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Abstract 

The issue of comorbidity of coronavirus infection and chronic mental disorders 
remains an important medical problem, determining the relevance of the study. A 
continuous, non-randomized method was used to conduct a comparative analysis 
of combination therapy in 124 patients with paranoid schizophrenia with non-
suicidal autoaggressive behavior (abbreviated NAAB) who have had coronavirus 
infection. A clinical method and experimental psychometric research methods 
were used, including brief psychiatric assessment scales; social functioning scales 
and a visual analog pain scale. The clinical picture features during the period of 
remote consequences of the transferred coronavirus infection in the examined 
persons were established. It was established that antipsychotics in combination 
with non-steroidal anti-infl ammatory drugs have a positive clinical effect in the 
examined persons.

Moreover, additional administration of drugs with osmotic dehydrating activity 
statistically signifi cantly increases the clinical effect of the treatment in relation to 
the leading psychopathological features, including NSAB in this group of patients.

Introduction
The consequences of coronavirus infection remain a 

pressing clinical problem due to its ability to change the 
course of many chronic mental disorders, including paranoid 
schizophrenia [1-3]. The dominant theory of the pathogenesis 
of post-COVID changes is the ability of infection to cause 
inϐlammatory and autoimmune changes that are difϐicult 
to reverse and tend to last for a long time, accompanied by 
hypoxia and apoptosis of nerve cells [4-7]. Such changes lead 
to the formation of residual organic changes in the brain in 

the form of stable general cerebral and focal neurological 
disorders. In addition, such patients experience an increase 
in cognitive and behavioral disorders, including non-suicidal 
autoaggressive behavior, or “NSAB” for short [8-11]. One 
of the methods of correction of comorbid post-infectious 
changes is symptomatic use of drugs of the group of non-
steroidal anti-inϐlammatory drugs (abbreviated NSAIDs). 
However, such drugs have low clinical effectiveness, are 
prescribed in short courses due to the ability to cause a 
wide range of side effects. Another way to solve this clinical 
problem may be the administration of osmotic dehydrating 
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drugs. Medicines of this class have proven themselves to be 
positive during many years of use in the treatment of post-
infectious complications of various etiologies [12-14]. To 
conϐirm or refute the hypothesis about the clinical feasibility 
of using osmotic dehydrating drugs in the complex therapy of 
patients with paranoid schizophrenia with  NSAB who have 
had coronavirus infection, this study was conducted. The aim 
of the study: to clarify the role of osmotic dehydrating drugs in 
the complex therapy of patients with paranoid schizophrenia 
with NSAB who have had coronavirus infection.

Material and methods of the study
A non-randomized method was used to conduct a 

comparative analysis of combination therapy in 124 patients 
with paranoid schizophrenia with NSAB who had coronavirus 
infection. All subjects were men aged 20 to 60 years. The 
average age of the subjects was 34.1 ± 1.1 years. The average 
duration of the procedural disease was 18.2 ± 1.5 years. 
Type of schizophrenic process: continuous – progressive. 
Inclusion criteria were: 1) compliance of the diagnosis of 
paranoid schizophrenia with the criteria of ICD-10 revision 
(F20.0); 2) state of clinical remission; 3) clinical signs of NSAВ 
in the examined individuals; 4) immunologically conϐirmed 
coronavirus infection suffered no earlier than 12 months 
prior to inclusion in the study; 5) the course of coronavirus 
infection corresponded to moderate or severe severity; The 
severity of the coronavirus infection was determined by 
clinical guidelines for the diagnosis of coronavirus infection 
in force in the Russian Federation. Moderate severity of 
COVID infection corresponded to at least two of the following 
four main criteria: 1. Body temperature ≥ 38.0 °C 2. Blood 
oxygenation < 95% 3. Heart rate > 22/min 4. Serum C-reactive 
protein > 10 mg/L CT scan data: changes in lung tissue, from 
25 to 50%. Severe COVID infection severity met at least two 
of the following four main criteria: body temperature ≥39 
ºС 2. Respiratory rate ≥30 per minute 3. Blood oxygenation 
≤ 93%4. Additional criteria: confusion, agitation; unstable 
hemodynamics (systolic blood pressure < 90 mm Hg, or 
diastolic blood pressure < 60 mm Hg; diuresis < 20 ml per hour); 
computed tomography data: changes in lung tissue - from 50 
to 75% and higher. Arterial blood lactate > 2 mmol / l [15]. The 
exclusion criteria were: 1) psychotic level of disorders at the 
time of inclusion in the study; 2) mild course of coronavirus 
infection; 3) use of any drug before inclusion in the study. The 
choice of drugs was determined by their most frequent use in 
practice work in this group of patients. Quetiapine was used 
as an antipsychotic. Non-speciϐic symptomatic therapy was 
limited to the administration of diclofenac; Acetazolamide 
and mannitol were used as osmotic dehydrating agents. 
Quetiapine, diclofenac, and acetazolamide were administered 
orally. Mannitol was administered intravenously. The mental 
state of the examination was assessed clinically at the time 
of inclusion in the study (day 1), then on days 21 and 42 of 
the study. Clinical assessment of the condition of the subjects, 

including a comparative analysis of the frequency of NSAB, was 
performed 42 days before and after inclusion in the study. To 
objectify the obtained data, the Brief Psychiatric Assessment 
Scale, the Social Functioning Scale, and the visual analogue 
scale (abbreviated: VAS scale) were used. Because the study 
included small sample sizes, Fisher’s exact test was used to 
assess statistical error. Fisher criterion. All subjects were 
randomly divided into 3 comparison groups. Dehydrating 
drugs were prescribed from the ϐirst day of the study, in a 
course of 7 days with a repeat course of the same duration and 
doses on the 21st day from the date of the study. The studied 
drugs were used in the doses presented in Table 1. 

The clinical characteristics of the subjects were as 
follows. In the pre-COVID period, the clinical picture of the 
patients examined was determined by an increase in negative 
procedural changes, with periodic exacerbation of psychotic 
symptoms. The latter contained elements of protopathic 
anxiety, psychomotor agitation, and insomnia. Then 
hallucinatory-delusional disorders in the form of persecution, 
a feeling of “possession” of thoughts, their “manufacturing and 
openness to others” intensiϐied. Hallucinatory experiences 
were predominantly auditory and had an imperative nature. 
These clinical phenomena corresponded to the criteria of 
Kandinsky-Clerambault syndrome. During the interictal 
period, neurocognitive processual changes in the form of 
atactic thinking, mentism, and sperrung increased. The 
ability for any purposeful activity was lost, dysfunction of the 
emotional sphere increased, interpreted as a phenomenon 
of apathetic-abulic syndrome. NAAB was distinguished by a 
speciϐic situational focus, the presence of a preparatory period 
with subsequent application of superϐicial self-cuts in the area 
of the forearms, hands. Less often swallowing of small foreign 
bodies wrapped in a piece of bread was observed. After an 
act of non-suicidal aggression, a decrease in the severity of 
psychomotor agitation, the level of conϐlict, and manifestations 
of verbal and physical aggression was observed. Criticism 
of one’s actions was absent. In the post-infectous period, 
the clinical pathomorphosis consisted of the formation of 
previously uncharacteristic psychopathological changes. 
A decrease in the frequency of typical psychotic attacks 
was noted, which were replaced by clinical manifestations 
conditionally formed into four syndrome complexes: chronic 
pain syndrome in the form of cephalgia; Depersonalization-
derealization syndrome, as well as catatonic and dysphoric 
syndromes. Such changes were combined in 98% of patients. 
Chronic pain syndrome was represented by persistent 
headaches, described as pressing, aching, localized in the 
frontal-temporal region. There was a feeling of pressure on 
the eyes, nausea, and, less frequently, single vomiting that did 
not bring relief. The pain became more frequent with changes 
in weather conditions, at elevated ambient temperatures, 
its average intensity was 7.7 points on the VAS scale, the 
pain was not relieved by taking NSAIDs. The accompanying 
background was dizziness, deterioration of concentration 
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and short-term memory, sleep talking, bruxism. The above 
clinical signs were noted in 119 patients. These symptoms 
are traditionally in the Russian Neurological School are 
regarded as manifestations of intracranial hypertension, 
subject to conservative treatment with osmotic diuretics 
[16]. The derealization-depersonalization syndrome included 
phenomena of previously seen, heard, experienced, and 
told (“deja vu, deja entendu, deja vecu, deja eprouve, deja 
raconte”). These clinical signs were present in 32 patients. Of 
these, in 17 patients, similar psychopathological experiences 
transformed into stable symptom complexes with an increase 
in protopathic anxiety, psychomotor agitation, manifestations 
of Kappagra and Fregoli syndromes (psychotic level of 
disorders). The catatonic syndrome was represented by 
catatonic stupor (substupor). There was an unmotivated 
refusal to speak, less often – echolalia (unmotivated repetition 
of other people’s phrases), as well as the “air cushion 
symptom” and the phenomenon of “wax ϐlexibility”. Catatonic 
excitement was not observed. Similar clinical manifestations 
were diagnosed in 21 patients. The clinical manifestations of 
dysphoric syndrome were episodes of psychomotor agitation 
against the background of depressed mood, with elements of 
irritability, anger and anxiety (121 patients). Psychomotor 
agitation itself was characterized by impulsiveness, 
irritability, often without a clear direction, then turning into 
asthenic weakness and sleep. Non-suicidal self-harm, realized 
in the structure of dysphoric syndrome, was distinguished by 
impulsiveness, mainly a single execution with the outcome in 
motor inhibition, partial forgetting of the period of excitation, 
formal criticism of what was done.

Research results
It was established that all the used treatment regimens 

had a positive effect on the leading clinical manifestations, 
differing in the degree of intensity and time of implementation 
of the clinical response. Clinical changes in chronic pain 
syndrome were manifested in a decrease in the frequency 
and intensity of headache attacks, dizziness, and increased 
weather resistance. The intensity of headache was determined 
within 3.5 points on the VAS scale. Patients also noted an 
improvement in short-term memory and concentration. 
Depersonalization-derealization syndrome was losing a 
tendency to transition into a psychotic episode. At the clinical 
level, the manifestations of the syndrome were represented by 
a short-term and spontaneously passing feeling of unreality of 
what was happening, a slowdown in the perception of time 
and movement (“as if time were ϐlowing slowly, a feeling 
that you were watching yourself from the outside, like in a 
slow-motion movie”). At the same time, there was a critical 
assessment of the experiences that were taking place. The 
catatonic syndrome lost its motor inhibition, phrased speech 
appeared, and answers were given in terms of the question 
asked; Echolalia, the “air cushion symptom,” and the “waxy 

ϐlexibility” phenomenon were reduced. Dysphoric syndrome 
retained elements of a melancholy-depressed-irritable mood. 
At the same time, the frequency and intensity of psychomotor 
agitation, impulsivity, and severity of post-attack asthenia 
decreased. In the implementation of the NSAB, impulsivity 
decreased, and conversely, thoughtfulness and planning for 
the implementation of non-suicidal self-harm returned. It 
was established that on the 21st day of the study, a decrease 
in the overall score at the level of trends on the scale of a brief 
psychiatric assessment was noted in all comparison groups. 
On the 42nd day of the study, the decrease in the total score on 
this scale in the ϐirst comparison group remained at the level 
of trends, becoming statistically signiϐicant in those examined 
in the second and third groups (Table 2). 

It was established that on the 21st day of the study, a 
decrease in the overall score at the level of trends on the social 
functioning scale was noted in the ϐirst and second comparison 
groups, becoming statistically signiϐicant in those examined in 
the third group. On the 42nd day of the study, a decrease in the 
total score on this scale was noted at the level of trends in the 
ϐirst and second comparison groups, becoming statistically 
signiϐicant in those examined in the third group (Table 3).

Finally, positive dynamics were noted in the form of 
a decrease in the frequency of attacks of non-suicidal 
autoaggression (Figure 1).

Table 1: Distribution of average daily doses of drugs among subjects.
International nonproprietary names of the drugs 
used/ number of patients in comparison groups

Average daily doses of drugs
(milligram, abbreviated mg)

 Comparison group 1: 
quetiapine + diclofenac (42 patients) 655,6 ± 4,2 mg +150 mg

Comparison group 2:
quetiapine + diclofenac + acetazolamide 

(40 patients)
651,7 ± 2,5 mg +150 мг+ 750 mg

Comparison group 3:
quetiapine + diclofenac + acetazolamide + mannitol 

(42 patients)

681,7 ± 2,1 mg +150 mg ”+ 7
50 mg + 400 mg

Table 2: Dynamics of psychopathological changes according to the Mini-Psychiatric 
Assessment Scale (in points).

Comparison groups
Stages of therapy

1 day 21 day 42 day

1st group 78,2 67,0
F 1.17, p > 0,05

57,2
F 1.37, p > 0,05

2nd group 78,3 61,8
F 1.27, p > 0,05

47,5
F 1.65, p < 0,05

3rd group 78.4 55,2
F 1.42, p > 0,05

43,7
F 1.79, p < 0,01

Table 3: Dynamics of psychopathological changes on the social functioning scale (in 
points).

Comparison groups
Stages of therapy

1 day 21 day 42 day

1st group 38,4 44,1
F 1.15, p > 0,05

50,2
F 1.31, p > 0,05

2nd group 37,9 46,6
F 1.23, p > 0,05

56.,6
F 1.49, p > 0,05

3rd group 34,6 53.7
F 1.55, p < 0,05

61,5
F 1.78, p < 0,01
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Discussion
The interpretation of clinical results was carried out taking 

into account the pharmacodynamic properties of the drugs 
used. The data obtained conϐirmed the relevance of the theory 
of the representative of the Russian School of Psychiatry, 
Professor A.V. Snezhnevsky, on general pathological rules of 
sidromokinesis in the form of enlargement of monoqualitative 
syndromes, and overlapping of process changes with 
exogenous-organic syndromes. At the same time, dysphoria, 
impulsivity, episodes of affectively narrowed consciousness 
still remain signs of residual-organic psychopathological 
changes. At the same time, the study demonstrates an 
increase in the proportion of catatonia as a transnosological 
phenomenon, including exogenous genesis [17,18]. Within 
the framework of the stated approach, the effectiveness of 
quetiapine in the treatment of urgent psychopathological 
conditions has been conϐirmed. The latter traditionally 
include psychomotor agitation, clinical manifestations of 
dysphoria, catatonia, and autoaggressive manifestations. 
The basis for the implementation of such a clinical effect of 
quetiapine is traditionally considered to be a decrease in 
the level of dopamine in the mesolimbic-mesocortical tract 
[19,20]. A positive clinical response to the use of NSAIDs in 
the form of diclofenac conϐirms the important role of post-
COVID immune-inϐlammatory changes. The latter are realized 
through the activation of prostaglandin synthesis in the 
central and peripheral nervous system, which is a therapeutic 
target for NSAIDs. In this case, statistically signiϐicant increase 
in the clinical effectiveness of the therapy occurs only after 
the addition of osmotic diuretics to the basic therapy with 
neuroleptics and NSAIDs. Considering the ability of osmotic 
diuretics to realize the maximum clinical response in with 
regard to cerebrospinal ϐluid dynamics disorders and 
intracranial hypertension, the latter should be considered as 
the dominant link in the pathogenesis of psychopathological 
disorders in the post-COVID period in this group of patients 
[21-23].

Conclusion
Thus, the use of osmotic diuretics increases the effectiveness 

of therapy in the late period of coronavirus infection in 
patients with paranoid schizophrenia with NSAB. The issues 
of the relationship between endogenous and exogenous 
changes in the later stages of the post-COVID period remained 
beyond the scope of this study. It is also necessary to clarify 
the relationship between immune disorders, both congenital 
and acquired, within the framework of the scientiϐic concept of 
the immune-inϐlammatory etiology of the development of the 
schizophrenic process of acquired immunity from the position 
of [24]. Also, the issues of comorbidity of the endogenous 
process and residual organic changes in the central nervous 
system, reϐlecting post-COVID and age-related changes, 
remain open. Finally, the prospects for more active use of 
nootropic and vasostabilizing drugs in this group of patients 
should be assessed. This, in turn, requires continued research 
work in such patients, using a larger statistical sample.
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