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INTRODUCTION
Traumatic illness is a complex process that includes not 
only mechanical damage to tissues, but also secondary 
disorders that arise as a result of stress reactions of the 
body. In this case, there is a general response of the 
body to injury, which is manifested by a number of 
adaptive and pathological reactions, as well as local and 
general symptoms that are characteristic of a particular 
injury. Traumatic illness greatly affects the outcome of 
the injury, determines the prognosis for the course of 
the pathological process, the results of treatment and 
performance.

Of great importance are changes in the psycho-
emotional sphere, metabolic processes and hemostasis, 
the state of the immune system, the work of the heart, 
lungs, digestive organs and the central nervous system. 

AIM
The aim of our study was to focus on the dependence 
of the severity of clinical features of traumatic 
illness on stressful components and chronic stress 
in particular. Pay attention to the importance of 
analyzing the functioning of the immune, nervous 
and endocrine systems in this category of patients. To 
emphasize the importance of psychological support 
and immunocorrection in the treatment process of 
patients with traumatic illness against the background 
of stressful manifestations.

MATERIALS AND METHODS
Analysis of data on the results of existing studies 
assessing the impact of chronic stress on the course of 
traumatic illness.

REVIEW AND DISCUSSION 

CLINICAL FEATURES OF THE COURSE 
OF TRAUMATIC ILLNESS AGAINST THE 
BACKGROUND OF CHRONIC STRESS
The clinical picture in traumatic illness depends on the 
severity of the injury. In patients with mild injuries, the 
disease is erased, with the absence of characteristic 
periods and complications. In patients with a severe 
clinical course and, especially, with a traumatic illness, 
the stages and symptoms are more pronounced, since 
in this case there is a mutual encumbrance syndrome 
- a situation in which pathological factors not only 
«add up» with each other, but also mutually burden 
each other.

One of the main components of a traumatic 
illness is a wound. A wound is a mechanical injury 
accompanied by a violation of the integrity of the 
outer integumentary tissues, primarily the skin. The 
wound process is the body’s reaction to trauma, 
characterized by a sequence of stages that have 
their own anatomical, pathohisological, biochemical, 
clinical features. The essence of the wound process 
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is to mobilize general and local protective reactions 
aimed at wound healing [1-4]. 

Acute stress disorder is an intense, unpleasant reaction 
to a severe traumatic incident that begins shortly after 
it and lasts less than a month. The symptoms of acute 
stress disorder are similar to post-traumatic stress 
disorder and can include feelings of detachment from 
reality or feelings of disconnection from themselves and 
their experiences. After a traumatic event in a person’s 
life, psychological changes first occur in his body, but in 
the later stages this is very strongly reflected in physical 
health, and this can manifest itself even decades after 
the injury [5-8]. 

From the standpoint of immune distress syndrome, 
the course of a traumatic disease is characterized by a 
stage in which four periods are distinguished. 

The first period of traumatic illness begins immediately 
after the traumatic injury and lasts 6-12 hours. This 
period is characterized by neuroendocrine reactions 
with activation of the sympathoadrenal system, 
impaired vascular tone, signs of traumatic shock or a 
terminal condition. The main cause of death of patients 
during this period is life-threatening injuries, IV degree 
shock and massive blood loss with the development of 
DIC syndrome. 

The second period of traumatic i l lness,  or 
immunotoxicosis with the possible development 
of immunoparalysis, lasts 12-48 hours.  Patients are 
in the intensive care unit of the intensive care unit, 
where they are given intensive anti-shock therapy. 
According to vital or absolute indications, urgent 
surgical interventions are carried out during this period: 
operations on the brain and spinal cord, main vessels, 
abdominal and chest organs, spine, bones.

The treatment plan, volume and method of surgical 
interventions are determined individually, taking 
into account the nature of injuries, the likelihood of 
developing dangerous complications, the age and 
general condition of the patient, the presence of acute 
and chronic diseases. The main cause of mortality of 
victims during this period is multiple organ failure. 

The third period of traumatic illness is characterized 
by late manifestations of dystrophic and sclerotic 
processes. This period is characterized by the 
development of complications. Complications occur 
at a certain frequency. So, lung disorders in traumatic 
illness are usually detected on the 3-4th day, on the 
part of the abdominal cavity, as well as local infectious 
complications - on the 6-10th day. Treatment tactics 
are determined individually. Intensive detoxification 
therapy and antibiotic therapy are carried out, 
immunotherapy in some cases there are indications 
for surgical interventions.

The duration of the fourth period of traumatic illness 
- the rehabilitation period, depends on the location and 
severity of the injury, as well as the presence and nature 
of complications. The condition of the body gradually 
improves, all vital functions are normalized. During this 
period, planned operations are carried out to restore 
damaged organs and tissues, conservative treatment is 
prescribed, and rehabilitation measures are carried out.

Along with traditional medical measures, at this stage, 
work on normalizing the psychological state of patients 
is of great importance. Since the stressful component of 
a traumatic illness persistently does not lose its relevance. 
Acute stress disorder is an intense, unpleasant reaction 
to a severe traumatic incident that begins after it and 
lasts up to thirty days. The symptoms of acute stress 
disorder are similar to post-traumatic stress disorder and 
include a feeling of detachment from reality, a feeling 
of disconnection from oneself and one’s experiences. 
After a traumatic event in a person’s life, psychological 
changes occur in the body, which later significantly 
affects physical health, and this can manifest itself even 
decades after the injury. Of course, stress can be caused 
by the presence of a wound surface on the body. Wounds 
can cause stress for a variety of reasons. Thus, trauma, 
accompanied by a loss of the ability to self-care, a change 
in living conditions and social status, is a severe stress 
not only for the body, but also for the psyche. And long-
term treatment further aggravates these changes. There 
may be a loss of motivation, increased aggressiveness, 
emotional lability, depression, the presence of a 
secondary benefit effect, etc. Stress is a strong tension 
of the body that does not go away without a trace. The 
negative impact of stress on health is very large and has 
the worst consequences. It is the stressful situation that 
causes many diseases that will manifest themselves later 
- both physical and mental [9-13].

Chronic or «long-term traumatic» stress, in turn, 
can cause disorders in many physiological systems, 
including nervous, endocrine and immune. This worsens 
the results of the treatment of traumatic injuries, 
contributing to the development of inflammatory 
processes, deterioration of wound healing, and even an 
increase in the likelihood of infectious complications. 
Chronic stress has a complex pathophysiological 
mechanism that includes the activation of the 
sympathetic-adrenal system and the release of stress 
hormones such as cortisol and adrenaline. They are able 
to change microcirculation in tissues, impairing the 
supply of oxygen to damaged areas and increasing the 
inflammatory process. The term «long-term traumatic 
stress» was coined in the context of political violence 
and social conflict, and refers to both social and 
individual conditions. 
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There are three levels of response of body 
systems to stress, and it depends on their reactivity:  
1) cognitive-emotional level (involved cortical and 
limbic structures located above the hypothalamus), 
which is responsible for individual psychological 
differences in the cognitive-emotional response; 2) 
autonomous-endocrine level (involved anatomical 
structures localized in the hypothalamus and brain 
stem), which connects information received from 
the upper centers with endocrine organs and the 
autonomic system; 3) the peripheral level, which 
is responsible for the individual reactivity of the 
periphery (for example, structural changes in the 
arteries can alter the response to information coming 
from the central nervous system) [9,10]. 

Chronic stress leads to an imbalance in the immune 
response, reduces the activity of cells responsible for 
protecting the body from infections and contributes 
to the chronicity of inflammatory processes. In the 
context of traumatic illness, this leads to a slowdown 
in healing and an increased risk of developing 
infectious and inflammatory complications such as 
sepsis or osteomyelitis. Statistics show that 30-40% of 
patients who experience severe injuries due to chronic 
stress have a higher risk of developing infectious and 
inflammatory complications, namely wound infections, 
impaired healing or even sepsis [1].

Sensitivity of patients to immunotherapy, the 
effectiveness of different methods of which is not the 
same in different periods of the disease. Immunotherapy 
is able to solve both independent tasks - the prevention 
of purulent complications and generalization of 
infection, and be a component of the treatment complex, 
improving the transfer of surgical interventions, the 
effectiveness of sanitation of destructive foci, the 
eradication of pathogens and others.

The nervous system, under the influence of chronic 
stress, can lead to changes in central nervous 
regulation, which affects the pain threshold, the 
level of anxiety and depression. Patients with chronic 
stress often suffer from more severe pain, which can 
make it difficult for them to recover from an injury. In 
addition, stress can increase fatigue levels and reduce 
the overall endurance of the body. Studies show that 
patients with high levels of stress often need 15-20% 
more time for rehabilitation compared to patients 
without stress [3,7,15,16]. 

Stress affects the release of cortisol, which is the 
main stress hormone. Chronically elevated cortisol 
levels slow down the healing process, as cortisol has 
an anti-catabolic effect, which interferes with tissue 
regeneration. In addition, under stress, the levels 
of other important hormones such as testosterone 

and insulin decrease, which also slows down the 
regeneration and healing processes. Studies show 
that patients with elevated cortisol levels have 25-
30%  slower healing after injuries [17,18].

Patients with chronic stress have a number of 
clinical features that can complicate the diagnosis 
and treatment of injuries. Among them are increased 
soreness, protracted inflammatory processes, slow 
wound healing, a tendency to develop depressive and 
anxiety disorders. Also, chronic stress can cause a shift 
in the pain threshold, which complicates rehabilitation 
measures, especially in the postoperative period. 
According to the results of numerous studies, patients 
with chronic stress against the background of traumatic 
injuries have a 20-25% higher level of depression and 
anxiety, which complicates their post-traumatic psycho-
emotional state [19]. Stress and increased cortisol levels 
lead to an increase in the incidence of opportunistic 
infections, a decrease in the activity of human growth 
hormone, which means a slowdown in wound healing, 
the occurrence of hypertrophic, keloid scars and 
long-term non-healing (trophic) wounds. Gouin et 
al. compared the healing rate of a small perforated 
biopsy wound in a group of dental students. They 
found that the participants’ healing was on average 
three days slower when they were under the stress 
of exams, compared to those who were on vacation. 
This means that the healing time of a small standard 
wound in young and healthy people has increased by 
40%. Older people with numerous comorbidities are 
also at risk of slowing down wound healing, and stress 
further increases this risk. People who are stressed are 
more prone to bad habits that can slow down wound 
healing, such as drinking alcohol, tobacco or drugs, little 
physical activity, sleep disturbances, poor diet and not 
following a medication regimen [11,20-22].

Against the background of all the drama of the impact 
of stress on the human body, and health in particular, 
one should not forget about the adaptive capabilities 
of the body in order to maintain the constancy of 
functioning. Adaptation of the human body to the 
action of stress factors occurs as a result of changes 
in physiological constants with the preservation 
of the level of metabolic processes – physiological 
adaptation, which is provided by simultaneous changes 
in biochemical, namely energy supply of tissues. 
Regardless of the nature of the stress-inducing effect, 
this mechanism is universal. The body reacts to stress 
with a stereotyped set of biochemical and physiological 
processes, which in turn provide nonspecific or cortical 
adaptation. Environmental factors, to which the body 
adapts, acting in different ways, lead to a monotonous 
general complex of disorders - a deficit of energy supply, 



Features of clinical flow of traumatic illness on a background chronic stress

911

of post-traumatic stress disorders. According to the 
mechanism of action, groups of drugs are distinguished 
that block the consolidation process (anisomycin), 
supplement the lack of cortisol (hydrocortisone in high 
doses, oxytocin) and antidepressants (agomelatine, 
escitalopram, certralin).  The opposite effect was cortisol 
in small doses, alprazolam, ketamine and alcohol 
consumption [18,24-26].

It is also necessary to take into account pharmacological 
correction - the use of anti-stress drugs, adaptogens 
and means to improve microcirculation, which will 
contribute to better healing of injuries. Given the 
negative effects of cortisol, medications are used to 
correct the level of this hormone in the body, which is 
an integral part of immunotherapy.

One alternative treatment for anxiety disorders is the 
use of oxytocin, which mainly affects social behavior. For 
a long time it was considered a «maternal hormone», but 
in the 1990s. according to the results of the study, it was 
found that it is able to reduce anxiety and regulate social 
behavior (caring for offspring, sexual instinct, social 
memory). According to the results of preclinical studies, 
it was found that the administration of oxytocin was as 
effective in reducing socially determined fear and social 
withdrawal as the administration of benzodiazepine, 
or long-term administration of paroxetine. But unlike 
new psychoactive substances, it did not affect the 
severity of anxiety and fear caused by sound stimuli; 
New psychoactive substances were effective in both 
situations. It should be noted that oxytocin at low 
doses did not affect either behavioral or physiological 
manifestations. It demonstrates its effectiveness only 
when administered in high doses. Reviews on long-
term prescription of the drug show that its anxiolytic 
effect differs depending on gender. Yes, in women, 
the effect is more pronounced, but further research 
is needed in this direction. Oxytocin, administered 
before the onset of stress, slows down the intracellular 
increase in the production of corticotropin-releasing 
factor and cortisol. That is, in the future, it reduces the 
intensity of the activation response, orientation, anxiety, 
fear, restlessness and tension. Thus, oxytocin and new 
psychotropic substances are drugs that have a very 
good prospect in the treatment of anxiety disorders 
[9,26-28].

The composition of the therapeutic complex of 
immunotherapy of traumatic illness with a pronounced 
stress component, with the possible development of 
severe complications, includes 4 main components in 
individual combinations:
1.  Anticytokine therapy (the goal is the elimination 

of excess cytokines, the current clinical situation 
is high cytokineemia, the threat of septic shock). 

which means the mobilization of energy resources. As a 
result of these events, the chain of metabolic reactions 
leads to the expression of marker genes that determine 
the sensitivity of cells to stressors. Chronic psycho-
emotional stress is a consequence of continuous or 
periodic prolonged exposure to emotionally negative 
factors [11,16,23,24].

TREATMENT AND REHABILITATION 
STRATEGIES
 Treatment of patients with traumatic illness against 
the background of chronic stress requires an integrated 
approach, which includes not only traditional 
methods of medical care, but also psychological 
support. An important part is the correction of 
stress through psychotherapy, in particular cognitive 
behavioral therapy, which helps to reduce anxiety and 
depression.   Statistics show that patients receiving 
psychotherapeutic care recover their psycho-emotional 
state faster, as well as improve the healing process of 
trauma [10,25].

In the acute phase of stress, the hypothalamic-
pituitary-adrenal system is activated, mediated by 
cortisol. According to the results of preclinical studies, it 
is known that according to the type of response to stress, 
respondents are divided into two categories: whose 
cortisol levels will be increased or decreased and whose 
anxiety levels will be high or reduced. An adequate 
response of the hypothalamic-pituitary-adrenal axis 
and, as a result, a high level of cortisol is a general 
adaptation syndrome; It is the body’s natural way of 
experiencing stress. Conversely, low cortisol levels 
are a phenomenon that leads to a pathological stress 
response; It is the result of a defect in the hypothalamus. 
This hypothesis was confirmed in preclinical studies: the 
injection of high doses of hydrocortisone was effective 
only if it was used in the first 6 hours («golden hours») 
after the traumatic event. Taking 100-140 mg of the 
drug can reduce the incidence of post-traumatic stress 
disorder from 60% to 16%. Benzodiazepines, enhancing 
the effect of gammaaminobutyric acid, cause sedative, 
hypnotic and anxiolytic effects, and actually block the 
work of the hypothalamic-pituitary-adrenal axis. The 
medical community opposes the early administration 
of benzodiazepines and believes that they interfere 
with the body’s natural adaptive response. The fact 
that early administration of benzodiazepines increases 
the risk of developing post-traumatic stress disorders 
is also evidenced by the data of studies. However, the 
results of a study in rodents, on the contrary, showed 
that a number of drugs prescribed immediately after 
exposure to stress helped to reduce the symptoms 
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intense and prolonged stress, the anxiety response, the 
resistance phase and the exhaustion phase quickly replace 
each other. Numerous chemical processes necessary for 
the body to adapt to new conditions of existence lead 
to the formation of a certain amount of insoluble toxins, 
which provoke a loss of tissue elasticity, which means a 
slowdown in all regenerative processes. The degree of 
resistance of the body to the action of a stress factor is 
determined by the functional state of the hypothalamic-
pituitary-adrenal system. The activation of this system 
provides adaptive restructuring in the body and acts as 
an indicator of the manifestation of a stress reaction. With 
age, the level of its activity decreases and, accordingly, 
the adaptive capabilities of the body decrease. With 
emotional stress, the neurochemical properties of neurons 
are restructured, the sensitivity of membrane receptors 
to neurotransmitters and neuropeptides decreases, as a 
result of which postsynaptic processes slow down. As a 
result of the above changes, stagnant arousal is formed in 
the emotional zones of the brain, which leads to functional 
disorders. It has been established that disorders in the 
hypothalamolimbic-reticular structures of the brain form 
a general nonspecific reaction, subsequently spreading 
to the cortex of the cerebral hemispheres and further to 
peripheral organs through the autonomic nervous system, 
providing adaptive restructuring in the body. This is what 
triggers pathogenetic factors that are responsible for the 
next chain of pathophysiological disorders, in chronic 
stress, which directly affect the course of traumatic illness 
[29,30-32].

CONCLUSIONS
Chronic stress is an important factor that affects 
the clinical course of traumatic illness through the 
development of neuropsychiatric disorders due to the 
impact of stressful events on brain and body functions. 
The impact of stress occurs in several dimensions 
simultaneously (anatomy, electrophysiology, behavior, 
social interaction). Thus, chronic stress promotes the 
development of inflammatory processes, slows down 
healing and increases the risk of infectious complications, 
through an imbalance of the nervous, immune and 
humoral systems of the body. In this regard, the 
treatment of such patients should be comprehensive, 
including not only pathogenetic eradication of 
pathogens, but also immunocorrection, hormone 
control and psychological support. The introduction of 
a therapeutic complex of immunotherapy of traumatic 
disease with a pronounced stress component, with the 
possible development of severe complications, will 
make it possible to improve the results of treatment 
and rehabilitation of patients with traumatic illness.

Options: hemofiltration with sorption of tumor 
necrosis factor; Plasmapheresis; introduction of 
monoclonal anticytokine antibodies; therapy with 
corticosteroids, hydroxystarch derivatives, aprotinin.

2.  Prosthetic therapy: immunoglobulins for intrave-
nous use (the goal is to bind microbial antigens and 
toxins, enhance opsonization and phagocytosis; the 
maximum recorded effect is in septic shock); trans-
fusions of hyperimmune plasma; extracorporeal 
hemosorption, which provides a combination of 
detoxifying and immunological effects.

3.  Cytokine therapy (the goal is to correct the key link in 
the pathogenesis of sepsis and cytokine imbalance; 
the drug of choice is roncoleukin, the indications 
are the fact of sepsis, the dosage and frequency are 
determined by the nature and individual severity of 
immunodeficiency).

4.  Metabolic support of the immune system: enter-
al and parenteral nutritional support; systemic 
antihypoxia (hyperbaric oxygenation, indirect 
electrochemical oxidation of blood with sodium 
hypochlorite); systemic antioxidant. 

The above immunometabolic complex is a powerful 
means of pathogenetic therapy, which not only comple-
ments, but also optimizes standard etiotropic antibiotic 
therapy, which is aimed only at passive eradication of 
pathogens.

When studying the problems of traumatic illness, little 
attention is paid to the integration of psychosomatic 
and physiological approaches, which makes it possible 
to answer a significant part of the questions posed, 
and instead molecular and cellular mechanisms that 
do not express emotions are studied. Chronic stress 
load is one of the main factors in the progression of 
the most common somatic diseases, which certainly 
worsens the course of traumatic illness. Undoubtedly, 
in order to prevent this, it is necessary to apply 
improved approaches to the problem of the influence 
of stress factors, which would cover a complex of 
preventive, therapeutic and rehabilitation measures, 
taking into account the impact of chronic stress on the 
development of metabolic disorders.

Stress, both psycho-emotional and physiological, causes 
a wave-like activation of free radical oxidation in the blood 
and tissues, in the brain tissues in particular. A short-term 
oxidative rise is observed already in the first minutes of 
stress, then it decreases and disappears, due to the reactive 
activation of antioxidant systems, and a secondary rise 
occurs at the 2-4th week of severe chronic stress and is 
characterized by exhaustion phenomena. In the limbic-
reticular structures of the brain, local blood flow slows 
down and structural damage occurs in the hippocampus, 
hypothalamus and cerebral cortex. Under the influence of 
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