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EFFICIENT USE OF NON-STEROIDAL ANTI-INFLAMMATORY DRUGS
FOR TREATMENT OF JOINT PAIN
IN THE PRACTICE OF PHYSICIANS AND PHARMACISTS

Meretskyi V.M.%, Meretska 1.V.%, Redko S.V.?

!Lubhansk State Medical University, Rivne, Ukraine
2Rivne Medical Academy, Rivne, Ukraine

https://doi.org/10.35339/ic.11.4.mmr

ABSTRACT

Background. Due to the prevalence of dystrophic degenerative diseases, the annual increase
in the number of visits from young and middle-aged patients leading an active lifestyle, and the
growing frequency of traumatic injuries of various origins, the problem of joint pain is particularly
relevant.

Aim. To investigate the main factors influencing the effective and safe use of Non-Steroidal
Anti-Inflammatory Drugs (NSAIDs) in the treatment of joint pain syndrome.

Materials & Methods. Using the developed questionnaire, patients with articular pain syn-
drome were interviewed about the safety and rational use of NSAIDs.

Results & Conclusions. It was found that most often, people of working age with moderate
intensity of pain syndrome sought medical care for joint pain. In one third of respondents, pain
was accompanied by impaired motor activity in the joint. The largest proportion of respondents
used oral systemic NSAIDs to reduce pain (46.7%), mainly non-selective cyclooxygenase inhi-
bitors. A small proportion of patients (13.3%) who used NSAIDs topically preferred diclofenac,
ibuprofen, and ketoprofen in the form of ointments and gels. 16.7% of respondents increased the
dose of the drug on their own to achieve the desired therapeutic effect. 26.7% of patients simul-
taneously used several drugs from the NSAID group. However, the majority of the surveyed pa-
tients (63.3%) were not informed about the possibility of side effects associated with these drugs.
A wide range of modern NSAIDs, a variety of dosage forms, high frequency and duration of use,
and the potential risk of side effects require individual prescribing of drugs in this group. Pre-
scribing timely and adequate treatment with a fast, effective and safe pain reliever remains an

urgent issue in the daily practice of physicians and pharmacists.
Keywords: dosage form, side effects, gastropathy, selectivity.

Introduction

Avrthralgia (joint pain) is a symptom that occurs
in the joint area and can be the result of patholo-
gical processes in the joint itself, as well as in the
structures surrounding it. Current data on the pre-
valence of chronic diseases indicate that the pa-
thology of the musculoskeletal system has become
one of the main causes of disability, especially
among people aged 40-65 and over 65 [1]. Due to
the prevalence of dystrophic degenerative dis-
eases, the annual increase in the number of visits
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among people aged 40-65 and over 65 [1]. Due to
the prevalence of dystrophic degenerative disea-
ses, the annual increase in the number of visits
from young and middle-aged patients leading an
active life, and the growing frequency of traumatic
injuries of various origins, the problem of joint
pain is particularly relevant. According to statis-
tics, NonSteroidal Anti-Inflammatory Drugs
(NSAIDs) are the most commonly used medicines
by healthcare professionals and the general public
to treat joint pain and are the world's leading drugs
in terms of consumption [2]. The use of NSAIDs
leads to a decrease in pain, signs of local inflam-
mation and fever. The responsible specialist
should have a good command of the principles of
rational prescription of NSAIDs for patients with
joint pain syndrome to ensure effective pharma-
cotherapy and reasonable use of NSAIDs, select
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the most optimal drug with the best tolerability for
a particular patient based on knowledge of clinical
pharmacology.

The aim of a study was the identification and
analysis of the main factors influencing the effec-
tive and safe use of NSAIDs in the treatment of
joint pain syndrome.

Material & Methods

To achieve the aim of the study, 60 patients
with articular pain syndrome were surveyed re-
garding the safety and rational use of NSAIDs, in-
cluding sociodemographic, general clinical data
and pharmacotherapeutic analysis. The pain syn-
drome was assessed using a Visual Analog Scale
(VAS). In all patients, data on the pharmacother-
apy received (type of NSAIDs, method of drug se-
lection and features of use, duration of administra-
tion, clinical efficacy and side effects, use of addi-
tional drugs) were systematized. The study results
were processed using a statistical Microsoft Excel
software package. Continuous variables were ex-
pressed as mean + standard deviations, as well as
the percentage frequency of the phenomenon were
calculated.

Results & Discussion

The average age of the surveyed patients with
arthralgia was (49.47+2.60) years. According to
the level of education, the surveyed patients were
distributed as follows: 26.7 % with higher educa-
tion, 10.0% with specialized secondary education,
and 63.3% with secondary education. Overweight
was diagnosed in 30.0% of respondents. The num-
ber of patients (57.0%) who reported doing
enough daily physical activity was slightly higher
than the number of those who were sedentary. The
vast majority of respondents (70.0%) reported
pain associated with changes in the knee joints,
which, along with the hip joints, are among the
supporting joints and carry a significant load. Re-
striction of motor activity in the joints was noted
by 37.0% of the respondents. When analyzing the
patients' condition according to the VAS scale, the
severity of pain syndrome averaged (5.18+0.32)
points, which corresponded to moderate pain.

It is known that the basis for a responsible ap-
proach to self-medication is the availability of
complete information about the drug. When choo-
sing a drug from the NSAIDs group, patients were
equally guided by doctor's recommendations and
advice from relatives and friends (43.3% each).
For 13.3% of respondents, a pharmacist was the
source of information about the medicines.

The largest proportion of respondents (46.7%)
used tablet forms of medications to reduce joint

pain (most respondents used non-selective Cyc-
loOXygenase (COX) inhibitors "traditional NSAIDs:
diclofenac, ibuprofen, paracetamol, naproxen,
metamizole). 13.3 % of respondents preferred to-
pical medications. The combined use of oral
NSAIDs and topical agents was observed in
20.0% of cases, and the addition of a parenteral
agent to this combination was observed in 13.3%
of patients, respectively. Injectable forms of drugs
in combination with topical medications were
used to relieve arthralgia in 6.7% of patients. The
analysis of the data showed that the vast majority
of respondents (76.7%) reported significant effi-
cacy from taking the prescribed NSAIDs. How-
ever, 23.3% of patients noted that the prescribed
medication helped only partially. It should be
noted that a small proportion of patients (16.7%)
increased the dose of the drug on their own to
achieve the desired therapeutic effect. The majority
of respondents (73.3%) adhered to the prescribed
treatment regimen. However, 26.7% of patients
simultaneously used several drugs from the
NSAID group, which is one of the risk factors for
side effects from this group of drugs [3-5]. Com-
bination drugs were preferred by 30.0% of re-
spondents.

The most frequent and dangerous Adverse
Events (AEs) with systemic use of NSAIDs in-
clude gastrointestinal complications, including
symptoms of dyspepsia, erosion, and ulcers. Top-
ical agents can cause redness at the site of appli-
cation, itching, rashes, burning, and dry skin.
However, most of the surveyed patients (63.3%)
were not informed about the possibility of these
side effects. According to the literature, patients
with joint syndrome often have a significant num-
ber of comorbidities [6]. Concomitant hyperten-
sion, arrhythmia, peptic ulcer disease, and gastritis
were detected in 63.3% of respondents. At a cer-
tain stage of the pain syndrome course, exacerba-
tion of comorbidities can combine and complicate
the management of patients with pain syndrome.
Conversely, the presence of chronic pain syn-
drome may be an additional risk factor for prema-
ture death among older patients with comorbidi-
ties. It should be noted that patients with concomi-
tant gastrointestinal disorders used NSAIDs while
taking proton pump inhibitors on the recommen-
dation of a physician or pharmacist. It is known
that risk factors for NSAID gastropathy include
concomitant use of glucocorticoids or anticoagu-
lants/antiplatelet agents. Among the surveyed pa-
tients, 12 patients received clopidogrel and 7 pa-
tients received a glucocorticosteroid in combina-
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tion with systemic and topical NSAIDs. The
choice of NSAIDs for therapy must necessarily be
made taking into account these factors, since con-
comitant use of glucocorticosteroids doubles the
risk of gastrointestinal complications, and antico-
agulants and antiplatelet agents increase the risk
of bleeding [3; 7].

After analyzing the data obtained, it was found
that most often people of working age seek medi-
cal care for joint pain, which emphasizes not only
the medical but also the social importance of the
problem of treatment, with moderate pain syn-
drome. The identified factors (one-third of pa-
tients are overweight, most patients do not follow
a diet, and almost half of the surveyed individuals
do not have sufficient daily physical activity) are
associated with the onset of pain syndrome. The
largest proportion of respondents used oral sys-
temic NSAIDs to reduce pain, mostly non-selec-
tive COX inhibitors. According to international
clinical guidelines, topical NSAIDs are currently
recommended by the American Association of Or-
thopaedic Surgery (AAOS), National Institute for
Clinical Excellence (NICE), International Society
for Osteoarthritis Research (OARSI) as first-line
therapy, in particular in the treatment of joint pain
in osteoarthritis [8; 9]. In the updated ACR guide-
lines, the use of topical NSAIDs is indicated in-
stead of oral medications, especially in patients
over 75 years of age. According to the Cochrane
analysis [1; 10; 11], diclofenac, ibuprofen and ke-
toprofen were found to be the most effective for
the treatment of acute musculoskeletal pain
among the 16 analyzed NSAIDs when applied
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I. Horbachevsky Ternopil National Medical University, Ternopil, Ukraine

https://doi.org/10.35339/ic.11.4.koz

ABSTRACT

Background. Non-Alcoholic Fatty Liver Disease (NAFLD), a common chronic liver disease,
is often associated with Insulin Resistance (IR), which accelerates fibrosis progression. As
NAFLD prevalence rises, understanding IR's role in liver damage is crucial. Non-invasive me-
thods like elastography and FibroTest help assess fibrosis severity but remain underexplored
in NAFLD patients with IR.

Aim. To compare liver elastography and FibroTest results in patients with isolated non-alco-
holic fatty liver disease and NAFLD with insulin resistance, assessing fibrosis differences and the
effect of comorbidity on disease progression.

Materials and Methods. NAFLD patients were divided into two groups: isolated NAFLD,
and NAFLD with IR. Liver stiffness was measured via elastography, fibrosis levels via FibroTest,
and laboratory markers (including Alanine aminoTransferase (ALT), Aspartate aminoTransferase
(AST), protein metabolism) were analyzed to evaluate liver function

Results. Patients with NAFLD and IR had significantly higher elastography values (10.5 kPa
vs. 6.2 kPa in isolated NAFLD). ALT and AST levels were elevated in the IR group (ALT 65
U/L, AST 59 U/L), while protein metabolism indicators were lower, reflecting greater liver dys-
function. Strong correlations were found between elastography and ALT (r=0.844) and AST
(r=0.822). FibroTest scores were higher in the IR group (0.78 vs. 0.58 in isolated NAFLD), indi-
cating more advanced fibrosis.

Conclusions. IR accelerates fibrosis in NAFLD, with elastography and FibroTest effectively
differentiating fibrosis severity. These findings support their use in clinical practice for improved
assessment and management, particularly in NAFLD patients with IR. Further research is needed

to refine treatment strategies.

Keywords: steatosis, metabolic syndrome, sheer-wave elastography, MAFLD.

Introduction

Non-Alcoholic Fatty Liver Disease (NAFLD),
also known as metabolic-associated steatotic liver
disease [1] or simply steatotic liver disease, is ra-
pidly emerging as one of the most prevalent
chronic liver conditions worldwide. Affecting mil-
lions of individuals, it represents a significant pub-
lic health concern [2]. The global rise in NAFLD
prevalence has been driven in part by increasing
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rates of obesity and metabolic syndrome, situating
NAFLD as a leading contributor to liver-related
morbidity and mortality. According to recent epi-
demiological studies, the global prevalence of
NAFLD ranges from 25% to 45% in the general
population, with even higher rates observed in in-
dividuals with obesity or type 2 diabetes [3; 4].
This alarming trend underscores the urgent need
for effective prevention and management strate-
gies.

Concurrently, Insulin Resistance (IR) has rea-
ched pandemic proportions, increasingly recog-
nized as a central feature of metabolic dysfunction
and a key risk factor for cardiovascular and endo-
crine diseases [5]. It is estimated that up to 75% of
individuals with NAFLD exhibit varying degrees
of IR [6]. The relationship between IR and
NAFLD is complex, as IR not only contributes to
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the development of hepatic steatosis but also in-
fluences the progression of liver injury, inflamma-
tion, and fibrosis. While IR has been implicated in
the progression of NAFLD, its precise impact on
liver disease severity and fibrosis progression re-
mains insufficiently studied, particularly regar-
ding its comorbid presentation with NAFLD. Re-
search indicates that IR is associated with a higher
likelihood of advanced fibrosis in NAFLD pa-
tients. However, the mechanisms through which
IR exacerbates liver damage, including alterations
in lipid metabolism and inflammatory responses,
require further investigation.

Elastography has become the gold standard in
non-invasively assessing liver health and quanti-
fying fibrosis levels, offering clinicians critical in-
sights into disease stage and prognosis. Studies
have demonstrated that elastography correlates
well with histological findings of liver fibrosis,
making it a reliable tool for monitoring disease
progression and treatment response [7]. Additio-
nally, the FibroTest, a non-invasive biomarker-
based tool, provides an alternative method for
evaluating liver fibrosis and its stages, utilizing
a combination of clinical and laboratory data to
enhance diagnostic accuracy [8]. The FibroTest is
particularly advantageous in clinical settings whe-
re liver biopsy is not feasible, allowing for regular
monitoring of liver health.

Despite the widespread utility of both elasto-
graphy and FibroTest, there remains a knowledge
gap regarding the combined impact of IR and
NAFLD on liver fibrosis and overall hepatic sta-
tus. Current literature suggests that patients with
NAFLD and IR exhibit significantly higher levels
of liver stiffness, indicative of increased fibrosis.
Exploring the effects of IR on NAFLD progres-
sion, including fibrosis severity and disease ad-
vancement, is essential to improve patient man-
agement and outcomes for those presenting with
both conditions. Furthermore, understanding this
relationship could inform targeted therapeutic ap-
proaches aimed at mitigating the detrimental ef-
fects of IR on liver health.

Aim. To conduct a comparative analysis of
liver elastography indicators and fibrotest in pa-
tients with isolated NAFLD and in patients with
NAFLD complicated by insulin resistance, in or-
der to identify differences in fibrosis levels and
evaluate the impact of comorbidity on disease pro-
gression.

Materials and Methods

To achieve the stated aim, 137 patients were
examined, consisting of 86 men and 51 women

aged between 18 and 70 years. All patients under-
went assessments to exclude comorbid conditions
and complications that could affect the validity of
the study results. Exclusion criteria included the
presence of viral hepatitis (associated with Hepa-
titis B, C and D virus infections), liver cirrhosis,
alcohol abuse (defined as consumption above the
physician-recommended limits of >30 g of etha-
nol/day for men and >20 g of ethanol/day for
women, or other alcoholic beverages converted to
ethanol equivalents), toxic and drug-induced liver
diseases, autoimmune liver diseases, the use of
medications that could lead to cytolytic, mesen-
chymal-inflammatory, or cholestatic syndromes,
and chronic diseases in a state of decompensation
or exacerbation, including type 1 or type 2 diabe-
tes mellitus.

Inclusion criteria were met by patients with
confirmed diagnoses of NAFLD and insulin re-
sistance (evidenced by elevated insulin levels and
the calculation of the HOMA-IR index (Homeo-
static Model Assessment of Insulin Resistance),
a widely used method for assessing insulin re-
sistance based on fasting glucose and insulin lev-
els. It is calculated using the formula:

HOMA-IR index =
= insulin (pU/mL) xglucose (mmol/L) /22.5 (1)

A HOMA-IR index value below 2.0-2.5 is ge-
nerally considered normal, while elevated HOMA-
IR index indicates insulin resistance, which is com-
monly associated with metabolic syndrome,
NAFLD, and type 2 diabetes. This method is use-
ful for screening and evaluating metabolic distur-
bances but should be interpreted alongside other
clinical and laboratory findings.

Following the initial assessment, all patients
were divided into two groups: Group 1 consisted
of patients with comorbid NAFLD and IR (n=76),
while Group 2 included patients with isolated
NAFLD (n=61). Both groups were comparable in
terms of patient numbers, age distribution, and
gender.

All patients underwent instrumental and labor-
atory investigations, which included a complete
blood count, biochemical blood analysis (to deter-
mine essential markers and macroelements neces-
sary for calculating the FibroTest), electrocardio-
gram, ultrasound, and elastography. Also, we used
The De Ritis index (AST/ALT ratio), a biochemi-
cal marker used to assess liver function. A ratio
<1.0 suggests acute liver damage (e.g., viral hepa-
titis), while a ratio >1.0 indicates chronic liver di-
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sease (e.g., cirrhosis, alcoholic liver disease). A ra-
tio >2.0 is highly suggestive of alcoholic liver di-
sease. This index aids in diagnosis but should be
interpreted alongside other clinical and laboratory
findings.

The statistical analysis was performed using
SPSS 20 (IBM, USA). The statistical methods
commonly used in similar studies include Stu-
dent’s t-test for comparing means between two
groups, the Mann-Whitney U test for analyzing
non-normally distributed data, and the Chi-square
test () for categorical variables. Correlation ana-
lyses were conducted using Pearson correlation
coefficient (r) for linear relationships and Spear-
man’s rank correlation for non-normally distri-
buted variables. Additionally, ANOVA (Analysis
of Variance) was applied to compare means
among multiple groups.

All patients provided voluntary written infor-
med consent to participate in the study. Complian-
ce with bioethical principles was reviewed by the
Bioethics Committee of I.Ya. Horbachevsky Ter-
nopil National Medical University, Ministry of
Health of Ukraine (Protocol No.79 on November
07, 2024).

Results and Discussion

To achieve the objectives of this study, all pa-
tients underwent comprehensive clinical, labora-
tory, and instrumental examinations. The first sta-

ge involved taking detailed medical histories, in-
cluding the collection of patients' complaints. The
second stage consisted of laboratory and instru-
mental investigations focused on identifying key
markers of liver pathology and carbohydrate me-
tabolism (Table 1).

Laboratory tests highlighted significant differ-
rences in enzyme metabolism between patients
with and without insulin resistance. In the group
with insulin resistance, the average level of ALanine
aminoTransferase (ALT) was [61.16+£6.98] U/L,
significantly higher than the [47.34+9.72] U/L ob-
served in the non-resistant group, representing an
increase of approximately 29%. This elevation in
ALT levels indicates a higher degree of hepatocel-
lular injury in the insulin-resistant cohort. Simi-
larly, AST levels were elevated at [56.18+4.76] U/L
compared to [45.12+8.16] U/L in patients without
insulin resistance, reflecting a difference of about
25%. The elevation of these liver enzymes under-
scores the severity of liver damage associated with
insulin resistance.

Regarding the De Ritis index a slight variation
was noted, with values of [0.93+0.04] in 1% group
and [0.96+0.06] in 2" group, indicating a minor
decrease of around 3%. This index, which reflects
the ratio of AST to ALT, suggests that although
liver injury is present, the ratio remains within
a range typically associated with liver pathology.

Table 1. Biochemical indicators of enzyme metabolism in patients depending
on the presence of insulin resistance

Groups
Biochemical indicators 15t (NAFLD + insuline resistance) 2" (NAFLD)
ALT, U/L 61.16+6.98 47.34+9.72
AST, U/L 56.18+4.76 45.12+8.16
De Ritis Index 0.93+0.04 0.96+0.06
Total bilirubin, pumol/L 14.15+1.94 18.08+2.15
Total protein, g/L 68.7+2.84 73.32+3.38
Albumine, g/L 39.374+1.97 43.24+2.22
GGT, U/L 46.71+£12.59 31.19+12.79
ALP, U/L 113.30+20.65 97.92+25.29
Glucose, mmol/L 6.14+0.44 4.83+0.45
Insulin, mU/mL 20.24+3.69 8.56+1.66
HOMA-IR 8.23+1.18 1.85+0.43

Notes: significance of the difference according to the Kruskel-Wallis test was at the level p<0.01;

NAFLD - non-alcoholic fatty liver disease;
ALT — alanine aminotransferase;

AST — aspartate aminotransferase;

GGT — gamma-glutamyl transferase;

ALP — alkaline phosphatase;

HOMA-IR — homeostatic model assessment of insulin resistance.
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Total bilirubin levels were lower in 1% (insulin-
resistant) group, averaging [14.15£1.94] umol/L
compared to [18.08+2.15] pumol/L in the non-re-
sistant group, signifying a difference of about
22%. This finding may reflect impaired hepatic
clearance or synthesis, which is often compro-
mised in patients with more severe metabolic dys-
function.

Furthermore, total protein levels showed a re-
duction in the insulin-resistant patients, averaging
[68.70+£2.84] g/L, while those without insulin re-
sistance had an average of [73.32+3.38] g/L. Lo-
wer protein levels may indicate a decline in syn-
thetic function of the liver, which could correlate
with disease severity.

Albumin levels were also lower in the 1% (in-
sulin-resistant) group, averaging [39.37+1.97] g/L
versus [43.2442.22] g/L in the 2" (non-resistant)
group. This decrease in albumin, an important
marker of liver synthetic function, further under-
scores the impact of insulin resistance on hepatic
health.

Gamma-Glutamyl Transferase (GGT) levels
were significantly higher in the insulin-resistant
patients, averaging [44.71£12.59] U/L compared
to [31.19+12.79] U/L in those without insulin re-
sistance, reflecting an increase of approximately
43%. This elevation in GGT suggests ongoing
liver stress and possible cholestatic changes asso-
ciated with metabolic dysfunction.

AlLKkaline Phosphatase (ALP) levels also de-
monstrated an increase in the 1% (insulin-resistant)
group, averaging [113.3£20.65] U/L, compared to
[97.92+25.29] U/L in the 2" (non-resistant)
group, indicating a difference of about 15%. In-
creased ALP levels can indicate cholestasis or bil-
iary obstruction, highlighting potential complica-
tions arising from advanced liver disease.

Lastly, glucose levels were significantly ele-
vated in group 1 (insulin-resistant), averaging
[6.14+£0.44] mmol/L compared to [4.83+0.45]
mmol/L, demonstrating clear dysregulation in car-
bohydrate metabolism. Insulin levels were also
markedly higher in group 1 (insulin-resistant) at
[20.24+3.69] mU/mL versus [8.56£1.66] mU/mL
in group 2 (non-resistant). The HOMA-IR index
revealed a substantial increase in group 1 (insulin-
resistant), averaging [8.23%+1.18] compared to
[1.85+0.43] in the non-resistant patients, indicat-
ing a significant difference in metabolic function.
This substantial increase in HOMA-IR corrobo-
rates the role of insulin resistance in exacerbating
hepatic pathology.

Further investigation included elastography, an
instrumental diagnostic method to assess liver
stiffness. Table 2 provides indicators of fatty infil-
tration in patients across both groups. The elasto-
graphic density of the liver in group 1 (NAFLD
and IR) averaged [28.2943.69] kPa, whereas in
group 2 (NAFLD-only), it was [23.87+3.55] kPa.
The statistically significant difference (p<0.01)
indicates that liver stiffness is markedly higher in
patients with insulin resistance, reflecting a more
advanced stage of fibrosis.

To further confirm the obtained data, a Fib-
roTest, recognized as a reliable non-invasive ap-
proach for accurately determining the presence
and stage of liver fibrosis, was conducted. Table 3
presents FibroTest values in both patient groups.
Patients of group 1 (NAFLD and IR) had an aver-
age FibroTest value of [0.42+0.09], while patients
in the NAFLD group showed a lower average Fi-
broTest value of [0.29+0.06]. The difference be-
tween these groups was statistically significant
(p<0.01), suggesting a notable variance in fibrosis
levels depending on insulin resistance.

Table 2. Indicators of fatty infiltration in patients of both groups

Groups
Biochemical indicator 1 (NAFLD + IR) 2" (NAFLD)
Elastographic density of the liver, kPa 28.29+3.69 23.87+3.55
Table 3. FibroTest values in patients of both groups
Groups
Analysis 15 (NAFLD + IR) 2" (NAFLD)
FibroTest 0.42+0.09 0.29+0.06

Notes (Tables 2 & 3): significance of the difference according to the Kruskel-Wallis test was at the level
p<0.01; NAFLD — non-alcoholic fatty liver disease; IR — insulin resistance.
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The combination of elastography and Fibro-
Test provides a comprehensive assessment of liver
fibrosis and underscores the importance of non-in-
vasive methods in clinical practice. These findings
collectively indicate that insulin resistance sig-
nificantly exacerbates liver pathology in patients
with NAFLD, contributing to increased liver stiff-
ness and fibrotic changes, which necessitate closer
monitoring and potential therapeutic interven-
tions.

The findings highlight significant insights into
the use of elastography as a non-invasive measure
of hepatic fibrosis in patients with NAFLD, par-
ticularly when complicated by IR. Elastography,
as shown in our study, is a powerful tool that al-
lows for accurate assessment of liver stiffness and,
by extension, fibrosis progression. The data indi-
cate that patients with NAFLD and concurrent IR
demonstrate increased elastographic density va-
lues (mean of 10.5 kPa) compared to those with
isolated NAFLD (mean of 6.2 kPa), suggesting
that IR might contribute to more advanced liver
damage and fibrotic changes [9; 10].

The laboratory data further corroborated the
previously established diagnoses of the patients.
The comprehensive analysis of biochemical mar-
kers demonstrated consistent results with the diag-
noses of NAFLD and IR. Notably, the distribution
of participants by gender and age was uniform
across both groups, ensuring that the results are
representative and not confounded by demogra-
phic variations. Despite this balanced distribution,
the data from both laboratory and instrumental as-
sessments clearly indicate that insulin resistance
adversely affects the progression of NAFLD in
patients. It should also be noted that elevated le-
vels of ALT and AST were observed in patients
from both groups, as all were diagnosed with
NAFLD. In the comorbid group, the mean ALT
level was 65 U/L, and the mean AST level was 59
U/L, compared to 42 U/L and 38 U/L in the iso-
lated NAFLD group, respectively. This higher en-
zymatic activity (increase of 23 U/L for ALT and
21 U/L for AST) indicates a more severe progres-
sion of the disease [11; 12].

Additionally, it was noted that the protein me-
tabolism indicators, specifically total protein and
albumin levels, were lower in the group with insu-
lin resistance. The mean total protein level in the
group 1 (NAFLD and IR) was 6.8 g/dL, while
group 2 (isolated NAFLD) had a higher mean of
7.2 g/dL (a decrease of 0.4 g/dL). Similarly, the
average albumin level in group 1 (insulin-resis-
tant) was at the lower end of the normal range, re-

inforcing the connection between insulin resis-
tance and protein metabolism indicators [13; 14].

Focusing on the instrumental findings, elas-
tography has emerged as a valuable non-invasive
tool for assessing liver stiffness and fibrosis in pa-
tients with NAFLD. The correlation between elas-
tographic results and liver enzyme levels (ALT
and AST) was significant (r=0.862, p<0.01 for
ALT; r=0.792, p<0.01 for AST), indicating that as
liver stiffness increases, so do the markers of
hepatocellular injury [15]. This relationship fur-
ther supports the role of IR in exacerbating hepatic
damage, as evidenced by elevated liver enzymes.
Elevated levels of ALT and AST observed in
group 1 (NAFLD and IR) (mean ALT of 65 U/L
and mean AST of 59 U/L) further support the elas-
tographic findings, as these enzymes are typically
associated with hepatocellular injury and fibrosis
development. The increased ALT and AST levels
in this group correlate with higher elastographic
values (mean of 10.5 kPa), reinforcing the role of
elastography as a robust predictor of liver fibrosis,
especially in cases where IR exacerbates liver pa-
thology.

Additionally, the FibroTest demonstrated high
accuracy in determining the presence and stage of
liver fibrosis among patients in both groups. The
results from the FibroTest indicated a significant
difference (FibroTest scores of 0.78 in the group
1 (NAFLD and IR) versus 0.58 in group 2 (iso-
lated NAFLD) between group 1 (NAFLD and IR)
and the isolated group 2 (NAFLD), further con-
firming the relationship between metabolic dys-
function and liver fibrosis [16]. Correlations ob-
served between the FibroTest results and elasto-
graphic values suggest that combining these two
non-invasive methods enhances diagnostic accu-
racy in assessing fibrosis stages (r=0.929, p<
<0.01). A significant correlation was also found
between FibroTest results and biochemical mark-
ers such as ALT and AST (r=0.884, p<0.01 for
ALT; r=0.822, p<0.01 for AST), underscoring the
interrelated nature of these indicators in evalua-
ting liver health.

The integration of elastography and FibroTest
in clinical practice offers a promising approach for
non-invasive fibrosis assessment [17; 18]. Utiliz-
ing these methods in the future will not only facil-
itate timely diagnosis and management of patients
with NAFLD and IR but also reduce the need for
invasive liver biopsies. Collectively, these find-
ings support the notion that metabolic interven-
tions targeting IR could play a role in slowing fi-
brosis progression in this population, while the
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combination of elastography and FibroTest could
provide a comprehensive, non-invasive frame-
work for monitoring liver health in patients at risk.

Conclusion

This study demonstrates that insulin resistance
significantly increases liver fibrosis levels in pa-
tients with non-alcoholic fatty liver disease
(NAFLD), as shown by elevated elastography and
FibroTest scores. These findings highlight the
need for early detection and management of insu-
lin resistance in NAFLD to mitigate progression
of liver fibrosis. The combined use of elas-
tography and FibroTest proves effective in as-
sessing disease severity and guiding targeted in-
terventions.

Perspective of further researches

Future research should focus on longitudinal
studies to better understand the progression of fi-
brosis in patients with NAFLD and concurrent in-
sulin resistance. Investigating the molecular
mechanisms linking insulin resistance to liver fib-
rosis may provide insights for targeted therapeutic

interventions. Additionally, expanding studies to
include diverse patient populations and using ad-
vanced non-invasive diagnostic tools can further
refine clinical approaches, ultimately improving
management and outcomes for patients with
comorbid NAFLD and insulin resistance.
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THE PROBLEM OF MANAGING PATIENTS
WITH COMMUNITY-ACQUIRED PNEUMONIA COMBINED WITH COVID-19
IN COMORBID CONDITIONS (LITERATURE REVIEW)
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ABSTRACT

Background. The unprecedented in the history of mankind problem of COronaVIrus Disease
2019 (COVID-19) caused by Severe Acute Respiratory Syndrome CoronaVirus 2 (SARS-CoV-
2), having raised a huge number of fundamental questions about the pathogenesis of pneumonia.

Aim. To analyse the features of community-acquired pneumonia in COVID-19, markers of
inflammation, the impact of comorbidities, and the implications for improving diagnosis and
treatment in patients with comorbidities according to the professional literature.

Materials and Methods. We analyzed the literature on community-acquired pneumonia as-
sociated with COVID-19 in comorbid conditions. The search for scientific information was car-
ried out using the scientific databases Scopus, Pub Med, Web of Science, Google Scholar.

Results. The analysis of the literature showed that the diagnosis of community-acquired pneu-
monia in COVID-19 requires the use of modern polymerase chain reaction platforms to verify the
SARS-CoV-2 virus, atypical bacterial pathogens, fungal flora and determine drug resistance.
SARS-CoV-2 pneumonia is characterized by the development of radiological patterns that can
only be detected by Computed Tomography (CT) of the chest. Digital software processing of CT
images allows to determine the dynamics and stage of development of pneumonia in COVID-19,
to assess the effectiveness of treatment and the presence of residual changes. Community-ac-
quired pneumonia provokes the development of hypercoagulability, but the likelihood of deve-
loping thrombosis in pneumonia with COVID-19 is much higher, which requires additional re-
search and medical correction.

Conclusions. The role of the outpatient stage of medical care is important in increasing patient
adherence to timely diagnosis, treatment and prevention of chronic diseases, which can contribute
to the benign course of community-acquired pneumonia in COVID-19 and reduces the risk of
death.

Keywords: inflammatory markers, thrombosis, comorbidities, coronavirus disease.

Introduction

The unprecedented in the history of mankind
problem of COronaVlrus Disease 2019 (COVID-
19) caused by Severe Acute Respiratory Syndro-
me CoronaVirus 2 (SARS-CoV-2), having raised
a huge number of fundamental questions about the
pathogenesis of pneumonia. The interaction of the
virus with the lung microbiome and the human im-
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mune system, heterogeneity and unpredictable se-
verity of the course, remains the main topic of our
time [1].

Due to the atypical clinical and radiological
picture of pneumonia and the lack of effect of
available etiotropic therapy, experts periodically
ask the question: is the process occurring in the
lungs of a patient with COVID-19 really pneumo-
nia? Wouldn't it be more appropriate, for example,
to use the term "pneumonitis" to emphasis the im-
munological features of this process? Another ar-
gument in favor of interpreting the pathological
process in the lungs of patients with coronavirus
infection as community-acquired pneumonia is
the current understanding of the pathogenesis of
COVID-19. Another important aspect of the prob-
lem of COVID-19-associated pneumonia, which
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pulmonologists have recently been facing, is the
likely short- and long-term consequences in the
form of residual fibrosis and, in some cases, pro-
gressive pulmonary fibrosis. Experts are concer-
ned about the presence of common features in the
pathogenesis and pathomorphology of COVID-
19-associated pneumonia and such a severe and
rapidly developing lung disease as Idiopathic Pul-
monary Fibrosis (IPF) [2].

COVID-19 with comorbidities leads to a vicio-
us circle, huge morbidity and higher mortality.
The impact of SARS-CoV-2 in comorbidities,
such as diabetes (lung inflammation and increased
ACE-2 expression), cardiovascular disease (im-
paired heart and immune system function) and
Chronic Obstructive Pulmonary Disease (COPD),
is damaging to the lungs, heart, kidneys and liver [3].

Although the negative role of comorbidities on
COVID-19 morbidity and mortality has been sci-
entifically proven, the impact of comorbidities on
COVID-19-associated pneumonia remains un-
clear. According to Chaban 1.V. & Marushchak M.I.,
the highest frequency of concomitant cardiac pa-
thology in patients with community-acquired pneu-
monia associated with COVID-19 is essential hy-
pertension (28.10%), coronary heart disease (20.00%)
and dysmetabolic cardiomyopathy (12.38%) [4].

Aim. To analyze, according to the professional
literature, the features of community-acquired
pneumonia in COVID-19, markers of inflamma-
tion, the impact of comorbidities, and the implica-
tions for improving diagnosis and treatment in pa-
tients with comorbidities.

Materials and Methods

We analyzed the literature on community-ac-
quired pneumonia associated with COVID-19 in
comorbid conditions. Using Internet resources, we
searched for scientific information in the Scopus,
PubMed, Web of Science, and Google Scholar da-
tabases. After reviewing the abstracts of the arti-
cles and reading their full text, 47 sources were
selected for analysis.

Results and Discussion

The main problem in the diagnosis of COVID-
associated pneumonia is the need to distinguish
between viral lung disease and the development of
secondary bacterial pneumonia. Viral pneumonia
can be of varying severity, but does not require an-
tibiotic therapy. At the same time, the addition of
bacterial flora in the setting of viral lung disease
requires immediate administration of antibacterial
drugs [5].

The dominant microflora of the respiratory
tract in patients with COVID-19 and pneumonia

is mycotic infection, among which fungi of the ge-
nus Candida prevailed. The isolation of moldy
fungi Aspergillus spp. and such highly virulent
bacterial pathogens as P. aereginosa, E. coli and
E. faecium only in patients over 60 years of age,
corresponds to the severe and most severe degree
of disease in these individuals, requiring invasive
respiratory support. The majority of microor-
ganisms isolated from sputum of patients with
COVID-19 were found to be resistant in vitro to
most groups of antibiotics and antimycotics. The
use of antibacterial and antifungal agents should
be based on local microbiological monitoring data
with the determination of resistance [6].

Melnyk V.P. et al. identified the features of in-
fection in the focus of infection, clinical course of
the disease, the scope and frequency of examina-
tion of patients, communication with a family doc-
tor and treatment of patients with pneumonia cau-
sed by the SARS-CoV-2 virus. Based on the study
results, the authors conclude that routine prescrip-
tion of chest CT scans for patients with suspected
SARS-CoV-2 pneumonia, as well as for patients
with confirmed pneumonia of this etiology by po-
lymerase chain reaction, antibacterial drugs (espe-
cially levofloxacin moxifloxacin, meropenem, li-
nezolid, amikacin) without a confirmed need is
not only unnecessary, but even dangerous due to
the potential increase in resistance to them (they
are the main ones in the treatment of resistant tu-
berculosis) [7].

Previously, radiography was sufficient to diag-
nose community-acquired pneumonia. Pneumo-
nia resulting from SARS-CoV-2 infection is char-
acterized by the development of certain radiologi-
cal patterns, such as frosted glass opacity and oth-
ers, which can only be detected by Computed To-
mography (CT) of the chest. Digital software pro-
cessing of CT images makes it possible to deter-
mine the dynamics and stage of development of
pneumonia in COVID-19, to assess the effective-
ness and necessity of treatment measures [8].

In severe COVID-19, Community-Acquired
Pneumonia (CAP) in the 1% week of illness is ma-
nifested by dyspnea, decreased saturation, and
a small area of lung damage; verification of pneu-
monia should be based on the presence of severe
dyspnea and decreased saturation. At 2—-3 weeks
of illness, the area of lung involvement does not
exceed 50% on CT and 18 points on the Lung Ul-
trasound Scoring System (LUSS). Critical course
of COVID-19 with signs of pneumonia is charac-
terized by [60-90]% lung involvement on CT and
<15 LUSS score. The CT pattern of "frosted glass"
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corresponds to the ultrasound patterns of IP, pleu-
ral thickening, and absence of A-lines; the CT pat-
tern of consolidation corresponds to the ultraso-
und pattern of consolidation [9].

High-Resolution Computed Tomography (HRCT)
was used to diagnose lung parenchymal area in-
volvement of 25% to 80% (mean 58.85%) in the
group of patients with severe COVID-19 who
died, depending on the day of illness on the day of
HRCT. The following radiological patterns were
noted during the HRCT examination: bilateral,
predominantly diffuse, lung parenchymal lesions
with a frosted glass pattern, "crazypaving" pattern,
consolidation pattern, organizing pneumonia, pneu-
mothorax, pneumomediastinum with subcutaneous
emphysema [10].

Patients with bullous-emphysematous compli-
cations (vanishing lung syndrome) account for
30% of all patients with severe community-ac-
quired viral pneumonia (COVID-19) who requi-
red oxygen support. To diagnose complications
and predict the course of severe community-ac-
quired viral pneumonia COVID-19, it is necessary
to perform CT of the chest in the dynamics with
densitometric studies of the lung parenchyma [11].

Diabetes and cardiovascular disease pose a sig-
nificant risk for the progression and death of coro-
navirus disease. One of the main pathophysiolog-
ical basis of this burden is chronic heart failure,
various types of myocardial dysfunction, endothe-
lial dysfunction and metabolic disorders in the set-
ting of diabetes mellitus. COVID-19 causes a mul-
tiorgan distress disease, creating an imbalance be-
tween the cellular and cytokine immune systems,
which leads to a hyperinflammatory cytokine
storm that affects systemic homeostasis. The pre-
sence of COVID-19 in patients with diabetes me-
Ilitus who already have immune disorders worsens
their general condition [4; 12-14].

There is reason to believe that the mucous
membrane of the distal small intestine, along with
the respiratory system, is the entry gate for the
pathogen in severe COVID-19. The detected mor-
phological manifestations of severe endothelial
dysfunction with endothelial damage are more in-
dicative of endotoxin damage by the mechanism
of a paraallergic reaction rather than direct viral
damage [15].

Potential risk factors for death in hospitalized
patients with COVID-19 include age over 57
years, presence of sternum pain and neuromuscu-
lar symptoms on admission, more than 2 comor-
bidities, primarily hypertension, diabetes mellitus,
cerebrovascular disease, coronary heart disease,

heart failure and arrhythmia, as well as a number
of laboratory parameters: lymphocyte count <0.66;
AST>50.2 U/l; total protein <66.1 g/l; creatinine
>102.7 umol/l; urea >7.54 mmol/l; C-Reactive
Protein (C-RP) >46.8 mg/l [16].

In oxygen-dependent patients with COVID-19,
the patient's age and comorbidity are associated
with the outcome of the disease. If the patients' age
was >66 years (Area Under the Curve (AUC)=
=0.636, p=0.002) and the Charlson comorbidity
index was >5, the probability of death was signifi-
cant (AUC=0.652, p<0.001) [17].

In patients with critical acute course of
COVID-19, dyspnea in the post-acute phase is
consistently caused by both residual morphologi-
cal lesions of the respiratory system and cardio-
vascular pathology. The presence of comorbid
cardiovascular disease requires collaboration be-
tween pulmonologists and cardiologists, especial -
ly when dyspnea does not correlate with morpho-
logical lesions of the respiratory system on chest
CT [18].

In the context of the COVID-19 pandemic,
there was a risk that inhaled corticosteroids used
by patients with COPD could adversely affect the
course of coronavirus disease, in particular, pro-
long the period of virus replication, lead to severe
complications, and increase mortality. Although
research in this area is still ongoing, there is no
evidence that inhaled corticosteroids increase the
risk of SARS-CoV-2 infection, contribute to com-
plications or worsen the course of COVID-19, in-
creasing the need for hospitalization, non-invasive
and artificial ventilation [19].

According to the US Centers for Disease Con-
trol and Prevention (CDC), patients with asthma
and allergies are at particular risk during the cur-
rent COVID-19 pandemic. The aggressive SARS-
CoV-2 virus mainly affects the lungs, and most
patients with asthma are at increased risk of infec-
tion and are likely to have a potentially more se-
vere course of COVID-19 [20].

The proportion of patients with asthma among
those hospitalized for community-acquired viral
pneumonia (COVID-19) requiring oxygen sup-
port is 2.9%. In patients with asthma undergoing
basic therapy with inhaled corticosteroids, severe
community-acquired viral pneumonia (COVID-
19) occurs in cases of uncontrolled asthma, co-
morbidities or long-term use of systemic gluco-
corticosteroids. The peculiarities of community-
acquired pneumonia of viral etiology (COVID-
19) in patients with concomitant asthma requiring
oxygen support are almost complete resolution of
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pathological changes in the lungs within the first
3 weeks according to CT scan of the chest on the
background of adequate therapy, absence of addi-
tional emphysematous changes in the lungs and
symptoms of exacerbation of asthma [21].

The analysis of the presence/absence of obe-
sity, diabetes mellitus, coronary heart disease, and
dyslipidemia as markers of cardiovascular risk in
patients with COVID-19-associated pneumonia
showed that both among patients with and without
comorbid hypertension, the percentage of patients
with obesity was lower. The study of cardiometa-
bolic risk markers such as chronic kidney disease
and smoking did not show a significant associa-
tion with the severity of COVID-19-associated
CAP and did not affect the comorbid course with
hypertension. The comorbidity of COVID-19-as-
sociated community-acquired pneumonia and hy-
pertension is accompanied by almost equally high
and very high cardiovascular risk, regardless of
the severity of pneumonia, largely due to age,
heart failure, and peripheral vascular disease,
while patients without concomitant hypertension
are diagnosed with moderate cardiovascular risk
[22].

In the presence of concomitant endocrine and
cardiac pathologies against the background of
a more severe clinical course of COVID-19, im-
munoinflammatory changes were increased due to
absolute and relative leukopenia, neutrophilic
granulocytopenia, neutropenia, in the presence of
relative lymphocytosis and monocytosis, normal
erythrocyte sedimentation rate, which confirms
the inflammatory process of viral etiology, which,
if left untreated, may tend to form post-COVID
and/or long-term consequences of COVID-19
with multisystemic damage [23].

It is known that community-acquired pneumo-
nia of any etiology provokes the development of
hypercoagulability, but the likelihood of develop-
ing thrombosis in pneumonia with coronavirus
disease (COVID-19) is much higher. The risk of
thrombosis in the post-COVID period is higher in
severe acute COVID-19 in the absence of antico-
agulation in the post-COVID period. Instead, when
anticoagulants are taken for at least two months
after the first symptoms of COVID-19 appear, the
risk of post-COVID thrombosis is low not only in
patients with severe but also with critical COVID-
19 acute course [24].

In patients with moderate severity, hemostatic
disorders in the form of hypercoagulation predom-
inated. In patients with a prolonged course of the
disease for more than 21 days or in patients with

severe or extremely severe hypercoagulability, hy-
percoagulation changed to hypocoagulation and
Disseminated Intravascular Coagulation (DIC) oc-
curred. Hemostatic parameters were directly cor-
related with the severity of coronavirus infection
[25].

Early lung damage in COVID-19 in the de-
ceased was determined by a distinct interstitial -al-
veolar edema, blood microclots and leukocyte sta-
sis in microvessels, and less often by the presence
of hyaline membranes. Bilateral polysegmental
subtotal pneumonia with edema and lymphocytic
infiltration of the pulmonary interstitium, inflam-
matory peribronchial and perivascular focal poly-
morphonuclear cell infiltrates was detected in
90.2% of the deceased, foci of atelectasis and dys-
lexia, presence of erythrocytes, hamosideropha-
ges, macrophages, dysplastic and exfoliated alveo-
lar epithelium in the alveoli. In 9.7% of patients,
bilateral subtotal viral and bacterial fibrinous-pu-
rulent bronchopneumonia occurred. In those who
died on the 22-27th day of the disease, large-focal
pneumofibrosis was recorded. Pathological fin-
dings confirmed thrombotic complications in
22.0% of the deceased, which could not be diag-
nosed in all patients during their lifetime. The ma-
jority of those who died as a result of COVID-19
had morphological signs of chronic cardiovascu-
lar disease [26].

Increased levels of interleukin-6 (IL) observed
in patients with COVID-19 correlate with the se-
verity of the disease and may also be associated
with age (especially in the 70-79 age group) and
a number of comorbidities and clinical conditions,
including coronary heart disease, obesity, fever,
high blood pressure (systolic), and decreased sat-
uration. Higher levels of interleukin-6 are obser-
ved with an increase in the content of C-reactive
protein, residual nitrogen, erythrocyte sedimenta-
tion rate, and the number of rods of neutrophils.
Taking these factors into account in combination
can be useful for building a prognostic model of
the course of coronavirus disease [27].

The level of IL-10 in early COVID-19 in-
creases in accordance with the increase in IL-6,
indicating its possible proinflammatory effect in
the pathogenesis of the acute phase of the disease.
An increase in 1L-10 concentration reflects the se-
verity of the disease, the risk of death and may be
associated with a number of comorbidities, clini-
cal conditions and changes in general laboratory
parameters [28].

In patients with COVID-19 and pneumonia,
the level of serum nitrotyrosine elevation depends
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on the development of oxygen dependence and the
outcome of the disease. The highest nitrotyrosine
levels were found in patients with COVID-19 and
severe pneumonia. The degree of increase in this
indicator has a diagnostic value in predicting the
likelihood of an unfavourable course of the disea-
se [29].

Serum ferritin levels during hospitalisation in-
crease with the severity of COVID-19 coronavirus
disease in patients with hypertension. Serum fer-
ritin levels are a predictor of in-hospital mortality
in patients with hypertension. However, its predic-
tive properties for severe/extremely severe course
and the need for oxygen therapy are weak. A fer-
ritin level of 438.0 ng/ml can be considered
a threshold value for predicting in-hospital mor-
tality [30].

It was found that the prognosis of severe
COVID-19 depends on the time of timely treat-
ment and hospitalisation before the period of se-
vere respiratory failure, as 85.7% of patients who
died were transferred in a serious condition from
other medical institutions, and the average blood
saturation on admission in patients with severe
COVID-19 who died was 78.0% compared to
85.4% in patients who recovered. An important
demographic factor that had a positive impact on
recovery was the younger age and female gender
of patients. Lupus Anticoagulant (LA) was de-
tected in 40% of patients with severe COVID-19,
which was associated with severe respiratory fail-
ure, stroke and vascular thrombosis, which in turn
allows us to consider the presence of Secondary
Antiphospholipid Syndrome (APS) and throm-
botic complications associated with APS. Among
the laboratory parameters, leukemia, elevated cre-
atinine as a manifestation of renal failure, hypo-
proteinemia, and high serum glucose had the most
negative impact on recovery [10].

In COVID-19, a polysyndromic course of the
disease with inflammatory heart damage is possi-
ble, which can last for several months and worsen
the prognosis of such patients. The mechanisms of
inflammatory cardiac damage in COVID-19 in-
clude direct damage by the SARS-CoV-2 virus,
hyperinflammatory cytokine release syndrome,
and dysregulation of the renin-angiotensin sys-
tem. All of this can be compounded by right heart
overload in patients with multifocal pneumonia,
thrombotic coronary artery disease, and myocar-
dial ischemia. Cardiac inflammation is manifested
not only by symptoms of typical myocarditis and
pericarditis, but also by a clinic of heart failure
with rapid decompensation, cardiac arrhythmia,

acute coronary syndrome, or sudden death. In case
of inflammatory damage to cardiomyocytes, la-
boratory tests show an increase in the level of C-
Reactive Protein (C-RP), Brain Natriuretic Pep-
tide (BNP) and NT-proBNP (N-Terminal pro-
Brain Natriuretic Peptide), D-dimers. Transtho-
racic echocardiography allows to assess left ven-
tricular dysfunction and detect fluid accumulation
in the pericardium. Magnetic resonance imaging
of the heart using the Lake-Louise Criteria is an
informative diagnostic method in case of acute
myocardial inflammation. Imaging studies are per-
formed only when the results can affect the tactics
of managing the patient according to the shortest
possible protocol during the infectious period [31].

Chronic viral hepatitis in patients with
COVID-19 significantly worsens the prognosis,
as liver damage, coagulation disorders, and exac-
erbation of the inflammatory process can lead to
dangerous complications, including the develop-
ment of DIC and even death. The presence of se-
ropositive HCV infection in patients with
COVID-19 increases the virulence of SARS-
CoV-2 and is a strong predictor of in-hospital
mortality, regardless of comorbidities, laboratory
changes during hospitalization, or SARS-CoV-2-
induced liver damage. The mechanisms involved
may be related to extrahepatic effects that enhance
Angiotensin-Converting Enzyme 2/Transmembrane
Serine Protease (2 ACE-2/TMPRSS) penetration
of SARS-CoV-2 and are associated with baseline
cytokine-mediated inflammation and endothelial
dysfunction [32; 33].

Symptoms of COVID-19 can vary greatly from
very severe to asymptomatic. COVID-19 presents
a wide range of manifestations with negative clini-
cal outcomes or even death in vulnerable older
people with comorbidities not only hypertension,
diabetes, obesity, cardiovascular disease, but also
chronic kidney disease and cancer [34].

The incidence of kidney damage among pa-
tients with COVID-19 can range from 1 to 13%,
and the development of acute kidney injury is
a risk predictor associated with high in-hospital
mortality. IL-6 cytokines can cause intrarenal in-
flammation and lead to the development of kidney
damage. Patients who were hospitalized with ele-
vated serum creatinine levels have a long-term in-
crease in the number of white blood cells and
lower levels of lymphocytes and platelets [35].

COVID-19 has significant negative clinical,
laboratory, socioeconomic, and psychological
consequences among patients with malignant tu-
mors. This is more noticeable in those with hema-
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tologic diseases. People with lung cancer have the
highest mortality rate among cancers from
COVID-19. COVID-19 and cancer overlap at the
molecular level, which may have therapeutic im-
plications for cancer patients. The COVID-19
pandemic has caused serious disruptions in the
provision of clinical services to cancer patients
around the world. Delayed referrals and diagnosis
due to stressed healthcare systems and patients' re-
luctance to seek care during the pandemic have
had a significant impact on the deterioration of de-
tection and confirm that cancer is a risk factor for
mortality from coronavirus disease [36].

It was found that patients with COVID-19 of-
ten have multiple neurological and mental disor-
ders, such as agitation (69%), signs of corticospi-
nal tract damage (67%), confusion (65%) and neu-
ropsychological disorders (33%). Among the
mental and psychological disorders observed after
coronavirus disease, the most common are insom-
nia (42%), decreased concentration and attention
(38%), anxiety (36%), memory disorders (34%),
depression (33%), confusion (28%), and other dis-
orders of consciousness (21%). In the group of
middle-aged patients with metabolic syndrome,
the incidence of depression was three times
higher. Elderly patients with metabolic syndrome
after COVID-19 were more likely to be diagnosed
with anxiety - almost every second. These mani-
festations of anxiety and depression were accom-
panied by disorganization of bioelectrical activity
in the brain [37].

COVID-19 in pregnant women is accompanied
by more significant signs of intoxication and co-
agulation disorders with increased levels of D-di-
mers, but pregnancy does not pose a significant
risk for the course of the disease. COVID-19 does
not have a more severe course in pregnant women
than in non-pregnant women in the same age
groups. Pregnant women with COVID-19 who ha-
ve obesity, hypertension, chronic pyelonephritis,
or a combination of two or more comorbidities are
at risk of a more severe course of the disease and
longer hospitalization [38; 39].

According to the generalized data provided in
the review published in 2022, the incidence of
COVID-19 among HIV-infected people does not
differ from the incidence in the general population
The pandemic caused by COVID-19 has affected
the provision of diagnostic, preventive and treat-
ment services to HIV-infected people. There is an
inverse proportional trend between the number of
confirmed HIV cases and COVID-19 cases. The
COVID-19 pandemic has reduced the number of

rapid HIV tests, new HIV diagnoses, and AIDS
diagnoses, which is likely to significantly increase
HIV incidence in Ukraine in the near future and
increase the number of new AIDS cases [40; 41].

The severity of dyspnea in the subacute period
of COVID-19 depends on the extent of lung dam-
age and the severity of the disease in the acute pe-
riod. In the moderate acute course of COVID-19,
the presence of dyspnea in the subacute period is
mainly due to residual changes in the respiratory
system (in 20.0% of patients) and mild obstructive
ventilatory disorders (in 42.9% of patients). Car-
diovascular disorders in these patients are detected
mainly by elevated serum NT-proBNP levels (in
22.9% of patients), which may be a marker of the
onset of heart failure in this cohort and require ad-
ditional consultation with a cardiologist. In the se-
vere course of the acute period of COVID-19, the
presence of dyspnea in the subacute period is due
to both residual morphological changes in the res-
piratory system according to CT of the upper res-
piratory tract (in 54.1% of patients) and pathology
of the cardiovascular system (in 45.9% of pati-
ents) [42].

As a result of the analysis of possible ways of
transformation of typical radiological changes in
community-acquired pneumonia of viral etiology
(COVID-19), three main pathways were identi-
fied. In 71 (64.0%) patients, according to CT scan
of the chest, there was a gradual resorption of pa-
thological changes and restoration of lung paren-
chyma in the dynamics. In 35 (31.2%) patients,
signs of the "disappearing lung" syndrome were
detected. In 5 (4.5%) patients, according to the CT
scan of the chest and pathological examination,
the diagnosis of Bipolar Affective Disorder
(BAR) was established. Digital software proces-
sing of CT scan data in the dynamics allows to
track the process of transformation of the lung pa-
renchyma structure in patients with complicated
community-acquired pneumonia of viral etiology
(COVID-19) into BAR and in some cases confirm
the secondary nature of the oncological process
[43].

Persistent respiratory manifestations in the
form of dyspnea (26.1%) and chronic cough
(13.1%) are among the main symptoms of post-
COVID-19 syndrome, which in 9.4% manifests as
post-COVID-19 IPF. In 76% of post-COVID-19
patients, COPD manifests as a separate chronic
respiratory pathology after severe COVID-19, in
16% it is the debut of SST after COVID-19, and
in 8% it is a manifestation of other chronic COPD
that was not diagnosed in time before the onset of
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coronavirus infection. In patients with post-
COVID-19 IPF, the radiologic pattern of fibrosis-
like changes was noted in 64 %, and the formation
of a radiologic pattern of pulmonary function as-
sociated with SST or other chronic IPF —in 36 %.
It was found that the use of nintedanib for 3
months in the prolonged course of severe COVID-
19 did not significantly affect the radiological pat-
tern of pulmonary function and clinical progres-
sion post-COVID [11].

The aim of the study by Homeliuk T.M. &
Marushchak M.I. was to investigate and analyze
the total white blood cell count and leukogram pa-
rameters in patients with community-acquired
pneumonia caused by SARS-CoV-2 virus, to es-
tablish their relationship with subjective health as-
sessment using the SF-36 questionnaire 1 year af-
ter hospital discharge. Researchers have found
that in patients with community-acquired pneu-
monia caused by SARS-CoV-2 virus, an increase
in white blood cell count during hospitalization is
associated with a decrease in physical and psycho-
logical health components 1 year after hospital
discharge [44].

Patients with COVID-19 are at higher risk of
developing coronary heart disease, myocarditis,
pericarditis, heart rhythm disturbances, heart fail-
ure, thromboembolic complications, and hyper-
tension both in the acute phase and in the long-
term, even in the absence of a history of heart dis-
ease, low cardiovascular risk, and mild disease,
and require careful medical supervision to prevent
the development of life-threatening complicati-
ons. Given the prevalence of cardiovascular dis-
ease and its impact on mortality, such processes in
the context of the COVID-19 pandemic pose a sig-
nificant threat to the global health system [45; 46].

Thus, in more than 30% of patients with signs
of post-COVID syndrome, a more detailed exam-
ination reveals a significant decrease in the diffu-
sion capacity of the lungs ((Diffusion Capacity of
the Lungs for Carbon Monoxide, DLCO) and as-
sociated damage to the pulmonary interstitium.
About 10% of these patients are prone to severe
organic changes in the lung parenchyma, namely,
lung interstitial damage and subsequent pulmo-
nary fibrosis. To improve the quality of life and
prognosis of this group of patients, early detection
and verification of respiratory system pathology
and timely administration of appropriate therapy
are necessary [47]. Despite numerous data and
recommendations from international organizati-
ons on the need for close monitoring and manage-

ment of patients with comorbidities, unfortunate-
ly, only half of patients received basic therapy for
their underlying diseases, mostly antihypertensi-
ve, hypoglycemic, neurotropic, and anticoagulant
therapy before admission to the hospital. The role
of outpatient care is important in increasing pa-
tients' adherence to timely treatment and preven-
tion of chronic diseases, which significantly re-
duces the risk of death from all causes, including
alleviating the course of COVID-19 [16].

Conclusions

1. The diagnosis of community-acquired pneu-
monia in COVID-19 requires the use of modern
polymerase chain reaction platforms to verify the
SARS-COV-2 virus, atypical bacterial pathogens,
fungal flora, and determine drug resistance.

2. Pneumonia in SARS-CoV-2 is characterized
by the development of radiological patterns that
can only be determined by computed tomography
of the chest. Digital software processing of com-
puted tomography images makes it possible to de-
termine the dynamics and stage of development of
pneumonia in COVID-19, to assess the effective-
ness of treatment and the presence of residual
changes.

3. Community-acquired pneumonia provokes
the development of hypercoagulability, but the
likelihood of developing thrombosis in pneumo-
nia with coronavirus disease (COVID-19) is much
higher, which requires additional research and
medical correction.

4. Community-acquired pneumonia in
COVID-19 has a severe course and high mortality
in vulnerable elderly people with a combination of
comorbidities - hypertension, diabetes mellitus,
obesity, cardiovascular disease, chronic kidney
disease, chronic liver disease, malignant tumors.
Only half of patients receive basic therapy for
their underlying diseases before admission to the
hospital.

5. Respiratory manifestations in the form of
shortness of breath and chronic cough are among
the main symptoms of post-COVID syndrome. In
more than 30% of patients with signs of post-
COVID syndrome, a more detailed examination
reveals a significant decrease in lung diffusion ca-
pacity and damage to the pulmonary interstitium.
About 10% of these patients are prone to severe
organic changes in the lung parenchyma.

6. The important role of the outpatient stage of
medical care in increasing patient adherence to
timely diagnosis, treatment and prevention of
chronic diseases, which can contribute to the be-
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THE STUDY OF GASTROINTESTINAL DISTRESS MARKERS
IN CHILDREN OF GESTATIONAL AGE LESS THAN 32 WEEKS
WITH PATHOLOGICAL CONDITIONS OF THE NEWBORN PERIOD
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ABSTRACT

Background. Feeding intolerance in preterm infants is currently one of the most common
clinical problems in neonates, causing a delay in complete enteral absorption of food components
and may lead to prolonged hospitalization. Prevention and control of nutritional deficiencies in
children play an important role in improving the survival rates of premature babies.

Aim. To study the clinical and paraclinical features of food intolerance in premature babies
under 32 weeks of gestation in perinatal pathology.

Materials and Methods. Clinical and paraclinical features of gastrointestinal disorders in pe-
rinatal pathology were analyzed in 54 severely preterm infants (group 1); the control group in-
cluded 50 conditionally healthy newborns at 34—36/6 weeks gestational age (group 2). Laboratory
tests included a biochemical analysis of blood serum, which characterizes the functional state of
the hepatobiliary system and pancreas, as well as coprofiltrate parameters. Statistical analysis of
the data was carried out using Statistica 13.0 (StatSoft Inc., USA). Quantitative values in samples
with normal distribution were assessed using Student's t-test, with statistical significance
p<0.0001. Approval of the Bioethics Commission of the Bukovinian State Medical University
(Protocol No.2 on February 9, 2015).

Results. The clinical criteria for nutritional deficiency, which have shown their significance
in the course of studies in newborns, are as follows: residual gastric volume greater than 50%,
regurgitation and vomiting, enlarged liver, including hepatolienal syndrome; flatulence, blood in
coprofiltrate, acholic stools, jaundice, edema, endotoxemia. The detected changes in blood che-
mistry parameters confirming enteral nutrition deficiency included: increased levels of Alanine
Aminotransferase, Aspartate Aminotransferase and Lactate Dehydrogenase (cytolysis syndrome),
Gamma-glutamyl Transferase, Alkaline Phosphatase and Bilirubin (cholestasis syndrome); de-
creased levels of Total Protein with increased levels of Cholesterol (liver and cell failure syn-
drome); low levels of Amylase, Lipase, Trypsin, and Leucine Aminopeptidase (pancreatic dys-
function); high levels of Calprotectin, Albumin, Alpha-1-Antitrypsin, and Faecal Elastase-1; de-
creased levels of PMN Elastase (inflammation of the intestinal mucosa).

Conclusions. Our findings demonstrate that the use of set of clinical and laboratory parameters
allows early diagnosis of food intolerance in preterm infants, which enables appropriate correc-
tion of treatment in perinatal pathology.

Keywords: preterm infants, food tolerance disorders, clinical and laboratory diagnostics.

Introduction
Every year [10-16]% of children are born pre-
maturely in different countries. Premature birth,

Corresponding Author:
Godovanets Oleksii — MD, PhD, Associate Professor,
Department of Pediatrics, Neonatology and Perinato-
logy Medicine, Bukovinian State Medical University,
Ukraine.

&2 Ukraine, 58002, Chernivtsi, Teatralna sq., 2.

E-mail: godovanec.oleksij@bsmu.edu.ua

especially in extremely premature infants, due to
immaturity under hypoxia in the presence of nega-
tive factors in the prenatal period and during child-
birth, is a leading cause of severe neonatal patho-
logy. This category of children has a high risk of
developing negative long-term consequences, in-
cluding impaired nervous and physical develop-
ment, as well as the formation of functional and
chronic diseases [1; 2].

Feeding intolerance in preterm infants is cur-
rently one of the most common clinical problems
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in neonates, causing a delay in complete enteral
absorption of food components and may lead to
prolonged hospitalization. This pathology occurs
in preterm infants with a frequency ranging from
33.80% to 53.45% [3]. Most commonly, food in-
tolerance occurs in neonates with a gestational age
of less than 32 weeks and a weight of less than
1500 g. Prevention and control of Nutritional De-
ficiencies (ND) in children play an important role
in improving the survival rates of Premature Ba-
bies (PB). Therefore, this aspect of medical care is
very important for early diagnosis to ensure time-
ly, effective and safe intervention. Typically, the
clinical manifestations of digestive dysfunction in
neonates are an increase in gastric residual volu-
me, vomiting, abdominal distention, and blood in
the stool [4].

Clinical and laboratory criteria for Gastrolntes-
tinal Disorders (GID) in neonates are actively dis-
cussed in world scientific publications. It should
be noted that currently there are no generalized ap-
proaches to defining laboratory criteria for food
intolerance. In addition, these disorders should be
discussed taking into account the peculiarities of
the digestive system in premature infants, since
the limits of indicators may differ depending on
the gestational age and severity of the disease. At
present, the pathogenetic mechanisms of GID are
also insufficiently studied, which also does not al-
low to generalize clinical and laboratory criteria
for food intolerance. In view of the above, conduc-
ting research to clarify the risk factors and clinical
and paraclinical features of food intolerance in
newborns, including PBI, is an important area
of research at the current stage of development of
neonatology, pediatrics and pediatric gastroente-
rology.

Aim of the study was to investigate the risk
factors and clinical and paraclinical features of
food tolerance disorders in perinatal pathology in
children with gestational age at birth less than 32
weeks, taking into account the pathophysiological
mechanisms of combined dysfunction of the he-
patobiliary system, pancreas and intestine.

Materials and Methods

Considering the aim and objectives of the stu-
dy, we analyzed the risk factors and clinical ma-
nifestations of GID in 54 children born at a gesta-
tional age of less than 32 weeks (group 1). The
comparison group (group 2) consisted of 50 con-
ditionally healthy children with a gestational age
of 34-36/6 weeks. The correspondence of the
signs of morphological and functional maturity
with the gestational age at birth was determined

taking into account the gestational age at the time
of delivery, the data of anthropometric examina-
tion of the child at birth, with the evaluation of the
indicators of the Ballard scale [5] and percentile
tables. The criteria for inclusion in the main study
group were: gestational age at birth less than 32
weeks, presence of clinical signs of severe perina-
tal pathology, including manifestations of GID,
and presence of informed consent of the parents of
the newborn to participate in the study. Exclusion
criteria were: gestational age at birth greater than
32 weeks, confirmed congenital malformations,
lack of parental consent to participate in the study.
Data from pregnant women's exchange cards,
birth histories and neonatal development records
were studied.

Nosologic diagnoses were made according to
International Classification of Diseases X, inclu-
ding the sections used: Disorders of the digestive
system of the fetus and newborn (P75-P78); Prob-
lems with feeding of the newborn (P92). The con-
dition of children after birth was assessed by the
Apgar score, in the dynamics of observation — by
the Score for Neonatal Acute Physiology
(SNAPPE II). The Neonatal Multiple Organ Dys-
function Score (NEOMOD, 2001) was used to di-
agnose Multiple Organ Failure Syndrome
(MODS) [6-9].

Clinical evaluation of the tolerability criteria
was performed according to the recommended
methodology, taking into account the age charac-
teristics of the neonates. Laboratory tests included
biochemical analysis of cord blood serum. The
planned list included the determination of the fol-
lowing indicators: Total Protein, Bilirubin and its
fractions; Glucose, Urea, Uric Acid, Cholesterol
and Triglycerides; Alanine AminoTransferase
(AIAT), Aspartate AminoTransferase (AsAT),
Lactate DeHydrogenase (LDH), Gamma-Gluta-
myl Transferase (GGT) and ALkaline Phosphata-
se (ALP) activity; Amylase, Lipase, Trypsin and
Leucine Aminopeptidase (LAP) levels. To clarify
the indicators of enteric function of the intestine,
we used the indicators of coprofiltrate: the level of
Albumin, a-1-Antitrypsin (A1AT), Fecal Elas-
tase-1 (FE-1), PMN-Elastase and Fecal Calprotec-
tin (FC). The studies were performed in the Bio-
chemical Laboratory of the Municipal Non-Profit
Enterprise "City Clinical Maternity Hospital No.2"
of Chernivtsi City Council, German-Ukrainian
Laboratory "BUKINTERMED", Chernivtsi, Uk-
raine; Cottbus Public Laboratory of Medicine, Mi-
crobiology and Infectious Epidemiology, Cottbus,
Germany (Accreditation Certificate D-ML-19676-01-00
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according to DIN EN ISO 15189:2014, valid until
November 25, 2019).

The research was conducted in accordance with
the provisions of GCP (1996), the Convention of
the Council of Europe on Human Rights and Bio-
medicine (1997), the Declaration of Helsinki of
the World Medical Association on Ethical Principles
for Research Involving Human Subjects (1964—
2008), Order of the Ministry of Health of Ukraine
N0.690 on September 23, 2009 (as amended by
Order of the Ministry of Health of Ukraine N0.523
onJuly 12, 2012). Approval of the Bioethics Com-
mission of the Bukovinian State Medical Univer-
sity (Protocol No.2 on February 9, 2015).

Statistical processing of the results was per-
formed using Statistica 13.0 (StatSoft Inc., USA).
Statistical values were determined considering
standard deviation (S), standard error (m), arith-
metic mean of the sample (M), using Shapiro-
Wilk test (normal distribution with a sample size
greater than 30, p<0.05) and Kolgomorov-Smir-
nov test. The quantitative indicators in samples
with normal distribution were evaluated using the
Student's t-test, the statistical significance of the
results was determined at p<0.0001.

The research was carried out within the frame-
work of the research work of the Department of
Pediatrics, Neonatology and Perinatal Medicine of
BSMU on the topic: "Improvement of prognosis,
diagnosis and treatment of perinatal pathology in
newborns and infants, optimization of schemes of
catamnestic observation and rehabilitation™ (State
Registration N0.0115U002768) and research on
the topic: "Chronobiological and adaptive aspects
and peculiarities of vegetative regulation in patho-
logical conditions in children of different age
groups" (State Registration N0.0122U002245).

Results and Discussion

Group 1 consisted of 36 boys (66.67%) and 18
girls (33.33%). Anthropometric characteristics of
children at birth were as follows: weight [1105.66+
+128.53] g, body length — [35.36+1.05] cm, head
circumference — [26.58+2.06] cm, trunk circum-
ference — [24.86+2.04] cm. Among the newborns
of group 2 there were 23 (46.0%) boys and 27
(54.0%) girls with birth weight [2364.00+113.67] g,
body length — [45.21+0.75] cm, head circumferen-
ce — [31.594+0.71] cm, and trunk circumference —
[30.51+1.46] cm. In comparison, anthropometric
parameters showed significant differences, as they
differed according to gestational age at birth —
group 2 included children born at 34-36/6 weeks
of gestation, which is considered almost full-term.
Despite a certain percentage of maternal somatic

pathologies and risk factors during pregnancy and
childbirth, newborns of this group did not have
any adaptation disorders in the neonatal period, so
their study results were used as controls for the
evaluation of laboratory parameters in children of
study group 1.

The analysis of the somatic history of the wo-
men in group 1 showed that the birth of children
before 32 weeks was observed in the following
cases: 66.67% — in repeated pregnancy and child-
birth, 42.59% — in age-matched first-time moth-
ers, 66.67% had an emergency cesarean section.
Compared with group 2, group 1 mothers were
more likely to have somatic pathology, namely
cardiovascular system — 43 (79.63%) and 3 (6.0%)
cases, respectively, p<0.0001; urinary system — 42
(77.78%) and 3 (6.0%) cases, p<0.0001; GIS — 26
(48.15%) and 3 (6.0%) cases, p<0.0001; endo-
crine system — 19 (35.19%) and 3 (6.0%) cases,
p=0.0003; respiratory system — 16 (29.63%) and 4
(8.0%) cases, p=0.0163; grade 2—3 anemia was di-
agnosed in 26 (48.15%) and 3 (6.0%) cases, re-
spectively, p<0.0001.

The study of the peculiarities of the obstetrical
and gynecological anamnesis of the women of
group 1 showed the following: induced and spon-
taneous abortions, stillbirths, deaths of children
under 1 year of age — 22 (40. 74%) cases, while
the frequency of this indicator in group 2 was 1
(3.22%), p<0.0001; in vitro fertilization — 10
(18.52%) and 1 (3.22%) cases, p=0.0138; inferti-
lity — 13 (24.07%) and 2 (6.45%) cases, p=0.0138;
preterm labor — 2 (3.70%) cases in the main group.
Gynecological pathology in women was repre-
sented by: cervical insufficiency — 20 (37.04%)
and 1 (3.22%) cases, p<0.0001; vaginitis — 16
(29.36%) and 2 (6.45%) cases, p=0.0023;
TORCH infections — 18 (33.33%) and 1 (3.22%)
cases, p=0.0001; uterine developmental abnorma-
lities were detected in 9 (16.67%) cases.

Placental insufficiency during pregnancy was
much more common in women of group 1, with
fetal growth retardation detected in 29 (53.70%)
cases, while in group 2 —only in 1 (3.22%) case,
p<0.0001; threatened miscarriage and/or preterm
delivery —in 16 (29.63%) and 2 (6.45%) cases, re-
spectively, p=0.0025. Complications during labor
included: fetal distress — 36 (66.67%) and 2
(6.45%) cases, p<0.0001; premature rupture of
membranes — 18 (33.34%) and 1 (3.22%) cases,
p<0.0001; abnormal presentation of the fetus — 17
(31.48%) and 1 (3.22%) cases, p=0. 0002; prema-
ture detachment of a normally located placenta —
13 (24.07%) and 1 (3.22%) cases, p=0.0023; ute-
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rine bleeding — 11 (23.37%) cases in women of
group 1. In addition, in 4 (7.47%) cases in women
of group 1, a prenatal death of a twin fetus was
diagnosed.

Newborns of group 1 had certain peculiarities
of postnatal adaptation, which led to further deve-
lopment of severe pathological conditions in the
neonatal period. The Apgar score of children of
this group was [4.20+1.11] points at the 1st minute
and [5.52+1.12] points at the 5™ minute, which
was significantly lower in comparison with the in-
dicators of group 2 — [6.85+0.24] points and
[7.82+0.35] points, respectively. The severity of
the condition of children in group 1 was due to:
Asphyxia — 32 (59.26%) cases; respiratory disor-
ders — 54 (100%) cases; primary pulmonary ate-
lectasis — 50 (92.59%) cases; hyaline membrane
disease — 38 (70.37%) cases; 4 (7.41%) newborns
were diagnosed with congenital pneumonia.
Among children of group 1, 18 (33.33%) cases
had pronounced signs of morphological and func-
tional immaturity — 19 (35.19%) cases.

According to our data, all children in group 1
had signs of Multiple Organ Disfunction Syn-
drome (MODS), which included the following le-
sions: central nervous system and respiratory sys-
tem — 54 (100.00%) cases each, cardiovascular
system — 16 (29.63%) cases, hemorrhagic syn-
drome — 17 (31.48%) cases, anemic syndrome —
15 (27.78%) cases, disseminated intravascular co-
agulation — 14 (25.93%) cases. Convulsive syn-
drome was diagnosed in 15 (27.78%) newborns, 8
(14.81%) children had cerebral edema and/or
were diagnosed with cerebral coma. Intraventri-
cular hemorrhage of grade 1, 2, and 3—4 was diag-
nosed in 8 (14.81%) and 4 (7.41%) neonates, re-
spectively. Signs of periventricular leukomalacia
were observed in 8 (14.81%) children of group 1.
It should be noted that in 11 (20.37%) cases of
newborns of this group ulcerative Non-Specific
Enterocolitis (UNEC) of the first degree was diag-
nosed, in 4 (7.41%) cases — UNEC of the second
degree.

All 54 (100.00%) children in the main group
showed, along with other symptoms of early neo-
natal disease, signs of nutritional dysfunction re-
sulting in inadequate enteral absorption of the
main components and requiring adequate supple-
mentation by the administration of Parenteral Nu-
trition (PN). According to the literature, the dis-
ruption of the feeding schedule is usually caused
by the child's inability to achieve complete enteral
nutrition within the specified time, which is mani-
fested either by a decrease in the number of fee-

dings or their interruption due to the appearance
of signs of malnutrition during feeding. Because
the presence of nutritional dysfunction is easier to
diagnose with an established feeding schedule,
some studies have used the time to achieve total
Enteral Nutrition (EN) or the need to interrupt EN
with the addition of formula as criteria for as-
sessing PN [9; 10]. A multicenter randomized trial
published in 2002 concluded that the color of gas-
tric residue in preterm infants does not always
confirm PN [11]. The 2015 Canadian Guidelines
for the Feeding of Very Low Birth Weight (LBW)
Infants state that the yellow or green color of gas-
tric residual volume alone cannot be used as a
guide to diagnose LBW and also note that the use
of abdominal circumference measurements to di-
agnose LBW is not recommended. [12] According
to recent published scientific data, food intole-
rance in PB is usually manifested by an increase
in Residual Gastric Volume (RGV) greater than
50% of previous feeding volume, accompanied by
vomiting and/or bloating, and blood in stool [4].

Considering the purpose of the planned re-
search, we raised the question of determining the
clinical signs of ND in PB more broadly. Consi-
dering the expediency of generalizing the main di-
agnostic criteria characterizing the combined na-
ture of the formation of Functional Gastrointesti-
nal Disorders (FGID), we analyzed the probable
clinical and paraclinical signs of dysfunction of
the hepatobiliary system, pancreas and intestine in
severe forms of perinatal pathology in this cate-
gory of newborns.

The findings showed that the signs of ND in
PB of less than 32 weeks gestational age were: re-
sidual stomach volume of more than 50% — in all
54 (100.00%) children; regurgitation and/or vom-
iting — in 32 (59.26%) cases; increased liver size
and/or hepatolienal syndrome — in 54 (100.00%)
and 43 (79.63%) cases, respectively, in neonates
of the main and comparison groups; 48 (88.89%)
children of group 1 had intestinal flatulence, 28
(51.85%) cases had blood in stool and 8 (14.81%)
cases had acholic stool; 50 (92.59%) children had
jaundice; 48 (88.89%) newborns had edema; 45
(83.33%) newborns had signs of endotoxemia.

The results of biochemical blood tests in the
main group of PBIs showed significant homeosta-
sis disorders. The data obtained, considered the in-
dicators in the comparison groups, are presented
in Table 1.

The analysis of the biochemical spectrum of
blood serum revealed deviations of indicators,
which, to a certain extent, allow to determine the

INTER COLLEGAS. Vol. 11, No.4 (2024)

29

ISSN 2409-9988



PEDIATRICS

Table 1. Biochemical parameters of newborn blood serum (M+m)

Parameter Group 1 (n=54) Group 2 (n=50)

Total Protein, g/l 50.44+£2.60* 55.20+2.34
Total bilirubin, pumol/l 131.9246.50* 79.94+3.98
Direct bilirubin, umol/l 2.33+0.11 —
Indirect bilirubin, pmol/l 129.59+4.70* 79.94+3.98
Alanine Aminotransferase, U/l 17.2240.84* 10.26+0.44
Aspartate Aminotransferase, U/I 48.00+£2.33* 38.41+1.76
Lactate Dehydrogenase, U/ 1185.12+91.6* 776.9+£29.39
Alkaline Phosphatase, U/l 361.40+12.38* 346.6+19.79
Gamma-glutamyl Transferase, U/ 127.82+8.47* 108.9+9.87
Cholesterol, mmol/L 3.54+0.37* 2.21+0.15
Triglycerides, mmol/L 0.57+0.06* 0.72+0.05
Glucose, mmol/L 2.41+0.12* 3.34+0.15
Urea, mmol/L 3.85+0.16* 3.454+0.17
Creatinine, pmol/l 79,93+3,89* 60.32+2.63
Amylase, U/l 5.344+0.29* 25.0+0.23
Lipase, U/l 12.46+0.63* 21.5+0.21
Trypsin, ug/l 235.43£11.77* 427.4+11.15
Leucine Aminopeptidase, U/l 27.15+1.36* 39.96+0.27

Note: * — significant difference between the comparison groups (p<0.0001).

main pathophysiological principles of food intol-
erance in severe forms of perinatal pathology.
A significant decrease in the level of total protein
was noted, which indicates a lack of protein-syn-
thesizing function of the liver and may cause the
development of hypoproteinemic and hemorrha-
gic syndromes. The consequence of hypoprotei-
nemic syndrome, due to the decrease in albumin
content, is decreased plasma oncotic pressure,
which can cause edema syndrome. Hemorrhagic
syndrome develops in newborns as a result of in-
sufficient synthesis of proteins that are blood co-
agulation factors (fibrinogen, prothrombin, pro-
convertin, and proaccelerin) [13]. High levels of
urea and creatinine are characteristics of disorders
of protein metabolism, as the main source of ni-
trogen from amino acids and their degradation
products, as well as urea-forming function of the
liver and renal excretory function. The results of
the PB examination also showed an increased
level of cholesterol in the blood serum, which is a
manifestation of hepatocyte cytolysis and is due to
the activation of lipid peroxidation in the absence
of an antioxidant defense system [14]. The data
analysis also showed an increased level of total
bilirubin, mainly due to the indirect fraction,
which is associated with increased hemolysis due
to postnatal physiological processes of the red

blood cell, as well as pathological processes, in
particular bilirubin metabolic disorders and cho-
lestasis. A decrease in triglyceride levels indicates
immature lipid metabolism in the PBI body and
inadequate intestinal absorption. According to the
literature, a decrease in this indicator is also asso-
ciated with inadequate or absent enteral nutrition.
Decreased glucose levels in neonates are associated
with impaired gluconeogenesis in the liver and may
be due to inadequate intake. The increase in ALP ac-
tivity is explained by the activation of glucose re-
lease from tissues after dephosphorylation [15; 16].

High levels of AIAT and AsAT activity indi-
cate activation of cytolytic processes in neonatal
liver under hypoxia. The function of AIAT and
AsAT is also related to the transamination pro-
cess, which plays a key role in intermediate me-
tabolism, ensuring the synthesis and breakdown of
amino acids such as glutamic acid, aspartic acid
and alanine. When converted to keto acids, which
are components of the tricarboxylic acid cycle,
they become a source of energy in the body. A sig-
nificant increase in AIAT and AsSAT in the acute
period of hypoxic injury can also be explained by
certain compensatory mechanisms aimed at pro-
viding cells with energy in the form of ATP, the
formation of important biochemical molecules —
acetyl CoA, NAD, FAD [17].
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The results of the research also showed an in-
crease in the enzymatic activity of GGT, which in-
dicates both an increase in the activity of the glu-
tathione system and glutathione-dependent enzy-
mes, and the activation of cytolytic processes in
the liver. An increase in LDH, which ensures the
integration of carbohydrate and lipid metabolism,
in children of the main group indicates a dysregu-
lation of anabolism and catabolism, anaerobic and
aerobic glycolysis [14]. Taking into account the
main pathophysiological mechanisms of forma-
tion of HS dysfunction, the complex of signs of
ND in PBI includes cytolysis syndrome (increased
enzymatic activity of AIAT, AsAT and LDH),
cholestasis syndrome (increased activity of GGT
and ALT, cholesterol and bilirubin levels) and
hepatocellular failure syndrome (decreased total
protein and increased cholesterol levels).

The study of the indicators of the functional
state of the pancreas showed a significant decrease
in enzymatic activity, which confirms the insuffi-
ciency of its exocrine function in the presence of
signs of ND in the PBI. A review of the current
literature shows an insufficient number of scien-
tific studies on exocrine insufficiency of the pan-
creas both in the general population and in patients
with various diseases that lead to impaired func-
tional state of the pancreas. However, it should be
noted that the interest of researchers in this prob-
lem has increased in recent years. It is believed
that exocrine insufficiency of the pancreas should
be considered not as a dysfunction of a single or-
gan, but as a general syndrome of digestive disor-
ders. Accordingly, the aspects of diagnosis and
treatment should include a more holistic approach
[18; 19].

The study of laboratory markers of intestinal
ND was performed with the determination of
AlAT, FE-1, PMN-elastase, albumin and FC in
the coprofiltrate of newborns. The results are pre-
sented in Table 2.

Analysis of the results showed significant dif-
ferences in coprofiltrate indices in newborns of
the main group under conditions of hypoxic da-
mage to the body. In particular, signs of inflam-
mation of the intestinal mucosa are confirmed by
high levels of calprotectin. It is assumed that the
increase of this indicator is due to its release from
activated neutrophils. In the feces, it reflects the
transepithelial migration of granulocytes into the
intestinal lumen, confirming the inflammatory ra-
ther than functional nature of the disease [20]. In-
creased permeability of the intestinal mucosa due
to inflammatory exudation from the altered epi-
thelium also leads to protein loss and impaired pa-
rietal absorption. This may result in increased
translocation of endotoxins and opportunistic
pathogens from the intestinal lumen into the gene-
ral circulation. The results obtained also showed
a decrease in PMN-elastase, which is secreted by
granulocytes and regulates inflammatory and im-
mune responses, in the coprofiltrate of newborns.
The decrease indicates the insufficiency of this
compound in the regulation of intestinal anti-in-
flammatory mechanisms in PBI. References also
suggest the possibility of cholestasis in severe
forms of hypoxic inflammation [21-23]. A1AT,
which is considered an acute-phase protein and
a primary inhibitor of serine proteases in inflam-
mation, was significantly elevated in group | neo-
nates. According to the literature, A1AT is synthe-
sized mainly by liver endoplasmic reticulum, poly-
morphonuclear neutrophils, alveolar macropha-
ges, enterocytes, monocytes and Paneth cells.
AlAT is an antiprotease that neutralizes excess
proteases, inhibits chemotaxis and neutrophil ad-
hesion. It is able to inhibit the release of proin-
flammatory interleukins, scavenge reactive oxy-
gen species, and thus activate the body's anti-in-
flammatory response [24; 25]. Newborns in group
1 had slightly higher levels of FE-1, but the differ-
ence was not significant. Analysis of the literature

Table 2. Comparative characteristics of the biomarkers of the coprofiltrate
in the newborns of the comparison groups (M+m)

Parameter Group 1 (n=54) Group 2 (n=50)
Calprotectin, ng/g 392.47+19.63* 64.74+3.11
Albumin, pg/g 39.2442.94* 11.28+0.90
PMN - Elastase, ng/g 89.32+4.49* 257.53£17.30
a-1-Antitrypsin, ug/g 358.42+2.89% 241.15+18.90
Fecal Elastase-1, ng/g 289.58+14.49* 246.98+£16.79

Note: * — significant difference between the comparison groups (p<0.0001).
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shows that the increase in the level of FE-1 can
usually be earlier than that of other enzymes, es-
pecially in the subclinical stage of hypoxic inflam-
mation [23]. In our opinion, the absence of a sig-
nificant difference between the indices of the
comparison groups may indicate the imperfection
of this mechanism in PBI under conditions of sig-
nificant immaturity of the organism.

Thus, in view of the obtained data, it can be
concluded that ND in premature infants is caused
by combined disorders of the functional state of
the hepatobiliary system, pancreas and intestine.
The pathophysiological mechanisms are based on
hypoxic inflammation of the body, which has
a negative impact on the formation of compensa-
tory mechanisms, starting from the subcellular
level of disorders. Detection of these changes,
starting from the biochemical level, will improve
the diagnosis of gastrointestinal disorders to pre-
vent the development of severe dysfunction in the
acute period of neonatal diseases, prevent the de-
velopment of functional and chronic pathology in
the later years of life.

Conclusions

1. Disturbances of the functional state of the
gastrointestinal system in premature infants are
caused by combined dysfunction of the hepatobil-
iary system, pancreas and intestine against the
background of hypoxic damage and morphologi-
cal and functional immaturity of the body.

2. Clinical signs of nutritional deficiency in
newborns, taking into account the frequency of
cases, include: residual volume of more than
[50.00-100.00]%; regurgitation and/or vomiting —
59.26%; increased liver size (100%) and/or hepa-
tolienal syndrome — 79.63%; flatulence — 88.89%,
blood in coprofiltrate — 51.85%; acholic stools —
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THE STATE OF LOCAL HUMORAL IMMUNITY OF THE ORAL CAVITY IN CHILDREN

FROM DIFFERENT REGIONS OF BUKOVINA
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Bukovinian State Medical University, Chernivtsi, Ukraine
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ABSTRACT

Background. Saliva is an important protective factor in the oral cavity that maintains dental
health, promotes enamel demineralization, reduces enamel demineralization and provides local
humoral protection. Important components of this environment are lysozyme and secretory im-
munoglobulin A. Their levels depend on individual characteristics, hygiene and nutrition and
make it an important marker for assessing the risk of caries.

Aim. To investigate the state of local humoral immunity of the oral cavity in children by de-
termining the levels of lysozyme and sIgA in the oral fluid.

Materials and Methods. To achieve this goal, we examined 215 children aged 6 years living
in Bukovyna. We divided them into observation groups depending on the region of residence and
the level of caries intensity. The state of local immunity of the oral cavity was determined by the
levels of sIgA and lysozyme in the oral fluid. The degree of reliability of the results was statisti-
cally assessed.

Results. As a result of immunological studies, it was found that under conditions of varying
intensity of carious lesions there is a steady tendency to decrease the concentration of lysozyme
in the oral fluid of children. The results are the lowest in children from Vyzhnytsia district. In
children of Dniestr district, lysozyme activity is 7.32% higher, and in children of Chernivtsi dis-
trict — by 15.35% (p<0.05). The content of sIgA in children of the Vyzhnytsia district was
(0.29+0.002) pg/l, which was 6.45% and 12.12% lower than the values of children of the Dniester
and Chernivtsi districts (p<0.05). A decrease in its concentration in the oral fluid correlates with
an unfavourable prognosis of the disease.

Conclusions. Thus, we found that in children with carious lesions there were changes in the

system of nonspecific humoral immunity of the oral cavity.
Keywords: children, caries, saliva, lysozyme, immunoglobulin.

Introduction

Saliva is an important protective factor of the
oral cavity, which maintains dental health, promo-
tes enamel demineralization, reduces its demineral-
ization and provides local humoral protection [1].
Important components of this environment are lyso-
zyme and secretory immunoglobulin A (slgA) [2].

Lysozyme destroys bacterial cell walls through
enzymatic activity and has a bactericidal effect in-
dependently. It creates pores in the bacterial mem-
branes, which leads to their osmotic death and in-
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creases the permeability of cells to other antimi-
crobial molecules [3-5]. These properties make it
possible to effectively destroy bacterial biofilms
that protect pathogens from the effects of antibac-
terial drugs. Even with modification of the pepti-
doglycan structure or loss of the cell wall, bacteria
retain sensitivity to the cationic mechanisms of ly-
sozyme. The activity of this enzyme in the oral
fluid correlates with the state of local immunity
and indicators of antimicrobial protection of the
oral cavity.

Secretory immunoglobulin A (slgA) prevents
the adhesion of pathogenic bacteria, such as Strep-
tococcus mutans, to tooth enamel. Decreased le-
vels of sIgA are observed in children with carious
tooth lesions and are associated with an increase
in the number of cariogenic microorganisms. The
level of sIgA depends on individual characteris-
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tics, hygiene and nutrition, which makes it an im-
portant marker for assessing the risk of caries [4-7].
Monitoring of lysozyme and sIgA allows to ef-
fectively assess the state of oral immunity, which
determines the relevance of this study.

The aim of the study was to investigate the
state of local humoral immunity of the oral cavity
in children by determining the levels of lysozyme
and slgA in the oral fluid.

Materials and Methods

To achieve this goal, we examined 215 child-
ren aged 6 years living in Bukovyna. We divided
them into observation groups depending on the re-
gion of residence and the level of caries intensity.

The state of local oral immunity was determi-
ned by the levels of sIgA and lysozyme in the oral
fluid. The studies were conducted at the Educa-
tional and Research Laboratory of Bukovinian
State Medical University.

Unstimulated oral fluid was collected on an
empty stomach by spitting into test tubes. After
that, it was centrifuged at 3000 rpm for 15 minutes
and the supernatant was collected, which was
stored in a freezer at —20°C until the reaction was
performed.

The concentration of sIgA was determined us-
ing the simple radial diffusion method in agar ac-
cording to G. Manchini. The content of lysozyme
in oral fluid samples was determined using the

units/l

35.19+1.83"

32.47+1.80

37.45+1.76"
34.90+1.71

3227£149
5 3498+189
32.49+1.92

medium

method of Gorin G. in the modification of Levit-
sky A.P. and Zhigina O.0O.

The degree of reliability of the results obtained
was statistically assessed in the case of normal dis-
tribution of both samples by the Student-Fisher
test, in other cases — by the Wilcoxon U test for
independent samples and the Wilcoxon T test for
dependent samples.

Results and Discussion

As a result of immunological studies, it was
found that under conditions of different intensity
of caries lesions there is a steady tendency to de-
crease the concentration of lysozyme in the oral
fluid of children: from (34.90+1.71) units/l — un-
der conditions of low, to (30.05+1.68) units/l — un-
der conditions of high intensity, (p<0.05) (Fig. 1).

Children in the Vyzhnytsia district have the
lowest results. In children of Dniestr district, lyso-
zyme activity is 7.32% higher, and in children of
Chernivtsi district — 15.35% (p<0.05). We believe
that such results are associated with a decrease in
the function of the specific protective barrier of
the oral cavity, which protects the macroorganism
from the damaging effects of pathogenic and op-
portunistic microorganisms. The content of slgA
in children of the Vyzhnytsia district was (0.29+
+0.002) pg/l, which was 6.45% and 12.12%
lower than the values of children of the Dniester
and Chernivtsi districts (p<0.05) (Fig. 2).

33.26+1.65%"
30.05+1.68

29.25+1.87*
32.24+1.89
35.30+1.75
32.47+1.73

high total

levels of dental caries intensity

W Vyzhnytsia district (n=75)
Chernvtsi distrct (n=51)

Dniester region (n=75)
Total (n=215)

Fig. 1. Lysozyme levels in the oral fluid of children living in Bukovyna (M+m)

Notes: * — difference between the values of children from Vyzhnytsia and Dniester, Chernivtsi districts is

significant (p<0.05);

“ — difference between the values of children from Dniester and Chernivtsi districts is significant (p<0.05);
*— difference between children with low and medium, high levels of dental caries intensity, significant (p<0.05);
** — difference between children with medium and high levels of dental caries intensity, significant (p<0.05).
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Fig. 2. Levels of slgA in the oral fluid of children living in Bukovyna (M+m)

Notes: * — difference between the values of children from Vyzhnytsia and Dniester, Chernivtsi

districts is significant (p<0.05);

** — difference between the values of children from Dniester and Chernivtsi districts is significant

(p<0.05);

* — difference between children with low and medium, high levels of dental caries intensity,

significant (p<0.05);

** — difference between children with medium and high levels of dental caries intensity, signifi-

cant (p<0.05).

A decrease in its concentration in the oral fluid
correlates with an unfavourable prognosis of the
disease: the highest level of sIgA in the oral fluid
was determined at high caries intensity and ranged
from (0.32+0.002) to (0.36+0.003) pg/l (p<0.05).
At medium and high levels of caries intensity, a
significant decrease in the content of slgA in the
oral fluid of children was observed, which is due
to the insufficiency of the function of nonspecific
humoral defence at the local level.

Conclusions

Thus, we found that in children with carious
lesions there were changes in the system of non-
specific humoral immunity of the oral cavity. The
indicators were probably worse in conditions of
high intensity of caries, which correlated with the
condition of the hard tissues of the teeth. Imbal-
ance in the humoral immunity system and a de
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crease in the local protective capabilities of the
oral cavity create suitable conditions for the devel-
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ABSTRACT

Background. Palliative and Hospice Care (PHC) aims to prevent premature death of patients
from complications of serious illnesses and their comorbid impact on vital functions. As well as
adequate pain relief, treatment should be aimed at alleviating suffering and improving the quality
of life of such patients. The causes of death of palliative patients, which are closely related to the
PHC organization, in particular to the package budget financing of inpatient and mobile palliative
care for adults and children, the leading needs of palliative patients, remain insufficiently studied.

Aim. Analysis of the main causes of death of palliative patients depending on the diagnosis
and determination of their impact on the organization of palliative and hospice care.

Materials and Methods. The method of system analysis, comparative method and bibliose-
mantic method were used for the research.

Results and Conclusions. Causes of death were studied for diseases listed as palliative in
severe cases and in the presence of complications. The analysis allows us to deepen our under-
standing of the practical aspects of organizing palliative and hospice care in meeting the needs of
palliative patients, adults and children. The summary of the causes of death allows us to group
these causes into organ and system failure; vascular crises; asphyxia; thromboembolic conditions;
infectious complications up to sepsis; chronic intoxication; tumor growth in other organs with
disruption of their vital functions, metastasis; malignancy of benign tumors; complications of
treatment; brain and spinal cord lesions due to epileptic seizures, injuries, inflammatory pro-
cesses; endocrine comas; gangrene and bedsores; severe immunodeficiency; underdevelopment

or absence of organs in congenital malformations; prematurity; suicides in depressive states.
Keywords: palliative and hospice care, primary palliative diagnosis, comorbidity.

Introduction

Palliative and Hospice Care (PHC) is provided
to terminally ill patients in the last days of their
lives and is intended to reduce their suffering, the
feeling of pain and to prepare for a dignified death.
Modern development of medical technologies the-
oretically allows to ensure painless dying, which
is possible with the correct organization of medi-
cal care. The countries with developed PHC sys-
tems offer patients recognition of their palliative
status, stay in specialized institutions (hospices,
palliative departments and wards) or in "hospices
at home", adequate pain relief, euthanasia as an op-
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tion, as well as social support and spiritual sup-
port, which extend to both the patient himself and
his loved ones (caregivers) [1-3].

A significant part of palliative diseases belongs
to the category of disabling and is accompanied by
chronic intense pain [4; 5]. Depending on the main
palliative diagnosis and comorbid pathology, in
severe palliative conditions, nociceptive (associ-
ated with nerve irritation), neuropathic (associated
with organic nerve damage) type of pain prevails,
or a combination of these types of pain is present.
Depending on the intensity of pain, which is de-
rived from the characteristics of the pathological
process and individual perception of pain, narcotic
drugs (morphine, oxycodone, buprenorphine, etc.),
non-narcotic drugs (primarily Nonsteroidal Anti-
Inflammatory Drugs, NSAIDs) and adjuvants (not
intended for direct pain relief, but capable of en-
hancing the effect of analgesic drugs — sedatives,
hypnotics, anticonvulsants, neuroleptics, etc.)
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are used for pain relief [2; 6; 7]. The recent legali-
zation of medical cannabis theoretically signifi-
cantly expands the possibilities of adequate pain
relief. However, to practically realize this oppor-
tunity, Ukraine needs to accelerate the adoption of
by-laws regulating cultivation of cannabis, pro-
duction of cannabis-based drugs, and simplify the
procedures for obtaining these drugs by palliative
patients [8; 9].

Pain in severe palliative conditions is not
a "signal” pain, i.e., it does not indicate a previ-
ously unknown health problem. On the contrary,
it is emotionally debilitating and depletes the im-
mune and endocrine systems. Its impact on in-
flammatory processes is negative due to its partic-
ipation in "pathological circles" [2; 4; 5; 10]. This
indicates the need for constant adequate pain relief
for palliative patients, but taking into account the
risks of excessive sedation, which can lead to
death. It is these risks that allow us to talk about
the need to prevent premature death in patients
who already expect it to be imminent. In the on-
going debate about the risks and benefits of long-
term pain relief with narcotic drugs, it is necessary
to focus on evidence collected according to the
rules of evidence-based medicine [11; 12].

In recent years, researchers from the Ukrainian
Center for Public Data (Kyiv, Ukraine) and
Kharkiv National Medical University have made
progress in determining the list of palliative di-
seases in Ukraine [13-16]. Representatives of the
first organization calculated the need for PHC and
determined the list of main palliative diagnoses of
adults and children for 2018. Representatives of
the second organization expanded this list, calcu-
lated the need for PHC for 2019-2020 and fore-
casted this need for 2021-2022. Subsequently,
this forecast was checked and revised retrospec-
tively using the creeping trend method with a con-
stant smoothing segment. The method itself was
also improved [16; 17].

In their further studies, representatives of the
Kharkiv group studied the features of the organi-
zation of PHC at the regional level [18; 19], im-
proved the questionnaire on the quality of life of
palliative patients of neurological and oncological
profiles [20; 21], studied the issues of types of
pain in different palliative diagnoses, features of
pain relief [4; 6; 7], attitudes towards the possi-
bility of legalizing euthanasia [22—25]. To date,
the causes of death of palliative patients, which
are closely related to the organization of PHC, in
particular, with the package budget financing of
stationary and mobile palliative care for adults and

children [26], and the leading needs of palliative
patients [1; 8], remain insufficiently studied in the
works of the authors and according to the results
of searches on PubMed, Google and Google
Scholar.

The aim of the study was to analyze the main
causes of death of palliative patients depending on
the diagnosis and to determine their impact on the
organization of palliative and hospice care.

Materials and Methods

The research used methods of systematic
analysis, comparative and bibliosemantic, with
a search for sources on PubMed, Google and
Google Scholar using the keywords "palliative
and hospice care", "causes of death of palliative
patients", "comorbidity of palliative diseases" in
Ukrainian and English. In connection with the the-
oretical approach to the research, bioethical exa-
minations of the research materials were not con-
ducted. Statistical methods were also not used.

Results and Discussion

The causes of death of cancer patients (C00-
C97, D00-D48 according to the International Sta-
tistical Classification of Diseases and Related
Health Problems, 10" revision, ICD-10) are can-
cer intoxication, failure of affected organs and
systems (respiratory, cardiovascular, renal, he-
patic failure), cachexia, metastasis and germina-
tion of tumors to other organs with disruption of
their vital functions, thromboembolism, infectious
complications (sepsis, infection of decaying tu-
mors). Treatment complications are also possible.
For example, death due to excessive sedation with
narcotic analgesics [7; 27; 28]. Cancer patients
with malignant neoplasms accounted for (36.3—
40.4)% of all palliative adult patients and (13.5—
17.8)% of children with palliative diagnoses in
Ukraine for the period 2018-2020, according to
the calculation of the need for PHC in Ukraine per-
formed by Nesterenko V.G. et al. (2021) [14-17].

The causes of death from cardiovascular di-
seases (100-199 according to ICD-10) are usually
acute and chronic heart failure, circulatory failure
due to myocardial infarction and stroke of the
brain vessels (hemorrhagic and ischemic), chronic
heart failure, thromboembolic conditions and car-
diac arrhythmias. Rupture of aneurysms against
a background of hypertension with internal blee-
ding is also possible [29-33]. Cardiovascular di-
seases accounted for (32.8-40.1) % of all pallia-
tive adult patients and (1.6-2.3) % of children
with palliative diagnoses in Ukraine for the period
2018-2020 according to the calculation of the
need for PHC in Ukraine.
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The causes of death in adult dementia (F72—
F79 according to ICD-10) and severe and pro-
found mental retardation in children (FOO—FO03 ac-
cording to ICD-10) are swallowing disorders and
related asphyxia and aspiration pneumonia; uri-
nary tract infections up to septic conditions; pres-
sure ulcers and their infectious complications; an-
orexia; treatment complications [34-37]. An im-
portant aspect of organizing PHC for these cate-
gories of palliative patients is the resumption of
the collection of statistical data on morbidity,
which was discontinued in Ukraine in 2019.

The causes of death from tuberculosis (A15—
A19 according to ICD-10) are bronchial obstruc-
tion and respiratory failure; massive pulmonary
hemorrhage; HIV infection (in combination with
tuberculosis, the stage of this disease is defined as
AIDS); meningitis. The infectious process threa-
tens the life of the patient when infected with
a pathogen with multidrug resistance to antibio-
tics [38—41]. In 2022, tuberculosis was the second
leading cause of death from infectious diseases in
the world, second only to COVID-19 (7.5 million
new cases of infection). In 2023, it was in first
place (8.2 million new cases of infection). At the
same time, the elderly and people with disabilities
are at risk and often require palliative care [42—
45].

The causes of death in diabetes mellitus (E10—
E14 according to ICD-10) are diabetic coma, vas-
cular crises, renal failure, infectious complications
(up to sepsis) due to the development of gangrene
of the lower extremities, and pressure sores [46].

The causes of death in rheumatoid arthritis
(M05-MO06 according to ICD-10) are mainly in-
fectious complications (up to sepsis) of immobi-
lity caused by the disease (bedsores, pneumonia)
and complications of treatment (primarily immu-
nosuppressants, which reduce the body's resis-
tance to infectious diseases and can cause liver fi-
brosis) [47-49]. Fibrosis and cirrhosis of the liver
(K74 according to ICD-10) are also considered as
palliative conditions in adults and children. Most
often, their occurrence is associated with chronic
hepatitis (K73, K75.2, K75.3 according to ICD-
10), and death is caused by liver failure, bleeding,
malignancy (liver cancer), infectious complica-
tions of immobility in these diseases (skin infec-
tions, pneumonia), which can cause sepsis [50].

The causes of death in HIV infection are the
development of the final stage of the disease
(AIDS) and related infectious and oncological
processes (B20-B24 according to ICD-10). Due
to the ineffectiveness of immune defense, even

opportunistic infections can cause severe conse-
guences, and the range of possible oncological di-
agnoses is significantly expanded (for example,
due to Kaposi's sarcoma). NeuroAIDS can also be
a direct cause of death. In war conditions, tempo-
rarily displaced persons and migrants with HIV-
positive status may be deprived of access to an-
tiretroviral therapy, which can accelerate the de-
velopment of AIDS and its fatal complications
[51-53].

The causes of death in Chronic Obstructive
Pulmonary Disease (COPD) (J43-J47 according
to ICD-10) are respiratory failure due to pneumo-
nia, bronchial obstruction, destruction of lung tis-
sue affected by the infectious process, and tumor
destruction. Treatment complications are also pos-
sible: allergic reactions up to anaphylaxis, cardiac
arrhythmias, thromboembolism, steroid insuffi-
ciency due to long-term treatment with inhaled
corticosteroids. Chronic lack of oxygen can cause
heart failure. The onset of death is significantly
accelerated by the widespread use of tobacco
smoking in the world [54-57]. Even before the
start of the COVID-19 pandemic, COPD was one
of the leading causes of death in the world. Thus,
in 2016, the disease caused more than 3 million
deaths and took 3rd place among the 10 leading
causes of death [56]. When collecting data on
causes of death, COPD should be counted sepa-
rately from deaths caused by COVID-19. But in
practice, these causes were often not separated.

The causes of death in kidney diseases (NOO—
N15, N20-N23 according to ICD-10) are renal
failure, uremia, infectious complications of in-
flammatory processes in the kidneys. Severe com-
plications of treatment are also possible: the de-
velopment of an infectious process at the site of
access to the vessels during dialysis, malignancy
of kidney tumors during dialysis, gastrointestinal
bleeding from damage to the mucous membranes
by oral drugs, cardiac arrhythmias due to devia-
tions from the norm of potassium content in the
blood caused by treatment with loop and thiazide
diuretics, angiotensin-converting enzyme inhibi-
tors [58-63].

The causes of death in cystic fibrosis (E84 ac-
cording to ICD-10) are respiratory, cardiovascular
and hepatic failure, cystic fibrosis of the pancreas
and infectious complications of the disease, up to
sepsis [64; 65]. Insufficiency of organs and organ
systems is also a cause of death in children with
mucopolysaccharidosis (E76 according to ICD-
10), but in addition to cardiovascular, respiratory
and hepatic failure, renal failure should be added.
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Other causes of death are seizures that damage the
brain, arrhythmias and infectious complications
[66; 67].

The causes of death in congenital malforma-
tions of newborns (Q00—Q99 according to ICD-
10) are the absence or underdevelopment of or-
gans, causing all possible types of organ failure,
immediately after birth or during the growth and
development of the child. Malformations that are
present in the nervous system can cause seizures
and paralysis. Complications of surgical treatment
of these patients can also affect vital signs [68—
71].

Perinatal conditions that lead to death and re-
quire palliative care for children (P05-P96 ac-
cording to ICD-10) may be associated with con-
genital malformations [72], prematurity, patholo-
gy of pregnant women (including extragenital),
fetal asphyxia, bleeding of pregnant women and
women in labor, infections of pregnant women,
fetus and newborn [73-75].

The causes of death in cerebral palsy (G80 ac-
cording to ICD-10) may include decompensation
of the underlying disease with impaired nervous
regulation of the respiratory process and the de-
velopment of acute heart failure, aspiration pneu-
monia, thromboembolic conditions, seizures, tu-
mor malignancy, infectious processes of the uri-
nary system up to sepsis [76—78].

Inflammatory diseases of the Central Nervous
System (CNS) (E70.0 according to ICD-10) lead
to death due to depression of the respiratory cen-
ter, additional damage to nerve structures during
epileptic seizures, as well as suicides in a state of
depression, malignancy of tumors and complica-
tions of treatment [79-81]. In turn, epilepsy (G40
according to ICD-10) can cause Sudden Unex-
pected Death in Epilepsy (SUDEP) due to damage
to nerve centers during an attack with a stroke,
trauma (especially when falling during an attack).
Drowning during an attack and suicide in depres-
sive states are also possible [82; 83].

Multiple sclerosis (G35 according to ICD-10)
can cause death due to the development of pneu-
monia, vascular crises, pulmonary embolism, in-
fectious complications of immobility (bedsores,
urinary tract infections), up to sepsis, and suicide
in depressive states [84-87].

The medical and social component of prevent-
ing most premature deaths of palliative patients
consists of promoting timely examination and
treatment of diseases with controllable and condi-

tionally controllable risk factors, promoting vac-
cinations, safe sex, quitting tobacco smoking, rec-
reational drug use and alcohol abuse, implement-
ing anti-epidemic rules, and building partnerships
between patients and doctors in health care [88—
93].

Conclusions

The causes of death have been studied for dis-
eases listed as palliative in severe cases and in the
presence of complications. The analysis allows us
to deepen our understanding of the practical as-
pects of organizing palliative and hospice care in
terms of meeting the needs of palliative patients,
adults and children. The summary of determining
the causes of death allows us to group these causes
into organ and system failure (cardiovascular, res-
piratory, hepatic and renal); vascular crises (cere-
bral strokes and myocardial infarctions, cardiac
arrest due to rhythm disturbances); asphyxia (fe-
tal, adults due to food aspiration, bronchial ob-
struction); thromboembolic conditions (including
pulmonary embolism); infectious complications
up to sepsis, chronic intoxication (cancerous, in-
cluding during tumor decay; uremia; against the
background of multi-resistance of microflora to
antibiotics); tumor growth in other organs with
disruption of their vital functions, metastasis; ma-
lignancy of benign tumors; complications of treat-
ment (including excessive sedation, which caused
premature death; electrolyte imbalance; anaphy-
laxis of unsuccessful surgical interventions and re-
suscitation); brain and spinal cord lesions due to
epileptic seizures, injuries, inflammatory pro-
cesses; endocrine comas; gangrene and bedsores;
severe immunodeficiency; underdevelopment or
absence of organs in congenital malformations;
prematurity; suicides in depressive states.

DECLARATIONS:

Disclosure Statement

The authors have no potential conflicts of in-
terest to disclosure, including specific financial in-
terests, relationships, and/or affiliations rele-vant
to the subject matter or materials included.

Statement of Ethics

The authors have no ethical conflicts to dis-
closure.

Data Transparency

The data can be requested from the authors.

Funding Sources

There are no external sources of funding.

Consent for publication

All authors give their consent to publication.

INTER COLLEGAS. Vol. 11, No.4 (2024)

42

ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

References

1. Holovanova IA, Shevchenko AS. The issue of patient-oriented organization of palliative and hospice
care in Ukraine. Experimental and Clinical Medicine. 2021;90(2):21-7. DOI: 10.35339/ekm.2021.90.2.hos.

2. Nesterenko VG. The controllability of pain in palliative medicine as a factor in the medical and social
impact on the patients’ quality of life at the end-of-life. Experimental and Clinical Medicine. 2024;93(1):69-
86. DOI: 10.35339/ekm.2024.93.1.nes. [In Ukrainian].

3. Smiianov VA. Medical assistance in dying for palliative patients in different countries of the world:
lessons on euthanasia legalization. Inter Collegas. 2024;11(2):32-40. DOI: 10.35339/ic.11.2.smi.

4. Nesterenko VG, Shevchenko AS, Zelenska KO, Hryhorov MM. Clinical and epidemiological character-
istics of disabling neurological diseases (literature review). International Neurological Journal. 2024;20(4):
176-84. DOI: 10.22141/2224-0713.20.4.2024.1079. [In Ukrainian].

5. Kluger BM, Hudson P, Hanson LC, Buzgova R, Creutzfeldt CJ, Gursahani R, et al. Palliative care to
support the needs of adults with neurological disease. Lancet Neurol. 2023;22(7):619-31. DOI: 10.1016/
S1474-4422(23)00129-1. Erratum in: Lancet Neurol. 2023;22(10):e11. DOI: 10.1016/S1474-4422(23)00310-1.
PMID: 37353280.

6. Lekhan VM. Impact of different types of pain on organizational decisions in palliative medicine. Medi-
cine Today and Tomorrow. 2024;93(1):47-55. DOI: 10.35339/msz.2024.93.1.lvm.

7. Nesterenko VG, Mykhnevych KG. Practical aspects of pain relief in palliative medicine. Inter Collegas.
2024;11(1):57-72. DOI: 10.35339/ic.11.1.nem.

8. Holovanova IA, Shevchenko AS. Determination of the main needs of palliative patients and ways of
their provision in the health care system of Ukraine. Experimental and Clinical Medicine. 2021;90(3):88-94.
DOI: 10.35339/ekm.2021.90.3.hos.

9. Lekhan VM. The importance of medical cannabis for solving the problem of providing analgesia to
palliative patients in Ukraine. Experimental and Clinical Medicine. 2024;93(1):87-93. DOI: 10.35339/ekm.
2024.93.1.lvm.

10. Wijdicks EF, Varelas PN, Gronseth GS, Greer DM; American Academy of Neurology. Evidence -based
guideline update: determining brain death in adults: report of the Quality Standards Subcommittee of the
American Academy of Neurology. Neurology. 2010;74(23):1911-8. DOI: 10.1212/WNL.0b013e3181e242a8.
PMID: 20530327.

11. Shevchenko AS, Brown GW. What evidence-based medicine can oppose to falsifications in science.
Bull KhRIPHS. 2020;96(4):24-35 DOI: 10.5281/zenodo.5076629. [In Ukrainian].

12. Nesterenko VG, Burzynska J. Justification of the model of optimized system of providing palliative and
hospice care to the population of Ukraine. Inter Collegas. 2024;11(3):10p. In press. DOI: 10.35339/ic.11.3.neb.

13. The need for palliative care: an assessment based on 2018 data. Ukrainian Center for Public Data.
[Internet]. Available at: https://socialdata.org.ua/palliative/ [accessed 20 Dec 2024]. [In Ukrainian].

14. Nesterenko VG. The need for palliative and hospice care in Ukraine in 2018-2020. Medicine Today
and Tomorrow. 2021;90(3):43-52. DOI: 10.35339/msz.2021.90.3.nes. [In Ukrainian].

15. Nesterenko VG. Forecasting the need for palliative and hospice care in Ukraine for 2021-2022. Exper-
imental and Clinical Medicine. 2021;90(4):25-34. DOI: 10.35339/ekm.2021.90.4.nes. [In Ukrainian].

16. Nesterenko VG, Redka IV, Sukhonosov RO, Grygorov SM, Shevchenko AS, Aliieva TD. Forecasting
the need for palliative and hospice care using the creeping trend method with segment smoothing. Wiad Lek.
2024,77(5):980-4. DOI: 10.36740/WLek202405116. PMID: 39008586.

17. Nesterenko VG, Shevchenko VV. Calculation of the national need for palliative care by the refined
method of trends in the conditions of a military crisis. Eastern Ukrainian Medical Journal. 2024;12(3):711-20.
DOI: 10.21272/eum|.2024;12(3):711-720.

18. Nesterenko VH, Peresypkina TV, Shevchenko OS, Sarkhadova Il. Palliative and hospice care in the
Kharkiv region in the first year of the war. Ukraine. Nation's Health. 2023;73(3):106-12. DOI: 10.32782/2077-
6594/2023.3/18.

19. Nesterenko VG, Sarkhadova Il. Palliative and hospice care for adults in the Kharkiv Regional Center
of Palliative Medicine "Hospice" in 2016-2022. Experimental and Clinical Medicine. 2023;92(2):58-68. DOI:
10.35339/ekm.2023.92.2.nes. [In Ukrainian].

20. Nesterenko VG. Peculiarities of using the SF-36 questionnaire in palliative neurological patients. Med-
icine Today and Tomorrow. 2023;92(2):62-72. DOI: 10.35339/msz.2023.92.2.nes. [In Ukrainian].

INTER COLLEGAS. Vol. 11, No.4 (2024) 43 ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

21. Nesterenko VG. Peculiarities of using the SF-36 questionnaire in palliative oncological patients. Ex-
perimental and Clinical Medicine. 2023;92(3):73-85. DOI: 10.35339/ekm.2023.92.3.nes. [In Ukrainian].

22. Nesterenko VG, Lytvynenko OYu. Readiness for dialogue regarding euthanasia of palliative patients
in Ukraine. Experimental and Clinical Medicine. 2024;93(2):79-88. DOI: 10.35339/ekm.2024.93.2.nel. [In
Ukrainian].

23. Titko EV, Deineko OV. Euthanasia / suicide tourism as the human rights protection phenomenon in the
present time. Academic notes of the V.l. Vernadsky Tavrida National University. Series: Legal Sciences.
2020;31(70(2(3))):227-32. DOI: 10.32838/2707-0581/2020.2-3/36. [In Ukrainian].

24. Shevchenko AS, Kuts YuV, Gavrylova SA, Gavrylov EV. Legislative, historical and practical aspects
of phenomena that potentially violate the right to life. Bull KhRIPHS. 2020;93(1):20-7. DOI: 10.5281/ze-
n0do.3960410. [In Ukrainian].

25. Nesterenko VG, Krasnikova SO, Shevchenko AS. Media discussions about hospice and palliative care
in Ukraine since the beginning of the war. Proceedings of the VI-th scientific and practical conference with
international participation "Public health in Ukraine: problems and ways to solve them", dedicated to the 100-
th anniversary of the department of public health and health care management of the Kharkiv National Medical
University (Tomilin's readings), 2 Nov 2023. 4 p. DOI: 10.5281/zenodo.10053065.

26. Holovanova IA, Shevchenko AS. Evaluation of packaged funding programs for palliative and hospice
care by the National Health Service of Ukraine. Experimental and Clinical Medicine. 2021;90(4):45-52. DOI:
10.35339/ekm.2021.90.4.hos.

27. Ortega CE, Seidner Y, Dominguez I. Mining CK2 in cancer. PLoS One. 2014;9(12):e115609. DOI:
10.1371/journal.pone.0115609. Erratum in: PLoS One. 2015;10(3):0120224. DOI: 10.1371/journal.pone.
0120224. PMID: 255417109.

28. Yao N, Sun X. Challenges and Opportunities to Conduct Cancer Care Research in China: Experience
from a Pilot Project. China Health Rev. 2014;5(2):4-9. PMID: 25664325.

29. Mishchenko M, Shevchenko A, Mishchenko A. Key directions in the organization of health care and
prevention actions to reduce mortality from cardiovascular diseases in Ukraine. Abstracts of XVI international
scientific and practical conference "Prospects for the development of modern science and practice" (Graz,
Austria, 11 May 2020). P. 80-2. DOI: 10.5281/zen0d0.3820773.

30. Ognev VA, Mishchenko MM, Mishchenko AN, Shevchenko AS. World strategy on tobacco control
and mortality from cardiovascular diseases in Ukraine. Abstracts of the 2nd International scientific and prac-
tical conference "Modern science: problems and innovations™ (Stockholm, Sweden, 03—-05 May 2020). SSPG
Publish. P. 102-8. DOI: 10.5281/zenodo.3787953.

31. Mishchenko MM, Shevchenko AS, Mishchenko AN. Risk factors of ishemic stroke and their intercon-
nection. Dynamics of the development of world science: Abstracts of the 8th International scientific and prac-
tical conference (Vancouver, Canada, 15-17 April 2020). Publishing House "ACCENT". P. 124-9. DOI:
10.5281/zenodo.3755806.

32. Ognev VA, Mishchenko MM, Mishchenko AN, Shevchenko AS. About value and study of the various
risk factors for the development of a cerebral stroke. Topical issues of the development of modern science:
Abstracts of the 8th International scientific and practical conference (Sofia, Bulgaria, 08-10 Apr 2020). Pub-
lishing House "ACCENT". P. 62-9. DOI: 10.5281/zenodo.3747558.

33. Mishchenko MM, Mishchenko AN, Shevchenko AS. On the study of risk factors for cardiovascular
diseases. Proceedings of the XIX International Scientific and Practical Conference "Modern Science and its
Impact on Humanity Development” (Ukraine, Kharkiv, 28 Feb 2020). Bull KhRIPHS. 2020;93(1):60-1. DOI:
10.5281/zen0d0.4005972.

34. Picard G, Bier JC, Capron I, De Deyn PP, Deryck O, Engelborghs S, et al. Dementia, End of Life, and
Euthanasia: A Survey Among Dementia Specialists Organized by the Belgian Dementia Council. J Alzheimers
Dis. 2019;69(4):989-1001. DOI: 10.3233/JAD-181277. PMID: 31127774.

35. Enroth L, Raitanen J, Hervonen A, Nosraty L, Jylha M. Is socioeconomic status a predictor of mortality
in nonagenarians? The vitality 90+ study. Age Ageing. 2015;44(1):123-9. DOI: 10.1093/ageing/afu092.
PMID: 25002455.

36. Fairthorne J, Hammond G, Bourke J, Jacoby P, Leonard H. Early mortality and primary causes of death
in mothers of children with intellectual disability or autism spectrum disorder: a retrospective cohort study.
PLo0S One. 2014;9(12):€113430. DOI: 10.1371/journal.pone.0113430. PMID: 25535971.

INTER COLLEGAS. Vol. 11, No.4 (2024) 44 ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

37. Holland JN, Schmidt AT. Static and Dynamic Factors Promoting Resilience following Traumatic Brain
Injury: A Brief Review. Neural Plast. 2015;2015:902802. DOI: 10.1155/2015/902802. PMID: 26347352.

38. Bely SN, Yeskova LI, Shevchenko AS. HIV: the history of detection, tropism and methods of immun-
ization. Red Ribbon: Journal for medical workers and AIDS service organizations. 2000;(2):15-9. DOI:
10.5281/zenodo.3715389.

39. Cambier CJ, Falkow S, Ramakrishnan L. Host evasion and exploitation schemes of Mycobacterium
tuberculosis. Cell. 2014;159(7):1497-509. DOI: 10.1016/j.cell.2014.11.024. PMID: 25525872.

40. Field N, Lim MS, Murray J, Dowdeswell RJ, Glynn JR, Sonnenberg P. Timing, rates, and causes of
death in a large South African tuberculosis programme. BMC Infect Dis. 2014;14:3858. DOI: 10.1186/s12879-
014-0679-9. PMID: 25528248.

41. Belayneh M, Giday K, Lemma H. Treatment outcome of human immunodeficiency virus and tubercu-
losis co-infected patients in public hospitals of eastern and southern zone of Tigray region, Ethiopia. Braz J
Infect Dis. 2015;19(1):47-51. DOI: 10.1016/j.bjid.2014.09.002. PMID: 25467923.

42. Das S, Tucker |, Stewart P. Inhaled dry powder formulations for treating tuberculosis. Curr Drug Deliv.
2015;12(1):26-39. DOI: 10.2174/1567201811666140716123050. PMID: 25030114.

43. Salazar-Austin N, Dowdy DW, Chaisson RE, Golub JE. Seventy Years of Tuberculosis Prevention:
Efficacy, Effectiveness, Toxicity, Durability, and Duration. Am J Epidemiol. 2019;188(12):2078-2085. DOI:
10.1093/aje/kwz172. PMID: 31364692.

44, Jelinska A, Zajac M, Dadej A, Tomczak S, Geszke-Moritz M, Muszalska-Kolos I. Tuberculosis — Pre-
sent Medication and Therapeutic Prospects. Curr Med Chem. 2020;27(4):630-56. PMID: 30457045. DOI:
10.2174/0929867325666181120100025.

45. Global tuberculosis report 2024. Geneva: World Health Organization; 2024. 69 p. Available at:
https://iris.who.int/bitstream/handle/10665/379339/9789240101531 -eng.pdf

46. Rijal A, Nielsen EE, Hemmingsen B, Neupane D, Gade PH, Olsen MH, Jakobsen JC. Adding exercise
to usual care in patients with hypertension, type 2 diabetes mellitus and/or cardiovascular disease: a protocol
for a systematic review with meta-analysis and trial sequential analysis. Syst Rev. 2019;8(1):330. DOI:
10.1186/513643-019-1233-z. PMID: 31847918.

47. Kim SU, Kim BK, Park JY, Kim DY, Ahn SH, Park YB, et al. Fibrosis-4 index at diagnosis can predict
all-cause mortality in patients with rheumatoid arthritis: A retrospective monocentric study. Mod Rheumatol.
2020;30(1):70-7. DOI: 10.1080/14397595.2018.1558760. PMID: 30557057.

48. Avouac J, Degrave R, Vergneault H, Combier A, Wanono S, Boisson M, et al. Risk of liver fibrosis
induced by methotrexate and other rheumatoid arthritis medications according to the Fibrosis-4 Index. Clin
Exp Rheumatol. 2022;40(1):150-7. DOI: 10.55563/clinexprheumatol/usddjr. PMID: 33938795.

49. Uzun GS, Bulat B, Ayan G, Kilic L, Kalyoncu U. Liver fibrosis in inflammatory arthritis patients treated
with methotrexate and hydroxychloroquine: A FIB-4 index analysis. Int J Rheum Dis. 2024;27(10):e15390.
DOI: 10.1111/1756-185X.15390. PMID: 39439367.

50. Cannon MD, Martin P, Carrion AF. Bacterial Infection in Patients with Cirrhosis: Don't Get Bugged to
Death. Dig Dis Sci. 2020;65(1):31-7. DOI: 10.1007/s10620-019-05943-6. PMID: 31768880.

51. European Pregnancy and Paediatric HIV Cohort Collaboration (EPPICC) Study Group in EuroCoord.
Prevalence and Clinical Outcomes of Poor Immune Response Despite Virologically Suppressive Antiretroviral
Therapy Among Children and Adolescents with Human Immunodeficiency Virus in Europe and Thailand:
Cohort Study. Clin Infect Dis. 2020;70(3):404-15. DOI: 10.1093/cid/ciz253. PMID: 30919882.

52. Hussein M, Dibaba B, Wondu Y. Factors Influencing Effectiveness of Peer Education Against Non-
adherence to Antiretroviral Therapy Among Adult People Living with HIV/AIDS: A Pre-Post Intervention
Study in Arsi Zone, Ethiopia. HIV AIDS (Auckl). 2020;12:1-7. DOI: 10.2147/HI1V.S228330. PMID: 32021482.

53. Ogard-Repal A, Berg RC, Fossum M. Peer Support for People Living With HIV: A Scoping Review.
Health Promot Pract. 2023;24(1):172-90. DOI: 10.1177/15248399211049824. PMID: 34693785.

54. Haque MA. Seasonal Incidence of Community-acquired Pneumonia: A Retrospective Study in a Ter-
tiary Care Hospital in Kathmandu, Nepal. Cureus. 2019 Dec 18;11(12):e6417. DOI: 10.7759/cureus.6417.
PMID: 31988818.

55. Allen JL. Airway function throughout the lifespan: Pediatric origins of adult respiratory disease. Pediatr
Investig. 2019;3(4):236-44. DOI: 10.1002/ped4.12165. PMID: 32851329.

INTER COLLEGAS. Vol. 11, No.4 (2024) 45 ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

56. Lin WY, Verma VK, Lee MY, Lin HC, Lai CS. Prediction of 30-Day Readmission for COPD Patients
Using Accelerometer-Based Activity Monitoring. Sensors (Basel). 2019;20(1):217. DOI: 10.3390/s20010217.
PMID: 31905995.

57. Ogata-Suetsugu S, Hamada N, Tsuda T, Takata S, Kitasato Y, Inoue N, et al.; Fukuoka tobacco-related
lung disease (FOLD) registry study group, Fukuoka, Japan. Characteristics of tobacco-related lung diseases in
Fukuoka Prefecture, Japan: A prospective, multi-institutional, observational study. Respir Investig.
2020;58(1):74-80. DOI: 10.1016/j.resinv.2019.10.002. PMID: 31727581.

58. Provenzano M, Coppolino G, Faga T, Garofalo C, Serra R, Andreucci M. Epidemiology of cardiovas-
cular risk in chronic kidney disease patients: the real silent killer. Rev Cardiovasc Med. 2019 Dec;20(4):209-
20. DOI: 10.31083/j.rcm.2019.04.548. PMID: 31912712.

59. Navaneethan SD, Schold JD, Arrigain S, Kirwan JP, Nally JV Jr. Body mass index and causes of death
in chronic kidney disease. Kidney Int. 2016;89(3):675-82. doi: 10.1016/j.kint.2015.12.002. PMID: 26880461.

60. Bhandari SK, Zhou H, Shaw SF, Shi J, Tilluckdharry NS, Rhee CM, et al. Causes of Death in End-
Stage Kidney Disease: Comparison between the United States Renal Data System and a Large Integrated
Health Care System. Am J Nephrol. 2022;53(1):32-40. DOI: 10.1159/000520466. PMID: 35016183.

61. Aune D, Sun X, Nie J, Huang W, Liao B, Wang Y. Self-reported chronic kidney disease and the risk of
all-cause and cause-specific mortality: outcome-wide association study of 54 causes of death in the National
Health Interview Survey. BMC Nephrol. 2022 Apr 30;23(1):165. DOI: 10.1186/s12882-022-02771-1. PMID:
35488232.

62. Banshodani M, Kawanishi H, Moriishi M, Shintaku S, Tsuchiya S. Association between Dialysis Mo-
dality and Cardiovascular Diseases: A Comparison between Peritoneal Dialysis and Hemodialysis. Blood Pu-
rif. 2020;49(3):302-9. DOI: 10.1159/000504040. PMID: 31851981.

63. Ramos AM, Fernandez-Fernandez B, Perez-Gomez MV, Carriazo Julio SM, Sanchez-Nino MD, Sanz
A, et al. Design and optimization strategies for the development of new drugs that treat chronic kidney disease.
Expert Opin Drug Discov. 2020;15(1):101-115. DOI: 10.1080/17460441.2020.1690450. PMID: 31736379.

64. Martin C, Hamard C, Kanaan R, Boussaud V, Grenet D, Abely M, et al. Causes of death in French
cystic fibrosis patients: The need for improvement in transplantation referral strategies! J Cyst Fibros.
2016;15(2):204-12. DOI: 10.1016/j.jcf.2015.09.002. PMID: 263913809.

65. Zang X, Monge ME, Gaul DA, McCarty NA, Stecenko A, Fernandez FM. Early Detection of Cystic
Fibrosis Acute Pulmonary Exacerbations by Exhaled Breath Condensate Metabolomics. J Proteome Res.
2020;19(1):144-52. DOI: 10.1021/acs.jproteome.9b00443. PMID: 31621328.

66. Rosser BA, Chan C, Hoschtitzky A. Surgical Management of Valvular Heart Disease in Mucopolysac-
charidoses: A Review of Literature. Biomedicines. 2022;10(2):375. DOI: 10.3390/biomedicines10020375.
PMID: 35203584.

67. Thomas S, Ramaswami U, Cleary M, Yaqub M, Raebel EM. Gastrointestinal Manifestations in Muco-
polysaccharidosis Type IlI: Review of Death Certificates and the Literature. J Clin Med. 2021;10(19):4445.
DOI: 10.3390/jcm10194445. PMID: 34640463.

68. Eskedal LT, Hagemo PS, Eskild A, Fraslie KF, Seiler S, Thaulow E. A population-based study relevant
to seasonal variations in causes of death in children undergoing surgery for congenital cardiac malformations.
Cardiol Young. 2007;17(4):423-31. DOI: 10.1017/S1047951107000881. PMID: 17583596.

69. Dodge OG, McKinney B. Causes of perinatal death in uganda africans, with special reference to con-
genital malformations. J Pediatr. 1964;65:267-9. DOI: 10.1016/s0022-3476(64)80529-1. PMID: 14198801.

70. Agrawal A, Swaminathan S, Guvvala SL, Gorla SR. Border Medicine: The Pediatric Cardiology Per-
spective. Pediatr Cardiol. 2020;41(1):202-5. DOI: 10.1007/s00246-019-02171-7. PMID: 31342117.

71. Szot JO, Campagnolo C, Cao Y, lyer KR, Cuny H, Drysdale T, et al. Bi-allelic Mutations in NADSYN1
Cause Multiple Organ Defects and Expand the Genotypic Spectrum of Congenital NAD Deficiency Disorders.
Am J Hum Genet. 2020 Jan 2;106(1):129-136. DOI: 10.1016/j.ajhg.2019.12.006. PMID: 31883644.

72. Almli LM, Ely DM, Ailes EC, Abouk R, Grosse SD, Isenburg JL, et al. Infant Mortality Attributable
to Birth Defects — United States, 2003-2017. MMWR Morb Mortal Wkly Rep. 2020;69(2):25-9. DOI:
10.15585/mmwr.mm6902al. PMID: 31945037.

73. Dangel T, Wojciechowska U. New catalogue of conditions that may require pediatric palliative care.
Przegl Epidemiol. 2020;74(3):503-20. DOI: 10.32394/PE.74.44. PMID: 33576589.

INTER COLLEGAS. Vol. 11, No.4 (2024) 46 ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

74. Lemmon ME, Bonifacio SL, Shellhaas RA, Wusthoff CJ, Greenberg RG, Soul JS, et al.; Neonatal
Seizure Registry. Characterization of Death in Infants with Neonatal Seizures. Pediatr Neurol. 2020;113:21-5.
DOI: 10.1016/j.pediatrneurol.2020.08.002. PMID: 32980743.

75. Barry A, Prentice T, Wilkinson D. End-of-life care over four decades in a quaternary neonatal intensive
care unit. J Paediatr Child Health. 2023;59(2):341-5. DOI: 10.1111/jpc.16296. PMID: 36495233.

76. Reddihough DS, Baikie G, Walstab JE. Cerebral palsy in Victoria, Australia: mortality and causes of
death. J Paediatr Child Health. 2001;37(2):183-6. DOI: 10.1046/j.1440-1754.2001.00644.x. PMID: 11328476.

77. Peterson MD, Wilson AM, Hurvitz EA. Underlying Causes of Death among Adults with Cerebral Palsy.
J Clin Med. 2022;11(21):6333. DOI: 10.3390/jcm11216333. PMID: 36362560.

78. Durufle-Tapin A, Colin A, Nicolas B, Lebreton C, Dauvergne F, Gallien P. Analysis of the medical
causes of death in cerebral palsy. Ann Phys Rehabil Med. 2014;57(1):24-37. DOI: 10.1016/j.re-
hab.2013.11.002. PMID: 24341986.

79. Alotaibi AS, Mahroos RA, Al Yateem SS, Menezes RG. Central Nervous System Causes of Sudden
Unexpected Death: A Comprehensive Review. Cureus. 2022;14(1):e20944. DOI: 10.7759/cureus.20944.
PMID: 35004089.

80. Ekkert A, Saulyte M, Jatuzis D. Inflammatory Disorders of the Central Nervous System Vessels: Nar-
rative Review. Medicina (Kaunas). 2022;58(10):1446. DOI: 10.3390/medicina58101446. PMID: 36295606.

81. Nageshwaran S, Wilson HC, Dickenson A, Ledingham D. (Eds.). Inflammatory disorders of the central
nervous system. P. 77-94. In: Drugs in Neurology. Oxford: Oxford Academic; 2016. DOI: 10.1093/med/
9780199664368.003.0006.

82. Beghi E. The Epidemiology of Epilepsy. Neuroepidemiology. 2020;54(2):185-91. DOI: 10.1159/
000503831. PMID: 31852003.

83. Auzmendi J, Puchulu MB, Rodriguez JCG, Balaszczuk AM, Lazarowski A, Merelli A. EPO and EPO-
Receptor System as Potential Actionable Mechanism for the Protection of Brain and Heart in Refractory Epi-
lepsy and SUDEP. Curr Pharm Des. 2020;26(12):1356-64. DOI: 10.2174/1381612826666200219095548.
PMID: 32072891.

84. Sumelahti ML, Hakama M, Elovaara I, Pukkala E. Causes of death among patients with multiple scle-
rosis. Mult Scler. 2010;16(12):1437-42. DOI: 10.1177/1352458510379244. PMID: 20826526.

85. Cutter GR, Zimmerman J, Salter AR, Knappertz V, Suarez G, Waterbor J, et al. Causes of death among
persons with multiple sclerosis. Mult Scler Relat Disord. 2015 Sep;4(5):484-90. DOI: 10.1016/j.msard.2015.
07.008. PMID: 26346799.

86. Karamyan A, Brandtner H, Grinzinger S, Chroust V, Bacher C, Otto F, et al. Causes of death in critically
ill multiple sclerosis patients. Acta Neurol Scand. 2017;136(4):305-9. DOI: 10.1111/ane.12724. PMID:
28008594.

87. Chou IJ, Kuo CF, Tanasescu R, Tench CR, Tiley CG, Constantinescu CS, Whitehouse WP. Comorbid-
ity in multiple sclerosis: its temporal relationships with disease onset and dose effect on mortality. Eur J Neu-
rol. 2020;27(1):105-12. DOI: 10.1111/ene.14040. PMID: 31309645.

88. Shevchenko AS, Shevchenko VV, Brown GW. The preventive direction of modern theories of health
and health-saving in public health and education. Inter Collegas. 2024;11(1):45-51. DOI: 10.35339/ic.11.1.ssb.

89. Alieva TD, Shevchenko AS. On the issue of reproductive losses prevention in Ukraine. Inter Collegas.
2021;8(1):59-66. DOI: 10.35339/ic.8.1.59-66.

90. Shevchenko AS, Shevchenko VV, Shumskyi OL, Brown GW, Kucherenko SM, Kucherenko NS,
Gavrylov EV. Motivational and regulatory instruments of valeological education. Inter Collegas. 2024;11(3):
45-52. DOI: 10.35339/ic.11.3.sss.

91. Shevchenko A, Kucherenko S, Komyshan A, Shevchenko V, Kucherenko N. Formation of valeological
competence in conditions of classroom and distance learning. Scientific Notes of the Pedagogical Department.
2022;(50):137-47. DOI: 10.26565/2074-8167-2022-50-14.

92. Smiianov VA, Zaitseva HS, Kurganskaya VA, Dyachenko AG, Zbarazhskyi VP, Smiianov YV, Pilipec
OA. Vaccination coverage rates and the incidence of vaccine preventable diseases among children in sumy
region of Ukraine. Wiad Lek. 2019;72(2):255-60. PMID: 30903783.

INTER COLLEGAS. Vol. 11, No.4 (2024) 47 ISSN 2409-9988



EPIDEMIOLOGY & PUBLIC HEALTH

93. Golovanova IA, Smiianov VA, Khorosh MV, Smiianov YV, Smiianova LI. Risk factors of smoking
among students of higher medical educational establishments of Ukraine. Wiad Lek. 2018;71(6):1175-81.
PMID: 30267496.

Received: 22 Oct 2024
Accepted: 31 Dec 2024

Cite in Vancouver style as: Smiianov VA, Hubert-Lutecka A. Analytical study of the leading causes of death
of palliative patients. Inter Collegas. 2024;11(4):39-48. https://doi.org/10.35339/ic.11.4.smh

Archived: https://doi.org/10.5281/zenodo.15170837

Creative Commons license (BY-NC-SA) Smiianov V.A., Hubert-Lutecka A., 2024

INTER COLLEGAS. Vol. 11, No.4 (2024) 48 ISSN 2409-9988


https://doi.org/10.35339/ic.11.4.smh
https://doi.org/10.5281/zenodo.15170837

EPIDEMIOLOGY & PUBLIC HEALTH

ETHICS OF VALEOLOGICAL RESEARCH IN HIGHER EDUCATION INSTITUTIONS

Shevchenko A.S.1=3, Shtefan L.V.3, Lytvynenko M.V.4, Yushko T.G.%,
Brown G.W.5, Tishchenko O.M.1

!Kharkiv National Medical University, Kharkiv, Ukraine
2K harkiv Regional Institute of Public Health Services, Kharkiv, Ukraine
%V.N. Karazin Kharkiv National University, Kharkiv, Ukraine
“Odesa National Medical University, Odesa, Ukraine
SKharkiv Regional Bar Council, Kharkiv, Ukraine
®International Public Health Institute, Berlin, Germany

https://doi.org/10.35339/ic.11.4.ssl

ABSTRACT

Background. Teaching valeological disciplines in non-medical higher education institutions
is carried out by teachers with pedagogical education, medical education and medical practice
(certified physicians). To successfully form valeological (health-saving) competence, the teacher
needs to interview non-medical students not only regarding knowledge and practical skills in
solving situational tasks using academic tests, but also to study his behavior models, for which
special questionnaires with questions on sensitive topics have been developed.

Aim. To develop an algorithm for reliable storage of confidential information regarding the
health and behavior of non-medical students studying valeological disciplines.

Materials and Methods. The research was conducted using the sociological method and the
system analysis method.

Results and Conclusions. The openness of answers to sensitive questions is ensured only by
the confidential storage of the received questionnaire data. For confidential data storage, paper
tests-questionnaires should be divided into three parts: a non-confidential test (contains the per-
sonal data of the education seeker), a confidential questionnaire (contains an encryption code
instead of the personal data of the education seeker), and a code key (contains the code and per-
sonal data of students for their identification if necessary to combine the test and questionnaire
data). The forced transition to distance learning accelerated the transition to electronic testing-
guestionnaires and the digitization of paper test-questionnaire data. For confidential questionnaire
data storage, encryption of the students’ personal data and separation of access to confidential and
non-confidential data using standard scripts of the Google Forms, which allows using confidential
questionnaires instead of anonymous ones. For scientific purposes, the questionnaire data is sta-
tistically processed as anonymous. If necessary, use standard scripts allows decoding the key data
and identifying the students.

Keywords: valeological competence, trusted doctor, "Health Pedagogy", "Fundamentals of
Medical Knowledge and Health-Saving", confidential surveys.

Introduction

The formation of valeological competence con-
sists in the maintaining a healthy lifestyle, changing
forms of behavior to safer ones, and the ability to
provide effective emergency pre-medical care to
save life in critical conditions and during resuscita-
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tion [1]. In modern valeological research, valeo-
logical competence is considered as the basis for
confronting negative genetic, environmental, and
behavioral risk factors for diseases and for the
fastest recovery after them [2]. Teaching valeo-
logical disciplines is an important part of the pre-
ventive work of the general public health system
of Ukraine. The most qualified teachers of valeo-
logical disciplines are medical workers with me-
dical and pedagogical education and medical prac-
tice [3]. Non-medical higher education institutions
(in particular, Ukrainian Engineering Pedagogics
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Academy (UEPA), National Technical University
"Kharkiv Polytechnic Institute" (NTU "KhPI"),
V.N. Karazin Kharkiv National University, Uk-
raine), invite such specialists for systematic teach-
ing at departments of the relevant profile or for
conducting individual classes [4; 5]. In Kharkiv,
the disciplines taught in these higher education in-
stitutions are "Valeology", "Health Pedagogy"
and "Fundamentals of Medical Knowledge and
Health-Saving". The latter two disciplines are re-
lated as they are built from 14 educational topics
that are able to form valeological competence in
students within the period of least one academic
year. The valeological disciplines "Health Peda-
gogy" and "Fundamentals of Medical Knowledge
and Health-Saving" contain topics, when teachers
need to get honest answers about their health sta-
tus and behavior that may go beyond the law
(when using psychoactive substances) and tradi-
tional morality (sexual preferences). Answers to
these and other questions about the health of stu-
dents and their family members should be kept
confidential, but at the same time not interfere
with the assessment of academic performance.
The teachers of valeological disciplines should of-
fer students the conditions for confidential collec-
tion and use of such information [ 6; 7].

The aim of the study was to develop an algo-
rithm for reliable collection and storage of confi-
dential information regarding the health and be-
havior of non-medical students.

Materials and Methods

The study was conducted using the sociologi-
cal method and the method of system analysis. To
establish the level of formation of valeological
competence, the teacher assessed knowledge,
practical skills, motivation for a healthy lifestyle
[8], conscious attitude to the norms of a healthy
lifestyle and safe behavior, adherence to one's own
beliefs about possible diseases of the non-medical
students and his family members, hygiene skills,
ability to provide emergency pre-hospital care,
risk factors for infection, injury, cessation of vital
functions, etc. Issues of sexual behavior (prefer-
ences, number of sexual partners, use of contra-
ceptives, unwanted pregnancies, sexual violence),
sexually transmitted diseases, HIVV/AIDS, use of
legal and prohibited psychoactive substances, etc.
were discussed with the non-medical students in
private or through questionnaires. For effective in-
fluence (changing behavioral patterns to safer
ones, forming a healthy lifestyle), frank answers
to questions regarding personal health of students
and their family members, the behavioral patterns

of students and their sexual partners, are neces-
sary. To obtain frank answers, a teacher with me-
dical practice/medical education (hereinafter re-
ferred to as a trusted doctor) had to guarantee the
student confidentiality and maintaining of medical
secrecy, which is regulated by Article 40 of the
Law of Ukraine 2801-XII of 19 Nov 1992 "Fun-
damentals of Ukrainian Legislation on Health
Care" [9]. A test for knowledge of theoretical ma-
terial of the valeological discipline and practical
skills in solving situational tasks during the study
of most topics of the valeological disciplines
"Health Pedagogy" and "Fundamentals of Medi-
cal Knowledge and Health-Saving" was combined
with a questionnaire. The use of this confidential
technique was tested on more than 4,000 non-
medical students between 2004 and 2024.
Results and Discussion
In March 2020, due to the COVID-19 pan-
demic, many higher education institutions in Uk-
raine were forced to switch to distance or blended
learning [10]. In February 2022, the need to com-
ply with quarantine measures was added to the
risk of death of higher education students and
teachers during the educational process from shel-
ling by the russian terrorist army that attacked Uk-
raine. These facts increase the prospect of contin-
uing distance learning in the coming years and
push for the creation of new methods of ensuring
confidentiality. Distance learning provides suffi-
cient technical capabilities to meet these condi-
tions, and even simplifies private communication
between a non-medical student and a teacher.
Confidentiality issues are the most well-estab-
lished in medical practice. During communication
between a doctor and a patient, the doctor imme-
diately offers a model that allows the patient to
feel safe to answer the doctor's questions frankly
[11]. During communication between a teacher
and a non-medical student, similar conditions are
created specifically within the framework of indi-
vidual pedagogical research. And confidentiality
conditions do not apply to pedagogical practice by
default. The greatest demand for the creation of
confidentiality conditions exists precisely in disci-
plines that provide for psychological and medical
examination of non-medical students [12; 13].
The ethics of biomedical research with humans
require anonymous surveys where possible. How-
ever, anonymous surveys do not correspond to the
methodology for forming valeological compe-
tence by the disciplines "Health Pedagogy" and
"Fundamentals of Medical Knowledge and
Health-Saving " for the following reasons:
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1) to form valeological competence, it is nec-
essary to master the entire program of the disci-
pline, which consists of 14 topics;

2) on 8 out of 14 topics, non-medical students
must be asked personal questions, the answers to
which must be kept confidential;

3) to assess the success of the formation of
valeological competence of each non-medical stu-
dent, the teacher must evaluate the answers to all
questionnaires developed for each of the topic of
the discipline, which is impossible to do in the
case of an anonymous survey.

Confidential information received by the trus-
ted physician was stored in a way that prevented
access to it by unauthorized persons. Maintaining
confidentiality when using both paper and elec-
tronic questionnaires was achieved through the
following steps:

1) all pages of paper questionnaires-tests that
required students’ answers were filled out simul-
taneously (their questions are logically intercon-
nected within each topic studied in the course of
the disciplines "Health Pedagogy" and "Funda-
mentals of Medical Knowledge and Health-Sa-
ving"), but were stored separately;

2) the test-questionnaire contains separate
blocks of information in the following sequence:

- demographic part, which indicates the date of
filling out the questionnaire (first, second, or third
time it is filled in), surname, first name and patro-
nymic of the non-medical student, date of birth in
the form dd.mm.yyyy, age (in full years), sex,
course, group, e-mail address;

- the test part of the test-questionnaire, which
contains the answers of student to theoretical
guestions and solutions to situational tasks, and is
subject to academic evaluation;

- the questionnaire part of the test-question-
naire, which may contain confidential questions
and is not subject to academic assessment, except
for the self-examination skills of the student; the
questionnaire part begins with an arbitrary code
consisting of a randomly generated sequence of
letters and numbers that are not related to the aca-
demic group, or the age of student, any other per-
sonal data of the student, by which this student can
be uniquely identified among all other students;
the questionnaire part begins with a new sheet so
that it can be mechanically separated from the test
part and the code key of the test-questionnaire; the
questions of the gquestionnaire part are answered
by the student, the code is invented and entered
into the questionnaire part by a trusted doctor, un-
til the test part of the questionnaire is separated

from the questionnaire part and from the code key;
the questionnaire part of the test-questionnaire
without personal data of the student is anonymous,
which meets bioethical requirements for medical
research involving humans [14, p. 50];

- code key — the part of the test questionnaire,
which is stored by a trusted doctor in a personal
safe, and contains the passport data of the student
and an arbitrary code assigned to the questionnaire
part of the test-questionnaire; the code key of the
test-questionnaire is filled in personally by the
trusted doctor; the code key of the test question-
naire begins with a new sheet so that it can be me-
chanically separated from the test and question-
naire parts of the test-questionnaire.

The student's answers to the test-questionnaire
allow the trusted doctor to provide recommenda-
tions on reducing the risks of diseases and injuries,
if necessary, refer the student for consultation with
a doctor of the appropriate profile or for examina-
tion in a laboratory [15-17]. This mechanism re-
flects the connection between the system of vale-
ological education and the public health system of
the country [18]. The questionnaire part of the
text-questionnaire contains the data on the state of
health, life history, family history, stigmatizing
diseases and the results of their treatment, the psy-
chological and mental state of the applicant for
non-medical student, sexual behavior, cases of vi-
olence, and the use of prohibited psychoactive
substances. Access to all questionnaires allows the
teacher to comprehensively assess the behavior of
the applicant for student. At the same time, only
the test parts of the test-questionnaires were freely
available to the department management, other
teachers, technical staff, and the administration of
the university (hereinafter referred to as third par-
ties). The data from the questionnaire parts of the
tests were summarized (statistically processed) in
a form that excluded the identification of the stu-
dent by characteristics that obviously distingui-
shed him from other students. This approach re-
quired a certain autonomy of the teacher of the
valeological discipline and trust in his decisions
by the university administration [19].

Work with test-questionnaires could be carried
out both on paper and in electronic form. Paper
test-questionnaires were later converted to elec-
tronic form. After that, paper media were de-
stroyed. Converting the questionnaire from paper
to electronic form reduced the risks of third parties
becoming familiar with the confidential results of
the questionnaire, reduced the costs of storing the
questionnaires (safes, special archives using large
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areas, and the work of an archivist were not re-
quired). Also, such storage excluded the possibi-
lity of identifying the applicants who filled out the
questionnaire part of the test-questionnaire by
handwriting.

The most popular system for planning and
evaluating the results of the educational process is
Moodle [20-22], which also allows you to create
guestionnaires. But questionnaires in Moodle are
stored in an unencrypted form, and the results of
the questionnaire are available to many partici-
pants in the educational process (the student him-
self, the teacher, the head of the department, the
management of the higher education institution, in
some cases — also to specialists of the Ministry of
Education and Science of Ukraine and the Na-
tional (of Ukraine) Agency for Higher Education
Quality Assurance, who carry out the inspection
of educational institutions, if they have access and
have created appropriate accounts on the universi-
ty's distance education website. Learning using
distance education websites also involves the use
of other Internet platforms and services, which can
be both integrated and non-integrated with Mood-
le. In the latter case, the assessment and text con-
clusion regarding the academic result of the test
(knowledge, ability to solve situational tasks) can-
not contain data that is reported to the trusted doc-
tor in the confidential part of the test-question-
naire. The assessment and text conclusion regar-
ding the questionnaire, which reflects the acade-
mic result of the questionnaire, but does not con-
cern its confidential content, can be entered into
Moodle by the teacher manually (not automati-
cally).

For surveys on other platforms, Google Forms
is most often used. Flexible settings for summa-
rized survey results using Google Forms scripts
[23-25] allow you to process survey results in
a confidential manner for the purposes of personal
counseling, and anonymously for statistical pro-
cessing of a set of questionnaires for scientific
purposes.

In order to comply with the principles of ano-
nymity and confidentiality, it is necessary to de-
termine how Ukrainian legislation defines the con-
tent of these concepts. Due to the frequent discri-
mination and stigmatization of HIV-infected/
AIDS patients, the details of anonymity and con-
fidentiality of counseling in Ukrainian legislation
are best worked out for this category of patients.
The Law of Ukraine "On Combating the Spread of
Diseases Caused by the Human Immunodefici-
ency Virus (HIV), and Legal and Social Protection

of People Living with HIV" [26] grants patients
the right to anonymous counseling on HIV infec-
tion (Article 4, Clause 1, Clause 4). Confidentia-
lity is understood as the preservation by the coun-
selor of information received from the patient: the
fact of the person’s application, the content of the
services received, the result of the examination,
data on the patient’s personal life, and his passport
data. Confidential information may be transferred
to third parties in cases clearly defined by law: in
relation to a minor or incapacitated patient — to
parents or legal guardians, for the purpose of fur-
ther examination and treatment — to health care in-
stitutions, for the purpose of revealing or preven-
ting a criminal offense — to the prosecutor's office,
investigation, inquiry and court bodies (upon
a reasoned written request). Disclosure of confi-
dential information by a medical or auxiliary
worker, official who received such information in
connection with the performance of their official
duties or arbitrarily, entails criminal liability.
When preparing, using and storing documentation
containing confidential information about HIV-
infected persons, medical workers, administrative
and auxiliary personnel of medical institutions
must prepare reports and speak in the media in
such a way that HIV-infected persons are not iden-
tified. Such identification and disclosure of confi-
dential information can lead to alienation and dis-
crimination of the HIV-infected person by the
family and society. The use of confidential docu-
mentation is carried out in such a way as to pre-
vent unauthorized persons from getting acquain-
ted with it, using archives, safes and drawing up
appropriate orders from the head on the appoint-
ment of consultants. If the medical record (medi-
cal history) is stored in the file cabinet (archive)
of a medical institution that does not belong to the
Ukrainian network of AIDS prevention and con-
trol centers (these institutions maintain dispensary
records only of HIV-infected people and children
born to HIV-infected mothers), the codes assigned
to HIV-infected people of various categories in
accordance with the Order of the Ministry of
Health of Ukraine No0.120 [27] (HIV-infected
pregnant women — code 109, HIV-infected injec-
tion drug users — code 102, etc.) are prohibited
from being placed on the cover of the medical re-
cord (medical history) so that they cannot be seen
by unauthorized persons.

The current Procedure (Protocol) for voluntary
counseling and testing for HIV infection [28] pro-
vides for the possibility of receiving anonymous
counseling by the patient, which takes place wi-
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thout determining the patient's passport data (sur-
name, first name, patronymic; date of birth; place
of residence, work or study, etc.). In the question-
naire, this data is replaced by a code necessary to
obtain the results of the examination. Counseling
should also be accessible. Discussion of the HIV
status of students who have contacted a teacher
with medical education/medical practice who
teaches the valeological discipline should also
take place in compliance with the principles of ano-
nymity and confidentiality, and the opportunity to
discuss HIV status will contribute to timely refer-
ral to specialized medical institutions for HIV tes-
ting and correction of behavioral patterns to re-
duce the risk of infection. Counseling may be ex-
tended to spouses, fiancés, sexual partners, family
members, friends, colleagues, etc. only with the
patient's consent (clause 5, article 4 of the Order
of the Ministry of Health N0.415). It is desirable
that the pre-test and post-test counseling of the pa-
tient be conducted by the same counselor. The re-
sult of counseling in the presence of a positive
HIV test should be an invitation to examine the
sexual partner of the HIV-infected person, if the
HIV-infected person agrees to inform him of the
test result. If the HIV test was not anonymous, the
HIV-infected person must sign a document certi-
fying his awareness of the criminal liability for en-
dangering infection and infection of other persons
with the human immunodeficiency virus.

A similar understanding of confidentiality and
anonymity exists in other areas of medical prac-
tice: during the termination of unwanted preg-
nancy [29], in other matters of family planning (in
particular, contraception) [30], including in "youth-
friendly clinics" [31], in the presence of stigmati-
zing sexually transmitted diseases and the vulne-
rable position of prisoners [32], in the laws of
Ukraine "On Information"” (Article 11, paragraph
2) [33], "Fundamentals of Ukrainian Legislation
on Health Care" [34] (Article 40), "On Personal
Data Protection” [35] (Article 6, paragraph 8; Ar-
ticle 7, paragraph 1; Article 7, paragraph 2, para-
graph 6). From a technical point of view [36], con-
fidentiality is the property of information to be re-
ceived only by an authorized user or process.

Access to confidential information in computer
networks is administered on the basis of trust. The
principle of delimiting access to information is
natural for computer systems, so its use by means
of computer communication during forced dis-
tance learning simplifies the task of ensuring con-
fidentiality. This fact prompted our research group
to necessarily translate paper tests of the question-

naire into electronic form. And the imperfection
of the Moodle platform in terms of confidentiality
has confused teachers with medical education to
look for ready-made solutions on other platforms.
Convenient ready-made solutions turned out to be
Google Forms and Google Apps Script [37]. They
are used in parallel with Moodle in accordance
with the academic rules of UEPA and other uni-
versities, which taught the valeological disciplines
"Health Pedagogy" and "Fundamentals of Medi-
cal Knowledge and Health-Saving".

Work with paper and electronic questionnaires
has thus been synchronized and now consists of
four stages:

1) collecting information (surveying and testing);

2) division of information into confidential and
non-confidential;

3) storage and evaluation of information;

4) constant access to information.

Working with information obtained from non-
medical students of UEPA in the form of question-
naire tests during the study of the valeological dis-
cipline "Health Pedagogy" showed that the pro-
posed method of maintaining the confidentiality
of information led to an increase in the trust of stu-
dents in the teacher of the discipline "Health Pe-
dagogy", as evidenced by a decrease in the num-
ber of rejected questionnaires due to unreliable an-
swers in the 2021/2022 academic year compared
to the 2020/2021 academic year by 2.5 times —
from 11.8% to 4.7%. To check the reliability of
the questionnaires, special "trap" questions were
included in them: essentially the same, but differ-
ent in the wording of the questions. The question-
naire was considered reliable only if the answers
to such questions coincided. We also rejected the
guestionnaires of students who did not fully study
the course of the discipline, who did not study
consistently throughout the semester, but quickly
completed all the tasks of the discipline on the last
day before the exam, and who were suspected of
academic dishonesty (copying other people's
works).

The proposed algorithm satisfied all the re-
quirements for conducting confidential research
and allows its use in further valeological research
during the training of non-medical students.

Conclusions

1. Confidentiality of information about the
health and diseases of non-medical students, ob-
tained by a teacher of valeological disciplines of
engineering universities of Ukraine for academic
purposes, is a prerequisite for honest answers to
personal questions, without which it is impossible
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to fully assess the success of the formation of vale-
ological competence, and therefore to fairly assess
the academic success of non-medical students.

2. We propose combining the pedagogical pro-
cess with medical consultation by a teacher with
medical education/medical practice (trusted doc-
tor); combining academic test questions on know-
ledge and practical skills of health preservation
and health restoration with a questionnaire on risk
factors for diseases, family history, life history,
behavioral patterns, healthy lifestyle, treatment re-
sults, — with further separation of these data for
assessing academic results, studying personal
health issues and generalization with statistical
processing for scientific purposes; encryption of
personal data with Google Forms scripts to enable
confidential consultations instead of anonymous
ones. To maintain confidentiality, encryption of
personal data and restriction of access to personal
information are used.

3. For confidential storage of questionnaire
data, encryption of the student's personal data and
separation of access to confidential and non-con-
fidential data using standard Google scripts were
used. Forms, which allows you to use confidential
guestionnaires instead of anonymous ones. For
scientific purposes, the questionnaire data is sta-
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