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Chronic resuscitation patients who have survived the acute phase of a disease represent a fast-growing cohort of patients requiring 
specialized medical assistant in intensive care and resuscitation units (ICRU) for several months or years. The term “chronic critical illness” 
(CCI) was proposed for such patients in the mid-80s of the last century. Patients with CCI make up from 5 to 20% of ICRU. Over time, 
they develop homeostasis disorders resulting in multiple organ failure and death. Mortality in CCI exceeds that of the majority of malignant 
neoplasms and functional dependence remains in most of survivors.

In the present review, the attempt is made to show the main links of CCI pathogenesis which, if acted upon, can prevent unfavorable 
outcome. The publications describing epidemiology of CCI, its outcomes, and clinical phenotype have been analyzed.

Several researchers consider CCI as a result of persistent inflammation, immunosuppression, and catabolism syndrome. Some 
works show the importance of nutrition for ICRU patients. The role of gastrointestinal tract in CCI formation has been noted. The effect of 
intensive therapy on microbiota of the ICRU patients has been demonstrated. Microbiome disturbances in dysbiosis and sepsis have been 
considered, as well as the effect of intestinal microbiome on the distant organs. 

Post-intensive care syndrome is a significant constituent of CCI. The main sequelae of the syndrome, as well as the general questions 
of its prevention and treatment, have been denoted.
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Introduction

The term “chronic critical illness” (CCI) was introduced 
for the first time by Girard and Raffin [1] in 1985 when 
describing patients survived the acute phase of a disease 
but needed constant support and homeostasis correction 
under the condition of intensive therapy due to persistent 
organ dysfunction. However, precise universal criteria 
for the description of patients of this heterogenous group 
have not been worked out until present.

The CCI development is preceded with the emergence 
and interaction of several clinical syndromes determining 
the duration and severity of this state. The most 
important of them are systemic inflammatory response 
syndrome (SIRS); compensatory anti-inflammatory 
response syndrome (CARS); cytokine release syndrome 

(CRS); acute respiratory distress syndrome (ARDS), or 
multiple organ failure (MOF); persistent inflammation, 
immunosuppression, and catabolism syndrome (PICS). 
It is the PICS development that is considered the main 
pathophysiology of the chronic critical state or CCI [2]. 
The list of diseases underlying PICS with transformation 
into CCI is broad. Consciousness impairment is 
observed in the majority of patients at the stage of 
the marked clinical manifestations. This impairment 
is primarily associated with a toxic and metabolic 
effect on the brain, as well as with medications usually 
administered in intensive care and resuscitation units 
(ICRU). A special and probably the most common group 
is represented by the patients with marked alterations of 
consciousness having initial brain damage resulted from 
severe traumatic brain injury, ischemic or hemorrhagic 
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stroke, or after neurosurgical operations [3]. CCI 
begins in this category of patients with the time of brain 
impairment with various traumatic agents (ischemia, 
hemorrhage, traumas, hypoxia, etc.). In severe brain 
injury, the secondary factors join the primary ones such 
as edema of the brain, its dislocation, and vascular 
complications: cerebral vasospasm or hyperemia [4].

Chronic critical illness is characterized by a long 
hospital stay, multiple organ disorders, high mortality 
rate, and considerable consumption of the resources [5]. 
Concurrently with protein-energy deficiency, patients 
experience significant alterations in metabolism, 
developing immunodeficiency, impairment of the 
gastrointestinal tract activity along with strongly reduced 
functional and cognitive capabilities. Additionally, 
inflammation persists for a long time, there are hormonal 
and neuromuscular disorders, the immunity is also 
weakened [2].

In order to maintain homeostasis, patients are 
subject to allostatic load (exhaustion) which in case of 
unfavorable course of the disease leads to multiple 
organ failure and fatal outcome [6].

In this review, the attempt was made to show the 
main links of CCI pathogenesis which, if acted upon, 
may prevent a poor outcome. Searching for the 
literature devoted to studying different aspects of CCI 
pathogenesis involved the following search engines: 
PubMed, Scopus, eLIBRARY.RU.

Definition
Clinical CCI phenotype is described by various 

terms: neuropathy of critical illness, myopathy of critical 
illness, ICU-acquired weakness, and post-intensive care 
syndrome [7–10].

The variety of the terms is connected with a broad list 
of acute state diagnoses in patients. The completion of 
the acute stage is not followed by the improvement of the 
state, the disease transforms into a long-term multiple 
organ dysfunction which, in case of the unfavorable 
course, develops into sepsis and multiple organ failure 
[11, 12]. 

One of the earliest CCI criteria is a long period on 
MLV (21 successive days and more for 6 h a day and 
longer) [13].

Ischemic stroke, intracranial hemorrhages, 
tracheostoma, and sepsis are suggested as additional 
criteria [14–18].

Some authors [19, 20] suggest using the term 
“chronic critical illness” for patients undergoing intensive 
therapy over 7 days, who are observed to have organ 
dysfunction, nutrient insufficiency, muscular weakness, 
and reduction of cognitive capabilities during prolong 
hospitalization. Many of them do not achieve functional 
independence having the prognosis of poor long-term 
survival.

Research Triangle Institute has defined the following 
criteria of CCI development (Figure 1): staying in the 

ICRU for 8 days or more and having one or more of 
the five states: MLV lasting over 96 h without breaks; 
tracheostomy; sepsis/severe infections; serious wounds, 
and multiple organ dysfunction syndrome (MODS) [21]. 

It should be taken into consideration that prolong stay 
in the ICRU results most likely in undesired problems 
since this is one of the factors of CCI formation.

Epidemiology
The prevalence of CCI varies from 5 to 20% among 

ICRU patients [13]. This wide range may be accounted 
for by the absence of consensus regarding diagnostic 
criteria.

The majority of patients with CCI (>60%) are 
diagnosed with sepsis which is usually associated with 
MOF. Hospital mortality is about 30%, one-year survival 
is less than 50%, and only 10% return to functional 
independence [22, 23].

In the middle of 1980s, European researchers 
reported that MOF frequently occurs without any 
identified infection focus [24]. Later, SIRS was 
established to be caused both by infected and 
non-infected traumas. As a result, the main mechanisms 
of this phenomenon have been identified: bacterial 
translocation, cytokine storm, ischemia-reperfusion 
injury, etc. [25]. The epidemiological investigations have 
shown that the MOF syndrome has evolved into bimodal 
phenomenon with the decrease of the early mortality 
rate and increase of the late one [26–28].

The early MOF arises either after a primary severe 
trauma or after a secondary (nosocomial) infection [29].

Compensatory anti-inflammatory response syndrome 
was proposed for observation of SIRS and designed 

ССI
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for 8 days or more
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Figure 1. The main criteria of CCI development (according 
to the data of Research Triangle Institute [21])
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to explain an elevated susceptibility to infection and 
bimodal distribution of patients. Like SIRS, it represents 
a complicated and insufficiently defined pattern of 
immunological reactions in response to a severe 
infection. The difference is that SIRS is a proinflammatory 
syndrome which is directed to the elimination of the 
infectious organisms by activation of the immune system, 
while CARS, on the contrary, influences inactivation 
of the immune system and is directed to restoration of 
homeostasis from the inflammatory condition. Besides, 
CARS possesses a marked set of cytokines and cellular 
reactions and may exert a powerful effect on clinical 
outcomes in sepsis [30].

Modern diagnostic and intensive therapy modalities 
allow many patients to survive the acute phase of 
a disease. A significant part of patients with MOF 
survive after a long stay in the intensive care unit with 
a subsequent CCI development which is characterized 
by persistent inflammation, immunodepression, and 
catabolism [31]. The term “persistent inflammation, 
immunosuppression, and catabolism syndrome” was 
introduced for those patients who have survived primary 
sepsis/trauma but became chronically seriously ill. This 
syndrome was first described by Gentile et al. in 2012 
[10] for a better understanding of pathophysiology 
of concurrently running processes of persistent 
inflammation (known as systemic inflammatory response 
syndrome), adaptive immunosuppression (known as 
compensatory anti-inflammatory response syndrome), 
and protein catabolism.

There are clinical and laboratory markers [20] which 
are used to identify PICS. Clinical markers include 
staying in ICRU for ≥14 days and ≥3 concomitant 
infectious complications. The level of C-reactive protein 
over 50 µg/dl for 2 or more days; immunosuppression 
characterized by a total amount of lymphocytes 
<0.80×109/L for 2 or fewer days; catabolism with serum 
albumin <3.0 g/dl, prealbumin <10 mg/dl, loss of body 
mass >10% or BMI <18 during hospital stay pertain to 
the laboratory markers (Figure 2). 
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Markers

Clinical
Stay in ICRU ≥14 days 
in combination  
with three and more 
infectious complications

Figure 2. Markers for PICS identification

Laboratory
C-reactive protein over 50 µg/dl  
for 2 days and more
Lymphocytes <0.80×109/L during 2 days
Serum albumin <3.0 g/dl
Prealbumin <10 mg/dl
Body mass loss >10% or BMI <18  
during the hospital stay

Patients with PICS are admitted to the 
intensive care unit after a severe trauma or 
infection, have a significant early inflammatory 
and immunosuppressive response which 
leads to the ongoing organ damage, persistent 
inflammation, and immunity suppression with 
the loss of the muscular mass [32].

Under the normal physiological conditions, 
the immature myeloid cells (IMCs) are known 
to differentiate into granulocytes, monocytes/
macrophages, and dendrite cells, however, 
the inflammatory medium in a septic patient 
changes and maturation is impaired. In severe 
sepsis/septic shock, IL-6, IL-10, IL-12, dsRNA, 
IFN-γ, VEGF, G-CSF, GM-CSF, LPS, SCF, 
IL-1β, IL-13, IL-17, S100A8/9 prostoglandines, 
SAA, and CCL2 become involved in the 
cascade of the signaling molecules [33, 34]. 

IMCs, mainly granulocytes, possess strong suppressive 
properties, are proinflammatory cells and carriers of 
“bad” antigens.

The key factor of persistent inflammation and 
immunosuppression are myeloid-derived suppressor 
cells (MDSCs) [26]. They may impact actually every cell 
of the natural (or innate) and adaptive host immunity 
[35]. The reduction in the number of mature myeloid 
cells results in the considerable increase of MDSCs 
which act through several mechanisms contributing 
to inflammation and global inhibition of the adaptive 
immune function [35, 36]. 

The number of circulating MDSCs in patients with 
severe sepsis and septic shock is significantly elevated 
in the first 28 days from the beginning of sepsis. Primary 
MDSCs phenotype is granulocytic. During the first 
24 h, patients with early death (<14 days) have much 
more MDSCs than patients with a favorable course 
of intensive therapy [32]. Fast decrease of MDSCs 
is observed in patients with early discharge from the 
intensive care unit [37, 38].

Nutritional disorders and nutritive support 
in chronic critical illness

The damaged brain with its metabolic demands 
exceeding considerably those of other organs plays a 
crucial role in formation of protein-energy deficiency. It 
has been noted that nutrition insufficiency with increased 
metabolism in patients with a serious brain injury in 
ICRU is on average from 22 to 43% [39–41]. In this 
aspect, a nutritive support is an important constituent 
of the therapy. Besides, enteral nutrition helps maintain 
structural [42] and functional condition of the intestine 
including activation of T-cell association of lymphoid 
tissue [43] and activation of neutrophils [44]. Enteral 
nutrition allows for preservation of the mucous barrier 
which prevents translocation of bacteria from the 
intestinal lumen to the bloodstream and thereby hinders 
infection from spreading [45].
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According to the ESPEN (European Society for 
Clinical Nutrition and Metabolism) guidelines, ICRU 
patients are indicated hypocaloric enteral/parenteral 
nutrition in the first 3 days not exceeding 70% of the 
energy demands. Caloric value should be increased up 
to 100% by day 7 [46]. It has been established [47, 48] 
that the increase of calories in the nutrition >70% during 
the first 12–24 h after the admission to ICRU does not 
lead to the reduction of hospital stay and better survival.

It should be noted that the volume of enteral/
parenteral nutrition in the USA makes up on average 
from 35 to 42% of the patient requirements in energy 
and protein which is considerably lower than is 
recommended by the ASPEN (American Society for 
Parenteral and Enteral Nutrition) and ESPEN [46, 49].

To maintain protein synthesis and homeostasis in the 
cells of critical patients, ASPEN recommend introduction 
of protein in the amount not less than 1.2 g/kg/day, 
ESPEN — 1.3 g/kg/day [46, 49].

At the same time, it is reported about intolerance of 
enteral feeding by critical patients in 30–75% of cases 
[50–53]. The most common symptoms of intolerance are 
vomiting, a large residual stomach volume, bloating, and 
diarrhea [50, 54]. 

The causes of malabsorption may be separate 
ingredients of the nutrient mixture, especially lipids. 
In contrast to the long-chain triglycerides, medium-
chain triglycerides are directly absorbed into the portal 
circulation and do not require bile salts [55].

The protein origin and type can also affect intolerance. 
The protein hydrolyzed up to peptides requires less 
digestion reducing the risk of malabsorption [56]. 

Gastrointestinal tract in the formation  
of chronic critical illness  
and multiple organ failure

Arterial hypotension of various genesis results in 
the impairment of gastrointestinal tract perfusion with 
consequent damage to the organs.

A serious brain injury is often accompanied by the 
development of arterial hypotension which may be 
caused by the reduction of systemic vascular resistance 
due to the damage to the diencephalic region, growing 
signs of brain dislocation, development of adrenal 
failure. One more cause of hypotension is the drop 
of cardiac output due to the decreased myocardial 
contractility or hypovolemia which may be the result of 
hemorrhage, dehydration therapy, diabetes insipidus, 
and hyperthermia. Hypovolemia initiates centralization 
of blood circulation which later may lead to a number of 
unfavorable consequences such as impairment of blood 
circulation in capillaries, ischemia of organs and tissues, 
tissue edema, and multiple organ failure [57].

Thus, already from the first hours after traumatic brain 
injury, the gastrointestinal tract experiences adverse 
effects induced by the circulation centralization and 
intestine ischemization. 

The intestine consists of three interconnected 
components: epithelium, microbiota, and immune 
system. The intestine also contains over 80% of the total 
amount of lymphocytes in the organism [58].

The intestine is constantly regenerating owing to 
multipotent stem cells at the crypt base. They give rise 
to the four main types of the intestinal cells: a) enterocytes 
which absorb nourishing substances and make up >90% 
of the intestinal epithelial cells; b) mucus-producing 
caliciform cells; c) hormone-producing enteroendocrine 
cells; d) Paneth dephenzine-producing cells which protect 
intestinal stem cells and play a role in the interaction of 
the intestine with microbiota. A way from the generation, 
differentiation, and migration of the cells along the villi up 
to apoptosis or luminal delamination of the intact cells 
takes only 5–7 days in a healthy man [59].

In the last quarter of the 20th century, a hypothesis 
was advanced that intestine is a motor of MODS [60].

The initial theories about the role of the intestine 
in critical illnesses suggested that hyperpermeability 
of the gut wall leads to translocation of bacteria in the 
systemic circulation with their subsequent spread via 
the vascular system. In reality, everything appeared to be 
more complicated. All intestinal elements — epithelium, 
immune system, and microbiome — are susceptible to 
critical illnesses and may, in their turn, cause a cascade 
of pathological reactions. Additionally, alterations in the 
intestine are capable of resulting in local and distant 
disorders through the changes in homeostatic processes 
and protective mechanisms and also in the release of 
toxic mediators into mesenteric lymph and systemic 
circulation [60].

It has been suggested that critical illness causes 
intestinal hyperpermeability which leads to translocation 
of intact bacteria into the blood flow with subsequent 
systemic manifestations [61].

Lymphatic system also links the intestine to the distant 
organs. Intestinal lymph flows out from the mesenteric 
lymph duct and ultimately joins the pulmonary circulation 
[62]. Numerous models of critical illnesses on animals 
have shown that ligation of the mesenteric lymph 
ducts reduces lung injury and neutrophil activation, 
and importantly, improves survival [63]. As a rule, the 
intestinal lymph does not contain bacteria, endotoxins, or 
cytokines [64]. Protein and lipid factors in the intestinal 
lymph are likely to stimulate Toll-like receptor 4 (TLR4) 
activating neutrophils in the lungs [65].

The specificity of lipid processing plays a certain 
role in transporting toxic lymph. Intestinal microsomal 
triglyceride transfer protein provides formation of 
hilomicrons in the lumen and absorption of lipids via the 
lymphatic system [66].

Intestinal mucus is the main barrier preventing 
digestive enzymes from reaching the epithelium and 
causing its destruction [67]. The destruction of the 
mucus protective barrier in shock or peritonitis may be 
inhibited with a tranexamic acid, aprotinin or 6-amedino-
2-naphthyl p-guanidinobenzoate dimethanesulfonate 
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(Nafamostat) for protease suppression. This process 
improves survival in preclinical models of the critical 
illness [68]. The protective functions of the mucus may 
help prevent autodigestion — the process destroying 
the wall of the intestine due to the presence of digestive 
enzymes in its lumen [69].

Microbiota in patients  
with chronic critical illness

Human micribiota consists of more than 40 trillion 
bacteria, viruses, archaea, and fungi, most of which 
live in the gut [70–72]. Application of new methods of 
studying bacterial population enlarged the volume 
of actual data showing that microbiome is an important 
factor in the pathophysiology of a whole spectrum of 
diseases [73–77].

Microbiome protects the organism from infection, 
participates in drug metabolism, vitamin synthesis, 
nourishment. Impairment of microbiota homeostasis 
results in the development of intestine diseases, obesity, 
diabetes, and cardiovascular diseases. On the basis 
thereof, numerous disease may be prevented and even 
treated by acting upon microbiota [77]. 

Presently, microbiome is recognized a separate organ 
considering its diverse roles in metabolic processes, 
development of the immune system, protection from 
pathogens, and also involvement in the nutrient 
metabolism and preservation of the mucous barrier, in the 
work of the intestinal nervous system and motility [78–80].

The majority of intensive therapy patients receive 
antibiotics which are known to destroy microbiome [81]. 
They kill commensal microbiota, which leads to the 
likelihood of the secondary penetration of the pathogens 
and higher resistance to antibiotics [82]. There are 
numerous external modulators of intestinal microbiota 
other than antibiotics: different ways of eating; inhibition 
of gastric acid; intake of sedatives, opioids, and 
vasopressors [76, 83]. 

Intestinal microbiota depends largely on the presence 
of enteral nutrients while critical illness places it into the 
condition of acute starvation [84].

Besides, various interventions (for example, skin 
disinfection, treatment of the oral cavity) may change 
specific conditions of microbiota existence, and invasive 
procedures (endotracheal intubation, intravascular 
catheters) may impair natural barrier mechanisms 
facilitating penetration of microbes and their proliferation 
[85]. In this connection, interventions into microbiome 
are being developed to prevent and treat traumas 
and sepsis, e.g. application of probiotics, prebiotics, and 
synbiotics [77, 86].

Change of microbial landscape. Patients admitted 
to the intensive care unit are observed to have dysbiosis 
of the intestinal microbiota [87, 88]. This microbiota in 
seriously ill patients is characterized by the less variety 
and amount of the key commensal genera (such 
as Faecalibacterium prausnitzii, Blautia coccoides, 

Ruminococcus gnavus), and in some cases by the 
increase (up to 50% and more of the total variety) of 
one genus, e.g. Escherichia/Shigellа, Salmonella, 
Enterococcus, Clostridium difficile, or Staphylococcus 
[89, 90].

The loss of microbiome variety is closely connected 
with the severity of patient’s condition. This underlines 
the clinical significance of intestinal microbiome 
in the intensive therapy of critical states [88]. Healthy 
intestinal microbiota protects against the invasion of 
pathogens such as Enterococcus faecium, Escherichia 
coli, and C. difficile. It is not surprising that severe 
infections caused by these pathogens are often 
encountered in patients recently receiving antibiotics. 
Their microbiota has probably been impaired, which 
led to the extreme growth of antibiotic-resistant and 
opportunistic bacteria [91]. 

Most pathogens do not act isolated therefore 
infections have “polymicrobial” phenotypes, and 
susceptibility to infections may be connected with 
the initial state of microbiota [92] and the severity of the 
infectious process [93].

The effect of intestinal microbiome on distant 
organs. Recently, the hypothesis has been advanced 
that damage to the intestinal microbiome may lead to 
the damage in distant organs. The experimental studies 
on mice have shown the existence of the so-called 
axes: “intestine–lungs”, “intestine–brain”. Additionally to 
cytokines, communication in these axes is conceivably 
mediated by microbe-associated molecular patterns: 
lipopolysaccharides, peptidoglycan, and flagellin, as 
well as microbiota metabolites which are capable of 
translocation from the gut into systemic circulation with 
subsequent effect on the immune cells to enhance 
regulatory and proinflammatory responses [94, 95]. 
Thus, intestinal bacteria can direct the influx of the 
immune effector cells to the distant organs [96].

Patients with acute respiratory distress-syndrome 
have been noted to have a high content of the gut 
bacteria in the lung microbiomes, which correlates with 
a high content of the systemic inflammatory markers 
[97]. Other researchers have shown that systemic 
impact of microbiota-derived ligands increase the 
activity of alveolar macrophages and neutrophils 
of the bone marrow enhancing the elimination of 
gram-positive and gram-negative pathogens in the lungs  
[93, 98].

The connection between the gut microbiome and the 
brain is realized via numerous physiological channels 
including neuroendocrine and neuroimmune pathways 
and the vegetative nervous system [99]. Bacteria 
detected in the intestine are capable of creating 
neuromediators which can be found in the central 
nervous system [100]. For example, the Lactobacillus 
brevis strain may produce GABA [101].

Monoamines play a key role in the transmission of 
signals via the brain–intestine–microbiome axis [102]; 
they include serotonin and its precursor tryptophan 
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[103], a key factor in the treatment of severe depression. 
Microbial products affecting the receptors of the 
human brain (intestine–brain axis) are responsible for 
encephalopathy in liver cirrhosis and delirium in the aged 
patients [104]. 

Such interactions between a distant organ and 
intestinal microbiome are being considered more 
and more often in the scientific literature as a theory of 
axes “intestine–organs” (“intestine–lungs”, “intestine–
brain”, “intestine–kidneys”, and “intestine–liver”) [105].

Post-intensive care syndrome
A common problem for all patients with CCI is 

a post-intensive care syndrome. In 2012, this term 
was recommended for the description of the new or 
worsening disorders in physical, cognitive, or psychic 
health condition arising after a critical illness and 
retaining after hospitalization in the acute period [106].

Patients with this syndrome may have the following 
problems acquired due to their stay in the intensive care 
unit: weakness caused by polyneuropathy and myopathy 
[107–109]; cachexia or exhaustion syndrome [110, 
111]; organ dysfunction [112]; chronic pain [113]; sexual 
dysfunction [114, 115]; problems of psychic health 
including depression, anxiety, or post-traumatic stress 
disorder [116, 117]; neurocognitive disorders [118].

There are works reflecting the specificity of the 
post-intensive care syndrome in different fields of 
medicine: in oncology [119], pediatrics [120], geriatrics 
[121], and the assessment of its effect on the patient’s 
quality of life [122]. 

Clinical recommendations concerning the post-
intensive care syndrome were issued under the aegis of 
the Federation of Anesthesiologists-Resuscitators of the 
Russian Federation, Society of Neuroanesthesiologists 
and Neuroresuscitators, and Association of Resuscitators 
of Russia in 2015. They determined the post-intensive 
syndrome as “a complex of somatic, neurological, 
social, and psychological consequences of staying in 
ICRU restricting patient’s everyday life” [122]. Cognitive, 
psychiatric, vegetative, neuromuscular, pulmonary 
complications, physical status, and quality of life were 
referred to the complication types of this syndrome. 
There has been noted a negative effect of a long-term 
bed-rest regiment on the most important body systems: 
musculoskeletal, respiratory, cardiovascular, metabolic, 
genitourinary, gastrointestinal, and nervous. Special 
significance is given to the immobilization syndrome — 
a complex of multiple organ disorders associated with a 
non-physiological restriction (the non-use phenomenon) 
of the patient’s motor and cognitive activity due to organic 
disorders of the CNS [123]. The immobilization syndrome 
forms orthostatic insufficiency, polyneuropathy of critical 
states (ICU-acquired weakness syndrome), and due to 
the weakness of the diaphragm and intercostal muscles 
makes the transition of the patient to the independent 
respiration difficult [124].

Intensive therapy of chronic critical illness

One of the main reasons of a steady increase of 
patients with CCI is that problems at the stage of the 
acute phase were not solved effectively enough. The 
most important of them are: secondary brain injury 
in patients of the neurological and neurosurgical 
profile; protein-energy deficiency in presence of 
hypercatabolism/hypermetabolism; disturbance of the 
gastrointestinal activity in combination with microbiota 
impairment; immunity disorders; formation of comorbid 
complications leading to multiple organ failure [125, 126].

Treatment of this category of patients requires a 
complex multidisciplinary approach with the engagement 
of a large quantity of specialists and application of 
diverse methods of diagnosing, treatment, and a wide 
list of pharmaceuticals [127].  

Prevention of CCI requires performance of the 
ABCDEFGH bundle [128–130] (ABCDE are the main 
and FGH are the additional components directed to the 
prevention of the post-intensive care syndrome):

A — airway management;
B — breathing trials: assessment of respiration 

including daily intervals in mechanical ventilation, 
revealing spontaneous awakening and occurrence of 
spontaneous breathing;

C — coordination of care and communication: choice 
of analgesia and sedation, coordination of care and 
communication;

D — delirium assessment: prevention and 
management;

E — early mobility and physical exercises;
F — family involvement and follow-up referrals, 

functional reconciliation; 
G — good hand-off communication; 
H — handout materials: available information 

materials.
According to the recommendations [122], the 

structure of measures for prevention and treatment 
of the post-intensive care syndrome incorporates the 
following: 

1. Prevention of emotional and cognitive complications 
considering employment of analgosedation to prevent 
delirium; prevention of circadian rhythm disorders, and 
cognitive-afferent dissonance in ICRU patients.

2. Early mobilization as an element of the rehabilitation 
process for patients in ICRU. Of great importance is the 
prophylaxis of dysphagia as a factor of nutritive deficit 
as well as the choice of mobilization technique under the 
ICRU conditions. It is necessary to calculate the loads 
when planning mobilization. Of special significance are 
patient verticalization and the possibility to carry out 
rehabilitation of the MLV patients and monitoring of their 
state in the process of mobilization.

3. Socialization of ICRU patients during their sessions 
with an ergotherapeutist.

By the time of CCI formation along with the decreasing 
problems relating to the acute period of the main disease 
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(the acute period for a traumatic brain injury is from 2 
to 10 weeks depending on the clinical form [131]) the 
first place is being occupied by the successively arising 
comorbid conditions and diseases which considerably 
complicate the treatment and in the majority of cases are 
the main cause of lethal outcomes [132].

Correction of comorbid diseases is done in presence of 
chronic inflammation, disturbances in autoregulation 
of hemodynamics, trophism, immunity which are 
combined with the post-comatose consciousness 
disorders beginning with the level of unresponsive 
wakefulness (a vegetative status) [133, 134].

Many researchers report that early rehabilitation of 
the postoperative patients [135–137] is an effective 
method of CCI prevention and treatment.

Conclusion
The question, put in 1985, whether attempts should 

be made to save chronic critically ill patients, remains 
urgent until now because of a low effectiveness of 
treatment measures and a high incidence of adverse 
outcomes

Serious scientific investigations are needed to study 
the pathogenesis of chronic critical illness and methods 
of its diagnosis, develop pathogenetically grounded 
intensive therapy and rehabilitation treatment, create 
the effective system to prevent the development of this 
condition.
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