particularitatilor unei unitati de Tl cu
resurse limitate, integrand strategii de control al infectiilor, optimizarea raportului
asistenta-pacient si stewardship antibiotic structurat.

Transferul principiului barierei fizice din practica pandemica COVID-19 in protocolul de
prevenire a infectiilor bacteriene nosocomiale in Tl, validat ca premisa conceptuala a
QIP.

Evaluarea sistematica a impactului transformarii digitale prin PDMS asupra calitatii
documentatiei clinice, indicatorilor de eficienta organizationala si controlului infectios.

Elaborarea unui model replicabil adaptat constrangerilor structurale ale sistemului
sanitar romanesc, propus ca reper metodologic pentru unitati cu profil comparabil din
Romania si Europa de Est.



6.3. Directii viitoare de cercetare

* Dezvoltarea unui protocol national de implementare TIM in spitalele universitare
tertiare din Romania, cu criterii standardizate de activare si indicatori de performanta.

» Elaborarea ghidurilor si constituirea echipelor de control al IAAM care sa integreze
specificul populatiei, profilul microbian local si resursele disponibile.

» Integrarea inteligentei artificiale in sistemele PDMS pentru generarea de alerte
predictive personalizate (deteriorare clinica, sepsis, rezistenta antimicrobiana).

+ Evaluarea modelului integrat TIM-QIP-PDMS printr-un design stepped-wedge
multicentric, pentru cuantificarea beneficiului sinergic.

* Dezvoltarea unui model de finantare sustenabila a tehnologiilor digitale in sistemul
sanitar public romanesc.
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