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Abstract

INTRODUCTION: Post-Intensive Care Syndrome (PICS) re-
sults from multiple factors during an Intensive Care Unit (ICU)
stay. PICS symptoms can manifest within the first 48 hours
and may exacerbate the patient’s condition, prolonging the
ICU stay. With increasing ICU survival rates, PICS has become
a significant concern as it can lead to chronic critical illness.
The lack of sufficient understanding of PICS dynamics and
contributing factors limits effective prevention. OBJECTIVE:
To investigate the influence of clinical, demographic indi-
cators and intensive care parameters on the dynamics of
Post-Intensive Care Syndrome development in ICU patients
using the PICS index. MATERIALS AND METHODS: A de-
scriptive, prospective, non-comparative cohort study includ-
ed 80 patients. The severity of PICS was assessed at differ-
ent time points during the ICU stay using the PICS index. A
correlation analysis was performed between the PICS index
and factors influencing patient severity. RESULTS: All pa-
tients developed PICS signs after 48 hours in the ICU, with
16.25 % exhibiting severe PICS by day 14. The PICS index
correlated positively with length of stay (r = 0.60), duration
of mechanical ventilation (r = 0.45), and duration of seda-
tion (r = 0.47). Sedation depth correlated inversely with the
index (r = -0.31). Demographic variables and comorbidities
showed no significant association with the severity of PICS.
CONCLUSIONS: Measurement of the PICS index revealed
that all patients demonstrated signs of PICS after 48 hours in
the ICU, with the severity peaking around day 14. The devel-
opment of PICS was associated with the duration of hospital-
ization, mechanical ventilation, and the duration and depth
of sedation. Demographic indicators, the initial severity of

CUH/APOM MOCNEACTBUN
WHTEHCUBHOWM TEPAMUM

[lMHaMuKa pa3BuUTUA CMHAPOMA
nocneACcTBUMA UHTEHCUBHOM Tepanum
B OPUT MHOoronpoédunbHoro
CTauMoHapa: NpocneKTUBHoe
KOropTHOe uccaepoBaHmue

13,T.B. CobeToBa
12, A.B. Kynukos

23, H.C. Haraes"“#'1,
2 AA. BenknnE12*

A.E. PyaHuK
E.H. Pyanuk

1 000 «KnuHuka lHcmumyma Mo3s2a», bepesosckutl, Poccus
2 @r60Y BO «Ypanbckuli 20cydapcmBeHHbil MeOUYUHCKUL
yHuUBepcumems» MuH3dpasa Poccuu, EkamepuHbype, Poccus
3 [bY3 CO «L{eHmpanbHas 20po0cKas KAUHUYECKas
6osbHUUa N2 T20po0 EkamepuHbype», EkamepuHbype, Poccus

Pegpepam

AKTYAJIbHOCTb: CuHAPOM MOCAEACTBU WHTEHCUMBHOW
Tepanuu (MATC) — creacTBME KOMMIEKCHOTO BO3AEMCTBUA
$aKTOpOB, BO3HWUKAIOWMX MPU NeYeHUN B OTAENeHUN pe-
aHWMaLUMK 1 MHTeHcuBHOW Tepanuu (OPUT). Ero cumnTo-
Mbl, MPOABAAACL B nepBble 48 4, ycyrybaaioT cocTofHue
nauMeHTa u yBeNUYMBAKOT CPOKM rocnurtanusaumm. Poct
BbbkmBaeMoctn B OPUT akTyanusmpyet npobnemy MNTC,
KOTOPbII MOXET ABAATbCA MPUYMHON Pa3BUTUA XPOHUYe-
CKOFO KPUTUYECKOro coctoaHma. OTCYTCTBME AOCTAaTOYHbIX
AaHHbIX O AnHaMuke pa3suTua MNTC 1 cnocobcTsytoLmX
eMy daKTopax OrpaHu4MBaeT BO3MOXHOCTW ero npodu-
naktvkn. UEJb NCCAEAOBAHWUA: Onpegenntb BAUA-
HME KAWHUKO-AeMorpaduyeckmx nokasatenei uM napame-
TPOB MHTEHCMBHOWM Tepanuu Ha AuHaMuKy passuTua MNTC
y nauueHtoB OPUT c ucnonb3zosannem [MMNTC-nHaexca.
MATEPUANIBI N METO/Ibl: B onucaTenbHoe npocnek-
TUBHOE HecpaBHWTE/IbHOe KOrOpTHOe McciegoBaHue 6bi10
BrAto4eHo 80 naumeHToB. [lpoBejeHa oOLeHKa TAXeCTU
MNTC B pasamnyHble cpoku npebbiBaHma B8 OPUT ¢ ncnonbso-
BaHueM [MNTC-nHaeKca. BbinonHeH KOPpenAaUMOHHbIA aHa-
a3 NMUTC-nHaeKca ¢ pakTopamu, BAUAIOWMMIN Ha TAXKECTb
coctosHMA nauuneHTta. PE3YJIbTATDBI: Y Bcex naumeHTOB
nocne 48 4 8 OPUT peructpuposanunce npusHaku MNTC,
a K 14-m cytkam y 16.25 % oTMevanacb TaAxenaa ¢opma.
BoisBneHa koppesnauma MUTC-nHAeKca € ANNTENbHOCTLIO
rocnuTanmsauum (r = 0,60), WCKYCCTBEHHOW BEeHTWUAALMEN
nerkux (VBJ1) (r=0,45) v cepaumu (r = 0,47). TnybuHa ceaa-
UMM 6blia 06paTHO MpoMopuMoHabHa nHaekcy (r = —0,31).
Jemorpaduyeckme nokasatenn U KOMOpOMAHOCTb Ha Bbl-
paxeHHocTb MNTC He Banann. BbIBOAbI: Npu nsmeperun
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the condition, and the level of comorbidity did not affect the
PICS index value. Post-Intensive Care Syndrome contributes
to prolonged hospitalization.
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unit, chronic critical illness, intensive care

*  Forcorrespondence: Andrey A. Belkin — MD, Professor of
the Department of Anesthesiology-Intensive Care, Nervous
Disease, Medical Rehabilitation of Ural State Medical
University, Director of the Clinical Institute of the Brain,
Berezovsky, Russia; e-mail: belkin@neuro-ural.ru

& Forcitation: Rudnik A.E., Sobetova G.V., Nagaev N.S.,
Rudnik E.N., Kulikov A.V., Belkin A.A. Dynamics of post-
intensive care syndrome development in a multidisciplinary
hospital ICU: a prospective cohort study. Annals of Critical
Care. 2026; 1:44-57.
https://doi.org/10.21320/1818-474X-2026-1-44-57

[ Received: 10.09.2025
B Accepted: 03.11.2025

Introduction

Post-intensive care syndrome (PICS) is a complex of
physical, psychological, and cognitive impairments that oc-
cur in patients as a result of prolonged stay in the intensive
care unit (ICU) [1, 2]. For the vast majority of patients, re-
maining in the ICU for more than 48 hours is accompanied
by the development of undesirable, ICU-acquired disorders
that limit functional capacity [2]. Such manifestations as
chronic infection, paroxysmal sympathetic hyperactivity,
depression and physical weakness, dysphagia, and nutri-
tional deficiency substantially reduce the quality of life af-
ter the intensive care stage and, in some cases, lead to per-
sistent disability [3]. One year after critical illness, signs of
PICS may persist in 20-40 % of patients discharged from
the ICU [3]. Half of all patients remain unable to work for 12
months and depend on external assistance [1, 2], and one-
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MUTC-nHAeKca oKas3anoch, YTO BCe NaumeHTbl Yepe3 48 y
npebeiBaHna B8 OPUT aeMoHcTpupytoT npusHakm MATC, Bbi-
PaXeHHOCTb KOTOPbIX JOCTUraeT MaKCMMyMa K 14-M cyTKaM.
Pa3BuTUIO CMHAPOMa CNIOCODBCTBYIOT ANNTENBHOCTb rocnmTa-
nmnsaumm, VIBJ1, a Takke NpoAo/MKUTENBHOCTb U rnybuHa ce-
Aaumn. [leMmorpaduyeckne nokasaTenn, MCXo4Han CTeneHb
TAXECTU COCTOAHMA U YPOBEHb KOMOPOUAHOCTU He BAMAIOT
Ha BennunHy MNTC-ungekca. MATC npuBoaUT K yBeanye-
HUIO CPOKOB rOCMUTaM3aLNK.

K/IFOYEBBIE C/IOBA: cMHAPOM NOCAeACTBUIA UHTEHCMBHOWM
Tepanuu, oTAeneHne peaHnMaLnm N MHTEHCUBHOW
Tepanuu, XpoHUYeCKoe KpUTUYECKOe COCTOAHME,
WMHTEHCMBHaA Tepanua
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third develop long-term disability [4]. This underscores the
high social significance of PICS and the need for effective
preventive and rehabilitative strategies [2, 4, 5].

Increasing survival rates in ICUs make the problem of
PICS even more relevant [6, 7], as it may contribute to the
development of chronic critical illness [8, 9].

A lack of sufficient understanding of the timing, trajec-
tory, and contributing factors of PICS limits effective pre-
vention [10].

Objective

To determine the impact of clinical and demographic
characteristics and intensive care parameters on the inci-
dence and progression of PICS in patients of a polyvalent
ICU using the PICS index.

45

| ANNALS OF CRITICAL CARE | 2026 | 1

BECTHMK MHTEHCMBHOW TEPAMNI MMEHIN A.N. CAITAHOBA


https://doi.org/10.21320/1818-474X-2026-1-44-57
mailto:belkin@neuro-ural.ru
https://doi.org/10.21320/1818-474X-2026-1‑44-57

| ANNALS OF CRITICAL CARE | 2026 | 1

BECTHUK MHTEHCMBHOW TEPAMTUN MIMEHW A.1. CANTAHOBA

POST-INTENSIVE CARE SYNDROME

Research hypothesis

Regardless of the etiology of the acute condition, after
48 hours in the ICU, patients develop a complex of func-
tional impairments (PICS), the severity of which is directly
proportional to the length of stay in the ICU.

Materials and methods

Study design: monocentric, descriptive, prospective,
non-comparative cohort study.

The study included patients admitted to the general
ICU of the State Budgetary Healthcare Institution “Central
City Clinical Hospital No. 1, Yekaterinburg” from December
31,2023 to December 31, 2024. The study was approved by
the local ethics committee of LLC “Brain Institute Clinic”
(Protocol No. 005-1/1128 dated November 28, 2023).

Inclusion criteria:

= patients whose condition required an ICU stay lon-

ger than 48 hours;

= age between 18 and 90 years.

Exclusion criteria:

= stage IV oncologic disease;

= age under 18 years;

= patient refusal to participate;

= incurable (terminal) patients.

Withdrawal criteria: ICU stay less than 48 hours.

To assess the severity of PICS, the PICS-index scale
was used, which includes 14 indicators grouped into four
domains: infectious-trophic complications, autonom-
ic-metabolic disorders, emotional-cognitive impairments,
and neuromuscular dysfunctions [2].

Statistical analysis

The sample size was not pre-calculated and was deter-
mined by a one-year enrollment period. Data are presented
as mean with standard deviation, median with interquartile
range, or number with percentage. The -test was used for
continuous variables, the Mann-Whitney U-test for ordinal
variables, and the % test (Fisher’s exact test when appropri-
ate) for nominal variables. Given the exploratory nature of
the study, sample sizes were not selected a priori. All anal-
yses were performed using Stata version 17.0 (StataCorp,
College Station, Texas, USA). All statistical tests were
two-sided with significance defined as p < 0.05. Missing
data were excluded.

Data were summarized in a cross-reference table.
Microsoft Excel version 16.0.10384.20023 was used for data
processing.

Cohort characteristics

Cohort characteristics are presented in Table 1.

The cohort included 80 patients: 46 men and 34 wom-
en, aged 22 to 86 years; mean age 60.6 + 17.84 years. The
mean duration of total hospitalization was 21.43 + 9.29 days,
and the mean ICU stay was 12.15 + 6.58 days. At admis-
sion, comorbidity burden was assessed using the Charlson
Comorbidity Index; the mean score was 3.58 £ 2.01.

The severity of illness was evaluated using the
Sequential Organ Failure Assessment (SOFA) score:
4.44 £ 2.04, and the Acute Physiology and Chronic Health
Evaluation II (APACHE II) score: 16.25 * 4.55, reflecting
the degree of organ dysfunction and overall severity of ill-
ness.

/Ta ble 1. Characteristics of the cohort b
Parameter (n = 80) Mean Median

PICS max’ 5.11+1.60 5 (4.0; 6.125)

Quantity (M/F) 46/34 —

Age, years” 60.58 +17.84 64 (47;76)

BMI (kg/m?) 28.07 +5.05 28.3 (24.27;31.7)

Charlson Comorbidity Index* 3.58 £2.01 4(2;5)

Duration of mechanical lung ventilation (days)* 6.23 +6.44 4(1.75; 8)

ICU stay (days)" 12.15 % 6.58 (4; 35) 10 (7;16)

Total days of hospitalization (days)* 21.43+9.29 20 (15;28)

Duration of sedation (days)* 2.64 £2.51 2 (0;4)

Depth of sedation RASS” -1.50+1.84 (-4; 2) -1(-3;0)

SOFA scale evaluation, Day 1in ICU" 4.44 £2.04 (0; 1) 4(3;5)

APACHE Il scale evaluation, Day 1in ICU* 16.25 + 4.55 (4; 25) 16 (13;19)

“ All indicators are presented in the following format: mean value + standard deviation, with the minimum and maximum values indicated, as well

as the median for a more accurate description of the data distribution.

46




Dynamics of post-intensive care syndrome development in a multidisciplinary hospital ICU: a prospective cohort study

The parameters of intensive care included the duration
of mechanical ventilation and the duration and depth of se-
dation assessed by the Richmond Agitation-Sedation Scale
(RASS).

At admission, patients did not exhibit signs of PICS.

In the cohort, surgical patients predominated (Table 2).
These included individuals with gastrointestinal bleeding,
gallstone disease, acute pancreatitis, peptic ulcer disease of
the stomach and duodenum, acute intestinal obstruction,
and soft tissue cellulitis (38.8 %). Fewer patients present-
ed with cerebrovascular diseases (intracranial hemorrhage,
ischemic stroke) — 31.3 %. Patients with inflammatory dis-
eases of the kidneys and urinary tract accounted for 8.8 %.
The cohort also included therapeutic patients with respira-
tory tract infections (acute pneumonia, chronic obstructive
pulmonary disease) — 17.5 %, as well as cardiology patients
with ischemic heart diseases and pulmonary embolism
(3.8 %). A total of 32 patients (40 %) underwent surgery for
urgent abdominal or soft-tissue surgical pathology.

A leading intensive care syndrome was identified in all
patients (Figure 1).

In this group, patients with sepsis predominated (44 %),
followed by those with cerebral insufficiency (31 %), re-
spiratory distress due to respiratory diseases (18 %),
non-cardiogenic shock (6 %), and cardiogenic shock (1 %)
(Figure 1).

Results

Manifestations of PICS were recorded on Day 3 in all
patients admitted to the ICU (Figure 2). Severity grading
was determined by the total score according to the de-
scribed scale: a score of up to 4 corresponded to mild se-
verity; 4-6 points indicated moderate severity; and a score
above 6 was classified as severe PICS [2].

It was found that on Day 3, 59 patients exhibited mild
PICS, 19 had moderate severity, and 2 had severe PICS. By
Day 7 after admission to the ICU, according to the PICS
index, 26 patients had mild PICS, 47 had moderate PICS,
and 5 had severe PICS. On Day 14, the highest number of
patients with severe PICS was recorded (13 patients), along
with 25 patients with moderate severity and 34 with mild
severity. By the end of hospitalization, 46 patients had a
PICS index value not exceeding 3.5 points, corresponding
to mild severity, while moderate severity was identified in
15 patients. It should be noted that by the time of discharge,
4 patients still demonstrated severe residual impairments
acquired during their stay in the ICU, with a PICS index of 6
or higher. These patients met the criteria for chronic critical
illness [8] and required further rehabilitation and additional
care.

An analysis was conducted of the prevalence of the
PICS domains [2, 8] and the intragroup domain structure
among patients with various life-threatening conditions on
Days 3, 7, and 14 after ICU admission, as well as on the day

Table 2. Nosological structure of the cohort (n = 80)

ICD code Diagnosis Number of
patients
161.2 Nontraumatic intracerebral hemorrhage 6
163.3 Cerebral infarction (stroke) 19
[20.8 Ischemic heart diseases 1
126.0 Pulmonary embolism 2
J18.9 Acute pneumonia 12
J44.1 Chronic obstructive pulmonary disease 2
K92.2 Gastrointestinal hemorrhage® 5
K80.1 Calculus of the gallbladder 6
K85.9 Acute pancreatitis 10
K25.2 Acute gastric ulcer 2
K26.1 Acute duodenal ulcer 2
N10 Acute pyelonephritis 7
L03.1 Soft tissue cellulitis and acute 3
lymphangitis

K56.6 Acute intestinal obstruction 3

of discharge. The obtained results (Table 3) show that all
patients, regardless of the leading intensive care syndrome,
exhibited manifestations across different domains at all
stages of hospitalization.

Regardless of the leading intensive care syndrome, a
general trend was observed: all patients demonstrated signs
of at least one domain on Day 3. By Days 7-14, the number
of domain manifestations reached its maximum for each in-
tensive care syndrome. By the end of hospitalization, these
values decreased across the entire cohort.

Already by Day 3 of ICU stay, all patients exhibited
symptoms of various PICS domains (Figure 3), with the
largest proportion represented by infectious-inflammatory
symptoms (31.27 %). By Day 7, the domain of autonomic-
metabolic symptoms had progressed, accounting for 46.3 %
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Fig. 1. Distribution of patients by intensive care syndromes
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Table 3. Frequency of PICS signs/symptoms in the domain structure by syndrome b
Intensive care PICS domain Day 3 Day7 Day 14 End of
syndromes (n=80) (n=78) (n=72) Hospitalization
(n=65)
N of symptoms
Cardiogenic shock Infectious-inflammatory 0 0 0 0
Vegetative-metabolic 3 1 3 2
Neuromuscular 0 1 0 0
Emotional-cognitive 0 1 1 1
Mean N of symptoms per patient 3 31 4 31
(3% n=13) (33,n=13) (42,n=13) (33,n=13)
Non-cardiogenic Infectious-inflammatory 3 3 0 0
shock Vegetative-metabolic 2 2 3
Neuromuscular 2 2 0 0
Emotional-cognitive 0 0 2 2
Mean N of symptoms per patient 3.5 (73, n=23) 71(73,n=13) 51(52,n=13) 51(52,n=13)
Respiratory distress Infectious-inflammatory 15 19 6 0
Vegetative-metabolic 31 37 31 29
Neuromuscular 10 17 17 7
Emotional-cognitive 7 14 20 19
Mean N of symptoms per patient 451(633n=143) 6.21(873,n=143)  571(743n=133)  4.21(552,n=133)
Sepsis Infectious-inflammatory 60 55 33 9
Vegetative-metabolic 91 126 101 79
Neuromuscular 22 35 26 14
Emotional-cognitive 32 43 50 43
Mean N of symptoms per patient 5.4%1 6.82" 6.0 4147
(2052 n=383) (2592 n=383) (2102 n=353) (1452, n =353)
Cerebral insufficiency  Infectious-inflammatory 23 30 28 15
without n?ec'hanical Vegetative-metabolic 31 42 44 33
lung ventilation
Neuromuscular 10 7 28 18
Emotional-cognitive 9 13 18 16
Mean N of symptoms per patient ~ 4.56'(732,n=163) 6.387(1022,n=163) 7.381(118%,n=163) 6.831(82% n=123)
Cerebral insufficiency  Infectious-inflammatory 15 14 13 4
with.metchanical lung Vegetative-metabolic 14 18 16 5
ventilation
Neuromuscular 5 15 12 4
Emotional-cognitive 4 5 5 3

Mean N of symptoms per patient

4221 (38%n=93)

6.51 (522 n = 83)

7.671 (462 n=63)

5.331(162 n=33)

Note:

T Average number of features per 1 patient.
2 Total number of features.

3 Number of patients.
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Fig. 2. Distribution of PICS by severity during ICU hospitalization
Emotional-cognitive symptoms 19.2 % | 24.1%
Vegetative-metabolic symptoms 9.5 % 47.2 % | 55.5 %
Infectious-inflammatory symptoms 16.5 % 8.0 %
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Fig. 3. Dynamics of the development of PICS domains during hospitalization
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Fig. 5. Dynamics of the vegetative-metabolic domain development

of all PICS symptoms, and these symptoms persisted until
the end of hospitalization (55.5 %). By Day 14, neuromuscu-
lar symptoms reached their peak (17.1 %) and then declined
by the end of hospitalization (12.4 %); however, autonom-
ic-metabolic symptoms remained predominant (55.5 %).
From the moment of ICU admission, emotional-cognitive
symptoms continued to increase throughout hospitalization
and accounted for 24.1 % of all manifestations by the time
of discharge.

The analysis of the infectious-trophic domain (Figure
4) showed that on Days 3 and 7, urinary tract infections
predominated (89 % and 87 %, respectively). Their fre-
quency decreased to 54 % by Day 14 and persisted in 18 %
of treated patients by the time of discharge. Respiratory
tract infections in patients with a tracheostomy cannula
or endotracheal tube accounted for 54 % on both Days 3
and 7, depending on the timing of restoration of tracheo-
esophageal integrity. Manifestations of this domain gradu-
ally regressed by Day 14 to 36 %, while 14 % of discharged

50

patients remained long-term cannula carriers. From Day 3
after ICU admission, the number of patients with pressure
ulcers increased from 3 % to 21 %, and 11 % of patients at
the time of discharge required ongoing anti-decubitus care
at home.

The analysis of the autonomic-metabolic disturbances
(Figure 5) revealed that by Day 3, 49 % of patients exhibit-
ed signs of pain or paroxysmal sympathetic hyperactivity,
which gradually regressed but persisted in 5 % of discharged
patients. Orthostatic insufficiency was present in 54 % of
patients after 48 hours in the ICU and reached its peak by
Day 7 (76 %) from ICU admission, decreasing to 54 % by
Day 14 and remaining in 32 % of discharged patients by
the end of hospitalization. The most common symptom
of the autonomic-metabolic domain was insomnia, which
increased from 59 % to 89 % by the end of hospitalization.
On Day 3, 48 % of patients experienced increased energy
expenditure. By Day 7, 76 % of patients clearly showed signs
of low tolerance even to routine daily activities, and 55 %
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experienced rapid fatigue at discharge. During ICU hos-
pitalization, patients exhibited significant nutritional defi-
ciency; in 51 % of survivors transferred to specialty wards,
body mass deficit exceeded 10 %.

Signs of pyramidal insufficiency (Figure 6) were ob-
served as early as Day 3 (10 %) and peaked at 49 % by Day 14
from ICU admission, with 29 % of patients being discharged
with these impairments. Respiratory neuropathy was pres-
ent in 36 % of patients on Day 3, reaching its maximum
(50 %) by Day 7 and persisting in 17 % of patients by the
end of hospitalization. Due to the placement of a nasogas-
tric tube, 15 % of patients experienced disuse dysphagia. By
Day 14, signs of disuse dysphagia were detected in 25 % of
ICU patients, and 20 % were discharged with a nasogastric
tube or gastrostomy.

The study of emotional-cognitive disorders (Figure
7) showed that 18 % of patients experienced delirium on
Day 3, decreasing to 5 % by Day 7. By the end of hospital-
ization, hallucinations and psychomotor agitation had com-
pletely regressed. Memory and attention impairments were
observed in 39 % of ICU patients on Day 3, increasing to
83 % by Day 14, and were still present in 66 % at discharge.
During hospitalization, patients also experienced depres-

sion, affecting 9 % on Day 3 and rising to 63 % by the end of
inpatient treatment.

Analyzing changes in PICS severity in surviving patients
using APACHE II and SOFA scores (Figure 8), it was found
that by Day 14 of ICU stay, organ dysfunction and systemic
inflammation had regressed, while the PICS index value in-
creased (0->4.6), which impacted the clinical condition.

By the end of hospitalization, a decrease in patient se-
verity was observed according to the SOFA (4.44-0.83)
and APACHE II (16.25>5.5) scores, which was associat-
ed with the resolution of organ dysfunction. A reduction
in the PICS index was also noted (4.6-3.6), reflecting the
regression of short-term manifestations of PICS; however,
the acquired long-term domains persisted, contributing sig-
nificantly to the patients’ dependence on external assistance
after discharge.

Within the framework of the conducted statistical anal-
ysis, the impact of several clinical-demographic and inten-
sive therapy parameters on the maximum PICS index value
was evaluated in patients receiving treatment in the ICU
(Figure 9).

The presented graphs (Figure 9) show the distribu-
tion of correlations between the PICS index and key clin-
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ical variables (duration of ICU stay, duration of mechanical
ventilation, duration and depth of sedation) in patients who
survived a critical condition (n = 80). The diagrams were
constructed using scatter plots overlaid with a heatmap to
visualize the density and strength of correlations.

Descriptive statistics demonstrated a wide range of val-
ues for both the PICS index and the duration of intensive
therapy. Pairwise correlation analysis (Table 3) revealed the
most significant associations with PICS index levels for:

s Duration of ICU stay (r = 0.60; p < 0.0001);

s Duration of sedation (» = 0.47; p < 0.00001);

s Duration of mechanical lung ventilation (» = 0.45;

£ < 0.0001);
s Duration of hospitalization (» = 0.36; p = 0.001);

PICS max
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MLV, days

ICU, days
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Fig. 10. Heat map of correlations

m Established inverse correlation with the depth of se-
dation by RASS scale (» = -0.31; p = 0.006).

= A weak but significant association was noted be-
tween patient comorbidity, assessed using the
Charlson Comorbidity Index (» = 0.27; p = 0.017).

A heat map was drawn based on the results of the statis-
tical analysis (Figure 10).

Analysis of the relationships between features showed
that clinical and demographic factors such as sex, age, body
mass index, and the severity of patients upon ICU admis-
sion, assessed using SOFA and APACHE II scales, did not
influence the PICS index, with correlation coefficients not
exceeding r = 0.2. A weak correlation was observed with pa-
tient comorbidity, assessed by the Charlson index (r = 0.27).
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Discussion

The study confirmed the established understanding
that PICS develops within the first 48-72 hours after ICU
admission and accompanies critical conditions during the
patient’s stay, exacerbating the severity of their state and
likely contributing to prolonged hospitalization after stabili-
zation [8, 9]. Immobilization, sedation, mechanical ventila-
tion, nutritional deficiencies, circadian rhythm disturbanc-
es, and infections are key factors influencing the formation
and progression of PICS [4].

Results showed that within 48 hours of ICU admission,
signs of PICS were registered in 100 % of patients, with
59 exhibiting mild severity. As ICU stay lengthened, by
Day 7, the PICS index reached moderate severity in 47 pa-
tients, and 5 patients developed severe PICS.

By Day 14, the number of hospitalized patients with
mild PICS increased again to 34, which may be associated
with transfer to specialized wards and the elimination of
short-term provoking factors. However, moderate and se-
vere PICS persisted in 25 and 13 patients, respectively. By
the time of discharge, 46 patients had a PICS index corre-
sponding to mild severity, 15 patients had moderate sever-
ity, and 4 survivors exhibited severe PICS, which may indi-
cate the need for further rehabilitation and additional care.

The infectious-trophic domain peaked between Days 3
and 7, regressing by Day 14, corresponding to the duration
of mechanical ventilation and the presence of urinary cath-
eters in most patients.

By Day 7, vegetative-metabolic disorders progressed
due to prolonged immobilization, reduced gravitational
gradient, nutritional deficiencies from hypermetabolism
combined with inadequate energy intake, deafferentation,
and circadian rhythm disruption. Cognitive impairments,
assessed via Hodkinson’s Mini-Mental Test, accounted for
46.3 % of all domain features and persisted until discharge
(55.5%).

The neuromuscular domain also peaked by Day 14,
with some patients discharged with residual manifestations.
Emotional-cognitive disorders steadily increased from
ICU admission and required further psychological support
post-discharge [11, 12].

Correlation analysis revealed that ICU stay length, du-
ration of mechanical ventilation, and duration/depth of
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sedation directly correlated with the PICS index. Strong
associations were observed with the ICU length of stay
(r = 0.60) and mechanical ventilation duration (r = 0.45).
The PICS index also correlated with sedation duration
(r = 0.47), while sedation depth per RASS was inversely
proportional (r = -0.31), indicating that deeper sedation
significantly contributes to PICS development.

Correlation analysis demonstrated that higher PICS in-
dex values were associated with longer ICU and total hospi-
tal stays (7 = 0.60).

Limitations

This study did not assess the impact of mechanical ven-
tilation types, types of surgical interventions, or anesthesia
on PICS severity.

Conclusions

All patients develop PICS manifestations of varying se-
verity after 48 hours in the ICU.

Maximum PICS severity occurs by Day 14 of hospital-
ization.

PICS development is influenced by ICU stay length,
duration of mechanical ventilation, and sedation depth/du-
ration.

Demographic factors and baseline severity do not affect
PICS severity.

PICS should be regarded as a side effect of intensive
care requiring prevention and subsequent rehabilitation.

The data support the methodological postulate that
PICS is not an independent nosological entity but a side
effect of intensive therapy and prolonged ICU stay. Future
studies may demonstrate possibilities for PICS prevention
using early rehabilitation strategies.

Conclusion

The study hypothesis is confirmed. PICS develops in all
ICU patients with critical conditions, manifesting clinically
after 48 hours of ICU stay, making it an inevitable side effect
of intensive therapy.
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