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CURRENT TRENDS IN PRESCRIBING PATTERN OF ANTI-MIGRAINE
DRUGS IN PATIENTS OF MIGRAINE AT A TERTIARY CARE TEACHING
HOSPITAL

G. Soni, A. Vohra, S. Jain, *P. Rathi, P. Goswami
MAHATMA GANDHI MEDICAL COLLEGE AND HOSPITAL, JAIPUR, INDIA

Background. An inappropriate prescribing pattern of antimigraine drugs by doctors may often encourage
inappropriate self-medication by patients because of the asymmetry of medical information.

Objective. The study is aimed to assess the current trends in prescribing patterns of anti-migraine drugs,
rationality of prescription, and pattern of migraine severity in patients of migraine.

Methods. A cross sectional study was conducted at a tertiary care teaching hospital. All the prescribing
details including patient’s demographic details, diagnosis, details of drug therapy (drug name, dose, duration,
and frequency) were recorded. Rationality of prescription was assessed using the WHO core drug prescribing
indicators and the pattern of severity of migraine was assessed using MIDAS scoring system.

Results. Out of 85 patients, 71 were female (83.5%), mostly around 21-30 years of age, and 27 (31.7%)
patients had other comorbidities. Naproxen was the most commonly used NSAID for termination of acute migraine
attack (15.3 %). The most common drugs prescribed for prophylaxis included beta adrenergic blockers (Propranolol,
14.66%), antidepressants (Amitriptyline, 9.33% and Fluoxetine 3.33%), and antipsychotics (Prochlorperazine,
4.66%). Domperidone (17.30%) was the most commonly prescribed antiemetic. Prescription of triptans was low

(2.66%) with Rizatriptan as the most commonly prescribed triptan.
Conclusions. The current study revealed that further improvements are required in prescribing practices
especially in average number of drugs per prescription, prescription of drugs with generic names, and prescription

of drugs of the essential drugs list.

KEYWORDS: DALY; MIDAS Score System; migraine; WHO Prescribing Indicators.

Introduction

Migraine is a primary, heterogeneous
headache disorder characterized by recurrent,
very painful and long duration headache that
is moderate to severe as compared to other
types of headache [1]. Typically, migraine is
unilateral, pulsatile, and lasts for a few hours
to 3 days. Associated symptoms may include
nausea, vomiting, and increased sensitivity to
light, sound or smell. The pain is generally
worsened by physical activity. Up to one-third
of the affected people experience the aura,
which is a short period of visual disturbance,
signals that headache will occur soon. Occa-
sionally, it occurs with little or no headache
following it [2].

Though tension headache is the most
common type of headache, migraine is the
commonest headache complaint that is pre-
sented in clinical practice and is the leading
cause of headache related disability in the
*Corresponding author: Priyanka Rathi, Professor, Department
of Pharmacology, Mahatma Gandhi Medical College and

Hospital, Jaipur, 302033, India.
Email: drpriyankarathi@mgumst.org

world. It affects approximately 13% of adults in
the US and its prevalence ranges between 12%
and 20% in various countries around the world
[3]. Being more common in females than males,
19% and 7% prevalence, respectively [4], it's
Disability Adjusted Life Year (DALY) showed the
maximum burden among women in the age of
30-34 years [5]. Over 70% of migraine sufferers
have a positive family history, and approximately
75% of the precipitating factors include envi-
ronmental exposure, travel, education, or use
of contraceptives [6].

While managing any case of headache,
specific type must be ascertained using the In-
ternational Classification of Headache Disorders
(ICHD) criteria before assessing the response
or refractoriness to any specific treatment [7].
For termination of acute attack of migraine, the
commonly used pharmacotherapeutic options
are nonsteroidal anti-inflammatory drugs
(NSAIDs), 5HT 1B/1D receptor agonists, and
dopamine receptor antagonists. For prophylaxis,
beta blockers, antidepressants, anticonvulsant,
and flunarizine are used. In addition to these
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there are the new drugs approved by the FDA
in 2018 including monoclonal antibodies that
target the CGRP pathway like Erenumab, Fre-
manezumab, and Galcanezumab; and Ubroge-
pant which is a calcitonin gene- related peptide
receptor antagonist. Ubrogepant is used for
immediate treatment of migraine with or
without aura.

Because of a boost in marketing of new
drugs and variations in pattern of prescribing
and consumption of drugs there is anincreasing
concern about delayed adverse effects, cost-
effectiveness of drugs, and volume of pre-
scription [8]. Therefore, prescription patterns for
treatment of migraine needs to be monitored.
Further, inappropriate drug use has occurred
for as long as medicines have been available.
Several choices of therapy are available in
treating patients with modern medicines which
might be one reason to increase the number of
irrational medicine treatment encounters and
ultimately, poor patient outcomes. Common
drug use problems include: choosing incorrect
medicines, polypharmacy, prescribing the
incorrect dose, prescribing medicines that cause
adverse drug reactions (ADRs) or drug inter-
actions, and prescribing drugs by brand names
which increases the cost of treatment [9]. An
inappropriate prescribing pattern by doctors
often encourages inappropriate self-medication
by patients because of the asymmetry of medical
information [10]. The attitude today is the root
on which the future grows. Hence, it is generally
agreed that the teaching hospitals have a special
responsibility to society to promote rational
prescribing by their staff and, through them -
the future generations of doctors [11]. Further,
to increase prescription quality and improve the
rationality of drug use, we need to investigate
the subjective and objective factors that affect
doctors’ prescription patterns [12]

Therefore, the present study was planned
to assess the current trends in the prescribing
pattern of anti-migraine drugs and to evaluate
the distribution of severity of migraine among
patients of migraine attending the outpatient
Neurology Department at a tertiary care private
hospital in Jaipur, Rajasthan.

Methods

A cross sectional study was conducted in
the Department of Pharmacology in colla-
boration with the Department of Neurology in
Mahatma Gandhi Medical College and Hospital,
Jaipur, Rajasthanin June 2020 - March 2021. The
study was undertaken after approval from the

Institutional Ethics Committee and an informed
consent was obtained from the participants
before enrolling them into the study. All
patients of any gender and age >18 years
attending the Neurology OPD and diagnosed
with migraine according to the International
Headache Society Classification characterized
by presence of any two of the following criteria:
at least unilateral pain, throbbing pain aggra-
vated by movement, moderate or severe in-
tensity, or accompanied by either nausea/
vomiting or photophobia/phonophobia, were
included in the study. Patients with recent
history of CNS infection or any major medical
illness such as malignancy, autoimmune
disorder or co-existent neurological disorder,
or a case where an attending physician believes
any other non-migraine diagnosis to be more
likely, or a patient not willing to give an infor-
med written consent were excluded.

Data collection

All the prescribing details from each
prescription were recorded in the case history
form. The information included patient’s
demographic details (name, age, sex), diagnosis,
details of drug therapy (drug name, dose,
duration, and frequency).

Study tools

1) Rationality of prescription was done by
using the WHO prescribing indicators. The
prescribing indicators include average number
of drugs per encounter, percentage of drugs
prescribed by generic name, percentage of
encounters with antibiotics prescribed, per-
centage of encounters with an injection pre-
scribed, percentage of drugs prescribed from
essential drug list or formulary.

2) The Migraine Disability Assessment test
(MIDAS): The MIDAS questionnaire was put
together to assess the impact headaches have
onone’'slife. Table 1 details the MIDAS scoring.

Data was collected and tabulated using MS
Excel 2007 and was checked for normalcy be-
fore analyzing. Qualitative data was presented
as percentages and proportions.

Table 1. MIDAS grade, definition,
and MIDAS score

(=p]
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MIDAS Definition MIDAS
Grade Score
I Little or no disability 0-5
II Mild disability 6-10
I Moderate disability 11-20
v Severe disability 21+
ISSN 2413-6077. JMMR 2021 Vol. 7 Issue 2



Results

In the present study, 85 patients with a
diagnosis of migraine were recruited. Most of
the patients were female (83.5%), around 21-30
years of age (31.7%), and 29.4% had a co-mor-
bidity. The description of the study participants
is presented in Table 2.

The severity of migraine was assessed using
MIDAS scoring system (Migraine Disability

Assessment) in which 45 (52.94%) were found
to have moderate degree of migraine and 18
(21.17%) had aura. Description of severity of
migraine among the study population is pre-
sented in Fig. 1a and 1b regarding the presence
or absence of aura among the study population.
Out of 85 patients, little disability was observed
in 8.23% patients, mild in 21.12%, moderate in
52.94%, and severe in 17.71% patients.

Table 2. Description of the study participants (n=85)

Variables | Frequency (n) | Percent (%)
Gender
Male 14 16.4%
Female 71 83.5%
Age (in years)
10-20 7 8.2%
21-30 27 31.7%
31-40 24 28.2%
41-50 20 23.5%
51-60 5 5.8%
61-70 2 2.35%
>70 0 0%
Comorbidity
Yes 25 29.4%
No 60 70.5%
Pattern of co-morbidities
Benign Paroxysmal Positional Vertigo [BPPV] 1 4%
Agitated Depression 4 16%
Allodynia 3 12%
Depression 6 24%
Diabetes Mellitus 2 8%
Head Injury 4 16%
Hypertension 3 12%
Hyperprolectenimia 1 4%
Lumbar Prolapsed Intervertebral Disc [PIVD] 1 4%

@ Little disability @ Mild @ Moderate @ Severe

a

@ With Aura

@ Withour Aura

b

Fig. 1. a) Severity of migraine and b) Presence of aura among the study participants (n=85).
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Out of 85 patients, 29.4% patients had
comorbidities which included depression in
24%, head injury in 16%, agitated depression in
16%. alodynia (12%), hypertension (12%),
diabetes mellitus, benign paroxymal positional
vertigo [BPPV], hyperprolectenimia, and lumbar
prolapsed intervertebral disc [PIVD]. The
distribution of co-morbidities among the study
participants is presented in Fig. 2.

Table 3 and Fig. 3 describes the pattern of
prescription of drugs for managing migraine
among the study participants. The main drug
class prescribed for controlling acute attack was
NSAIDs (17%), while Propranolol (14.66%) was
the mainstay of migraine prophylaxis. The most
common NSAID used was Naproxem followed
by Etoricoxib. Antiemetics were prescribed to
17.3% patients and included D2 receptor
antagonist, Domepridone in all cases. In 8%
patients, antipsychotics were prescribed;
Prochlorperazin in 4.66% and Olanzapine in
3.33% patients. Antidepressants were pre-
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scribed in 12.66% patients (Amitryptyline in
9.33%, and Fluoxetine in 3.33%), antiepileptics
in 5.33% (Pregabalin in 4%, Topiramate in
0.60%), proton pump inhibitors (Omeprazole)
in 2% patients, calcium channel blockers (Flu-
narazine)in 7.33 %, and anxiolytics (Clonazepam)
in 2% of patients. Other miscellaneous drugs
prescribed to the study patients included
Calcium citrate+vitamin D3 (8%), Cyprohep-
tadine+sorbitol+tricholine citrate (0.60%), Thio-
colchicoside (2%), and Magnisium+Riboflavin
(0.60%).

The observed values of the core drug pre-
scribing indicators as compared with the WHO
standard values are presented in Fig. 4. The
observed average number of drugs per en-
counter were 3.67; the percentage of drugs
prescribed by generic name and percentage of
encounters with antibiotics prescribed were 0%
each; 50.6% of the prescribed drugs were from
the essential list, and 0.003% of the encounters
were with an injection prescribed.

. o ;&
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Co-morbidities

Fig. 2. Description of co-morbidities among the study participants (n=25).

NSAIDs

Antiemetics

Beta adrenergic blockers
Antipsychotics

Proton pump inhibitors
Antiepileptics
Antidepressants
Triptans

Histamine analogues
Corticosteroid
Anxiolytic

Calcium channel blockers

Miscellaneous

78
78

40 60 80

Fig. 3. Prescription pattern of drugs for migraine among the study participants.
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Table 3. Prescription pattern of drugs for migraine among the study participants

S. No. Drug class Drugs Number | Individual % | Total Total %
1 NSAIDs Naproxen 69 15.30% 78 17.30
Etoricoxib 9 2%
2 | Antiemetics: Domperidone 78 17.30% 78 17.30
D2 receptor antagonist
3 [B-adrenergic blocker Propranolol 66 14.66% 66 14.66
4 | Antipsychotics Prochlorperazine 21 4.66% 36 8
Olanzapine 15 3.33%
5 | Proton pump inhibitors | Omeprazole 9 2% 9 2
6 |Antiepileptics Pregabalin 18 4% 24 5.33
Topiramate 3 0.60%
Divalproex sodium 3 0.60%
7 | Antidepressant Amitriptyline 42 9.33% 57 12.66
Fluoxetine 15 3.33%
8 |Triptans Rizatriptan 12 2.66% 12 2.66
9 Histamine analogue Betahistine 6 1.33% 6 1.33
10 | Corticosteroid Methylprednisolone 1 0.22% 4 0.82
Prednisolone 3 0.60%
11 | Anxiolytic Clonazepam 9 2% 9 2
12 | Calcium channel Flunarizine 33 7.33% 33 7.33
blocker
13 | Miscellaneous Calcium citrate + 21 4.66% 36 8
vitamin D3
Cyproheptadine + 3 0.60%
sorbitol + tricholine
citrate
Thiocolchicoside 2%
Magnesium + 0.60%
Riboflavin
Average number of drugs per 3.67
encounter 2
Percentage of drugs prescribed | 0
by generic name [N
Percentage of encounters with | 0
antibiotics prescribed [Jij 0.268
Percentage of encounters with | 0.00003
injection prescribed 0.14
Percentage of drugs from 0.506
essential list of medicines
0 1 4

B Observed value

Fig. 4. WHO Prescribing Indicators.

B WHO reference value
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Discussion

Migraine is a headache disorder charac-
terized by throbbing pain or a pulsating sen-
sation, usually on one side of the head. It is
often accompanied by nausea, vomiting, and
extreme sensitivity to light and sound. Migraine
attacks can last for hours to days, and the pain
can be so severe that it interferes with daily
activities. The prevalence of migraine is com-
monly high in females of age group 21-30 years.
The study was aimed to assess the current
trends in the prescribing pattern of anti-mig-
raine drugs and distribution of severity of
migraine among the patients of migraine
attending the outpatient Neurology Department
at a tertiary care private hospital in Jaipur,
Rajasthan.

It was established that the majority of the
patients were females. Women reported epi-
sodic pain for a longer time and more frequent
chronic pain than men. This may often result
due to changes in estrogen levels. Since estro-
gen controls chemicals in the brain that affect
the pain sensation, therefore a drop in its level
cantrigger a headache. Hormone levels change
for a variety of reasons including menstrual
cycle, pregnancy, menopause, use of oral
contraceptive pills, and hormone replacement
therapies.

In the study, the most common comorbidity
among the study patients was depression or
agitated depression. Migraine without an aura
was present in two-third patients of this study.
Migraine without aura is the commonest pre-
sentation in both Indian and western studies.
However, inastudy conducted by Mukhopadhyay
et al [2] the prevalence of migraine with and
without aura was reported to be 68% and 30%,
respectively.

The mean MIDAS score in the study sug-
gested that the majority of the study participants
were suffering from mild to moderate migraine
(grade 2 and grade 3). This is contrary to a study
by Jawed et al [13], which reported that the
majority of migraine patients had severe
disability. Many studies have proved that the
MIDAS score often correlates with a physician's
assessment of migraine and is a useful tool for
establishing the level of care and treatment
required. Its use may improve physician-patient
communication about headache-related
disability and may favorably influence health-
care delivery for migraine patients. The MIDAS
score indicated that in the present study,
moderate disability was presentin the majority
of the study patients. Genetic, hormonal,

psychological and other lifestyle factors might
underlie these differences in MIDAS score
between different families and individuals in
the same family [14]. Epidemiological factors
are also known to play a significant role and
MIDAS scores variations have been observed
across different educational levels and socio_
economic status. An increased awareness may
resultin avoiding the precipitating triggers and
seeking appropriate and timely treatment in
the educated people. Also, low socioeconomic
status is likely to cause more stress and a
difficult living and working environment, thus
triggering an acute episode of migraine.
Psychological factors were also significant in
migraine disability as observed in a study
showing MIDAS scores to be worse in depressed
patients [2].

NASIDs were the most common class of
drugs to terminate acute attack in the study
and Naproxen was the most commonly pre-
scribed analgesic among NSAIDs. These
findings are similar to Khan et all [15]. Similarly,
a study by Sumelathi et al [1] also states that
NSAIDs are predominantly effective in both
acute and chronic attack of migraine. NASIDs
are the most commonly used due to their wide
availability as over the counter drugs and their
pharmaco-economic advantages. Kefee et al
[16] reported in their study that Paracetamol
was primarily used in Karachi because they
provide an early symptomatic effect, thus im-
proving the treatment acceptability by patients.
However, NSAIDs may cause some serious
adverse effects, most common gastrointestinal
like gas, feeling bloated, heartburn, stomach
pain, nausea, vomiting, diarrhea and/or con-
stipation. These gastrointestinal symptoms can
generally be prevented by taking the drug with
food, milk, or antacids. NSAIDs also can induce
different forms of renal injury and hepatic side
effects. Long term use and an inappropriate
high dose may cause high risk to all these
adverse drug reactions.

However, triptans are most commonly used
in developed countries for termination of acute
and chronic attack of migraine (Germany, USA,
Australia) [1].

Triptans are considered as first-line therapy
for moderate to severe migraine and also mild
to moderate migraine in selective cases [4]. It
was established that the most commonly
prescribed triptan was Rizatriptan. However,
only 2.66% triptans were prescribed in this
study. According to US National Surveillance
Studies (2009), triptans are the primary pre-
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scribed drugs and Rizatriptan showed the major
share among all triptans. The findings of the
present study are also similar to these obser-
vations except for low rates of triptan use. Shao
et al [8]. suggested that reduced effectiveness
in patients with late attacks may have played a
role in lower frequency of triptans use. Addi-
tionally, given that Sumatriptan is contraindi-
cated in common conditions including cardio-
vascular disease and pregnancy, the appro-
priateness of its use may be narrower than was
expected previously. Shao et al [8] also believed
that frequent occurrences of adverse effects in
more than half of the patients after triptan
administration may have led the physicians to
avoid their use. Individual factors such as
previously reported poor response to triptans
by patients, physician’'s unfamiliarity with
medication and their high cost may also
contribute to low use. The characterization of
such details in future studies will further
elucidate the extent to which triptan prescription
practices are deviated from guidelines, po-
tentially allowing a more targeted solution to
this problem. Further observations on whether
opiates are being prescribed as first line treat-
ment or rescue therapy and noting the eligibility
of patient populations when commenting on
levels of triptan therapy may also be helpful.
Beta adrenergic blockers, antipsychotics,
and tricyclicantidepressants were the frequently
prescribed medicines after NSAIDs. Depression
is commonly present as one of the commonly
associated factors of migraine. Hence, these
medications are considered as better choices
after NSAIDs. These findings are consistent with
the guidelines that recommend beta-blockers
to be prescribed to patients with both migraine
and hypertension, and antidepressants - to
patients with both migraine and depression [7].
In this study, antiemetics have also been
prescribed along with NSAIDs. The literature
indicates that patients of migraine are hyper-
sensitive to dopamine that is important in
causing some of the premonitory symptoms of
migraine such as nausea and vomiting. It is
established that dopamine receptor over
sensitivity also is significant in pathogenesis of
migraine. This may explain the use of dopamine
receptor blockers like domperidone in the
present study. Domperidone is a peripherally
acting dopamine antagonist used for gastric
motility disorder and nausea. Itis less expensive,
easily tolerated and is safe and efficacious in
migraine treatment. Other drugs like Meto-
clopramide and Prochlorperazine can also be

used as monotherapy for acute migraine
headaches as these are also dopamine receptor
antagonists and have antiemetics action.

In this study, an average of 3.6 medicines
were prescribed per prescription. This finding
is greater thanthe standard value recommended
by the WHO, which is less than 2 medicines per
prescription. Similar findings were reported in
a study by Aravamuthan et. al [17]. This ob-
servation may be due to the fact that most of
the developing countries, including India are
experiencing an epidemiological shift in the
disease burden of both communicable and
chronic diseases. Consequently, poly-pharmacy
has become more prevalent since healthcare
professionals have to treat several diseases
concurrently in a patient. However, this shift
towards polypharmacy may result in an
increased risk of drug interaction, low adherence
to treatment, dispensing errors, and increase
therapy cost. Arelationship has been established
between polypharmacy and chronic polyphar-
macy thatis prescription of multiple medicines
is a predisposing factor to adding further drugs.

The prescription of drugs in generic names
ensures rational use of drugs and reduces the
cost of treatment. In this study, no drug was
prescribed with generic names. This is very low
as compared to other studies and is even lower
than Ghana, Lebanon, Nepal and Pakistan (2.9%
to 65.0%) and much higher indicators (75-
99.8%) of generic prescription have been
reported from Bangladesh, Cambodia, Ethiopia,
and Tanzania [18]. Prescription of drugs in
generic name may help in controlling drug
costs in the healthcare service and decrease
the influence of medical marketing on pre-
scription.

The findings from this study show that no
antibiotics were prescribed as compared to the
WHO standard that ranged 20-26.8%. There is
huge variation in this finding among other
studies in India by Hazra et al. (72.8%) [18].

Percentage of encounters prescribed with
injection were 0.003%. This is less than the
standard WHO range (13.4-24.1%). Since the
present study was done for out patients who
were otherwise in optimal state health and
most of the patients had mild-moderate
migraine, this may be the reason for low rate
of injection usage. These findings are com-
parable to that of Hazra et al. (8%) [18] but are
very low as compared to other regions, South
Ethiopia (38.1%) and Uganda (48%) [19]. The
lower rate of injections use would reduce the
incidence of blood borne pathogenicinfection,
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reduce the transmission of HIV infection, and
reduce the cost of treatment, which in turn
decreases the economic burden on the patient
and eventually improves compliance of the
patient to the treatment.

Thus, the study reported that the median
value of the percentage of medicines prescribed
from the essential medicine list was 50.6% that
was half of the standard value suggested by
the WHO. These values are also lower as com-
pared to the other countries such as Ethiopia
(99%), South Ethiopia (99.6%), and Nepal. This
indicator helps in measuring the degree to
which practices conform to the current National
List of Essential Medicine (NLEM) of 2019.
Following the essential drug list guarantees
treatment of the principal diseases of the
population besides controlling overall cost of
medications.

Conclusions

The current trends in prescription pattern
of anti-migraine drugs observed were:
Naproxen was the most commonly used NSAID
for termination of an acute migraine attack and
for prophylaxis; beta adrenergic blockers
(Propranolol), antidepressants (Amitriptyline),
and antipsychotics (Prochlorperazine) were
prescribed the most. Domperidone was the
most commonly prescribed antiemetic.
Prescription of triptans was low (2.66%) with
Rizatriptan as the most commonly prescribed
triptan. This study revealed that further
improvements are required in prescribing

practices especially in average number of drugs
per prescription, prescription of drugs with
generic names, and prescription of drugs of the
essential drugs list.

Recommendations: Continuous education
and training of physicians regarding rational
use of drugs should be implemented and
monitored so that the required changes in
prescribing become sustainable. Further
prospective analytical studies should be
conducted on a large population with strict
observation and follow up focusing largely on
quality of life, adverse effect profiles of the
drugs, compliance, and cost of treatment.

Limitations

Since the study was conducted during
COVID pandemic, the number of cases attending
the OPD was less than expected and only a
cross-sectional study was carried out. Therefore,
follow-up data, comparative analysis and tests
of significance could not have been applied. We
enrolled only adult patients from Neurology
OPD; further research may include patients of
all ages and from other departments as well.
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CVYACHI TEHAEHIII IPUSHAYEHHSA INPOTHMITPEHO3HHUX ITPEITIAPATIB
IMAIIEHTAM 3 MITPEHHIO B YHIBEPCUTETCBKIU JIIKAPHI TPETUHHOI'O
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BcTyn. HegionogioHa cxema npusHa4YeHHA NPOMUMIi2pPeHO3HUX npenapamis aikapem 4yacmo Modie
CNOHYKamMUu nayieHmie 00 COMOIKY8AHHS Yepe3 acuMempuyHicmes docmynHoi MeduYHol iHpopmayi.

MeTa docnidxeHHs - oyiHUMU Cy4acHi meHOeHYii 8 NpU3HAYeHHi NPoMUMi2peHO3HUX npenapamis,
PayioHaNbHICMb iX NPUSHAYEHHS Ma MAXKICMb nepebi2y MizpeHi y nayieHmis.

MeToaw. llepexpecHe 0ocnioxeHHs 6yn10 npogedeHo 8 yHisepcumemcoKili fikapHi MpemuHHO20 pieHs.
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Bus4anucsi eci eidomocmi npo npusHa4YeHHs, ekaA4ar4u demoz2pagiyHi 0aHi nayieHma, diazHo3, demani
MedukaMeHmMOo3HOoI mepanii (Hazea npenapamy, 003a, mpusanicme ma yacmoma npuliomy). PayioHansHicme
Npu3Ha4eHHs AiKkie OYiH0B8ANACA 3 BUKOPUCMUAHHAM OCHOBHUX iHOUKamopie npu3HavyeHHs nikie BOO3, a
Xapakmep maxocmi MiepeHi - 30 0onomozot0 cucmemu oyiHku MIDAS.
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PesynbtaTwn. 3 85 nayieHmie 71 6ynu xciHKu (83,5%), nepesaxcHo y 8iyi 21-30 pokis, a 27 (31,7%) nayieHmis
Maau iHWi cynymHi 3axeopro8aHHA. HanpokceH 6y8 Halibinbuw 4acmo sukopucmosysaHum HI13[ 014 npunuHeHHs
2ocmpo2o Hanady mizpeHi (15,3 %). HalinowupeHiwumu npenapamamu, ki Npu3Ha4yanu 044 npodinakmuku,
6ys1u 6ema-adpeHobaokamopu (nponpaHonos, 14,66%), aHmudenpecaHmu (amimpunmunniH, 9,33% i pnyokcemuH
3,33%) ma Heliponenmuku (npoxsaopnepasuH, 4,66%). omnepudoH (17,30%) 6ye Halibinbw nowupeHum
npomu6ar080MHUM 30C060M. [IpU3HaYeHHs MPUNMaHie byn0 HU3bKUM (2,66%), npu ysbomy Halvyacmiwe

npu3HaYaau pizampunma.

BucHOBKMW. JaHe 00C/1i0xeHHA NOKA3as10, Ujo HeobxioHi No0asewi 800CKOHANEHHS NPAKMUKU 8UNUCYBAHHS
peyenmis, 0co6,1u80 W00 cepedHbOI KilbKOCMI /1iKi 30 peyenmom, NPU3HAYeHHS NiKi8 i3 302016 HUMU Ha38aMU
ma NpU3HaYeHHS NiKi8 i3 nepesiky 0CHOBHUX NIKAPCbKUX 3acobis.

KJ/IIOYOBI CJ/IOBA: DALY; cuctema ouiHioBaHHsi MIDAS; MirpeHb; iHAMKaTOpPY NpU3HAYEHHS

BOO3.
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RETROSPECTIVE ANALYSIS OF GENDER-AGE STRUCTURE
AND COMORBID PATHOLOGY OF PATIENTS WITH VIRAL
AND BACTERIAL PNEUMONIA ASSOCIATED WITH COVID-19

*L.B. Romanyuk, L.R. Volch, N.Y. Kravets, T.I. Pyatkovskyy, 0.M. Zahrychuk
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. In December 2019 first case of COVID-19 was first registered in Wuhan, Hubei province, China.
This infectious disease primarily causes respiratory tract infection, but can also affect the other organs and
systems.

Objective. In this study, the features of the gender-age structure and comorbid pathology of the patients
with viral and bacterial pneumonia who were treated in inpatient department in the period from September to
December 2020 are summarized.

Methods. The research was conducted in Ternopil Municipal Hospital No. 3, Ternopil, Ukraine. Clinical cases
of 262 patients with viral and bacterial pneumonia associated with COVID-19 were studied retrospectively.

Results. Both men and women has been affected by this pathology in Ternopil region with the same frequency
in contrast with the established fact that men are less resistant to infections that women. Most of the patients
ranged in age from 51 to 70 years, however, a fair number of patients were over the age of 70 years. Concomitant
pathology was diagnosed in 65.5% of the patients with coronavirus infection. Coronary heart disease (34.5%) is

leading in the structure of comorbid conditions.

Conclusions. During the COVID-19 pandemic, timely diagnosis and medical care of the patients over 50
years of age is of great importance. The analysis of concomitant pathology proves that the people with
cardiovascular pathology are in the increased risk group.

KEYWORDS: viral and bacterial pneumonia; COVID-19; age; comorbidity; cardiovascular system.

Introduction

More than 238 million people have been
infected and nearly 5 million have died world-
wide since the beginning of the coronavirus
pandemic [1]. This infectious pathology has
become not only a medical but also an eco-
nomic and social problem for many countries
including Ukraine [2, 3]. Nowadays, Ukraine,
like the rest of the world, continues to fight
COVID-19. Every day the officials of the Ministry
of Health report the number of new cases of
infection, the number of fatalities, of those who
recovered, and of vaccinated people. Although,
coronavirus infection, which has spread to the
whole world, has not ruled out the possibility
of contracting the other respiratory viral
infections the attention to latter has decreased
somewhat. Over the last decades, seasonal
rises in the incidence of influenza and acute
viral respiratory infections have been regularly
registered in our country, the etiological struc-
*Corresponding author: Lidiya Romanyuk, associate professor,
I. Horbachevsky Ternopil National Medical University, Ternopil,

46000, Ukraine.
E-mail: romanyuk@tdmu.edu.ua

ture of which included certain strains of coro-
naviruses along with parainfluenza viruses,
rhinoviruses, RS viruses [4, 5].

Back in 2017, domestic and world re-
searchers noted that coronaviruses cause
epidemic outbreaks of varying intensity, the
peak of which occurs during the period of maxi-
mum circulation of the influenza virus (Decem-
ber-January, March-April, sometimes October-
November). The number of infected people
among the susceptible individuals during the
outbreaks can be quite significant which indi-
cates high contagiousness of this pathogen.
The duration of outbreaks varies on average
from 1 to 3 months depending on the corona-
virus strain, the number of susceptible indivi-
duals and their age. However, this relates to the
best studied strains of human coronavirus:
HCoV-229E, HCoVO(43, HECoV, and SARS-CoV
[6].

The epidemiological analysis of the 2019-
2020 season confirmed the validity of these
statements regarding the current coronavirus
COVID-19. However, the emergence of the
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second wave of the coronavirus pandemic,
which began in August-September 2020,
somewhat changed the epidemic stereotype.
Nevertheless, the increase in the number of
inpatients and severe cases of coronavirus
infection in the period from February to March
2021 fits into the general peculiarities of the
epidemiology of coronavirus infection. Accor-
ding to many researchers, the increased de-
tection of patients with coronavirus infection
in the summer months may be due to greater
availability and number of tests [4, 6].

Methods

The research was conducted in Ternopil
Municipal Hospital No.3, Ternopil, Ukraine. The
clinical cases of 262 patients with viral and
bacterial pneumonia associated with COVID-19
were retrospectively studied. These patients
were treated in a specialized department from
September to December 2020. This period had
been chosen due to the epidemic data within
Ukraine regarding the spread of COVID-19
infection during the epidemic season 2019-
2020, which demonstrated the high conta-
giousness of the pathogen and the epidemic
rise of the morbidity rate in the fall to spring
seasons. Data related to age, sex, and conco-
mitant pathology were processed. Data was
collected and tabulated using MS Excel 2013,
qualitative data was presented as percentages
and proportions. The diagnosis of COVID-19
has been made by SARS clinical signs detectable
by computer tomography for pneumonia and
confirmed by polymerase chain reaction (PCR)
tests [6,10]. The collection of the samples for
PCR was performed at home or in a clinic.

Results

A total of 262 clinical cases of the patients
with COVID-19 were retrospectively studied.
Among patients of Ternopil Municipal Hospital
No. 3, men and women were almost equally
affected (50.4% and 49.6%, respectively). In
terms of age, all patients were divided into
4 age groups: patients under 30 years, only

0.4%,; inpatients aged from 31 to 50 years -
9.9%; patients aged from 51 to 70 years - 60.3%;
and the elderly over the age of 70 - 29.4%. Their
demographic details are presented in Table 1.

According to the results of processing of
patients’ medical records in Ternopil Municipal
Hospital No. 3 concomitant pathology was
diagnosed in 65.6 % of inpatients (172) with
coronavirus infection. Ischemic heart disease
in various manifestations (cardiosclerosis,
angina pectoris, etc.) (34.9%) was leading in the
structure of comorbid conditions. Hypertension
of various severity (30.8%) was the second by
frequency. Overall, cardiovascular pathology
accounted for 44.6% of patients with COVID-19
associated viral and bacterial pneumonia. This
pathology comorbid with type II DM occurred
in 29.1% of patients.

As presented in Figure 1, the other comorbid
conditions were much less common: chronic
obstructive pulmonary disease - 3.5%, others -
2.3%.

Discussion

COVID-19 is characterized not only by
seasonal differences, but also pronounced age
differences [7, 8]. According to the Center for
Public Health in Ukraine, the majority of
patients with coronavirus infection were the
elderly: the majority of patients were Ukrainians
aged 30-59; 22% - people from 50 to 59 years;
21% - people from 30 to 39 years; 20% - people
from 40 to 49 years.

Numerous studies of the characteristics of
coronavirus infection indicate that it affects
men more often than women [9]. This is due to
a number of social, behavioral, physiological
and genetic factors. According to the statistics,
for examplein China, where the new coronavirus
began to spread around the world, mortality
among men is more than twice as high as
among women from this disease [10]. In the US
two-thirds of the patients were male and this
sex was associated with a higher risk of death
[11]. Among patients of Ternopil Municipal
Hospital No.3, men and women were affected

Table 1. Demographics of participants

Demographic details N %
Gender Males 132 50.4
Females 130 49.6

Age Under 30 years 1 0.4
31-50 years 26 9.9
51-70 years 158 60.3
Over 70 years 77 29.4
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Fig. 1. Frequency of comorbid conditions in patients with COVID-19 treated in Ternopil Municipal Hospital No.3, Ternopil,

Ukraine.

almost equally (50.4% and 49.6%, respectively),
which does not align with the statistics of other
countries [9, 10, 11].

According to Ternopil Regional State Ad-
ministration, the age structure of the population
at the end of 2019 was as follows: children
under the age of 17 - 6.5%, young people under
the age of 30 - 12.4%, people aged from 30 to
50 years - 32.9%, residents of the region aged
51-70years -33.5%, over 70 - 14.7%. Comparing
the age structure of inpatients with viral and
bacterial pneumonia associated with COVID-19
with the age structure of the population of the
region as a whole it was established that the
number of young people under the age of 30
was the lowest although this age group in
Ternopil region is quite significant. This may be
due to the features of the current COVID-19
pandemic that indicates mild severity in young
people and a correspondingly low rate of hos-
pitalization. On the other hand, the maximum
percentage of patients was observed in the age
group of 51-70 years old while in the age
structure of the region’s inhabitants such pa-
tients were about a third.

Analysis of clinical symptoms and severity
of the disease proves a higher risk of disease
in the elderly. In particular, people of age more
than 50 years, especially with somatic chronic
pathology, which usually complicates the
course of coronavirus infection, have worse
prognosis for recovery.

For comparison, we used data from the
analysis of medical records of 578 French
patients with coronary heart disease (CHD) [12].
According to the analysis of patients’ medical
records, concomitant pathology was diagnosed
in 34.6% of French and 65.5% of Ukrainian

patients. Among the Ukrainian patients, car-
diovascular pathology dominated that corres-
ponds with the data of French clinics. However,
the frequency of these diseases in Ternopil
region was much higher. The incidence of DM
in both countries is similar. Chronic obstructive
pulmonary disease (COPD) was more common
in France and in the structure of comorbid
conditions of patients in Ternopil region its
incidence was almost the same.

Conclusions

According to the results of the gender-age
analysis of the morbidity rate of viral and
bacterial pneumonia associated with COVID-19,
the following conclusions have been drawn:
this pathology in Ternopil region affects both
men and women with the same frequency
which does not align with the statistics of other
countries; which claims that coronavirus
infection affects men more often. By age, the
maximum number of inpatients was between
51 and 70 years old. However, a fair amount of
the patients, compare to the age structure of
the region, was over 70 years old. This indicates
amore severe course of COVID-19 in these age
groups. Cardiovascular pathology: coronary
heart disease and hypertension, dominated
among the comorbid pathology in patients with
pneumonia. DM was the second in frequency
of comorbid pathologies. Thus, the risk group
for development of complicated pneumonia
with underlying COVID-19 comprise people
over 50 years of age, equally men and women
with chronic cardiovascular disease and DM.
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PETPOCHEKTPIBHI/IFI AHAJIIS"I‘EHZ[EPHO-BIKOBOT CTPYKTVYPU
TA KOMOPBIJHOI ITATOJIOITT Y CTAHIOHAPHHX ITAITIEHTIB, XBOPUX
HA BIPYCHO-BAKTEPIAJIBHY ITHEBMOHIIO, ACOIIIMOBAHY 13 COVID-19

. N.B. PomaHiok, L.P. Bony, H.A. KpaBeup, T.I. 'aATkoBCbKUiA, O.M. 3arpuuyk
TEPHONLIbCbKNN HALIOHAJIBHUN MEANYHWN YHIBEPCUTET IMEHI 1. . TOPBAYEBCbKOIO MO3 YKPAIHU,
TEPHOIL/Ib, YKPAIHA

Bctyn. Y 2pyoHi 2019 poky nepwuli sunadok COVID-19 6ye enepuie 3apeecmposaHuli 8 YXaHi, NposiHyis
Xy6el, Kumad. Lje iHpekyiliHe 30X80pt08AHHS 8 Nepuly Yepy 8UKAUKAE iHPeKyito OUXANbHUX WAXI8, ane Moxce
spaxcamu U iHWi op2aHuU ma cucmemu.

MeTa. Y daHomy docnioxceHHi y3a2016HEHO 0C061UB80CMI 2eHOepPHO-8iKOBOI CmpyKmypu nayieHmie ma
KoMopbidHOI namos102ii 3 8ipyCcHOK Ma 6aKkmepiansHO NHEBMOHIE y CMAYiOHAPHUX XB8OPUX Mepanesmu4yHoz20
8id0ineHHA, Kompi nepebysanu Ha NiKy8aHHI y nepiod 3 eepecHs no 2pydeHs 2020 poky.

MeTopan. JocnidxeHHsa nposodunu 8 Micekili KOMyHanbHIl AikapHi Ne 3 M. TepHonosA. PempocnekmugHo
docnidxeHo icmopii xeopobu 262 xeopux HA 8ipyCHO-6aKMepiansHy NHe8MoHit, acoyitiosaHy 3 COVID-19.

PesynbTaTwu. Ha TepHoninai ys namosozis 3 00HAKOBOK YOCMOMOK YPAXAE AK YON08IKI8, MAK | HHOK,
Ha 8iOMiHy 8i0 8i00M020 pakmy, ujo 40a108iKU MeHW cMIliki 00 iHPeKkyill, Hi JiHKU. binbwicme nayieHmie 6yau
y eiyi 8id 51 do 70 pokie, npome 3HaYHa Kinekicme nayieHmis 6yna cmapuwe 70 pokis. Y 65,6% xeopux Ha
KOPOHQ8IpYCHY iHpeKkyito 0iazHOCMo8aHO CynymH namosozito. [posioHe micye 8 cmpykmypi KOMOp6iOHUX
cmaHie 3alimana iwemidyHa xeopoba cepys (34,9%).

BucHOBKMW. Y nepiod naHoemii COVID-19 genuke 3HaYeHHS MAE CBOEYACHA Gia2HOCMUKA MQA HOOOHHS
KeanipikosaHoi MeduyHoi donomoau nayieHmam y giyi noHad 50 pokie. AHAI3 CynymHs0i namosoaii, 00380s4€
cmeepoxysamu, Wo 2pynoro nidsUWEeHO20 PU3UKY € 0COBU (3 NAMos02ier0 cepyeso-cyouHHOI cucmemu.

K/THOYOBI C/1IOBA: BipycHa Ta 6akTepianbHa nHeBMOHis; COVID-19; BiK; CynyTHi 3aXxBOpIOBaHHS;
cepLeBoO-CyiIUHHA CMCTEMa.
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EPIDEMIOLOGY AND SEASONAL VARIATION OF APPENDICITIS -
A SINGLE CENTER RETROSPECTIVE STUDY FROM NORTH-EAST INDIA
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Background. Acute appendicitis is the most common surgical emergency presenting in emergency
department, and appendectomy is one of the most common surgeries. There is a wide variation in the incidence
of acute appendicitis reported for different countries, different regions, race, sex, age and also seasons.

Objective. The aim of this study was to understand the epidemiological trend and the seasonal variation
of appendicitis in the northeast region of India.

Methods. It was a retrospective hospital-based study conducted in Jan 2016 - Dec 2020 at a Tertiary Care
Teaching Hospital in the northeast region of India. The patient data were obtained from the Medical Record
Department of the hospital and the data regarding the weather was obtained from the Indian Meteorological
Department (IMD) and the website www.worldweather.com. The statistical analysis was done using SPSS software

PUBLIC HEALTH AND EPIDEMIOLOGY

version 24.0, and the seasonal variation was studied using Kruskal Wallis test.

Results. Acute appendicitis affected both the sexes equally with a marginal higher incidence in males. It also
had higher peak during the second and third decade of life in both the sexes. The incidence of acute appendicitis
was high in the pre-monsoon and monsoon season with peak in the monsoon season.

Conclusions. Acute appendicitis is more common during the pre-monsoon and monsoon season, a period
known for humidity, high incidence of bacterial and viral infections.

KEYWORDS: acute appendicitis (AA), pre-monsoon season, monsoon season, Indian Meteorological

Department (IMD).

Introduction

Acute appendicitis (AA) is the most common
surgical emergency presenting in emergency
department, and appendectomy is one of the
most common surgeries [1]. AA has an increa-
sed incidence among the males as compared
to the females. The lifetime risk of developing
appendicitis is 8.6% for males and 6.7% for
females [2, 3]. The aetiology of appendicitis is
still unclear, hence various possible causes for
AA are elucidated that include mechanical
obstruction, inadequate dietary fiber, smoking,
air pollution and familial susceptibility [3, 4, 5,
6,7, 8, 9]. AA presents throughout the year but
incidence is increased in some particular
months [10, 11, 12, 13, 14, 25, 26]. Various stu-
dies were performed to determine the seasonal
variation of acute appendicitis but with variable
results. Some of them have concluded increased
incidence in a particular month with no clear
rationale behind it.

*Corresponding author: Ranjan Kumar, Assistant Professor,
Department of Surgery, Base Hospital Tezpur, Assam, India.
E-mail: drranjansurgeon@gmail.com

Although numerous epidemiological stu-
dies on appendicitis, most focused on Western
populations and relatively few epidemiological
studies on the Asian populations. These studies
were mainly concerned with the monthly
variation in the incidence of acute appendicitis
and the volume-outcome relationship of acute
appendicitis. There is very sparse research re-
garding seasonal variation of acute appendicitis
in Indian sub-continent and more so from the
north-east region. The rationale of our study
was to understand the epidemiological trend
and the seasonal variation of AA in the
northeast region of India.

Methods

Study Design

A retrospective hospital-based study was
conducted to assess the demographic profile,
incidence and seasonal variation in all patients
admitted with diagnosis of acute appendicitis,
who underwent operative management, in Jan
2016 - Dec 2020, at a Tertiary Care Teaching
Hospital in the northeast region of India. The
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pathologically proven negative appendectomy
patients were excluded from this study.

Data Source and Statistical Analysis

Patient data including demographic details,
operative notes and final histopathology were
obtained at the Medical Record Department of
the hospital. The data by Indian Meteorological
Department (IMD) and the website www.
worldweather.com was used to obtain infor-
mation regarding the weather of the place
where our study was conducted. According to
the IMD there are four seasons in north-eastern
region of India, i.e. winter (Jan-Feb), pre-
monsoon (Mar-May), monsoon/rainy season
(Jun-Sep) and post-monsoon (Oct-Dec). The
raw data was entered into Microsoft Excel
worksheet and analysis was performed using
SPSS 24.0 software. The seasonal variation was
studied regarding males and females, and
inter-seasonal variation was assessed using
Kruskal Wallis test. P-value less than 0.05 was
taken as significant seasonal variation.

Results

During the study period a total of 405
patients underwent emergency appendectomy;
all the cases were confirmed histologically as

AA. There were 240 males (59.26%) and 165
females (40.74%) with male to female ratio of
1.45:1 (Table 1).

The age-specific incidence of AA followed a
similar pattern for both the sexes, but males
had a higher rate at virtually all ages with the
highest male to female ratio in the third decade;
gradually this ratio declined and was equal by
the 7t decade (Fig 1). The incidence of acute
appendicitis was the highest in both the sexes
in the third decade (Fig 1).

The overall mean age was 25.05 years
(Males - 24.68 years and females - 25.42 years).
Only 6% of the cases were recorded in the first
decade of life, while 65.9% occurred in the age
group of 11-30 years old (Table 1).

The combined incidences of the disease
were higher in the pre-monsoon and monsoon
season (67.9 %, p<0.0078 as per Kruskal Wallis
test, H statistics was 16.8029), with peaks in
June, July, and August (monsoon season)
corroborating with the maximum rainfall and
the maximum temperature of the year (Fig. 2, 3)
The incidence of the disease started declining
from October (post monsoon period), with the
lowest in December, followed by gradual mini-
mal increment from January (winter season).

Table 1. Demographic trend of Acute Appendicitis

Age group Number Percentage
(Years) of cases of the total cases
0-10 19 4.69
11-20 114 28.15
21-30 138 34.07
31-40 101 24.94
41-50 16 3.95
51-60 9 2.22
>60 8 1.98
160
140 138
120 114
100
80
60
40
19
20
0 |

0-10 YRS 11-20 YRS 21-30 YRS

31-40 YRS

Malte ,\zises Fema('g)cases M:F Ratio
1 8 1.38
69 45 1.53
g4 54 1.55
cg 43 1.35
9 7 1.29
c 4 1.25
2 4 1.00
101
16
9
- — -

41-50 YRS 51-60 YRS >60 YRS

MALES mmm FEMALES emmeTOTAL

Fig. 1. Age related distribution of acute appendicitis.
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Fig. 2. Monthly incidence of acute appendicitis in Jan 2016 - Dec 2020.
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Fig. 3. Seasonal variation of the incidence of acute appendicitis.

Discussion

AA is a common clinical condition and
appendectomy counts for about 1% of all the
surgical operations [1]. It is estimated that in
about 6-7% of the general population appen-
dicitis will develop during their lifetime [15]. The
incidence of appendicitis varies substantially by
country, geographical region, race, sex, age,
and seasons. The predisposing factors for
appendicitis are multifactorial and include
inadequate dietary, smoking, air pollution,
infections, stress, vascular disorders and
inadequate childhood breast feeding [6, 8, 9,
14,17,18, 19, 27].

The obstruction of the lumen due fecalith
or hypertrophy of lymphoid tissue or tumo-
rigenesis is proposed as the main etiologic
factor in acute appendicitis [3, 4, 5,6, 11,17, 19].
The obstructive pathology in age group <40
yearsisdueto regional lymph node enlargement
secondary to infections while in patients >40
years luminal obstruction is more likely to be
caused by fecalith or neoplasia because lym-
phoid tissue atrophies with age [4, 5, 11]. Acute
appendicitis is relatively rare in infants and

(POST-MONSOON)

becomes increasingly common in childhood
and early adult life [20]. The highest incidence
of appendicitis is found in the second and third
decades of life [2, 3]. After 30 years of age, the
incidence declines, but appendicitis can occur
in individuals of any age [21]. Thus, it was
established that the maximum incidence of the
disease is in the third decade of life.

Acute appendicitis has an increased
incidence among the males compare to the
females. The lifetime risk of appendicitis is 8.6%
for males and 6.7% for females [2, 3]. Among
the teenagers and young adults, the male to
female ratio is about 3:2. After 25 years old, the
ratio gradually declines until the sex ratio is
equal by the mid-30s [21]. Similar findings were
noted in our study cohort. There is no definite
explanation for high incidence of appendicitis
in males but, genetically determined differences
in the immune function as well as the variation
in the concentration of sex hormones can
account for this difference [22]. Hormonal
differences, however, do not explain the gender
differences of the incidence of the disease in
preadolescents and among the elderly [22].

N
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The seasonal variation in the incidence of
acute appendicitis has been discussed in many
studies but there is no definite explanation for
it. The heterogeneous extrinsic factors like
humidity, sun radiation, bacterial and viral
infections are important in the etiogenesis of
appendicitis. Appendicitis is more common
during the rainy reason, a period of high
humidity which is the peak period of bacterial
intestinal infestations and parasitic infestation.
These intestinal infestations cause intestinal
lymphoid hyperplasia that leads to obstruction
of the appendix lumen. The reduction of sun
radiation and vast fluctuationsin air temperature
has also been postulated in the incidence of
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appendicitis [3, 12, 23, 25, 26]. Air pollution has
also been found to have a significant effect on
the incidence of appendicitis in the summer
months [9, 11]. The high ambient temperature
has been found to contribute to air pollution
and hence short-term exposure to air pollution
may trigger appendicitis [9, 11]. The allergic
reaction to pollen from flowers, palm and maize
may also account for some cases of appendicitis,
as the pollens triggerimmunological response
in the form of lymphoid hyperplasia [24]. We
have found higher incidence of AA in the
monsoon and pre-monsoon season in the
north-east region of India, the seasons of
maximum rainfall and temperatures (Fig 4).
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Fig. 4. www.worldweather.com data showing weather of Tezpur, Assam, during the study period.
(A) Average temperature graph, (B) Maximum, minimum and average temperature, (C) Average rainfall graph, (D) Average

rainfall amount.

Conclusions

Acute appendicitis is still one of the most
common abdominal emergencies treated by
general surgeons. It affects both the sexes
equally with a marginal higher incidence in the
males. The disease has a higher peak during
the second and third decade, the period of
highly responsive lymphoreticular system.
Appendicitis is more common during the pre-
monsoon and monsoon season, a period
known for humidity, high incidence of bacterial
and viral infections.

Limitation of the study

The study population was not a true
representation of the society as most of the
patients were military background and the

study was conducted in the north-east region
of India. A larger prospective study needs to be
undertaken across different geographical
locations in India in order to confirm our
findings of seasonal variation of AA in this sub-
continent.
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ENNEAEMIOJIOITA TA CE3BOHHICTD ATEHAUIHNTY — PETPOCIIEKTHBHE
AOCIIHKEHHA 3 IIIBHIYHO-CXIAHOI IHAII

*R. Kumar’, T.B. Singh?, R. Pandey’, S. Bhalla', O. Singh?
1 - BASE HOSPITAL TEZPUR, ASSAM, INDIA
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Bctyn. focmpuli aneHOuyum € Halbinbw 4acmum Xipyp2i4HUM HegiOKAAOHUM CMAHOM y 8i00ineHHi|
HegioknaoHoi donomozu, a aneHAeKMOoMisi € 00HI€Er 3 HalinowupeHiwux onepayil. 3axeoprogaHicme Ha 2ocmpuli
aneHOUYUM, 30PEECMPOBAHA 8 PI3HUX KPAiHAX Ma pi3HUX pezioHaXx, y Atodell pi3HOI pacu, cmami, 8iKy, a makoxc
Y Pi3HUX Ce30HaX, 3HAYHO 8iOpPI3HAEMBbCA.

MeTa. Memor yb020 0ocnidneHHA byna oyiHKa eniodemiono2iyHux meHoeHyili ma Ce30HHUX 3MiH
30X80pHOBAHOCMI HO ANeHAUYUM 8 NiHiYHO-CXIOHOMY pe2ioHi IHOII.

MeToawn. Y cmammi onucyemeca pempocnekmugHe nikapHsHe 00Ci0x#eHHs, ke npoeoousaocs 3 CiyHsA
2016 poky no epydeHs 2020 poky 8 yHieepcumemcoKill AiKapHi mMpemuHHo20 pigHA Medu4YHoi donomozu 8
nigHiYHO-CxiOHOMY pezioHi IHOii. laHi npo nayieHmie 6yau ompumMaHi 3 MeOUYHO20 apxisy NiKapHi, a OaHi Npo
no200dy - 3 IHOilicbko20 Memeopo102i4H020 8iddiny (IMD) ma eeb-calimy www.worldweather.com. CmamucmuyHul
aHani3 Nposodunu 30 00NOMO20H NPO2PAMHO20 3a6e3nedeHHs SPSS sepcii 24.0, a ce30HHI 3MiHU docidxysanu
3a donomozoro mecmy Kpackena-Yoanica.

PesynbTaTu. flocmpum aneHOUYUMOM X80pinu 8 00HAKo8il Mipi 06udsi cmami 3 HE3HaYHO 8UL4OHO
30X80pHOBAHICMIO Y H0/108iKi8. BiH MaKox Mas 6inbw 8UCOKUT NiK NepesaxcHo Ha Opy20My-mpemsoMy 0ecamky
pokie y obox cmamell. 3axgopro8aHicmes Ha 20cmpuli aneHOUYUM 6y/1a 8UCOKOH 8 hepedMyCOHHULU Ce30H i
Ce30H MYCOHI8 3 NiKOM Y Ce30H MYCOHi8.

BucHOBKW. focmpuli aneHOuyum 4acmiwe 3ycmpid4aemecs hio 4ac nepedmMyCcoHHO20 Ce30HY Ma Ce30Hy
MYCOHi8, y nepiod 3 XapakmepHOr 8UCOKOH 80/102iCMI0 MA 8UCOKUM pigHeM 30X80pro8aHOCMI bakmepianbHUMU
ma gipycHUMU iHPekyiamu.

KNHOYOBI C/TOBA: MocTpuii aneHAUUUT (AA); ce30H nepeg MycoHaMuU; Ce30H MYCOHIB; IHAiAcbKkuiA
meTeopoJioriuHunii Biggin (IMD).

Information about the authors

Ranjan Kumar - Assistant Professor, Department of Surgery, Base Hospital Tezpur, Assam, India.

ORCID 0000-0002-4573-2446, e-mail: drranjansurgeon@gmail.com

Thokchom Biswajit Singh - Assistant Professor, Department of Surgery, Military Hospital Ambala,
Haryana, India.

ORCID 0000-0001-5849-5999, e-mail: bishwajitsingh6068@gmail.com

Rahul Pandey - Assistant Professor, Department of Surgery, Base Hospital Tezpur, Assam, India.

ORCID 0000-0003-2624-5113, e-mail: rahuladviksimpy@gmail.com

Sandeep Bhalla - Consultant Community Medicine and Commandant, Base Hospital Tezpur, Assam,
India.

ORCID 0000-0001-9027-0001, e-mail: bhallasap@gmail.com

Onkar Singh - Professor, Command Hospital Kolkata, West Bengal, India.

ORCID 0000-0001-7806-0263, email: onkarnoor@yahoo.co.in

References

PUBLIC HEALTH AND EPIDEMIOLOGY

1. Sihrah BH, Shirah HA, Shirah HA et al.
Challenges in the management of subhepatic acute
appendicitis in the emergency setting. Int ) Cur Res
Rev 2016 Mar;8(6)

2. Addiss DG, Shaffer N, Fowler BS, Tauxe RV. The
epidemiology of appendicitis and appendectomy in
the United States. Am ] Epidemiol. 1990 Nov;132(5):
910-925.

https://doi.org/10.1093/oxfordjournals.aje.
a115734.

3. Brunicardi FC, Anderson DK, Billiar TR. The
Appendix. In: Liang MK, Anderson RE, Jaffe BM et al.

Schwartz’s Principle of Surgery.10th ed. Mc Graw Hill
Education Medical. 2015. p. 1241-1262.

4. Jones BA, Demetriades D, Segal I, et al. The
prevalence of appendiceal fecaliths in patients with
and without appendicitis: A comparative study from
Canada and South Africa. Ann Surg. 1985 Jul;202(1):80-2.

https://doi.org/10.1097/00000658-198507000-
00013

5. Nitecki S, Karmeli R, Sarr MG. Appendiceal
calculi and fecaliths as indications for appendectomy.
Surg Gynecol Obstet 1990 Sep;171(3):185-8. PMID:
238510

=~

R. Kumar et al.

ISSN 2413-6077. JMMR 2021 Vol. 7 Issue 2



6. Wangensteen OH, Dennis C. Experimental
proof of the obstructive origin of appendicitis in man.
Ann Surg. 1939 Oct;110(4):629-647.

https://doi.org/10.1097/00000658-193910000-
000111.

7. Burkitt DP, Walker AR, Painter NS. Effect of
dietary fibres on stool and transit times, and it's role
in the causation of the disease. Lancet 1972 Dec
30;2(7792):1408-12.

https://doi.org/10.1016/s0140-6736(72)92974-1.

8. Oldmeadow C, Wood I, Mengerson K,
Visscher PM, Martin NG, Duffy DL. Investigation of
the relationship between smoking and appendicitis in
Australian twins. Ann Epidemiol 2008 Aug;18(8):631-6.

https://doi.org/10.1016/j.annepidem.2008.
04.004.

9. Kaplan GG, Dixon E, Panaccione R, et al. Effect
of ambient air pollution on the incidence of appen-
dicitis. CMA) 2009 Oct 27;181(9):591-7.

https://doi.org/10.1503/cmaj.082068.Epub 2009
Oct 5.

10. Luckmann R, Davis P. The epidemiology of
acute appendicitis in California: racial, gender, and
seasonal variation. Epidemiology 1991;2(5):323-30.

https://doi.org/1097/00001648-1991000-00003.

11. Wei PL, Chen CS, Keller JJ, et al. Monthly
variation in acute appendicitis incidence: A 10-year
nationwide population-based study. ] Surg Res. 2012
Dec;178(2):670-6.

https://doi.org/10.1016/}.js.2012.06.034.Epub
2012 Jul 6.

12. Khaeval AA, Birkenfeldt RR. Nature of the
relation of acute appendicitis morbidity to mete-
rological and heliogeophysical factors. Vestn Khir Im
11 Grek 1978 Apr;120(4):67-70. PMID: 654016

13. Stein GY, Rath-Wolfson L, Zeidman A et al.
Sex differences in the epidemiology, seasonal
variation, and trends in the management of patients
with acute appendicitis. Langenbecks Arch Surg 2012
Oct;397(7):1087-1092.

https://doi.org/10.1007/s00423-012-0958-0.

14. Singh TB, Ratan R. Acute appendicitis:
Epidemiological trends and seasonal variation in
subset of South western part of India. JSR 2018(Oct)
Vol-7:10

15. Townsend CM, Beauchamp RD, Evers BM, et
al. The Appendix. In: Maa J, Kirkwood KS. Sabiston
Textbook of Surgery. 19th ed. Philadelphia: Elsevier;
2012. p.1279-1293.

16. Badmos KB, Komolafe AO, Rotimi O. Schis-
tosomiasis presenting as acute appendicitis. The East
African Med | 2006;83(10):528-32.

https://doi.org/10.4314/eam].v83i10.9464

17. Wangensteen OH, Buirge RE, Dennis C, et al.
Studies in the etiology of acute appendicitis: the
significance of the structure and function of the

vermiform appendix in the genesis of appendicitis.
Ann Surg. 1937 Nov;106(5):910-942.

https://doi.org/10.1097/00000658-19371000-
00007

18. Alves |G, Figueiroa JN, Barros 1. Does breast
feeding provide protection against acute appen-
dicitis? A case control study. Trop Doct 2008
Oct;38(4):235-6.

https://doi.org/10.1258/td.2008.070404.

19. Pearnteau WH, Smink DS. Appendix, Meckel's,
and other small bowel diverticula. In: Michael J.
Zinner, Stanley W. Ashley,eds. Maingot’'s Abdominal
Operations. 12th ed. Mc Graw Hill Medical; 2013. p.
585-610.

20. Williams NS, Bulstrode CJK, O’Connell PR.
Bailey and Love's Short practice of Surgery. 26th ed.
Boca Raton; CRC Press, 2013. Chapter 71: The
vermiform appendix; p. 1199-1214.

21. Fasen G, Schirmer B, Hedrick TL. Appendix.
In: Charles). Yeo, Samuel D. Gross, eds. Shackelford’s
Surgery of the Alimentary Canal. 8th ed. Philadelphia:
Elsevier; 2018. p. 1950-56Noudeh Y], Sadigh N,
Ahmadnia AY. Epidemiologic features, seasonal
variations and false positive rate of acute appendicitis
in Shahr-e-Rey, Tehran. Int ) Surg 2007:5:95-8.

22. Luckmann R, Davis P. The epidemiology of
acute appendicitis in California: Racial, gender, and
seasonal variation. Epidemiology 1991;Sep;2(5):
323-30.

https://doi.org/10.1097/00001648-199109000-
00003.

23.Jangra B, Jangra MS, Rattan KN et al. Seasonal
and day of week variations in acute appendicitis in
north Indian children. J Indian Ass Plastic Surgeon.
2013(Jan-Mar);Vol 18:1.

24. Kwaasi AA, Tipirnemi P, Harfi H, Parhar RS,
Alsedairy ST. Date palm (Phoenixdactylifera L) is a
potent allergen. Ann Allergy 1992;68:78.

25. Oguntola A S, Adeoti M L, Oyemolade TA.
Appendicitis: Trends in incidence, age, sex, and
seasonal variations in south-Western Nigeria. Ann
Afr Med Oct-Dec 2010;9(4):213-7.

https://doi.org/10.4103/1596-3519.70956.

26. Noudeh YJ, Sadigh N, Ahmadnia AY. Epide-
miologic features, seasonal variations and false
positive rate of acute appendicitis in Shahr-e-Rey,
Tehran. Int ) Surg 2007 Apr;5(2):95-8.

https://doi.org/10.1016/j.jisu.2006.03.009.

27. Gomez-Alcala AV, Hurtado-Guzman A. Early
breastfeed weaning as a risk factor for acute appen-
dicitis in children. Gac Med Mex. Nov-Dec 2005;141(6):
501-4.

This is open access article distributed under the Creative Com-
mons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the
original work is properly cited.

PUBLIC HEALTH AND EPIDEMIOLOGY

ISSN 2413-6077. JMMR 2021 Vol. 7 Issue 2

R. Kumar et al.

N

)



International Journal of Medicine and Medical Research
2021, Volume 7, Issue 2, p. 26-29
copyright © 2021, TNMU, All Rights Reserved

DOI 10.11603/ijmmr.2413-6077.2021.2.12474

VITAMIN D3 IN TREATMENT OF OSTEOPENIC SYNDROME
IN CHILDREN WITH GROWTH DISORDERS

N.Yu. Shcherbatiuk
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. The efficacy of vitamin D3 agents for impaired growth of children of different cause was
studied in the research. A positive effect on bone mineralization and calcium-phosphorus metabolism was
evidenced. The treatment and prophylaxis charts using this drug for osteopenic syndrome are developed for
children with hypothalamic-pituitary dwarfism, subdwarfism and dwarfism of constitutional genesis.

Objective. The aim of the research is to study the effect of calcimine and vitamin D3 in cases of impaired
bone mineral density in children aged 6-18 years old with growth retardation of the hypothalamic-pituitary
genesis, subdwarfism and dwarfism of constitutional origin.

Methods. The study involved 25 children, aged 6-18 years old with growth retardation: hypothalamic-pituitary
(10 children), subdwarfism (5 children) and dwarfism of constitutional origin (10 children). The control group
consisted of 20 children. The structural and functional state of bone tissue was studied using a two-photon X-ray
densitometer “Lunar”. In the study of calcium-phosphorus homeostasis, the level of calcium and the level of
phosphorus in the blood serum were determined. Serum alkaline phosphatase levels were also studied as a
marker for bone formation.

Results. In the examined children, there was a significant calcium deficiency at the level of the vertebrae
L1-L4. The calcium content in L1 was 72.8%, L2 - 75.7%, L3 - 81.2%, L4 - 80.1%, which significantly differed from
bone density in healthy children of a similar age and body weight. It was also revealed that in children diagnosed
with growth retardation of the pituitary genesis, bone rarefaction was diagnosed in 100% of cases, while with
subdwarfism and dwarfism of constitutional genesis these indicators were 43% and 24%, respectively.

Conclusions. A differentiated choice of vitamin D3 treatment, depending on the degree of osteopenia in
children, allows adjusting the calcium metabolism and preventing osteoporosis in children with stunted growth.
Vitamin D3 in the complex treatment of osteoporosis in children with growth impairment of different genesis
normalizes calcium-phosphorus homeostasis, which increases bone mineral density and, therefore, reduces
osteoporotic changes by stopping leaching of calcium from bones.

KEYWORDS: bone mineralization; calcium-phosphorus metabolism; dwarfism; vitamin D3.
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Introduction

Violation of the density and structure of
bone tissue in childhood is caused by damage
to the hypothalamic-pituitary system. Normally,
restructuring of bone tissue is characterized by
the advantage of bone formation over resorp-
tion until reaching the “peak of bone mass”.
Then insufficient somatotropic function of the
pituitary gland causes delayed bone deve-
lopment: ossification nuclei develop with a
significant delay and growth zones are open
foralongtime or close only in adulthood [1, 2].
This causes changes in bone density and im-
paired mineral metabolism in children with
growth retardation. The situation is aggravated

*Corresponding author: Shchebatiuk Nataliia, Associate pro-
fessor, 1. Horbachevsky Ternopil National Medical University,
Ternopil, Ukraine. E-mail: sherbatyuk_nu@tdmu.edu.ua

by the fact that the average alimentary daily
vitamin D3 supply for children is more than 1.5
times less than required. To a large extent, this
is due to the insufficient amount of foods
containing calcium in the diet of children, socio-
economic factors, as well as diverse information
about the norms of daily calcium intake.
However, endocrinological disorders accom-
panying growth retardation and a decrease in
bone density with impaired mineral metabolism
are crucial in this metabolic imbalance. The
non-controllable intake of medications also
affects, above all the complexes of microele-
ments in the multivitamin compounds or indi-
vidual preparations, i.e. magnesium, as its
increase in the blood causes decreased calcium
absorption. Environmental factors are also
important, for example, strontium in the ter-
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ritories contaminated with radionuclides,
entering the child’s body acts as a calcium
antagonist. Iodine deficiency territories also
have negative impact not only in the formation
of calcium-phosphorus homeostasis, but also
in the disharmony of physical development, in
particular, delayed sexual development, which
due to hormonal imbalance affects the level of
calcium absorption and osteogenesis. The aim
of the study was to study the effect of vitamin
D3 on changes in bone mineral density in
children with growth retardation of hypo-
thalamic-pituitary genesis, subdwarfism and
dwarfism of constitutional genesis.

Methods

25 children aged 6-18 years old with growth
retardation of hypothalamic-pituitary genesis
(10 children), subdwarfism (5) and dwarfism of
constitutional genesis (10) were exemined. The
control group consisted of 20 children. When
collecting a history of children with osteoporosis
it was established that glucocorticosteroids,
anticonvulsants, chemotherapeutic substances,
antibiotics (tetracyclines, cyclosporins), antacids
were administered. There were also: prema-
turity, fetal hypoxia, malnutrition, placental
pathology, multiple pregnancy, short time
between births, chronic diseases of women,
drugs and alcohol, smoking during childbirth.
The study of the structural and functional state
of the bone tissue was carried out using a two-
photon X-ray densitometer “Lunar”. The follo-
wing parameters were used for the study: Age
Matched, % - the percentage deviation of bone
mineral density (BMD) in the patient, the ave-
rage population indicator of the identical race,
sex and age at the level of the lumbar vertebrae
L1-L4; Age Matched, Z-criterion - standardized
deviation from the same indicator. When ana-
lyzing the results obtained, we used reference
data on the indicators of the structural and
functional state of the skeletal system in
children and adolescents according to V.V. Po-
voroznyuka et al. Statistical analysis was per-
formed using the Microsoft Excel and Sta-
tistica 5.0 software packages. In the study of
calcium-phosphorus homeostasis, the level of
calcium in the blood serum was determined
using titrometric and photometric methods;
the level of phosphorus in the blood serum was
determined using a unified method for the
reduction of phosphorus. The level of alkaline
phosphatase in blood serum as a marker of
bone formation was also studied by a bio-
chemical method.

Results

In the examined children, there was a
significant calcium deficiency at the level of the
L1-L4 vertebrae. The calcium contentin L1 was
72.8%, L2 -75.7%, L3 - 81.2%, L4 - 80.1%, which
significantly differed from bone density in
healthy children of a similar age and body
weight. It was also revealed that in children
diagnosed with growth retardation of pituitary
genesis bone loss was diagnosed in 100% of
cases, while with subdwarfism and dwarfism of
constitutional genesis these indicators were
43% and 24%, respectively, according to the
deviation (standardized deviation of the bone
tissue strength index of the average population
index of the Z-criterion) and the classification
of osteopenia and osteoporosis in children and
adolescents by A.P. Krys-Pugach [3]. Three
degrees of osteopenia were identified at the
L1-L4 vertebrae. It was at the first step 1.0-1.5;
the second and third, respectively, 1.6-2.0; 2.1-
2.5. These children had a tendency to hypo-
calcemiaandtoincreasein alkaline phosphatase
levels. Thus, the content of the trace element
calciumin the blood was reduced and fluctuated
within 1.76-2.09 mmol/L. The analysis of the
level of alkaline phosphatase in the blood as a
marker of bone formation showed that its
content was 1.54+0.09 pmol/g/L that also in-
dicated bone loss. When comparing the activity
of alkaline phosphatase and the concentration
of calcium in the blood serum, it was assumed
that hypocalcemia under such conditions
contribute to further leaching of calcium from
the bone tissue. Therefore, creating a vicious
circle, in the treatment of such children in
addition to etiotropic hormonal treatment,
drugs should be used for prevention of leaching
of the calcium from the bones before balancing
the composition of the diet, which is consistent
with age-related requirements for phosphorus
and calcium. Vitamin D3 in the form of the drug
of Cholecalciferol increases the absorption of
calcium in the intestine [4] and improves the
reabsorption of phosphorus in the renal
tubules, helps to maintain the proper level of
calcium and phosphorus in the blood, helps to
optimize calcium-phosphorus homeostasis and
contributes to the normal formation and
growth of bone tissue that is especially im-
portant for stunted growth in children. For
grade 1 osteopenia, Cholecalciferol was pre-
scribed in courses of 2000 IU per day for 30
days, 2 times a year with an interval of 5 months
between courses. In case of degree 2 osteopenia,
Cholecalciferol was prescribed in courses of
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4000 IU per day for 40 days, 3 times a year with
a break of 3 months between courses. In case
of degree 3 osteopenia, Cholecalciferol was
prescribed in courses of 5000 IU per day for 45
days, 3 times a year with a break of 3 months
between courses. The effectiveness of treatment
was assessed by repeated densitometric exa-
mination of the lumbar spine, 3 months after
the first course of treatment, analyzing the
Z-criterion. There was a tendency to an increase
in the density of mineral tissue according to the

Z-score by 4.34-20% in each of the lumbar
vertebrae. The effectiveness of the treatment
was assessed by the parameters of the content
of calcium and phosphorus in the blood serum,
the level of alkaline phosphatase during the
second examination one month after the first
course of treatment. Thus, normalization of the
level of calcium and phosphorus, as well as a
decrease in the level of alkaline phosphatase
to the upper limit of the norm was evidenced
(Table 1).

Table 1. Dynamics of blood biochemical parameters in a group of 25 children (M+m)
after the introduction of Cholecalciferol into treatment

Index Before treatment After treatment p
n=25 n=25
Serum calcium (mmol/L) 1.98+0.11 2.37+0.13 <0.05
Serum phosphorus (mmol/L) 0.93+0.05 1.1£0.06 <0.05

Discussion

The results of the study proved a positive
effect of vitamin D3 in the children with de-
crease of growth of different genesis. According
to the literature, growth hormone is one of the
most important components of the hormonal
system for regulating bone tissue metabolism
and phosphorus-calcium metabolism. In norm
the restructuring of bone tissue is characterized
by the advantage of bone formation over re-
sorption until reaching the “peak of bone
mass”. With insufficient somatotropic function
of the pituitary gland bone development is
delayed: ossification nuclei appear with a sig-
nificant delay, and growth zones remain open
for along time or close only in adulthood. This
causes changes in bone density and impaired
mineral metabolism in children with growth
retardation [1,2]. Cholecalciferol normalized the

level of calcium and phosphorus as well as
decreased the level of alkaline phosphatase to
the upper limit of the norm that prevents osteo-
porosis and complies the results of studies by
other authors [5, 6].

Conclusions

The differentiated approach in prescribing
Cholecalciferol depending on the degree of
osteopenia in children allows correcting cal-
cium metabolism and thereby ensures pre-
vention of osteoporosis in children with stunted
growth. This is caused by the pharmacological
action of cholecalciferol, i.e. regulation of cal-
cium-phosphorus metabolism, normal forma-
tion of the bone skeleton and teeth in children
and preservation of the structure of bones.

Conflicts of Interest

Author declare no conflict of interest

3ACTOCYBAHHA BITAMIHY D B JIIKYBAHHI OCTEOIIOPO3Y
V IITEHA 3 SATPHUMKOIO POCTY PISHOI'O TEHE3Y

H.H0. Liep6aTiok

TEPHOIML/IbCbKUI HAUIOHAJIbHN MEANYHUI YHIBEPCUTET IMEHI I. 8. TOPEAYEBCHKOIO MO3 YKPAIHY,

TEPHOIL/Ib, YKPAIHA

BcTyn. Y cmammi Hagodssmecs pe3yibmamu 3acmocyeaHHs hpenapamie eimamiHy Dy dimedi i3 3ampumkoro

PEDIATRICS

pocmy pi3Hoz20 reHe3sy. [1po0eMOHCMPOBAHO iX NO3UMUBHUL 8naAU8 HA MiHepasnbHy WiNbHICMb KicmKoeoi
MKaHUHU ma kansyit-pocopHuli 2omeocmas. Ha800AMbCA cxeMu NiKy8AHHS MA NPOPiNaKMUKU 0CmeoneHiyHo20
CUHApomy y dimeli 3 2inomanamo-2inopi3apHUM HAHI3MOM, CY6HAHI3MOM MA HAHI3MOM Q/AiMeHMAapHO-
KOHCMumyuyitiHo20 reHesy. /jogedeHo epekmusHiCmMs iX UKOPUCMAHHS.

oo
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MeTa - docridxceHHSs 8nausy 8UKOPUCMAHHSA 8imamiHy D npu 3MiHax MiHepaneHoi WinbHocmi kicmkogoi

mKaHUHU y dimel 6-18 pokie i3 3ampumkoro pocmy 2inomasaamo-2inogizapHo20 2eHesy, Cy6HAaHiI3MOM ma
HQHI3MOM KOHCMUmyUiliHo20 reHesy.

MeToaun. O6cmexceHo 25 dimeli 6-18 pokig i3 3ampuUMKOK pocmy 2inomasnamo-2inogizapHo20 reHesy
(10 dimeli), cybHaHi3MOM (5) ma HaHi3MoM KoHCmumyyitiHo2o reqesy (10). KoHmpoasHy 2pyny cmaHosuau 20
dimed. [ocnioxeHHs cmpyKmypHO-@yHKYIOHAIbHO20 CMAHY KiCMKO80I MKAHUHU npogoou/au 3a 00NOMO20H
peHmeeHigcbko2o 080¢pomoHH020 deHcumomempa "Lunar”. lpu docnioxceHHi kansyid-pocpopHo2o 2comeocmasy
8U3HQYQAIU piBeHb KAbYio Ma pigeHb pocPopy y cuposamuyi Kposi. TaKox sus4aau pigeHsb AyxHOI pocpamasu
¥ cuposamuyi Kposi ik Mapkepa GopMy8aHHA Kicmku.

PesynbTaTin. Y o6cmexceHux dimeli mas micye cymmeauli depiyum Kansyito Ha pisHi xpebyie L1-L4. Bmicm

Kanwyito 8 L1 cmaHosue - 72,8%, L2 - 75,7%, L3 - 81,2%, L4 - 80, 1%, wjo cymmeso 8idpi3HAEMbCA 8i0 kKicmkosoi

winsHocmi y 30oposux dimeli aHan02i4H020 8iKy ma Macu mina. Takoxc 6ys10 susisaeHo, wjo y dimed, AKUM 6yn10
gucmas/ieHo 0ia2HO3 3aMPUMKU 3pOCMAHHSA 2inogizapHozo reHesy y 100% sunadkie 0ia2zHOCMOBAHO PO3-
piOHCeHHA KiCmKo8oi MKAHUHU, MOoJi K Npu CY6HAHI3Mi ma HAOHI3Mi KOHCMUMYyYiliHo20 reHesy yi NOKA3HUKU
cmaHosuau 8idnogioHo 43% ma 24%.

BucHoBKkuU. JupeperyitiosaHuli nioxio y npusHavyeHHi eimamiHy D 30/1exHO 8i0 cmyneHs ocmeoneHii y
dimeli 0038014€ ckopuzysamu Kanbyiesuli 06MiH ma 3a6eaneyumu mum CaMum NPoPinaKmMuUKy ocmeonoposy
y dimeli i3 3ampumkoro pocmy. BkaroueHHs gimamiHy D y KoMnaekcHe fiky8aHHS ocmeonopo3y y dimel i3
30MpPUMKOI0 pocmy pi3HO20 2eHe3y HOPMAni3ye Kanbyil-$pochopHuli 20Meocmas, Wo CNPUAE NOCUMAECHHIO
MiHepanbHOI Wi6HOCMI KICMKOBOI MKAHUHU, 0 0MJie, 3MeHWYE 0CMeonopOo3Hi 3MiHU 30 PaXyHOK NPUNUHEHHS
BUMUBAHHSA KA/bYIH 3 KICMOK.

KJ/TKOUOBI C/IOBA: MiHepasbHa WiNbHICTb KiCTKOBOI TKAHMHU; KanbLii-pocpopHMiA romeocTas;
3aTpuMKa pocTy; BiTamiH D3.
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DRUG THERAPY FOR PROTEIN COMPOSITION CHANGES OF BLOOD
IN HYPERTENSION AND IN CASES OF COMORBIDITY

Yu.R. Dzordzo, S.M. Andreychyn
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. The binding function of serum albumin (BFSA) and its changes in various diseases in recent
years are of interest to researchers. Hypertension (HT) in combination with comorbidities, including non-alcoholic
steatohepatitis (NASH) and type 2 diabetes mellitus (DM) can contribute to BFSA.

Objective. The aim of this study is to evaluate the relationship between quantitative changes in BFSA, protein
fractions and indicators of endogenous intoxication (EI) in HT in combination with NASH and type 2 diabetes and
to suggest drug therapy of the disorders revealed.

Methods. 723 patients with stage 2 HT and degree 2-3 arterial hypertension were examined; they were
divided into three groups: group 1 included 28 patients without concomitant diseases, 2 - 48 patients with
concomitant NASH, 3 - 47 patients with NASH and type 2 diabetes. Groups 3 and 4 were divided into two subgroups
(A and B): patients of the subgroup A received basic HT therapy and additionally Antral® 200 mg 3 times a day
for 60 days, B - only basic HT therapy. All patients underwent a standard clinical examination, as well as for BFSA,
total protein, albumin, globulins and albumin-globulin ratio, medium mass molecules (MMM) at 280 and 254
nm and erythrocyte intoxication index (EII). The comparison group consisted of 25 healthy individuals.

Results. It was found out that Antral® in patients with HT in combination with NASH and with NASH and
type 2 diabetes with a statistically significant decrease in BFSA, total protein and albumin, as well as with increased
indicators of EI (MSM.,, MSM,,, and EII) caused significant improvement in BFSA, increase of total protein, serum

INTERNAL MEDICINE

albumin, reduce of MSM,,, MSM,g, EII and strengthening of all correlations.

Conclusions. Antral® therapy in patients with HT in combination with NASH as well as NASH and type 2
diabetes causes significant increase in BFSA, serum protein fractions and decreases EL

KEYWORDS: hypertension; non-alcoholic steatohepatitis; type 2 diabetes mellitus; binding

function of serum albumin; Antral®.

Introduction

One of the important factors in the normal
functioning of all organs and systems of the
human body is the stability of protein content
and their role in biological fluids. Albumin as
the most common protein in the body is of
particular interest of all the protein fractions.
Normally, its content is about 55% of all
proteins, so the importance of changing its
content and function is not overestimated [1, 2].
The structure of the albumin molecule deter-
mines a number of its properties; the binding
function of serum albumin (BFSA) is among
them; BFSA is the ability to bind and transport
a significant amount of biological substances
of endogenous and exogenous nature: fatty
acids, nitric oxide, chlorine and calcium ions,

*Corresponding author: Yurii Dzordzo, Postgraduate Student
of the Department of Internal Medicine Propedeutics and
Phthisiology, I. Horbachevsky Ternopil National Medical Uni-
versity, Ternopil, Ukraine, 46000.

E-mail: dzordzo@tdmu.edu.ua

toxins, synthetic drugs and others. Violation of
BFSA can have a negative impact on the body
directly and reduce the effectiveness of drug
treatment in various pathological conditions

[3].

Endogenous intoxication (EI) is animportant
indicator of homeostasis. Development of EI
indicates the presence of a pathological process
in the body. Dysfunction of serum albumin,
BFSA in particular, may directly affect the in-
crease of EL In diseases that are accompanied
by endotoxicosis, a significant number of meta-
bolites accumulate in the blood; most of them
belong to the medium mass molecules (MMM)
[4]. The accumulation of MMM as a marker of
endotoxemia is a sign of intensification of the
pathological process. In addition to MMM, ano-
therimportantindicator of El is the erythrocyte
intoxication index (EII), which evidences the
permeability of erythrocyte membranes and
may indicate signs of endotoxic damage to
organs and tissues [5].
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Disorders of protein metabolism with the
development of EI can be caused by many
diseases. However, little is known about the
possibility of such changes in cases of hyper-
tension (HT) and related comorbid conditions,
in particular when combined with non-alcoholic
steatohepatitis (NASH) and type 2 diabetes
mellitus (DM) - a very common disease that
causes systemic adverse effects on the whole
body [6, 7]. In addition, they are associated with
long-term use of various drugs that are mainly
metabolized in the liver and can cause damage
to this organ, which is the main source of pro-
tein synthesis and in particular aloumin [8, 9].

Methods

The study included 123 patients with stage
2HT and degree 2-3 hypertension in combination
with diastolic heart failure FC 1-3 according to
the NYHA. They were divided into three groups.
Group 1 - 28 patients with HT without concomi-
tant pathology (12 men and 16 women) aged
45-76, mean age (60.71+1.95) years. Group 2
involved 48 patients (21 men and 27 women)
diagnosed with HT and concomitant NASH,
aged 46-78, mean age (64.68+1.07) years. It was
divided into two subgroups: 2A (27 patients) -
undergoing basic HT therapy and additionally
Antral® 200 mg 3 times a day for 60 days, 2B
(21 patients) - only basic HT therapy.

Group 3 included 47 patients (21 men and
26 women) with HT combined with concomitant
NASH and type 2 diabetes in the stage of sub-
compensation, aged 58-82, the average age was
(68.72+0.86) years. It was also divided into two
subgroups: 3A (27 patients) - in addition to
basic treatment of HT and type 2 diabetes
taking Antral® 200 mg 3 times a day for 60 days,
3B (20 patients) - only basic HT therapy. The
comparison group consisted of 25 healthy
individuals, comparable in age and sex (control
group).

The duration of HT in patients ranged from
6 to 25 years. The study did not include patients
with symptomatic hypertension, people who
drink alcohol (more than 40 ml of ethanol per
week for men and 20 ml for women), as well as
those who had at the time of examination or
history of acute coronary syndrome, acute
disorders of cerebral circulation, cancer, viral,
drug and autoimmune hepatitis, mental
disorders.

The diagnosis of NASH was established
according to the recommendations of the
unified clinical protocol of primary, secondary
(specialized) medical care “Non-alcoholic

steatohepatitis” (Order of the Ministry of Health
of Ukraine No. 826, dated November 6, 2014)
and the recommendations of the European
Association for the Study of the Liver (EASL).
The functional state of the liver was examined
by sonoelastography on the Ultima SM-30
device by the SWEI method to determine the
stiffness of the liver parenchyma, which
averaged 8.42 kPA in the patients with NASH.

All patients were determined BFSA by the
method of S. I. Chager, the content of MMM at
wavelengths of 280 and 254 nm and EII by the
method of N. I. Gabrielyan [10]. The content of
total protein, albumin, globulins in the blood
serum was studied by bochemical methods and
the albumin-globulin coefficient was calculated.

All patients were treated according to the
criteria of the unified protocol of medical care
for patients with hypertension (Order of the
Ministry of Health of Ukraine No. 384, dated
May 24, 2012) and the recommendations of the
European Society of Cardiologists (ESC).

Patients with type 2 diabetes were treated
according to the unified clinical protocol of
primary, secondary (specialized) medical care
“Diabetes mellitus, type 2" (Order of the Mi-
nistry of Health of Ukraine No. 1118, dated
December 21, 2012).

Analysis of the obtained digital data was
performed by the method of parametric
Pearson correlation. The correlation depen-
dence was considered strong at r=0.7-0.99,
medium at r=0.3-0.69, and weak at r=0.01-0.29.
Statistica 10 and Microsoft Excel software were
used.

Results

In the control group (almost healthy indi-
viduals) indicators of BFSA, protein fractions
and EI were within norm. The analysis of the
correlation of BFSA with serum proteins showed
a positive relationship of medium strength with
the level of albumin (r=0.68, p<0.05), total
protein (r=0.52, p<0.05) and albumin-globulin
ratio (r=0.69, p<0.05), as well as a negative
relationship of medium strength with the con-
tent of globulins (r=-0.68, p<0.05). No significant
correlations were observed between BFSA and
endotoxicosis indicators (p>0.05) (Table 1).

In patients with HT without concomitant
pathology (group 1), the values of BFSA and
protein fractions were close to those in almost
healthy individuals. At the same time, there was
a significant increase in EII and MMM,,, con-
centrations (p<0.05). The analysis showed a
positive relationship between the average
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strength of BFSA with the level of albumin
(r=0.45, p<0.05), total protein (r=0.38, p<0.05)
and albumin-globulin coefficient (r=0,49,
p<0,05) and a negative relationship of medium
strength with the content of globulins (r=-0,45,
p<0,05). No significant correlations of EI indi-
cators with the content of BFSA were observed.

In patients with HT in combination with
NASH (subgroup 2A) before drug therapy, a
significant decrease in BFSA, total protein and
serum albumin was found. In addition, there
was an increase in all studied indicators of EI
(p<0.05). The presence of positive relationships
of medium strength of BFSA with the content
of total protein (r=0.69, p<0.05), albumin
(r=0.63, p<0.05) and with albumin-globulin ratio
(r=0.62, p<0.05), as well as a negative relationship
of medium strength with the level of globulins
(r=-0.6, p<0.05). At the same time, there were
significant negative correlations between the
mean strength of BFSA and EII (r=-0.46, p<0.05),
the concentration of MMM, (r=-0.48, p<0.05)
and MMM, (r=-0.41, p<0.05).

Similar changes were observed in the sub-
group 2B, but the strength of the relationship
between BFSA and albumin, globulins and
albumin-globulin ratio were slightly higher than
in the previous subgroup. Regarding the level
of total protein, the correlation was almost the
same. EI relationships in this subgroup were
also similar, but the strength of the correlation

of BFSA with MMM,,, was slightly higher, and
with EII, on the contrary, lower.

In patients with HT combined with NASH
and type 2 diabetes (subgroup 3A) before
correction there was even more pronounced
decrease in BFSA, total protein, albumin, and
albumin-globulin ratio. At the same time, there
was a significant increase in all studied indi-
cators of EI (p<0.05). The presence of a positive
correlation between the average strength of
BFSA and the level of total protein (r=0.63,
p<0.05), albumin (r=0.54, p<0.05) and albumin-
globulin coefficient (r=0.56, p<0.05), as well as
a negative relationship of medium strength
with the level of globulins (r=-0.56, p<0.05).
There was also a negative correlation of the
average strength of BFSA with EII (r=-0.63,
p<0.05) and MMM,,, (r=-0.60, p<0.05) and
strong with MMM, (r=-0,70, p<0.05). Similar
changes were observed in the subgroup 3B, but
there was anincrease in the negative correlation
with MMM,., compare to the previous subgroup.

Normalization of BFSA, total protein,
albumin and albumin-globulin ratio was proved
to be associated with Antral® in patients of the
subgroup 2A. Also, a normalization of the
concentrations of MMM,,, and MMM,,, and a
significant decrease in the level of EIl compare
to subgroup 2B (p<0.05) were evidenced. A
strong positive relationship of BFSA with the
level of total protein (r=0.84, p<0.05) was noted

Table 1. Correlation coefficients between BFSA and indicators of protein
composition of blood and EI in patients with HT combined with NASH
and their correction by Antral®

Group II (n=48)
Control Group I Subgroup 2A Subgroup 2B
Indicator group - P (n=27) (n=21)
N (n=28)
(n=25) Before After Before After
treatment | treatment | treatment | treatment

Total protein 0.52 0.38 0.69 0.84 0.72 0.68

p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Albumin concent- 0.68 0.45 0.63 0.70 0.73 0.70
ration p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Concentration of -0.68 -0.44 -0.60 -0.66 -0.73 -0.74
globulins p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Albumin-globulin 0.69 0.49 0.62 0.67 0,71 0.72
ratio p<0.05 p<0.05 p<0.05 p<0.05 p<0,05 p<0.05
EII -0.07 -0.33 -0.46 -0.62 -0,31 -0.19

p>0.05 p>0.05 p<0.05 p<0.05 p>0,05 p>0.05
MMM254 -0.14 0.01 -0.48 -0.76 -0,62 -0.65

p>0.05 p>0.05 p<0.05 p<0.05 p<0,05 p<0.05
MMM280 -0.29 -0.07 -0.41 -0.64 -0,38 -0.25

p>0.05 p>0.05 p<0.05 p<0.05 p>0,05 p>0.05

Note. p - statistical significance of the correlation coefficient (p<0.05).
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in association with Antral®, as well as a positive
relationship of medium strength with albumin
content (r=0.70, p<0.05) and negative medium
strength with globulin content (r=-0.66, p<0.05).
Compare to the subgroup without Antral®
correction, the correlation of BFSA with the level
of total protein was stronger, and with the level
of globulins, on the contrary, slightly lower. In
addition, negative correlations were found with
EII (r=-0.62, p<0.05) and MMM, (r=-0.64,
p<0.05); compare to the patients undergoing
no treatment it changed from negative weak
to medium strength, as well as a negative rela-
tionship with the content of MMM,, (r=-0.76,
p<0.05), which changed from medium strength
to strong. In subgroup 2B, all indicators did not
change significantly.

The patients in subgroup 3A had a statis-
tically significant increase in BFSA, total protein
and serum albumin during Antral® treatment.
There was also a significant reduction in all
indicators of endotoxicosis. An analysis of BFSA
correlations revealed that statistically significant
strong correlations with all protein fractions
occurred in cases of Antral® treatment. Thus,
there was a positive relationship with the level
of total protein (r=0.76, p<0.05), albumin
content (r=0.81, p<0.05) and albumin-globulin
ratio (r=0.78, p<0.05), as well as negative - with
the content of globulins (r=-0.81, p<0.05).
Analysis of the relationship of BFSA with EI

showed a strong negative correlation with the
level of EII (r=-0.74, p<0.05), which was stronger
than in the subgroup without correction, where
it was moderate. In addition, medium-strength
negative correlations with the content of
MMM, (r=-0.69, p<0.05) and MMM, (r=-0.69,
p<0.05) were revealed, which compare to the
subgroup without treatment were also stronger,
but not significantly. The correlations in the
subgroup 3B did not change significantly.

Discussion

Therefore, in patients with HT and NASH
and with HT combined with NASH and type 2
diabetes, there is a statistically significant
correlation of BFSA with EII, MMM254 and
MMM280, which may indicate development of
endotoxicosis, not excluded due to liver cell
damage and systemic pathological effects of
comorbid diseases [12, 13].

Since the liver is the main organ that
metabolizes many toxemia products, most of
which belong to medium molecular weight
peptides, damage to this organ leads to an
increase in MMM. In addition, in cases of de-
velopment of liver disease the accumulation of
free radical forms of oxygen, which in addition
to promoting the increase of EI products, cause
damage to cell membranes that is manifested
by anincrease in EII. As we can see, the changes
in protein composition and endotoxicosis and

Table 2. Correlation coefficients between BFSA and indicators of protein composition
of blood and EI in the patients with HT combined with NASH and type 2 diabetes
and their correction by Antral®

Group III (n=47)
Control Subgroup 3A Subgroup 3B
Indicator group (n=27) (n=20)
(n=25) Before After Before After
treatment treatment treatment treatment
Total protein 0.52 0.63 0.76 0.69 0.62
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Albumin concentration 0.68 0.54 0.81 0.50 0.55
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Concentration of globulins -0.68 -0.56 -0.81 -0.51 -0.54
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 4R}
Albumin-globulin ratio 0.69 0.56 0.78 0.53 0.58 E
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05 =
EII -0.07 -0.63 -0.74 -0.65 -0.65 a
p>0.05 p<0.05 p<0.05 p<0.05 p<0.05 S
MMM254 -0.14 -0.60 -0.69 -0.68 -0.63 3
p>0.05 p<0.05 p<0.05 p<0.05 p<0.05 <
MMM280 -0.29 -0.70 -0.69 -0.64 -0.60 é
p>0.05 p<0.05 p<0.05 p<0.05 p<0.05 E
Note. p - statistical significance of the correlation coefficient (p<0.05). E
ISSN 2413-6077. JMMR 2021 Vol. 7 Issue 2 Yu.R. Dzordzoetal. | 33



INTERNAL MEDICINE

their relationship with BFSA are more pro-
nounced in patients with HT combined with
NASH and type 2 diabetes, which can also be
explained by the processes of glycolysis of
proteins, and in particular albumin, which has
a direct effect on BFSA. The severity of EI
syndrome in these cases may be a marker of
the severity of the pathological process [14].

Antral® treatment improves BFSA and se-
rum protein composition, as well as strengthens
significant correlations with all studied indi-
cators of protein fractions and EL These positive
changes can be explained by the anti-inflam-
matory and detoxifying effects of Antral® on
the whole body and in particular on the function
of the liver as the main protein-synthesizing
organ [15, 16]. The drug has a positive effect
on hepatocytes by stabilizing cell membranes
and lysosomal membranes and increasing the
synthesis of phospholipids. By improving the
energy supply and functioning of monooxy-
genase systems, Antral® restores the antitoxic
effect of the liver. Due to its angioprotective
action by improving capillary hemoperfusion,
this drug can improve microcirculation in the
liver and other organs, which has a positive
effect on the whole body [17].

Conclusions

In HT without concomitant diseases an in-
crease in EIl and MMM,,, and a decrease in the
strength of correlations of BFSA with the
concentration of protein fractions in serum take
place.

In the conditions of HT combined with NASH
as well as HT with NASH and type 2 diabetes a
decrease in BFSA, total protein and albumin
contentand increasein EI, as well as a decrease
in the correlation of BFSA with albumin, globulin
and albumin levels, globulin coefficient and
strength increase - with the content of total
protein and EI, are evidenced.

Treatment of the patients with HT with con-
comitant NASH with Antral® normalizes BFSA
and the content of total protein and albumin,
as well as MMM, and MMM, and significantly
decreases EII. In cases of HT with NASH and
type 2 diabetes a significant increase in BFSA,
the content of total protein and albumin in the
serum and a decrease in EI take place with the
drug. All studied correlations of BFSA are
enhanced under the action of the drug in both
comorbid states.

Prospects for further research. In the future,
it is planned to identify other effects on the
changes of BFSA and development of EI in
comorbid diseases associated with HT, as well
as to implement the data into clinical practice.
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MEAUKAMEHTO3HA KOPEKIIA 3MIH BIZIKOBOI'O CKJIAJY KPOBI
ITPH TTIIEPTOHIYHIN XBOPOBI B YMOBAX KOMOPBIAHOCTI

10.P. A3bopasbo, C.M. AHApeYnH

TEPHOIMLbChKM HALIOHAIbHWI MEAVNYHWIA YHIBEPCUTET IMEHI I. . TOPEAYEBCHKOIO MO3 YKPAIHY,

TEPHOIL/Ib, YKPAIHA

BcTyn. 3843y8as16Ha QyHKYIS cuposamkogoz2o ansbymiHy (3®CA) ma ii 3MiHU Npu Pi3HUX 30X80PHOBAHHSX
8 OCMAHHI pOKU BUKAUKAOMb iHMepec y docnioHukie. [inepmoHidHa xeopoba (IX) npu NOEOHAHHI 3 CynymHimu
30X80PHOBAHHAMU, 30KpEMa HeanKo2016HUM cmeamozenamumom (HACT) i yykposum diabemonm (Lff) 2-20 muny

Modice cnpusamu nopyuweHHro 3PCA

MeTa pocnig>keHHs - 0amu oyiHKy 830€M038'A3Ki8 KibKiCHUX 3MiH 3P CA, binkosux ¢pakyili ma NoKazHuUKie
eHoozeHHoI iHmokcukayii (EI) npu I'Xy noedHaHHI 3 HACT i L 2-20 muny ma 3anponoHysamu mMeoukameHmo3Hy

KOpekyito eusis/ieHUX NopyweHs.

~
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MeToau pgocnig>xeHHs. O6cmedxceHo 123 nayieHmie 3 TX I cmadii 3i cmyneHem apmepiansHoi 2inepmeH3ii

2-3, AKi 6ynu po3dineHi Ha mpu epynu. Ao I ysiliwau 28 ocié 6e3 cynymHix 3axeopro8aHs, 00 II - 48 nayieHmis
i3 cynymHim HACT, do III - 47 oci6 i3 HACT i Lfl 2-20 muny. II ma III 2pynu, c8o€r Yepzoro 6yau nodineHi Ha
dsi nidzpynu (A ma b): xeopi nidzpyn A - ompumysanu 6azosy mepaniro '’X ma 0odamkogo npenapam AHMpPas
no 200 m2 3 pasu Ha doby npomszom 60 OHis, b - nuwe 6a308y mepanito I'X. Yci xeopi npoliwau cmaHoapmHe
KAiHIYHe 06CmeX(eHHS, @ MAKOoXC y HUX docnioxcysanu 3P CA, emicm 302016H020 6inKa, anebyMiHy, 2106yiHI8
ma anbbymiHo-2106yiHO8UL KoepiyieHm, Monekyau cepedHboi macu (MCM) npu doexuHi xsuni 280 ma
254 HM ma epumpoyumapHull iHoekc iHmokcukayii (EII). [pyny nopieHAHHSA Ckaaau 25 npakmu4Ho 300po8ux
ocié6.

Pe3synbTaTW. BcmaHo08/1€HO, W0 30CMoCcy8aHHA AHMPAnto y xeopux 3 Xy no€dHaHHIi 3 HACI ma 3 HACT i
L/ 2-20 muny Ha mAi cMamucmu4Ho 00CmMoegipHo20 3HUMCeHHA 3P CA, smicmy 302016H020 6iIKA MA AN66YMIHY,
a Makoxc 36inbueHHs nokasHukie EI (MCM,.,, MCM,g, ma EII) cynpo800MyeMbCsa iCMOMHUM NOKPAWEHHAM
3®CA 3pocmaHHAM 8Micmy 3020/16HO20 6iAKA, ANb6YMIHY, Ma 3HUXCEHHAM — MCM,s,, MCM g4, EII (i nocuneHHAM

Ycix KopenayitiHux 38'sa3kie.

BuUcHOBKMW. JlikysaHHS AHmMpasaem y xeopux Ha X 8 no€edHaHHI 3 HACI ma 3 HACT i U/ 2-20 muny
Cynpos8oodxyeMbca icmomHum nidguujeHHam 3PCA smicmy ¢ppakyil 6inka cuposamku Kposi ma 3HUHCEHHAM

noka3Hukie EI

KJ/IKOYOBI C/IOBA: rinepToHiuHa XBopo6a, HeanKoronbHUI cTeaTorenaTuT, LLYKpoBuiA aiabet
2-ro TNy, 3B'A3yBasibHa PYHKLi CMPOBaTKOBOro afib6ymiHy, AHTpanb.
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COMPARATIVE STUDY OF CONCURRENT CHEMORADIATION USING
PACLITAXEL IN TWO HISTOPATHOLOGICAL SUBTYPES (SQUAMOUS
CELL CARCINOMA/ADENOCARCINOMA) OF UNRESECTABLE
NON-SMALL CELL LUNG CANCER

D.L. Nongrum', *Y.S. Devi?, S. Mohanty?, L.J. Singh? K. Baidya? D. Chyrmang? H.K. Rai?
1 - CIVIL HOSPITAL, SHILLONG, MEGHALAYA, INDIA
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3 - DEPARTMENT OF MEDICAL ONCOLOGY, KILPAUK MEDICAL COLLEGE, CHENNAI,
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Background. Lung cancer is still a global burden and with rising population and increasing life expectancy
the incidence of lung cancer is still on the rise.

Objective. To compare the treatment response and toxicity of weekly paclitaxel in locally advanced
unresectable non-small cell lung cancer (NSCLC), when administered concurrently with external beam radiation
to the chest in two different histopathological types - adenocarcinoma and squamous cell carcinoma.

Methods. A prospective randomised control trial was conducted in 60 NSCLC patients who were divided into
two arms; adenocarcinoma and squamous cell carcinoma arm. All patients were treated with chemoradiation
with concurrent paclitaxel 60 mg/m?. Data were evaluated with SPSS version 21.0 for windows with p-value <0.05.

Results. Haematological toxicity was the most common side effects evident from the third week of
chemotherapy. At the end of 1 month of treatment, two (6.7%) patients had complete response in Arm A and one
(3.3%) patient had complete response in Arm B. One (3.3%) patient had disease progression in Arm A and two
patients progressed in Arm B. At 7 months post treatment three (10%) patients had complete response in both
Arm A and Arm B. Four (13.3%) patients had disease progression in Arm A and ten (33.4%) patients progressed

in Arm B.

Conclusions. Paclitaxel can be used as an alternative chemotherapeutic agent to the standard cisplatin.
However, further studies with larger sample size are required to confirm the findings.
KEYWORDS: unresectable; concurrent; adenocarcinoma; squamous cell.

Introduction

Lung cancer is one of the commonest
cancers and the most common cause of cancer
related mortality all over the world [1]. Lung
cancer comprises two main histopathological
groups - non-small cell lung cancer (NSCLC) and
small cell lung cancer (SCLC). The major
histologic subclasses of NSCLC are adeno-
carcinoma (50%), squamous cell carcinoma
(30-40%) and undifferentiated large cell carci-
noma (10%) [2].

Approximately 80% of cases of non-small
cell lung cancer (NSCLC) in men and 50% of
these neoplasms in women worldwide are
directly attributable to cigarette smoking. Other
contributing factors includes passive smoking,

*Corresponding author: Yumkhaibam S. Devi, Assistant Profes-
sor, Department of Radiation Oncology, Regional Institute of
Medlical Sciences, Imphal, Manipur, Postal code: 795004, India.
E-mail: ysobita@gmail.com

genetic predisposition to this disease, occupa-
tional and environmental exposures including
asbestos and silica fibres and ionizing radia-
tion [3].

More than 70% of patients diagnosed with
lung cancer present with advanced stage
disease (stage III or IV) that is usually beyond
surgical intervention [4]. According to the 7t
edition AJCC staging classification, stage III
NSCLC is often defined as locally advanced
NSCLC. Stage IIIA (T1-3 N2, T3-T4 N1, T4 NO)
disease involves hilar or mediastinal lymph
nodes limited to the ipsilateral mediastinum
and a subset of these patients are amenable to
surgery. However, stage IIIB (T1-4 N3, or T4 N2)
involves lymph node metastasis in the contra-
lateral thorax or supraclavicular fossa and/ or
an unresectable primary tumour, making
patients with this disease not ideal candidates
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for surgical resection [5]. Concurrent chemo-
radiation is the mainstay of treatment in pa-
tients with locally advanced, unresectable,
non-small-cell lung cancer which improved
survival by reducing local tumour burden and
also delaying the emergence of metastatic
disease [6]. Long-term outcomes are poor, with
baseline 5-year overall survival (OS) of 15%-35%
for stage IIIA and 5%-10% for stage IIIB [7].

The platinum-based combination regimens
are considered to be the standard treatment.
But due to high incidence of platinum induced
chemotoxicities and platinum resistance in
many cases, a third-generation chemothera-
peutic agent taxens e.g. paclitaxel were tried;
they possess good activity as single agent in
cases of NSCLC resulting in the arrest of cells
in the G,-M phase of the cell cycle, which is
particularly responsible for much of the radio-
sensitizing ability of paclitaxel [8].

Even though both adenocarcinoma and
squamous cell carcinoma are grouped as
NSCLC, both the subtypes differ in many
aspects. The monolithic treatment approach to
both types of NSCLC has dramatically changed
over last few years with the advent of molecular
subtyping and novel histology specific targeted
therapies [9].

Though, several studies have established
the role of paclitaxelin NSCLC, the relative
outcome response in different histopathologies
(adenocarcinoma/squamous cell carcinoma) is
still not clear. Hence, the present study will be
aiming to compare treatment response and
treatment toxicity patterns between unresec-
table adenocarcinoma and squamous cell
carcinoma of lung treated with concurrent
chemoradiation using paclitaxel.

Methods

Arandomized control trial had been under-
taken in the Department of Radiation Oncology,
Regional Institute of Medical Sciences, Imphal,
Manipur, over a period of 2 years starting from
August 2017 to July 2019. The permission of the
Research Ethics Board RIMS, Imphal, Manipur,
was obtained to conduct the study. Initial 18
months was for patient accrual; the study and
result analysis were performed after allowing
minimum of 6 months follow-up for the pa-
tients.

The patients, who were histopathologically
confirmed cases of unresectable non-small cell
lung cancer (adenocarcinoma/squamous cell
carcinoma) reporting to the Department of
Radiation Oncology, RIMS, Imphal, Manipur,

with Karnofsky Performance Status (KPS) >60%,
age below 80 years, without any major comor-
bidity and willing to give consent, were included
in the study.

The sample size is calculated using the
formula:

N = (u+v)? [{p: (100 — p;)}] + [{p, (100 — p,)}]
P1— D2

Where N is the size per group, u=0.84 at 80%
power, v=1.645 at 90% level of significance

p,= proportion in one group =100, p,= pro-
portion in another group =81 [10].

Therefore, sample size of 60 (30 patients in
each arm) will be considered for the study.

Patients were distributed into two separate
arms - Arm A (adenocarcinoma) and Arm B
(squamous cell carcinoma). Both arms received
external beam radiation therapy (EBRT) by
cobalt-60 teletherapy machine (Theratron
780-C. Model number: A112109-101) with a
source to skin distance (SSD) of 80 cm to a total
tumour dose of 60 Gy over 30 fractions five days
in a week for six weeks by two opposing
postero-anterior fields. Spinal cord was spared
after 46Gy/23 fractions. Concurrent chemo-
therapy with injection paclitaxel at a dose of
60 mg/m?2in 500 ml 0.9% normal saline over 3
hours intravenous weekly before radiotherapy
for 6 weeks was administered along with all the
necessary pre-medications.

During concurrent chemoradiation (CCRT),
the patients were evaluated weekly for deve-
lopment of any skin, pulmonary or oesophageal
toxicity. Acute treatment toxicity was evaluated
weekly during course of treatment and late
treatment toxicity was evaluated monthly till
the end of the treatment in accordance with
RTOG criteria [11]. The early treatment response
was assessed at 1 month and it was assessed
again at 7 months following completion of
CCRT, in accordance with RECIST criteria [12].
After completion of CCRT, patients were
followed up monthly for a minimum period of
6 months and thereafter every 2 months.

Statistical analysis: Descriptive data like
age was presented in terms of mean and stan-
dard deviation. Data like sex, stage, response
and toxicity profile was presented in terms of
percentages and proportions. Data entry and
statistical analysis was conducted using IBM
SPSS statistics 21 for windows (IBM Corp, 1995,
2012). Statistical significance was analysed
using the chi square and Fisher’s Exact Test and
p-value of <0.05 was considered statistically
significant.
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Results

It is established that most of the patients
fall in the age range of 61-70 years with 46.7%
inarm A and 50% in arm B. We can also appre-
ciate that in younger age group 51-60 years
adenocarcinoma lung are more than squamous
cell carcinoma (40% vs 30%) while in older age
group squamous cell carcinoma are slightly
more than adenocarcinoma in this study.

Out of 30 patients in Arm A, 17 (56.7%)
patients were female and 13 (43.3%) patients
were male. In Arm B, 19 (59.4%) patients were
male and 11 (39.3.%) were female. The sex-wise
distribution shows that adenocarcinoma is
more common in females whereas squamous
cell carcinoma is more common in males.
Majority of the patients had 80% KPS where 15
(43.3 %) patients were in Arm A and 16 (53.3%)
patients in Arm B. In Arm A adenocarcinoma
patients, cough was the most common
presentation followed by dyspnoea, chest pain,
and haemoptysis. In arm B squamous cell
cancer patients, cough also was the most
common presentation followed by haemoptysis,
dyspnoea and chest pain.

In arm A, 46.7% disease were found in the
rightlung whereas 53.3% of disease were found
in the left lung. In Arm B, 43.3% disease were
found in the left lung whereas 56.67% of disease
were found in the right lung. In stage IIIA, 8
(26.6%) patients were in Arm A and 10 (33.3%)
in Arm B. While in stage IIIB, 22 (73.3%) and 20
(66.7%) were in Arm A and Arm B respectively.
This distribution shows the p-value of 0.389
which is statistically insignificant (Fig. 1).

Early toxicities particularly nausea/vomiting
and haematological parameters were assessed
after each cycle of chemotherapy. During

25
20
15

10

Stage IlIA

radiation treatment lung and oesophageal
toxicity were assessed every week for 6 weeks.
The most common side effects during CT were
anaemia (63.33% in Arm A and 53.33% in Arm B)
during the third week, neutropenia (36.66% and
33.33% in Arm A and Arm B respectively) seen
mostly during the 3 week, thrombocytopenia
(16.66% and 40% in Arm A and Arm B respec-
tively) during the 4t cycle of CT and were mostly
grade 1. None of the patients in both arms
experienced peripheral neuropathy. The side
effects of RT were mostly seen from the 34 week
after starting of treatment in both arms and
the most common toxicity experienced was
grade 1 lung and esophagus toxicity (Table 1).

In 1 month of treatment the result shows a
significant improvement of the symptoms in
both the Arms. Arm A shows most significant
improvement in dyspnoea and chest pain with
the p-value of 0.487 and 0.471, respectively,
which was statistically not significant. Whereas
arm B shows improvement in cough with the
p-value of 0.128 and haemoptysis with the
p-value of 0.487, which were statistically not
significant (Table 2).

The median follow-up duration of patients
was estimated to be 17+2.87 months in Arm A
and 17+3.73 months in Arm B (p-value 0.634).
All the 60 patients (in both arms) were available
for assessment at the end of the 1t month. Two
complete responses and 24 partial responses
were obtained in Arm A (adenocarcinoma arm).
One complete response and 23 partial responses
were obtained in the Arm B (squamous cell
carcinoma arm). The response rates were
86.66% with Arm A and 79.99% with Arm B (all
assessable patients). The differences were
statistically significant (p=0.000). The disease

22

Stage IIIB

ArmA EArmB

Fig. 1. Stage distribution in both the arms.
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Table 1. Early radiation toxicity

Symptom Week Grade Arm A Arm B
Cough Week 3 1 20 (66.67%) 21 (70%)
Week 4 1 21 (70%) 21 (70%)
Week 5 1 23 (76.7%) 23 (76.7%)
Week 6 1 23 (76.7%) 23 (76.7%)
Esophagitis Week 3 1 18 (60%) 19 (63.3%)
2 6 (20%) 4(13.33%)
Week 4 1 16 (53.33%) 11 (36.66%)
2 7 (23.33%) 4(13.33%)
Week 5 1 19 (63.3%) 19 (63.3%)
2 6 (20%) 3(10%)
3 1(3.33%) 0 (0%)
Week 6 1 18 (60%) 18(60%)
2 5(16.7%) 3(10%)
3 3(10%) 0 (%)
Nausea/vomiting Week 3 1 3(10%) 4(13.33%)
Week 4 1 6 (20%) 2 (6.66%)
Week 5 1 2 (6.66%) 2 (6.66%)
Week 6 1 2 (6.6%) 3(10%)
Haemoglobin Week 3 1 19 (63.33%) 16 (53.33%)
2 0 (0%) 3(10%)
Week 4 1 14 (46.66%) 13 (43.33%)
2 5(16.66%) 1(3.33%)
Week 5 1 16 (53.33%) 11 (36.66%)
2 3(10%) 1(3.33%)
Week 6 1 6 (53.33%) 5(16.66%)
2 3(10%) 0 (0%)
TLC Week 3 1 11 (36.66%) 10 (33.33%)
2 0 (0%) 2 (6.66%)
Week 4 1 6 (20%) 9 (30%)
2 5(16.66%) 3(10%)
Week 5 1 6 (20%) 9 (30%)
2 5(16.66%) 3(10%)
Week 6 1 9 (30%) 9 (30%)
2 3(10%) 3(10%)
Platelet Week 3 1 9 (30%) 10 (33.33%)
2 0 (0%) 2 (6.66%)
Week 4 1 5(16.66%) 12 (40%)
2 0 (0%) 1(3.33%)
Week 5 1 5(16.66%) 1(36.66%)
2 0 (0%) 1(3.33%)
Week 6 1 5(16.66%) 6 (20%)
2 0 (0%) 1(3.33%)
Peripheral neuropathy - -

stabilized in three patientsin Arm Aand in four
patients in the Arm B. Early progression (during
therapy) occurred in 1 patient in treatment
Arm A (adenocarcinoma) and 2 patients in Arm B
(squamous cell carcinoma). In adenocarcinoma
arm, 77.77% of the patients in stage IIIA and
90.47% of the patients in stage I1IB had a good

response to the treatment, whereas about 80%
of the patients in both stage IIIA and stage IIIB
had a good response to the treatment in
squamous cell carcinoma arm (Table 3).

The late side effects of treatment were
assessed as per RTOG criteria [11]. In both Arm
A and Arm B, toxicities were assessed monthly
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Table 2. Symptomatic response before and after treatment

Pre-treatment symptoms symptoms after 1 month
Symptoms Grade of treatment P-value
Arm A Arm B Arm A Arm B
Cough 1 20 (66.66%) 9 (30%) 13 (43.33%) 12 (40%)
2 5(16.66%) 13 (43.33%) 5(16.66%) 0 (0%) 0.128%*
3 0(0%) 0 (0%) 0 (0%) 0 (0%)
Chest pain 1 10 (33.33%) 4(13.33%) 8 (26.66%) 7 (23.33%)
2 5(16.66%) 4(13.33%) 0 (0%) 2 (6.66%) 0.471%*
3 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Dyspnoea 1 19 (63.33%) 8 (26.6%) 6 (20%) 5(16.66%)
2 4(13.33%) 0 (0%) 2 (6.66%) 0 (0%) 0.487*
3 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Haemoptysis 1 6 (20%) 9 (30%) 5(16.66%) 6 (20%)
2 1(3.33%) 5(16.66%) 0 (0%) 2 (6.66%) 0.487*
3 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Note. * - Fisher’s Exact test.

Table 3. Early treatment response at the end of the 1t month, Arm A versus Arm B

Treatment response Treatment Arm P-value
Arm A Arm B
CR 2 (6.66%) 1(3.33%)
PR 24 (80%) 23 (76.66%)
SD 3(3.33%) 4 (13.33%) 0.000*
PD 1(3.33%) 2 (6.66%)
Total 30 30

Note. * - Fisher’s Exact test.

after completion of treatment for 6 months.
The most common late side effects of treatment
were grade 1 lung fibrosis (50% in Arm A and
46.7% in Arm B) at the 6™ month, grade 1
oesophageal toxicity (50% in Arm A and 40% in
Arm B) at the 6" month and grade 1 cardiac
toxicity (16.7% and 3.3% in Arm A and Arm B
respectively). None of the patients in both arms
experienced myelitis or nephrotoxicity (Table 4).

At the end of the 7'" months in Arm A, 17
(56.6%) patients had partial response, 6 (20%)
patients had stable disease, 3 (10%) - complete
response and 4 (13.3%) - progression of the
diseases. About 23.3% of the patients in stage
IIIA and 43.3% of the patients in stage IIIB had
a good response to the treatment. In Arm B, 3
(10%) patients had complete response, 12 (40%)
patients - partial response, 5 (16.6%) patients -
stable disease and 10 (33.4%) - progression of
the disease. Late treatment responses were
statistically significant (p-value 0.000) (Table 5).

Discussion

The two study groups were formed by
histopathology - Arm A adenocarcinoma, Arm

B squamous cell carcinoma, but all other patient
characteristics in both groups were well ba-
lanced without statistically significant diffe-
rences in age, stage, KPS.

In this study, adenocarcinoma lung was
more than squamous cell carcinoma (40% vs
30%) in the younger age group, while in the
older age group squamous cell carcinoma was
slightly more than adenocarcinoma. This is in
consistent with the study conducted by A.L. Rich
etal [13].

The sex wise distribution was similar to the
study by Price PW et al, where adenocarcinoma
was more common in women than in men (41%
versus 31%, p<0.0001) and squamous cell
carcinoma more common in men than women
(43% versus 31%, p<0.0001) [14].

Toxicity profile (acute toxicities)

In this study, during 6 weeks of treatment
it was observed that toxicities were mostly seen
at the 3 week after treatment starting with
grade 1 lung and esophageal toxicity being the
most common in both the arms. This was
similar to a study conducted by Huber RM et al,
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Table 4. Side effects of treatment, assessed monthly for 6 months post treatment

Adverse effects | Arm A | Arm B
- - P-value
Lung fibrosis
Month 1 Grade 1 15 (50%) 16(53.3%)
Grade 2 2 (6.7%) 2 (6.7%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 2 Grade 1 15 (50%) 19 (63.3%)
Grade 2 2 (6.7%) 2 (6.7%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 3 Grade 1 18 (60%) 17 (56.7%)
Grade 2 3 (10%) 3(10%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 4 Grade 1 17 (56.7%) 17 (56.7%)
Grade 2 3(10%) 3(10%) 0.000*
Grade 3 1(3.3%) 2 (6.7%)
Month 5 Grade 1 19 (63.3%) 17 (56.7%)
Grade 2 5(16.7%) 3(10%) 0.000*
Grade 3 2 (6.7%) 2 (6.7%)
Month 6 Grade 1 15 (50%) 14 (46.7%)
Grade 2 8 (26.7%) 7 (23.3%) 0.000*
Grade 3 2 (6.7%) 3(10.0%)
Dysphagia
Month 1 Grade 1 5(16.7%) 4(13.3%)
Grade 2 0 (0%) 0 (0%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 2 Grade 1 7 (23.3%) 6 (20%)
Grade 2 0 (0%) 0 (0%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 3 Grade 1 7 (23.3%) 7 (23.3%)
Grade 2 2 (6.7%) 1 (3%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 4 Grade 1 9 (30%) 10 (33.3%)
Grade 2 3 (10%) 2 (6.7%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 5 Grade 1 9 (30%) 11 (36.7%)
Grade 2 5(16.7%) 3(10%) 0.000*
Grade 3 0 (0%) 0 (0%)
Month 6 Grade 1 15 (50%) 12 (40%)
Grade 2 6 (20%) 3 (10%) 0.000*
Grade 3 0 (0%) 0 (0%)
Cardiac toxicity Grade 1 5(16.7%) 1(3.3%)
Grade 2 0 (0%) 0 (0%) 0.000%*
Grade 3 0 (0%) 0 (0%)
Myelitis - -
Nephrotoxicity - -
Note. * - Fisher’s Exact test.
Table 5. Treatment Response at the end of the 7" months
Late treatment response P-value
CR PR SD PD
Arm A 3 (10%) 17 (56.6%) 6 (20%) 4(13.3%) 0.000
Arm B 3(10%) 12 (40%) 5(16.6%) 10 (33.4%)
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where grade 3 esophageal toxicity was seen in
13% [15], but was much lower than RTOG 94-10
trial, where grade 3 esophageal toxicity with
CCRT was seen in 22% [16].

Haematological toxicities were also present
and comparable in both arms. Other studies
also showed that neutropenia was a common
toxicity with paclitaxel [17,18]. However, in this
study, in both arms none of the patients
experienced peripheral neuropathy. This may
be due to the low dose of injection paclitaxel
(60 mg/m?) used in the study [19].

Nausea and vomiting were not common
and grade 1 nausea was present in only 10%
and 13.33% in Arm A and Arm B, respectively,
at week 3. This may be due to low emetogenic
potential of paclitaxel that has also been proven
by other studies [20,21].

Tumour response rate after treatment

The response rates in both the Arms were
similar to the rates in other trials [22,23]. The
findings of this study are consistent with that
by Choy H et al, where 86% of overall response
rate have been achieved: adenocarcinoma
having 100% partial response and squamous
cell carcinoma having 86% partial response.
Patients with stage IIIB disease responded
equally to stage IIIA disease (82% and 92%,
respectively; p=0.62) [10]. In this study, since
the response rates achieved in both arms are
comparable, a conclusion could be drawn that
response rates of weekly paclitaxel in
adenocarcinoma lung and squamous cell
carcinoma lung are similar.

Symptomatic response post treatment

Buccheri G et al conducted a single institute
study on lung cancer clinical presentation and
found that the most alarming symptoms with
adenocarcinoma lung was cough (18.4%)
followed by chest pain (13.7%), bloody sputum
(13.4%) and dyspnoea (11.7%). The alarming
symptoms of squammous cell carcinma were
bloody sputum (24%) followed by cough (19%),
chest pain (10.7%) and dyspnoea (10.4%) [24].
This was almost similar with our study.

Regarding assessment of symptom res-
ponse, in 1 month significant improvement of
all the symptoms in both the arms was evi-
denced that is similar to the studies by Barwal
KV et al [25] and Langendijk et al [26].

Treatment response (at the end of the 7t
months):

At the end of the 7" months, 4 patients in
arm A and 10 patients in arm B had disease
progression in this study. Bone is the most
frequent site of distant metastasis followed by

liver and brain. In a study conducted by Liew
SM et al locoregional, contralateral relapses,
and distant metastases were observed in 34
(45%), 16 (21%), and 47 (63%) patients, res-
pectively. Among the 47 patients with late
relapse, bone metastases were observed in 16
(34%) patients and were the most frequent site
of distant metastases. This was followed by liver
(n=13.28%), brain (n=12.26%), and adrenal (n=
4.9%) [27]. Those with adenocarcinoma showed
adrenal metastases in 54% of cases followed by
liver metastases (27%). Squamous cell carci-
noma spread to the liver in 67% of cases as well
as to adrenal glands and bones (33% each) [28].

Toxicity assessment (late toxicities)

In this study after 6 months of treatment
grade 1 lung fibrosis was evidenced in 50% of
the patients in Arm A and 46.7% of the patients
in Arm B after radiological assessment with
chest x-ray and/or CT scan thorax. This was
much higher than the old RTOG data, where
the average incidence of pneumonitis (grade 2
and above) and fibrosis was 14.6% and 28%,
respectively, after 2DRT [29].

Grade 1 cardiac toxicity was seen in 16.7%
of patients in Arm A and 3.3% of patients in Arm
B. Arm A had a slightly higher percentage of
cardiac toxicity. This might have been due to
greater number of left sided lung tumours in
Arm A (53.33%) compare to Arm B (43.33%),
where portion of heart could not be avoided in
the radiation.

In this study grade 1 oesophageal toxicity
was another radiation toxicity with no grade 3
or higher esophageal toxicity evidenced in both
arms. A study conducted by Curran JW et al
found that in CCRT arm grade 3 esophageal
toxicity was present in 3% patients and grade
4 esophageal toxicity - in 1% patients only [16].

Conclusions

Locally advanced non-small cell lung cancer
(LANSCLC) comprises the most heterogeneous
group of patients. Over the years even with
continuous evolution of treatment strategies,
overall survival (OS) is still low and management
of stage III LA NSCLC is still a challenge today.
The results after 1T month showed significant
improvement of symptoms in both the arms
and the responses were comparable in both
the arms. This study is one of the first ones on
comparison of efficacy of paclitaxel as a radio-
sensitiser in CCRT in two main histopathological
types of non-small cell lung cancer (adeno-
carcinoma and squamous cell carcinoma) of
this region with limitations of small sample size
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and the short study duration for which survival
benefit could not be analysed. Further studies
have to be done on a larger population and
over a longer study period to confirm the
findings of this study.
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MOPIBHSUIBHE TOCAKEHHA OTHOYACHOI XIMIOIIPOMEHEBOI TEPATIII
3 BUKOPUCTAHHAM ITAKJIITAKCEJIY V ABOX I'ICTOITATOJIOTTYHHUX
MIATUTIAX (INIOCKOKJIITHHHUI PAK/A/IEHOKAPITHHOMA)
HEPE3SEKIIIMHOT'O HEJPIBHOK/JIITUHHOTI'O PAKY JIETEHIB
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BcTyn. Pak s1e2eHb 8ce uje € 27106a/16HOH0 NPo61eMOr | 3 POCMOM HaceeHHS ma 36ibUWeHHAM mpusanocmi
JHUMMA 30X80PIOBAHICMb HA PAK /1e2eHb NPOJOB1CYE 3p0CMamu.
MeTa. /TopigHsIHHA 8i0N08I0i Ha /iKy8AHHS MA MOKCUYHICMb MUXCHe8oi mepanii nakaimakcenom npu

/I0KA/IbHO P0O3N08CHOXEHOMY HepelekmabesnbHOMY HeOpPibHOKAIMUHHOMY paky nezeHie (HAPJI), wo
3aCmoco8yemMbCsi 0OHOYACHO i3 308HIWHIM NPOMeHe8UM 8UNPOMIHIOBAHHAM Yy 2pyOHY KAIMKY Npu 080X Pi3HUX
2icmonamosoziyHUX munax adeHOKapYUHOMU Ma NAOCKOKAIMUHHOI KOpYUHOMU.

MeToaw. lpocnekmugHe paHOOMI3080He KOHMPObHE DOCNIOHEeHHS 6Y10 npogedeHo y 60 nayieHmie 3
HAPJI, saki 6yau po3dineHi Ha dsi epynu: A (adeHokapyuHomMa) ma b (n10CKOKAIMUHHA KapyuHoMma). Bcim
nayieHmam npoeoousau ximionpomeHesy mepanito 00HOYACHO 3 nakaimakcenom 60 me/M?. JaHi 6ynu oyiHeHi
30 00NOM020t0 CMAamMucmMu4YHo20 nakemy SPSS eepcii 21.0 015 Windows 3 p-3HauyeHHsM <0,05.

PesynbTaTwn. [eMamosaoziyHa mokcuyHicme 6ya1a HalinowupeHiwum nobiyHUM epekmom, AKuli nposenascs
HO mpemosoMy muxcHi ximiomepanii. Hanpukinyi 1 micaysa nikysaHHs y 0eox (6,7%) nayieHmie 6yna nosHa
8idnoeide y epyni A a y 00Ho20 (3,3%) nayieHma 6yna nosHa 8idnoeios y 2pyni b. ¥ 0dHoz0 (3,3%) nayieHma
npozpecysana xeopoba y 2pyni A a y 080x nayieHmie 6yn0 npozpecysaHHs y 2pyni b. Yepe3s 7 micsayie nicas
nikysaHHs mpu (10%) nayieHmu Maau noeHy 8idnoegide sk y 2pyni A, mak i e 2pyni b. ¥ yomupsox (13,3%)
nayieHmie npozpecy8aHHs 3aX80PHOBAHHS 8 2pyni A 6yno y decamu (33,4%) nayieHmie.

BucHoBKW. [Takaimakcen MOXCHQ 8UKopucmoasysamu sik ansmepHamusHul ximiomepanesmuyHuli 3aci6
cmaHdapmHomy yucnaamuHy. OOHaK 04151 nidmeepoxeHHs pe3ysibmamig HeobxioHi N00abWi 00CNiOHeHHS 3
6inbwum po3mipom 8ubipKu.

K/TKOYOBI C/TIOBA: Hepe3eKkTabenbHUI; ogHOYAaCHA Tepanisi; afeHOKapLMHOMA; N/IOCKOKNITUHHWIA
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REHABILITATION OF PATIENTS AFTER CARDIAC SURGERY

T.V. Romaniuk, V.S. Moroz, S.M. Maslii, Z.V. Vivchar
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Patients undergoing cardiac surgery are under a high risk of post-operative reductions in
respiratory muscle strength and pulmonary function as well as lowered functional capacity. In-hospital physical
inactivity and inappropriate rehabilitation increases the chances for development of these complications and
affects patients’ future independence in daily routine. Cardiac rehabilitation is crucial in preventing complications
and assisting the early function recovery. However, despite the evidences for its benefits and strong guideline
recommendations, the uptake of cardiac rehabilitation remains poor.

Objective. this study is aimed at promotion of cardiac rehabilitation and sharing successful experience of
using it.

Methods. Post-surgical treatment and rehabilitation of 387 patients with cardiovascular pathology in the
Department of Vascular and Cardiac Surgery of Municipal Non-Commercial Enterprise “Ternopil Regional Clinical
Hospital” of Ternopil Regional Council has been analysed.

Results. The experience of successful post-surgical treatment and rehabilitation allowed establishing the
basic approaches to perioperative management of patients with cardiovascular surgical pathology. Key principles
include minimized ICU stay and artificial ventilation time, early verticalization and beginning of physical activities,
early removed drainage tubes, tracheobronchial tree drainage, nutritional balance, lymphatic drainage massage,
application of elastic jersey on the lower extremities, early transferring to the surgery ward and returning to the

regular daily activities, circumstantial health education, complex work of a multidisciplinary team.
Conclusions. This set of rehabilitation measures helps prevent complications after cardiac surgery as well

as provide a faster patient’s daily routine.

KEYWORDS: cardiac surgery; cardiac rehabilitation; exercise; recovery of function; health

education.

Introduction

The increasing prevalence of risk factors
such as age, obesity, diabetes, hypertension
and dyslipidaemia in patients undergoing
cardiac surgery causes a significant rise of
possible complications [1]. Those patients
commonly experience reductions in respiratory
muscle strength and pulmonary function [2-3].
These complications lead to longer hospital
stay, higher rehospitalisation risk, reduced
health-related quality of life and higher costs
for healthcare [4-6]. Also, makeable reduction
in functional capacity can occur, which only gets
worse if patients spend the majority of their
time sitting or in a supine position due to the
inappropriate care [7-8]. In-hospital physical
inactivity causes muscle weakness and aerobic
capacity decrease, which can seriously affect
patients’ independence in daily routine [9-10].

*Corresponding author: Taras Romaniuk, Associate Professor
of the Department of Surgery No.2, I. Horbachevsky Ternopil
National Medical University, Ternopil, 46001, Ukraine.
E-mail: romaniuk_tv@tdmu.edu.ua

Cardiac rehabilitationis crucial in prevention
of these complications and assisting the early
function recovery [11]. Cardiac rehabilitation is
a complex intervention that includes post-
operative management, exercise training,
physical activity promotion, health education
and psychological support [12]. Special empha-
sisin the latest guidelines is made on involving
a multidisciplinary team to the rehabilitation
complex [13]. In addition to cardiac surgeons
and ICU anaesthesiologists it should include
cardiologists, nursing specialists, physiothe-
rapists, nutritionists and psychologists, trained
in the core competencies of a comprehensive
cardiac rehabilitation programme. However,
despite the evidence for its benefits and strong
guideline recommendations, the uptake of
cardiac rehabilitation is poor [14]. Therefore,
nowadays promotion of cardiac rehabilitation
and sharing the successful experience in this
field is essential, as the success of heart surgery
depends not only on its type or the patient’s
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health before the surgery, but also on proper
rehabilitation, both in the early and late post-
operative period.

Methods

Post-surgical treatment and rehabilitation
of 387 patients with cardiovascular pathology
in the Department of Vascular and Cardiac
Surgery of Municipal Non-commercial Enter-
prise “Ternopil Regional Clinical Hospital” of
Ternopil Regional Council has been analysed in
this study.

Results

The experience of successful post-surgical
treatment and rehabilitation allowed estab-
lishing the basic approaches to perioperative
management of patients with cardiovascular
surgical pathology. We are supporters of the
fast and early activation concept or “Fast
Track”. During the ICU stay we adhere to the
following principles: time of intubation and
artificial ventilation is minimized; physical
activity usually begins 12-15 hours after the
surgery. The patients are verticalized - helped
to sit and stand under doctor’s supervision. At
the same time, we help patients to perform a
small walk on place. This improves blood flow
to the right heart chambers. Walking also helps
to restore motor function of the intestine.
Verticalization of the patient helps to restore
vascular tone, and is also one of the mechanisms
of hypertension correction. Tracheobronchial
tree drainage is performed by hyperventilation
of the patient, as well as by forced coughing
along with vibrating chest massage. This
improves oxygenation and pulmonary function.

After the first activity session the stability
of haemostasis in the chest is checked and if
no signs of bleeding are observed, drainage
tubes are immediately removed. Delay in this
can lead to the patient’s prolonged ICU stay,
immobilization in bed, respiratory function
limitations and development of arrhythmias
caused by irritation of the heart reflex zones.

One more vital thing is the nutritional ba-
lance. Thus, before the operation, the patient’s
diet includes high-calorie food rich in protein,
vitamins and microelements that provide a
good “pool” for rapid recovery of the patient
in the post-operative period and high reparative
potential for wound healing. Inthe postoperative
period along with the restoration of peristalsis,
the patient begins to drink, and after a short
time to eat liquid, easily digestible food. This
contributes to the full recovery of the gastro-

intestinal tract and improves the overall psycho-
emotional state of the patient.

Lymphatic drainage massage, application
of elastic jersey on the lower extremities has a
good therapeutic effect on the swelling caused
by congestive heart failure.

If no major complications take place by the
middle of the first post-operation day the pa-
tient is transferred from the ICU to the surgery
ward. It also helps motivate our patients for
early returning to their regular daily activities.
They are trained to do exercises and are infor-
med about all the restrictions for protection of
the breastbone during physical activities and
sleep time. Also, we provide some health
education consultations in order to inform the
patients about their state and the following
rehabilitation programme, which may last up
to 6 months.

Discussion

The efficacy and safety of complex cardiac
rehabilitation in patients provided with different
kinds of surgical procedures was evaluated in
the study. A short-term impact of different
procedures on patients might differ significantly,
as valvular surgery, CABG, surgery on thoracic
aorta and their various combinations are
provided in our clinic. Post-isolated CABG
patients might therefore respond differently to
the rehabilitation complex compare to those
who underwent a complicated combined sur-
gical procedure. We tried to develop a unified
complex of rehabilitation measures according
to the International Guidelines and our own
experience. Not separating and analyzing pa-
tients as separate groups might therefore be a
limitation to this study.

While current guidelines of the European
Society of Cardiology [15] emphasize mainly on
exercise-based cardiac rehabilitation after heart
surgery, our findings coincide more with the
Cochrane systematic review by Abraham et al.,
who recognized that rehabilitation interventions
complex may also need to include breathing
and coughing exercises and vocational eva-
luation advice in addition to the physical exer-
cises [16].

Conclusions

Key principles include minimized ICU stay
and artificial ventilation duration, early ver-
ticalization and beginning of physical activities,
earlyremoved drainage tubes, tracheobronchial
tree drainage, nutritional balance, lymphatic
drainage massage, application of elastic jersey
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on the lower extremities, early transferring to great dedication and hard work of a great
the surgery ward and returning to the regular multidisciplinary team of the Department of
daily activities, circumstantial health education, Vascular and Cardiac Surgery of Municipal Non-
complex work of a multidisciplinary team. This commercial Enterprise “Ternopil Regional
set of rehabilitation measures helps prevent Clinical Hospital” of Ternopil Regional Council.
complications after cardiac surgery as well as

provide faster patient’s daily routine. Author's Contributions
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OCOBJIHBOCTI PEABUIITAIIII ITAITIEHTIB HIC/IA KAPAIOXIPYPTTUYHOI
OIIEPAIIII

3 . _ T.B. PomaHtok, B.C. Mopos, C.M. Macnii, 3.B. BiBuap
TEPHOIML1bCbKNN HALIOHATIbHUN MEAWYHWN YHIBEPCUTET IMEHI 1. . TOPBAYEBCHKOIO MO3 YKPAIHY,
TEPHOI[1LJ1b, YKPAIHA

BeTyn. [TayieHmu, ki nepeHecau onepayito Ha cepyi, Marome 8UCOKUU pU3UK NicAA0NepayiliHo20 3HUXCEHHSA
CUNU QUXANBHUX M'A3i8 | YYHKYIT 1e2eHb, 0 MAKOXC 3HUMCEHHS QYHKYiOHANbHUX pe3epsis. BiocymHicme HanexcHoi
@i3u4yHoi akmusHoCMi y paHHLOMY nicagonepayiliHoMy nepiodi ma HegionosidHa peabinimayis 36in6WyrOMs
liMogipHiCMb Po38UMKY YUX YyCKAAOHEHb i 8naugarome Ha MalibymHi Moxcausocmi nayieHmis wjodo ix
noecskoeHHOI difiAbHOCMI. BupiuaneHy pose y nonepeoxiceHHi ycknaoHeHbs ma CnpUsHHI paHHbOMY 8i0HO8/EHHI0
@yHKYili op2aHi3my sidizpae kapdionoziyHa peabinimayia. OOHAK, He38axcaroyu Ha if doka308i nepesazu i CUNbHI
pekomeHOayii ceimosux 2alidnaliHie, AKicme Kapdiono2iyHOI peabinimayii 301UWaeEMbCA CA1a6KOr.

MeTa. Memoro yiei pobomu € nonyaapu3sayia Kapoiono2id4Hoi peabinimayii ma o6MiH ycniwwHUM 0ocgioom
Y yili coepi.

MeTopawu. lpoaHanizoeaHo nicasonepayiliHe AikKy8aHHA ma peabinimayito 387 nayieHmis i3 Kkapoio-
Xipyp2i4HO namosoziero 8i0dineHHsA CyOUHHOI Xipypaii 3 kapdioxipypeieto KomyHaneHO020 HekomepyiliHo20
nionpuemcmea «TepHONiNbLCLKA 0610CHA KAIHIYHA AIKApHSA» TepHONiN6CbKOI 0610CHOI padu.

PesynbTaTtwn. [IpogedeHuli aHAANI3 ycniuiHO20 00c8idy nicasonepayiliHo2o AiKy8aHHS ma peabinimayii
nayieHmis i3 KapoioXipyp2i4HOH NamMono02iero 00380/U8 HOM 8CMAHOBUMU OCHOBHI NPUHYUNU iX nepu-
onepayiliHo2o sedeHHA. BoHU 8Kk/1t04arOMb MIHIMI3AYiH0 YaCy WMmMy4HOI 8eHMUAAYITi 1e2eH6 ma nepeby8aHHS y
peaHimayiliHomy 8i00ineHHI, paHHI0 8epMUKAAI3AYi0 MA NOYAMOK Qi3UYHUX HABAHMAX(EHbL, PAHHE BUOO/EHHS
OpPEeHAXCHUX mpy6ok, OpeHax < mpaxeobpoHXiansHo20 depesa, 36epexceHHs HympimugHo20 6aaaHCy, AiMpo-
OpeHaXCHUL MAcaxc, HaOKAAOeHHS eAacmu4H020 MPUKOMAxXCy Ha HUXCHI KIHYiKU, paOHHE nepesedeHHS 8 nasaamy
Xipyp2i4H020 8id0ifeHHA Ma N0BEPHEHHS 00 38UYAlIHUX NOBCAKOEHHUX CNPpas, pemesibHe HO8YAHHS NAYiEHMIs,
KomnsaekcHa poboma 6a2amonpo@inbHoi KOMaHOU.

BucHoBKMW. Ljeli komnsekc peabinimayiliHux 3ax00ie donomMaz2ae 3anobizmu yckAaOHeHHAM nicas Kapdio-
Xipyp2idHux onepayiti, a makox 306e3nequmu weuoke NO8EPHEHHS NAYIEHMA 00 HOPMAILHO20 HUMMS

KJ/TFOUOBI CJTOBA: kapaioxipyprisi; KapgionoriyHa peabinitauisa; ¢isvyHi Bnpasu; BigHOBNEHHSA
$yHKLii; MegnyHa ocBiTa.
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DENTAL ASSISTANCE TO MILITARY PERSONNEL OF THE ARMED

FORCES OF UKRAINE
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Background. At present, the formation of military units of the Armed Forces of Ukraine during mobilization
takes place with underlying high dental morbidity of the population of the country.

Objective. The aim of this research was to study dental health of the personnel of military units and the
problem of providing dental care to military personnel according to the analysis of modern scientific literature.

Methods. The following research methods were used to analyse dental care for military personnel, namely:

bibliographic, analytical, systems approach.

Results. Hygiene of the oral cavity is mandatory in military units and should be routinely carried out. It was
found that the main reason for seeking dental care among military personnel was treatment of major dental
diseases. A low number of military personnel seeking for dental preventive examination was noted that proved
a low level of primary prevention among this category of people.

Conclusions. Therefore, the obtained data on the state of dental health of military personnel require a
purposeful approach to organization of prophylaxis and prevention of complications through professional hygiene

and early prosthetics.

KEYWORDS: military personnel; dental diseases; prevention; professional hygiene of the oral

cavity.

Introduction

The current socio-political situation is
characterized by a large number of local
military conflicts in many countries, including
Ukraine. It is true that military conflicts lead to
mass disability and death of people, including
military personnel performing their duty at the
territories of combat operations [1].

A large number of publications in the
military medical literature aimed at improving
organization of dental care due to specific living
conditions and combat effectiveness of military
personnel of the Armed Forces of Ukraine, the
peculiarities of the military profession, as well
as factorsinfluencing the course of pathological
processes of the dentoalveolar apparatus,
methods of their prevention and treatment [2].

At present, formation of military units of the
Armed Forces of Ukraine during mobilization
takes place with a high dental morbidity of the
population in the country [3, 4].

After special missions, military personnel
often complain of a sharp deterioration in den-
tal health, which is associated with the inability
*Corresponding author: Oksana Ya. Lavrin, PhD Student,
I. Horbachevsky Ternopil National Medical University, Ternopil,

46001, Ukraine.
E-mail: lavrin_oia@tdmu.edu.ua

to receive qualified assistance at the place of
temporary deployment of the unit. As a rule,
this is due to the lack of dentist or appropriate
materials and equipment, the difficulty of trans-
porting a serviceman to the place of timely,
sometimes emergency dental care [5].

The level of dental health of organized
military contingents depends on the motivation
of the personnel, social and hygienic factors,
which include ecological situation in the region,
as well as on the development of dental ser-
vices, principles of organization of medical care,
and prevalence of dental diseases [4, 6].

Military service and combat missions by
personnel is invariably accompanied by high
emotional and psychological stress, various
kinds of disorders in their health, including
dental health.

Therefore, the measures for prevention of
dental diseases before military missions is very
important. Unfortunately, organization of den-
tal care is insufficient.

Therefore, the objective of the research was
to study the level of dental health of the person-
nel of military units and the problems of pro-
viding dental care to military personnel according
to the analysis of modern scientific literature.
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Review

A large number of publications in the mi-
litary medical literature are aimed at improving
the organization of the dental care system. This
is due to the specific living conditions and
combat effectiveness of the military personnel
of the Armed Forces of Ukraine, due to the
peculiarities of the military profession, as well
as factorsinfluencing the course of pathological
processes of the dentoalveolar apparatus,
requiring methods of prevention and treatment.
Diseases of the teeth and their complications
reduce the working and combat efficiency of
military personnel, so the provision of dental
care to this category is a problematic issue [7].

Naumenko K.E., Belikov O.B. (2018) after
examining military personnel for dental mor-
bidity, it was found that the prevalence of caries
among conscripts was 100%, and among
contract soldiers - 93.41%. When assessing the
indicators of the need for military personnelin
various types of outpatient dental care based
on the analysis of the structure of the KPU
indices, the authors found that 32.83% of the
conscripts needed caries treatment, 16.41% - its
complications, 17.91% - tooth removal. The
amount of already filled teeth was about
22.38%, and removed - 10.44%. Among the
contract servicemen, 23.10% had teeth with
caries, 39.29% -filled, 16.78% - removed. There
is also a tendency that the need for treatment
increases with age due to the number of
removed teeth [8].

Authors analysed the dental morbidity rate
among military personnel of various branches
of the Chernivtsi garrison based on the analysis
of medical reports and outpatient journals.
Among the nosological units of dental morbidity
in 35.20% of cases uncomplicated caries was
found, in 44.89% - its complicated forms, in
13.26% - periodontal disease, 5.35% - defor-
mities and occlusion anomalies, and only 1.27%
were inflammatory diseases of the oral mucosa.
63.25% of servicemen needed therapeutic treat-
ment, 19.77% - surgical, 15.42% - orthopaedic
and 1.56% - orthodontic care [2, 8].

Among the military personnel who need
therapeutic treatment, acute forms of perio-
dontitis were the most often in 39.11%, acute
and chronic medium caries - 35.08%, acute
forms of pulpitis - 25.80%. Among periodontal
diseases, periodontitis of the first degree
prevailed - 42.30% and the second degree-
36.53%, catarrhal gingivitis - 21.15% [9, 10].

Accordingto the researchers, the prevalence
of dentoalveolar anomalies among pre-cons-

cripts is 63.3%. At the same time, almost 2% of
these young people have absolute restrictions
on military service. In addition, defects in the
dentition is revealed in 22.6% of people aged
18-22 years, who study in military schools in
Kiev [9].

According to the results of dental exami-
nations of conscript cadets aged 18-22, it was
found that of the total number of conscripts
routinely surveyed, 52.4% needed dental care,
and in the western region of our country this
number was 80-85%. The authors associate this
first of all with the extremely low level of dental
care just before the conscription of this cate-
gory of the population in medical and preventive
institutions of the Ministry of Health of Ukraine
[9, 10].

The above materials indicate a fairly high
level of dental morbidity among the military
personnel of Ukraine, an extremely low level of
dental care for this category of the population.

The authors also found that the increase in
the need for orthopaedic treatment depended
on the age of the military personnel. The cate-
gory of 19-24 years old required the restoration
or manufacture of artificial crowns, the category
of 25-30 and 30-35 years old - crowns and
bridges, and 35 years old and older - bridges
and partial removable structures [9].

Lyshchyshyn M.Z. and co-authors (2020)
after examining military personnel for perio-
dontal tissue diseases, found that among
conscripts, gingivitis was revealed in 23.33%,
and periodontitis - in 13.33%. In soldiers of the
contract form of service, on average, 32.76% of
the surveyed had periodontitis and 34.76% -
gingivitis. At the same time, the worst indicators
were in the age groups of 19-24, 30-35 and 35
years old and older [10, 11].

Rachinsky S.V. and co-authors analysing
oral hygiene among both conscripts and
contract soldiers found out that the level of
hygiene was “satisfactory” and “unsatisfactory”,
and only in some categories of servicemen
11.50% it was “good”. This indicates on a lack
of sanitary and educational work [12].

The main tasks of the dental service of the
Armed Forces of Ukraine are to provide certain
medical assistance to the military for each level,
dental care to the wounded and sick (dental
care) and medical rehabilitation of combatants
[13].

Thanks to the signed Memorandum of
Cooperation between the Military Medical
Department of the Ministry of Defence and the
Association of Dentists of Ukraine, dental
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offices have been established at all training
grounds and centres [13, 14].

Most of the military returning from the zone
of hostilities in the Eastern Ukraine need me-
dical rehabilitation, including modern dental
care and dental prosthetics. Garrison dentists
are important for dental assistance to the
military.

Badiuk M.I. (2020), analysing the orga-
nization of dental care for soldiers of the Armed
Forces of Ukraine, established an increase in
the number of maxillofacial wounded in the
overall sanitary losses. The authors emphasize
the importance of restoring mobile dental
offices to improve the level of dental care for
soldiers [16, 17].

Mobile dental office (MDO) is a unit of the
medical service designed to provide outpatient
dental care to the personnel of units and sub-
divisions that do not have regular dental offices
[14].

The mobile dental office is used to provide
dental care in the field and outside of military
garrisons - during the conduct of hostilities,
conducting exercises, field training sessions,
and eliminating the consequences of emer-
gencies [18].

Mobile dental office is part of the clinics of
maxillofacial surgery and dentistry of military
medical clinical centres of the regions, the
Central Dental Clinic of the Ministry of Defence
of Ukraine and the Ukrainian Military Medical
Academy (as an education unit) [14, 18].

The mobile dental office is deployed in a
special modular unit based on a truck. The
design and complete set of the mobile dental
office gives the chance to provide out-patient
dental services autonomously, in full and in
comfortable conditions [14, 19].

The dental care to the personnel of the
military unit is provides by a dentist of the
medical centre, who is subordinate to the Head
of the Medical Centre, and on special issues - to
the garrison dentist and follows their inst-
ructions. The duties of a dentist of a military
unit are to provide outpatient dental care to the
personnel of the unit as well as first aid for
injuries of the maxillofacial area and to ensure
timely hospitalization and treatment of dental
patients [20].

In a separate medical battalion (OMedB)
the unit has a dental office, which includes a
dentist (the head of the dental office OmedB)
and a nurse.

In the context of reforming of the medical
system, still there are a number of issues on

organization of therapeutic and prophylactic
dental services in the Armed Forces of Ukraine.

Belikov A. (2017) analysed the level of dental
care for servicemen according to the survey
data. The author claims that the main reason
for seeking dental care among the respondents
was the treatment of major dental diseases. A
low percentage of military personnel who con-
sulted a dentist for a preventive examination
was recorded that proved a low level of primary
prevention among this category of population
[19].

Dentists of medical companies provide
dental care to subordinate personnel only as
emergency care (removal, disclosure of sub-
periosteal abscesses, disclosure of root canals,
etc.), as complete equipment is not used.
Therefore, in the field dental care is provided
sporadically and as an emergency care for acute
cases (acute pulpitis, exacerbation of perio-
dontitis, and trauma). It has been established
that dentists of medical brigades perform their
duties, mainly in the field and outside of their
permanent locations. It has been proved that
the main burden of providing dental care to
military personnel in the combat zone is borne
by the dental offices of military mobile hospitals.
Since 2014, the work of regular mobile dental
offices has been resumed. At the same time,
the office is constantly changing its location and
provides dental care directly at the locations of
various departments. Analysis of the work of
this cabinet shows high efficiency of its use in
various military units [21].

Dental care for maxillofacial wounded is
provided within the general structure of me-
dical and evacuation measures of the medical
services of the Armed Forces of Ukraine, in-
cluding by regular dentists. Specialized treat-
ment of such wounded is carried out in spe-
cialized clinics of maxillofacial surgery, dentistry
of military medical clinical centres and dental
departments of hospitals.

The dental care to military personnel is
carried out with a very high dental morbidity
among the personnel of the units.

Therefore, the full-time dentists of the
brigades face a significant burden as they often
treat servicemen in difficult field conditions
during hostilities. Most of this assistance is
provided in the form of emergency dental care.
The main burden of providing dental care is
assigned to the dental service of the military
mobile hospitals [20].

Mobile dental offices were introduced into
these hospitals, which made it possible to
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significantly improve the quality of dental care
for military personnel and bring it closer to the
deployment sites of military units.

Today, a new model of providing dental care
to military personnel has been developed and
is successfully functioning in Ukraine, repre-
sented by a network of stationary and mobile
offices. Depending on the peculiarities of the
functioning, provision and volume of care for
the wounded and dental patients, the specified
model provides for division of the involved
dental offices into 3 types by “categories”. In
the dental departments of military hospitals
and specialized clinics of military medical cli-
nical centres, dental care for military personnel
is provided in full, including orthopaedic care
[14, 21].

Some scientists compared the level of den-
tal care in the units of the Armed Forces of
Ukraine and NATO countries.

The health protection measures for the mili-
tary personnel of NATO countries are an integral
element in the system of combat readiness of
troops. Document AJP-3.14 “Allied joint doctrine
for forse protection” defines health care as a
very important part of their protection [22].

NATO National Military and Allied Com-
mands emphasize the importance of ensuring
an adequate level of medical, dental and mental
health for troops. The experience of the alliance
countries asserts that the presence of dental
diseases reduces the combat readiness of
troops. Routine dental examinations and
standardized treatment programs ensure that
personnel remain healthy during troop de-
ployments in the war zone [15].

According to the STANAG 2466 standard
“Dental Fitness Standards for Military Personnel
and a Dental Fitness Classification System”,
which regulates monitoring of dental health of
military personnel even before the deployment
of medical units in the combat zone, NATO has
introduced a system of comprehensive pre-
vention of dental morbidity among military
personnel [16].

The routine of planned dental examinations,
preventive measures and unified standardized
treatment programs minimizes the incidence
of acute forms of oral diseases in military per-
sonnel within the combat zone.

Therefore, for improvement of dental care
for servicemen of the Armed Forces of Ukraine,
this should be taken into account and brought
in line with the requirements of NATO standards.

Implementation of NATO standards faci-
litates improvement of the level of dental care

for military personnel, which is one of the key
state tasks in improvement of defence of
Ukraine.

Significant attention is paid to dental care
as a component of medical support for troops
in the armies of the NATO countries.

That is why following the Euro-Atlantic
standards by military dentistry in Ukraine is a
serious tool for further improvement of dental
care for military personnel.

Among all the medical standards of the
Euro-Atlantic alliance, there are three that
should be singled out, they directly relate to the
dental care of military personnel. All standards
provide for the use of forces and means in the
zone of hostilities.

The first is preventive, or STANAG 2466
“Dental Fitness Standards for Military Personnel
and a Dental Fitness Classification System” [23].
It has been established that the armies of the
NATO countries have introduced a system of
comprehensive prevention of dental morbidity
among military personnel. The system of plan-
ned dental examinations, preventive measures
and unified standardized treatment programs
excludes the entry of military personnel with
acute forms of dental diseases into the zone of
hostilities. This standard contains a unified
classification of the dental health of military
personnel, provides 4 groups or classes [10, 23].

Analysing the situation, it should be noted
that, unfortunately, in Ukraine, dental pre-
vention programs have been curtailed both at
the state level and in the Ukrainian Armed
Forces.

There is a clear tendency towards an in-
crease in dental morbidity among military
personnel in a special period, which indicates
the low quality of the military medical exa-
mination.

The second STANAG 2453 AMedP-35 “The
Extent of Dental And Maxillofacial Treatment at
Role 1-3" [24] defines the staffing, logistics and
volume of medical care for servicemen with
dental diseases and injuries of the maxillofacial
area at three levels, deployed in the area of
military action.

The third dental standard - STANAG 2464
AMedP-3.1 “Military Forensic Dental Identi-
fication” [25] provides for participation of the
dentist in the forensic medical examinations
and is based on modern international protocols
and procedures for identifying people by
examining the remains of the oral cavity.

InUkraine, in orderto meetthe requirements
of this standard, it is necessary to introduce
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legislative changes for the possible admission
of military dentists to the process of forensic
medical examination in the combat zone. To
create a single electronic database of ortho-
pantomograms for all military personnel, it is
necessary to provide all hospitals with modern
digital dental X-ray equipment. This will ensure
not only implementation of the direct use of
STANAG 2464 AMedP-3.1, but also significantly
increase the clinical and diagnostic capabilities
of military dental units in Ukraine [10].

Conclusions

Diseases of the teeth and oral cavity ne-
gatively affect the combat effectiveness of
military personnel and worsen the course of
existing concomitant diseases. Therefore, pro-
fessional hygiene of the oral cavity is mandatory
in military units and should be routinely carried
out. It is established that the professional
hygiene of the oral cavity depends on the
precise organization of dental care in military
units. It should be noted that the domestic
military dentistry requires further improvement.

The increase in the number of military
personnel with requests for dental care is
associated with a decrease in the number of
preventive examinations, a decrease in the
number of sanitized people and an increase in

those who need dental hygiene. This proves
insufficient medical care for this category of the
population. Thus, the attained data on the state
of dental health of military personnel require a
purposeful approach to the organization of
prophylaxis, prevention of complications
through professional hygiene and early
prosthetics.

Therefore, new approaches to organizing
and ensuring the provision of dental care to
military personnel taking into account NATO
standards should be developed in Ukraine. This
ensures a high level of dental care for this
category of population.
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OCOBJIMBOCTI HAZJAHHSI CTOMATOJIOTTYHOI I0IIOMOTH
BIFICBKOBOCJIV)KBOBIISIM 3FPOMTHUX CHJI YKPATHU

0.1. NaBpiH, O.B. ABA€EB, H.€E. PomaHiok, O.A. BeaeHiok
TEPHOILIbCbKNN HALUIOHA/IbHUN MEANYHNN YHIBEPCUTET IMEHI 1.A. FTOPBAYEBCEKOIO MO3 YKPAIHY,

BcTyn. B ymoeax cbo200eHHs popmyeaHHs 6oliosux niopo3dinie 36poliHux Cun YKpaiHu nid Yyac mobinizayii

TEPHOIL/Ib, YKPAIHA

8i06y8aEMbCS HO M| BUCOKOI CMOMAMO/102iYHOI 3aX80PHOBAHOCMI HaCeNeHHS depxcasu.
MeTa pobomu sus4YeHHs pieHs CMOMamMo102i4H020 300p08'ss 0c0608020 cknady gilicbkogux nidpo3dinie
ma npobaemu HOOAHHS CMOMaMO/02i4HOI donomozu 8ilicbko8OCAYHG0BYAM 32i0HO QHAIZY Cy4aCHOI HAYKOBOI

simepamypu.

MeTtopwn. 4as aHanizy cmaHy cmomMamoso2iYHoi donomozu 8ilicbko8oCAyH608YsAM 8UKOPUCMAHO MAKi
Memoou 00CniOxeHHS, a came: 6ibaiozpagiyHull, aHanimuyHul, cucmemHud nioxio.
PesynbTaTtn. CaHayia NOpOXHUHU poma € 0608°A3K0BOK y 8iliCbKOBUX YACMUHAX MO NOBUHHA

npo8odumucs 8 n1aHo8oOMy NoPsIOKY. BCmaHoe/1eHo, ujo 0CHOBHOH NPUYUHO 38epHEHb 30 CMOMAMO102i4HOH
donomozoro ceped gilicbkosocnyb08Yig b6y/10 NiKy8AHHA 0CHOBHUX CMOMAMO/102{YHUX 30X80Pt08AHb. BiomiyeHo
Hu3bKuli 8i0coMOoK 8ilicbko80C/1y3#b08Yi8, AKi 38epHYAUCS 0 CMOMAMO0/1020 3 Memoto NPodinaKMuU4YHO20 0271510y,

w0 ceidyume npo HU3bKUl pieeHb nepe8UHHOI Npopinakmuku ceped 8ka3aHoOI kamezopii oci6. E
BucHoBoOK. Omiie, ompumaHi 0aHi w000 CMaHy CMomMamos02i4yHo20 300po.’s esilickkosocyxbosyie —~
nompe6yroms yinecnpsmoeaHozo nioxody 0o op2aHi3ayii npo@inakmuku, nonepeodxeHHs yckNaoHeHb WASXOM <2
CaHayil i pPaHHL020 NPOMeE3y8AHHS. =
K/TOYOBI C/IOBA: BilicbkoBOC/Y>K60BLji; CTOMaTO/IOriYHi 3aXBOploBaHHA; Npo¢inakTuka; E
caHaLjif poToBOi MOPOXXHUHN. )
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CURRENT DIAGNOSIS, PREVENTION AND TREATMENT OF DRY SOCKET
(literature review)

N.S. Hutor
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Tooth extraction is the most common surgical intervention in the outpatient practice of a
dental surgeon. In most cases, bone wound healing is uncomplicated. However, in some patients the course of
healing is complicated by acute inflammatory process of dry socket (alveolar osteitis), the frequency of which
increases with increasing trauma of surgery. In dentally healthy patients with typical tooth extraction, dry socket
occurs in 2.55%, with difficult - in 9.84%, with atypical extraction of the lower wisdom tooth - in 31.03% of cases.
In the presence of diabetes, the incidence of dry socket with typical removal is much higher and according to
various authors it is 9.7-13.5%.

Objective. The aim of the research was to study the publications and their analysis on the current diagnosis,
prevention and treatment of patients with dry socket.

Methods. Scientific sources were the articles in world periodicals on dental surgery and therapy, microbiology
as well as some electronic resources and patents.

Results. At present, many techniques, methods, schemes, compositions for treatment of various forms of
dry socket are established. Most often, antibacterial drugs or their combinations with other drugs are used.
However, antibacterial drugs do not always have a pronounced anti-inflammatory effect due to the high resistance
of the oral microfiora. In these cases, contemporary drugs in the form of a composition with long-term antiseptic,
anti-inflammatory and analgesic action are rational.

Conclusions. The action of a Flupetsal composition, which contains antimicrobial and immunomodulatory
drug flurenizide, was clinically proven for treatment of patients with dry socket; the properties of the available
ingredients provide a high disinfectant effect, prevent development of inflammation in the tissues and its transition
to purulence. A contemporary effective method of treating patients with dry socket is carried out according to
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the developed method.

KEYWORDS: dry socket; treatment; compositions; medicines; Flupetsal.

Introduction

Outpatient dental care is one of the most
popular types of medical care [1]. Tooth extrac-
tion is the most common surgical dental sur-
gery performed at outpatient clinic [2].

Improving the quality of dental surgery
depends on the qualifications of a dental
surgeon and effective drugs for treatment after
reducing complications. Improvements in den-
tal treatment methods, recent dental equipment
and the latest filling materials have significantly
limited the indications for tooth extraction
surgery. Indications for tooth extraction are
pathological processes caused by complicated
caries, which cannot be eliminated by other
methods of treatment. Sometimes tooth pre-
servation is not possible due to the large re-
sorption of alveolar tissue caused by periodontal
*Corresponding author: Nataliia Hutor, PhD, MD, Associate
Professor of the Department of Surgical Dentistry, I. Hor-
bachevsky Ternopil National Medical University, 3 Chehova

str., 46027 Ternopil, Ukraine.
E-mail: hutor@tdmu.edu.ua

disease. Improperly erupted teeth are removed
only when orthodontic treatments are ineffec-
tive. Removal of overcomplete teeth that
erupted outside the dental arch also is possible.

A simple or atypical method of hollowing
out and alveolotomy are often used. Frequently
these methods are combined, an experienced
doctor chooses the least traumatic. The surgery
can be very simple or technically complex, long,
sometimes requiring hospitalization of the
patient. Surgical intervention in the removal of
teeth is the rupture of periodontal tissues
associated with simultaneous damage to the
bone tissue of the alveolar processes of the jaws
resulting in a wound of varying degrees of
infection [2]. During the surgery, it is necessary
to remember to treat the tissues sparingly, to
avoid unnecessary injuries and ruptures of the
mucous membrane. In the case of tooth
extraction, the peculiarities of the structure of
the dental-maxillary system, general diseases
of the patient and local pathological processes
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are taken into account. In other cases, post-
operative pain continues for a long time after
tooth extraction due to a violation of tooth
extraction techniques and improper treatment
of the cavity.

Anaesthesia is a very important stage of the
surgery. Anaesthetic effect and effective
anaesthesia provide for surgical manipulations,
allow avoiding tissue injuries [2, 3]. The wound
is healed by the type of secondary tension
under the cover of a blood clot. In dental prac-
tice, it is important to eliminate the negative
impact of psycho-emotional state on the pa-
tient’s CNS after surgery and the feeling of
post-extraction pain [4]. Currently, foreign-
made painkillers are used in various dosage
forms, which are produced using the latest
pharmaceutical technologies [5]. In recent
years, dentists have used ketones (syn. Trome-
thamine, ketorolac) - a non-steroidal non-nar-
cotic analgesic that relieves pain of various
origins. Its positive effect on hemodynamics
and oxygenation of blood is proved. Anaesthesia,
proper selection of tools for removal, compliance
with the rules of asepsis and antiseptics, timely
treatment and prevention minimize the pos-
sible complications after tooth and root
removal [6].

Review

After the tooth is removed, the hole is filled
with a blood clot. The formation of a blood clot
in the hole is the main condition for the healing
of the postoperative wound by primary tension.
The blood clot should be properly formed with
a sterile tissue. The first stage of healing is the
formation of a blood clot in the hole with fibrin
deposition, which occurs within an hour after
the tooth extraction operation. For the next 4-5
days after the tooth extraction surgery, the
blood clot is replaced with granulation tissue.
Then the granulation tissue is replaced by
connective tissue rich in collagen fibres. At this
time, the epithelium at the edges of the hole
begins to proliferate and grow rapidly towards
the centre of the hole to completely cover it in
24-35 days after tooth extraction. In about 1
month, a net of spongy beams appears in the
area of the hole; in 2-2.5 months the bone
structure of the alveoli becomes almost
identical to the surrounding bone tissue; in 3-4
months the formation of bone tissue is finally
completed. During this period, the alveolar
edges are resorbed and rebuilt, they become
lower and thinner than before tooth extraction

[6].

One of the most common complications
associated with direct tooth extraction is
bleeding from the hole. Bleeding may be from
vessels of the mucous membrane, the pe-
riosteum of the hole, the granulation tissue left
in the hole, or from damaged branches of the
interdental artery during the curettage of the
hole. These types of bleeding depend on the
degree of injury to the soft and bone tissues
that develop during the surgery. In some cases,
bleeding may occur later due to purulent
melting of the clot that closes the lumen of the
vessel. The cause should be established and
the bleeding is stopped by stitching the soft
tissues, tamponade of the hole with iodoform
turund or haemostatic sponge, hemophobin
[7].

If there is pain after extraction in the ab-
sence of a blood clot, it is necessary to scrape
the hole with a sharp surgical spoon after
anaesthesia, clean it of the softened bone and
form a “fresh” full-fledged blood clot, but do
not always completely scrape the hole. Inac-
curacies in the treatment of periodontal and
periodontal diseases in the absence of radio-
graphs were observed in more than 75% of
patients [8].

Thus, the qualification of the dentist-sur-
geon, preliminary X-ray examination, choice of
analgesic, high quality haemostasis and ma-
nagement after the extraction wound is the key
to the prevention of dry socket.

Dry socket (dolores post extractionem) is
inflammation of the walls of the alveoli of the
tooth with suppuration of the bone wound after
its removal [9]. Dry socket is significant among
the complications after tooth extraction sur-
gery. According to the authors, dry socket
occurs from 33.2% to 35% of the number of
cases of all complications after tooth extraction
[10].

In the monograph by O.0. Timofeev it is
established that 33.2% of removed teeth are
complicated by dry socket. Treatment of dry
socket should be preceded by X-ray examination
of the tooth removal site, in 92.3% of cases the
radiograph reveals bone fragments, tooth root
and others that are important in choosing
treatment tactics.

If examination of a patient with dry socket
does not reveal a blood clot in the hole, after
anaesthesia it is necessary to cure the hole,
clean it of the softened bone and form a “fresh”
full-fledged blood clot. If a blood clot is partially
preserved in the tooth cavity, the cavity should
be rinsed with a warm solution of antiseptic
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(furacillin, chlorhexidine, Givalex, Flupetsal,
etc.) after anaesthesia the alveolar bone
fragments, food debris and decay products
should be removed. Then an excavator or a
sharp surgical spoon is used to remove the
surface layer of the blood clot and fill the hole
with the drug (iodoform turunda, solcoseril gel,
gelevin, oxycelodex, dermazin cream) [11].

The cause of dry socket is caused by objec-
tive and subjective factors. Objective causes of
dry socket occur after removing of retained
teeth, including third molars of the mandible,
tooth removal surgeries, traumatic tooth
extraction without a blood clotin the hole, after
prolonged bleeding, repeated removal of
adjacent tooth roots [12].

Anaesthesia, proper selection of tools for
removal, compliance with the rules of asepsis
and antiseptics, timely treatment and prevention
measures minimize the possible complications
after tooth and root removal [13].

Currently, the issue of haemostasis after
tooth extraction is still topical, despite the
sufficient number of haemostatic agents.
Bleeding after tooth extraction is stopped by
local haemostatic agents. Studies have shown
the advantage of collagen sponge over he-
mophobin and oxycelodex [14]. An antiseptic
sponge with kanamycin is promising for pre-
vention of complications after tooth extraction.
Antiseptic sponge with kanamycin has not only
pronounced haemostatic, antimicrobial pro-
perties, but also stimulates reparative processes
in the wound leading to its high therapeutic
efficacy [14].

Patients with hemophilia A should have
their teeth removed in the haematology de-
partment. Patients with pathology of the
hepatobiliary system are allowed local targeted
haemostatic agents [15]. The results of research
prove that the causes of bleeding after tooth
extraction might be mild and latent forms of
coagulopathies and thrombocytopathies, which
have certain clinical and laboratory features
and require appropriate treatment [16, 17].

Clinical observations in patients with vent-
ricular haemorrhage caused by bone trauma
due to difficult tooth or atypical root removal,
as well as the experience in use of gelevin,
oxycelodex, traumacil and honsuride dental
pins have been described [18]. Although the
risk of inflammatory complications in such
interventions is not significant, it is necessary
to provide antimicrobial treatment of the
wound with local antiseptics. The choice of a
drug for local preoperative prevention of

infectious complications in tooth extraction
surgeries is determined by the nature of
surgery, its duration, trauma, degree of wound
infection, individual sensitivity to a drug,
availability and other general and local factors
[19, 20].

Itis established that the oral cavity is under
the influence of both the body and the envi-
ronment. Clinical, epidemiological, micro-
biological studies have shown that the violation
of the microbial biocenosis is one of the main
factors in the emergence and development of
dry socket [21-24].

the diagnosis of giardiasis in the oral cavity
are described in some research. Yu.V. Lakhtin
[25], studying the morphobiological features of
oral protozoa, suggested the most rational
methods of diagnosis and treatment of ge-
neralized periodontitis in the invasion of oral
protozoa.

Thus, the literature suggests that, one of
the reasons for development of dental diseases
is a wide range of microorganisms. The use of
microbiological technologies allows effective
treatment and prevention of dental diseases
[26, 27].

Itis established that the main condition for
rational antimicrobial therapy is the isolation
of pathogens from the source of infection, their
identification and determination of antibiotic
susceptibility. Currently, due to the lack of bac-
teriological results on the day of drug admi-
nistration, the choice of antibacterial drug,
dosage and duration of its reception is deter-
mined mainly empirically [28]. The selected
drug does not always adequately affect the
microorganisms of the lesion, which does not
improve the patient’s condition and leads to
significant disruption of microbiocenosis, re-
duced local and general immunological reac-
tivity, deficiency or elimination of obligate
microflora of the oral cavity. The irrational,
often uncontrolled and widespread use of
antibiotics at high rates of bacterial reproduction
leads to acceleration of resistant strains, and,
consequently, reduces the effectiveness of
drugs used.

Thus, bacteriological research is urgent for
the final diagnosis and treatment planning,
justification of indications for antimicrobial
therapy and evaluation of its effectiveness [29,
30].

Itis proved that the microflora of the serous
or purulent contents of the post-extraction area
is quite diverse that should be taken into
account in combined antimicrobial therapy
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aimed at various components of microbial
associations (including fungi). The variety of
pathogens of nonspecific and specific inflam-
matory processes, their different sensitivity to
antibiotics have determined a large number of
antibacterial drugs that are offered in clinical
practice. However, the widespread use of
antibacterial therapy has led to an increase in
the number of resistant strains and polyresis-
tance. This is due to both chromosomal and
non-chromosomal mechanisms (R-plasmids
that provide the transfer of genetic information
during recombination). R-plasmid genes cont-
rol various mechanisms of resistance to anti-
bacterial drugs, primarily the bacterial synthesis
of enzymes such as B-lactamases, which
destroy antibiotics.

There are different ways and methods of
administration of antibacterial drugs. However,
in the treatment of dry socket local admi-
nistration of drugs are used in the form of
solutions for short-term washing of the hole,
water-soluble ointments - as part of complex
drugs, antibiotics are introduced for electro-
phoresis etc. Administration of the main drugs
may be combined with the of antibiotics in
injections or tablet form.

The method of administration of the anti-
bacterial drug into the body depends on its
solubility, toxicity, irritant effect, ability to be
absorbed through the gastrointestinal tract,
and in some cases taking into account patient’s
condition. It is established that all antibacterial
agents are divided into drugs for the most
common use (drugs of choice), for severe cases
and support. Maxillofacial infections require a
similar treatment; antibacterial drugs, both for
local and general treatment, can be used.

Antibacterial therapy to obtain data on the
composition of the microflora and its sensitivity
is chosen taking into account the literature on
the highest frequency and structure of pa-
thogens depending on the nosological form of
the disease [30, 31].

According to the literature, main drugs for
treatment (furacillin, lysozyme, balis-2) should
be used. The sharp decrease intheir antibacterial
activity is caused by developed resistance to
pathogens of purulent-inflammatory diseases
of the maxillofacial area and neck (especially
odontogenic); thus, their use is impractical.

Treatment and prevention of dry socket
involves various antimicrobial drugs depending
onthe sensitivity of the isolated microorganisms.
Since chemotherapeutic drugs are administered
through the oral cavity to treat diseases of va-

rious organs and systems of the body, it is
necessary to study their influence on the micro-
biocenosis of various human habitats, possible
development of resistance of microorganisms
to drugs.

The study of the physiological microbial
system, microbial landscape and identification
of oral microorganisms during various dental
diseases provides not only objective data on
the nature of the pathological process, but can
significantly assist in diagnosis, choice of anti-
biotics, treatment plans, oral hygiene proce-
dures, and formation of a protective physiolo-
gical microbial system [31].

Nevertheless, the volume of primary me-
dical care is large and a mass microbiological
research in dental pathology is quite complex
and economically unprofitable, it can be useful
and justified. Various microorganisms can be
detected using microbiological research me-
thods such as bacterioscopic, bacteriological,
serological, genetic and immunological.

The material for microbiological examination
in dry socket is the contents of the hole, nose,
throat, saliva, scrape from the tongue, especially
in its posterior parts. It must be collected in the
morning on an empty stomach with a sterile
swab.

Therefore, the reasons for the development
of dry socket are violation of microbiocenosis
of the oral cavity towards the predominance of
aggressive microflora, the complexity of micro-
biological methods, insufficient effectiveness
of antibacterial drugs that necessitates the
search for new methods of diagnosis and treat-
ment.

The problem of prevention of postoperative
complications, purulent-inflammatory diseases
of the maxillofacial area is a topical issue for
scientists and practitioners. In order to prevent
postoperative complications in outpatient
surgeries on the jaw, it is suggested to use
drugs that contain chlorhexidine bigluconate
[32-34]. Chlorhexidine bigluconate 0.05%, 0.2%
aqueous solution in the form of irrigation, rin-
sing, applications, affects bacteroids, actino-
mycetes, is effective in the treatment of dry
socket.

Chlorhexidine is established to have not
only antimicrobial but also anti-inflammatory
effect. For the favourable course of the first
phase of the wound process using the film
Diplendent HD for isolation of the bone wound
in the first phase of healing of purulent-in-
flammatory diseases of the maxillofacial area
new combined drugs were used: chlorhexidine +
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calcium carbonate called elgidium “Pierre Fabre
Medicament”, chlorhexidine + metronidazole
“Metrogil dent”, chlorhexidine + lidocaine cal-
led lidochlor by Unique Pharmaceutical Labo-
ratories; chlorhexidine + thyrotricin + lidocaine
under the trade name “Trachisan” [35, 36].

For prevention of infectious-inflammatory
complications and dry socket, restoration of
microbiocenosis in surgical dentistry, phyto
rinsing of the oral cavity “Naturosept” is used
for patients after tooth extraction that reduces
development of opportunistic microflorain the
tooth cavity by 20%. [37, 38]. The drugs used
for prevention: elgidium (toothpaste), elugel
(gel, 0.2%), eludril (solution, 0.1%). This pre-
paration allows heeling the wound in the oral
cavity as a “clean” wound and preventing mic-
robial infection during surgery.

Antiseptic and disinfectant “D08A" are the
drugs to improve trophism, “DOZAN" to sti-
mulate regeneration processes. It is recom-
mended to use doxidine, gramicidin, furagin,
chloramphenicol in various combinations: in
the form of solution, ointment, gel [38].

In outpatient surgical and dental practice,
antibiotic prophylaxis is prescribed in two
cases: high risk of postoperative infection,
secondary (opportunistic) infection, which
develops on the background of a burdensome
history and is a direct threat to the patient’s
life. General requirements for the choice of
antibiotic for dental surgeries, i.e.: the spectrum
of action of the antibiotic should cover micro-
flora of the patient, the drug should at least
induce resistance of microflora, the antibiotic
should easily penetrate into the tissues in the
area of surgery and excrete antibiotic fluid,
gums in tissues, wounds, should exceed the
minimum inhibitory concentration for possible
pathogens during surgery, the antibiotic should
be characterized by minimal side effects (do
not interact with anaesthetics, analgesics and
other drugs). For preoperative prevention, the
antibioticis chosen according to the peculiarities
of its pharmacodynamics, pharmacokinetics
and spectrum [39-42].

Givalex is one of the remedies that can be
used for application and irrigation with pre-
ventive and curative effects in dry socket. The
antimicrobial actiion of Givalex is caused by
hexitidine, which has antibacterial effect on
gram-positive, gram-negative microorganisms.
Givalex has antifungal and weak bactericidal
action [41].

A new antiseptic drug “Gorosten” is pro-
mising in prevention of dental diseases [43-47].
The antiseptic “Natursept” of antiseptic,
wound-healing and anti-inflammatory action,
is quite effective [37].

In contemporary dental practice, Ukrainian-
made Dimexid is most often used in combination
with well-known antiseptic, disinfectant, anti-
bacterial, anti-inflammatory, anaesthetic
agents in order to expand the spectrum of
action on the resistant microflora of the oral
cavity, to achieve the best clinical effect. The
use of Dimexid with various drugs in the
complex treatment of dental patients in out-
patient dental practice has proved to have
positive results. The day reduction or control of
pain, facial oedema, cessation of discharge,
normalization of body temperature, appetite,
sleep, full recovery were evidenced. The authors
confirmed significant antiseptic and anti-in-
flammatory effect of Dimexid and the feasibility
of its use in treatment of various inflammatory
diseases in dental patients [48]. In addition to
antimicrobial action, Dimexid has a local anes-
thetic, anti-inflammatory, desensitizing, anti-
fungal, high penetrating action, activates and
potentiates the effect of drugs. The largest
arsenal of drugs is used in the postoperative
period, especially widely represented means
for processing the postoperative hole. Thus,
parasept, autopack, and septopack bandages
are effective for interventions on the alveolar
process. Sodium mefenamate and methyluracil
are administered to reduce the treatment
duration.

The effectiveness of “Aloroma” and Tri-
chopol, “Alvostaz” and “Povisep”, “Alvogyl” and
polybiolin-curiosone mixture for treatment of
dry socket has been proven [49, 50]. Currently,
according to the Law of Ukraine “On Medicinal
Products”, a new drug flurenizide has been
widely used [51-55]. “Flupetsal”, the composition
based on flureniside, has antimicrobial and
immunomodulatory properties and significant
therapeutic effect [56-58].

Conclusions

Thus, the contemporary drug composition
of “Flupetsal” according to the developed
method is quite effective, affordable, low-cost
for treatment of patients with dry socket.
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CYYACHI IIIAXOAH II0J0 AIATHOCTHUKH, TIPOPIIAKTUKHU
TA JIIKYBAHHSA AJIBBEOJIITY (orJisifg jriTepaTypH)

H.C.lyTop
TEPHOIMLbCbKUIA HALIOHAJIbHNIA MEAWYHWA YHIBEPCUTET IMEHI LS. TOPBAYEBCHKOIO MO3 YKPAijM,
TEPHOILJ1b, YKPAIHA

BcTyn. Ekcmpakyisa 3y6a € HalilyacmiwuM onepamusHUM 8mpy4YaHHAM 8 aMby1amopHil npakmuyi Xipypaa-
cmomamonoza. Y 6inbwiocmi unaokie 3020€HHSA KiCmKo80i paHu hpoxodums 6e3 ycknaoHeHb. OOHAK Y YaCMUHU
nayieHmis nepebiz 3020€HHA YCKAAOHAOMbLCA 20CMPUM 3aNANLHUM NPOYecoM - 0/168€0AIMoM, Yacmoma
BUHUKHEHHS IK020 3pOCMQE N0 Mipi pocmy mpaeMamu4yHOCMi 0NepamueHo20 8MpPyYaHHSA. Y COMAmMu4HoO
300posux hayieHmis npu MunNo8oMy 8udaNeHHI 0/168€0/1im BUHUKAE y 2,55%, npu cknadHomy -y 9,84%, npu
amunogoMy 8UdaneHHI HUXHbL020 3yba myopocmi - y 31,03% eunadkis. lpu HaseHocmi diabemy 8idcomok
BUHUKHEeHHS a/168e0/1imy npu MmunoeoMy 8udaneHHi 3Ha4YHO suwjull i 30 OGHUMU Pi3HUX aemopig ckaadae
9,7-13,5%.

MeTa. Memoto Hawo20 02150y 6yn10 00CnidxHeHHA onybaikoeaHoi iHpopmayii ma il aHaniz wjodo 3a-
CMOCY8AHHSA Cy4aCHOI 0ia2HOCMUKU, NPOYiNaKMUKU Ma AiKy8AHHS Yy X80pUX HA A/168€0im.

MeToawn. Haykosumu dxcepenamu byau cmammi y 3apybidxcHuUX nepiodudHux 8UGAHHAX 3 XipypaiyHoi ma
mepaneemu4Hoi cmomamosnoziti, Mikpo6io/102ii, e1eKMpPOHHI pecypcu, nameHmu.

Pe3ynbTaTin. Ha cb0200HiWHiIl 0eHb 8i0oM0O 6a2amo Memoduk, Memoodis, cxem, KOMNO3uyili 0415 NiKy8AHHSA
pi3HUX popm anveeonimy. Halivacmiwe npu ybomy 8UKOPUCMOBYHOMbLCA AHMUBAKMepianeHi npenapamu a6o
ix KoMBIiHayil 3 iHWUMU Aikapcekumu npenapamamu. OOHAK aHMUBAKMepianbHUM npenapamam He 3a8#ou

npumamaHHUl supaxceHuli npomu3sananeHUl epekm 4Yepes 8UCOKY pe3ucmeHmMHicme Mikpogaopu pomoegoi

NOPOMCHUHU. PayioHan6HUM 8 YuX 8UNAOKAX € Micyese 30CMOCy8aHHS /iKAPCLKUX npenapamie 8 euzasdi
KoMno3uyii' 3 mpusasnon aHmMuUcenmu4yHo, NPOMU3anNaaLHOK Ma aHAAL2Ee3yH Y00 JiEro.

BUCHOBKW. KniiHi4HO nidmeepdceHo 0ito koMno3uyii nid Hassor ,Paynemcans”, AKa Micmumes hpomu-
MIKpO6HUU ma iMyHOMOOyAAYiliHUT nikapcbkuli 3acib ¢aypeHi3ud 015 NiKy8aHHA X80PUX HO 0/168€01im, 8/ac-
mueocmi HasgeHuUX iHzpedieHMig 3a6e3ne4yroms 8UCOKUU 3HE3aPaXCY8ANbHUL epekm, 3anobiearomes po3sumky
npouyecy 3ananeHHA y mKaHUHax ma tio2o hepexody 8 2HiliHo-Hekpomu4Hy ¢a3y. CyyacHul, epekmusHuli Memoo
JIKYBAHHSA X80PUX HA A/168€0/1iM 30iliCHIOIMb 32i0HO 3 PO3P06IEHO MEMOOUKOH.

KJIFOUOBI C/IOBA: anbBeoniT; NiKkyBaHHA; KOMNO3ULii; NikapcbKi 3aco6u; ,,dnynetcanb”.
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BONE TISSUE METABOLISM AND CHANGES IN THE ORAL CAVITY
IN REDUCED FUNCTIONAL ACTIVITY OF THE THYROID GLAND
(literature review)

*0.V. Skochylo, S.I. Boitsanyuk, N.O. Tverdokhlib
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Decreased functional activity of the thyroid gland leaves affects many organs and systems as
well as bone tissue, pathological changes of which in the oral cavity are most often observed in periodontitis.
However, the relationship between thyroid hypofunction and periodontitis or other inflammatory diseases of the
oral cavity is still not confirmed.

Objective. The aim of the review was to study the published information and analyse bone metabolism and
its relationships between autoimmune thyroiditis and oral diseases.

Methods. The articles in foreign periodicals on endocrinology, pathophysiology, dental surgery and therapy
were the scientific sources for research.

Results. Understanding the mechanisms of bone metabolism under the action of thyroid hormones is an
important aspect of treatment and diagnostic process, as local treatment of dental pathology without reducing
the impact on systemic factors ultimately does not have any positive result. Decreased functional activity of the
thyroid gland leads to homeostasis imbalance in the body. The thyroid hormones are important for bone
metabolism, publications on periodontitis incidence in cases of autoimmune pathology of the thyroid gland are
the most common. However, despite the number of studies, most authors agree that they are currently insufficient

DENTISTRY

to clearly establish a causal relationship between autoimmune thyroid disease and maxillofacial disorders.
Conclusions. The study expands our knowledge, but there is still a need for further detailed studies that
would clearly define the mechanisms of development of the disorders of the oral bone tissues and its relationships

with autoimmune pathology of the thyroid gland.
KEYWORDS: periodontitis; thyroid gland.

Introduction

Increased attention to the diseases of the
thyroid gland is caused by challenging statistics
ontheincreaseinitsincidence according to the
Ministry of Health of Ukraine [1]. This trend is
traced in the recent studies [2], their results
show that the incidence of thyroid pathology
has increased and is 46% of the total endo-
crinological morbidity. According to the author,
during the last 5 years in the western region of
Ukraine the incidence of hypothyroidism
increased by 28.4%, the increase of thyrotoxico-
sis - by 8%, and the prevalence of thyroiditis - by
12.7% [2]. These indicators are higher than the
national average indicators and that of the
north-eastern regions.

According to official WHO data, about 1.5
billion people suffer from thyroid disease at
present. However, despite the effective treat-
ment of endocrine pathology, the tendency to
its reduce in the world is not observed [3].
*Corresponding author: Olha Skochylo, Department of Dental
Surgery, I. Horbachevsky Ternopil National Medical University,

Ternopil, Ukraine.
E-mail: skochyloov@tdmu.edu.ua

Review

Hypothyroidism, as the most common
pathology of the thyroid gland, surely affects
the functions and morphology of all tissues and
organs, the maxillofacial area as well. It is
established that insufficient thyroid hormones
adversely affect both tooth mineralization,
bone mineral density and calcium-phosphorus
metabolism that s clinically observed in the oral
cavity as periodontitis, gingivitis or lesions of
the tooth hard tissues [4,5]. Understanding the
mechanisms of bone metabolism under the
action of thyroid hormones is an important
aspect of treatment and diagnostic, as local
treatment of dental pathology without reducing
the impact on systemic factors does not have
any positive result [6,7].

It is established that bone tissue is a
constantly renewing tissue where remodeling
processes take, place i.e. the processes of
formation and destruction of osteotissue, pro-
vided by osteoblasts, osteoclasts and osteocytes,
which functional activity depends on exogenous
and endogenous factors, some of which are
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thyroid hormones. Although, according to Allen
M.R. et al. [8] there are 2 types of remodeling.
The first type - targeted remodeling, in which
a specific local signal directs the osteoclast to
a specific location to begin remodeling (e.g., in
the areas of microdamage); the second -
chaotic remodeling, a random process in which
osteoclasts begin remodeling without any
signaling. This type of recovery is significant in
calcium homeostasis. At the cellular level, both
types of remodeling are equal [8]. According to
present scientists, the remodeling cycle has 5
stages (Fig. 1) [9].

In thefirst stage, the stage of activation, the
stimulating signals by osteocytes and their
transmission to cells of osteoclastic diferon are
recognized. In response to this process, mo-
nocytic-macrophage cells are attracted to the
bone surface, stimulated, proliferated and
differentiated into osteoclasts. At the heart of
the molecular understanding of regulation,
RANKL (receptor activator of nuclear factor
kappa B ligand) is a transmembrane ligand of
the nuclear factor activator receptor produced
by osteoblasts that activates lymphocytes and
macrophages. RANKL molecules may remain
attached to the surface of osteoblasts or stro-
mal cells for some time. RANK is a trans-
membrane receptor of nuclear factor activator.
RANKL interacts with RANK, which is accom-
panied by the fusion of several osteoclast
progenitor cells into one large structure and
mature multinucleated osteoclasts are formed.
Thus, osteoblasts regulate formation of osteo-
clasts [11]. OPG-osteoprotegerin is a protein

synthesized by osteoblasts and bone marrow
stromal cells. It is proved that at the stage of
osteoclast formation, the process can be
blocked by the protein OPG-osteoprotegerin,
which can bind to RANKL, that prevents for-
mation of the RANKL/RANK complex and thus
stops resorption processes [12].

According to recent studies [13], not onlyin
osteoblasts but also in osteocytes, most of the
recently synthesized RANKL form a protein
complex with OPG and is selectively directed to
lysosomes. Only a small fraction of newly
synthesized RANKL, which does not form a
complex with OPG, is transported to the cell
surface. Subsequently, transmembrane RANKL
is delivered to the surface of osteoclast pre-
cursors to stimulate RANK, and induce activation
of the subsequentsignaling pathway. According
to the authors, the ability of osteocytes to sup-
port formation of mature osteoclasts probably
depends on the number of RANKL molecules
present on their cell surfaces. However, the way
in which osteocytes embedded in the bone
matrix deliver transmembrane RANKL to the
cell surfaces of osteoclast precursors that are
localized in the bone marrow cavity should be
elucidated.

The second stage is the stage of resorption -
due to production of enzymes osteoclasts
destroy the bone matrix. According to some
scientists, at this stage, activated osteoclasts
are phagocytes for bone. Lysosomal collagenase
is synthesized in large quantities that leads to
disruption of the order in the structure of
collagen. The products of hydrolysis enter the
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osteoblast from the “corrugated bristles” by
endocytosis, and are released from the base-
ment membrane, which is in contact with the
blood vessel. The acidic environmentin the area
of resorption promotes leaching of calcium
from apatites; the so-called “resorptive bone
gaps” are formed; as a result, calcium and
phosphates get into the blood.

The third stage, the stage of reversion,
osteoclasts undergo apoptosis, they are re-
placed by mesenchymal cells, which differentiate
into osteoblasts [15]. Active osteoclasts syn-
thesize and secrete acid phosphatase, which
dephosphorylates osteopontin, a sialoprotein
that attaches to cells in the resorption zone.
The connection with the bone surface becomes
weak, so the resorption gradually decreases. A
cementing line (a layer of secretory glyco-
proteins) is formed on the resorbed surface,
which is able to hold colonies of osteoblasts, an
additional prerequisite for this is the availability
of local osteoprogenitors [16].

The fourth stage, the stage of bone forma-
tion, osteoblasts synthesize the main organic
substance of the bone matrix - collagen and
substances that regulate mineralization (oste-
calcin, osteonectin, etc.) [17]. The “matrix
bubbles” of osteoblasts are significant in the
process of mineralization. Amorphous Ca,(PO,),
isformed firstinthem, and later —hydroxyapatite:
“matrix bubbles”, which enter the extracellular
space, contain high concentrations of calcium
ions, according to Vavilova T.P., in 25-50 times
more, than in osteoblasts, as well as enzymes:
alkaline phosphatase, pyrophosphatase. In the
intercellular matrix, membrane vesicles are
destroyed with the release of calcium ions. Due
to the influence of alkaline phosphatase, Ca?
ions combine with PO,*, resulting in the for-
mation of amorphous calcium phosphate. At
the same time, Ca?* and PO,* ions bind to colla-
gen and non-collagen proteins and matrix is
formed, which is accompanied by the formation
of nuclei. On the formed nucleus there are
spiral structures, the growth of which takes
place on the principle of adding new ions. The
step of such a spiral is equal to the height of
one structural unit of the crystal. Crystal forma-
tion leads to the appearance of other crystals,
this process is called epitaxis or epitaxic
enucleation [18].

Thus, mineralization occurs through the
formation of calcium phosphate compounds
that enter the bloodstream and their subsequent
crystallization into hydroxyapatite followed by
deposition of calcium hydroxyapatite along the

collagen fibers [18]; osteoblasts play the main
role in collagen synthesis [10].

The fifth stage, the final stage, is charac-
terized by differentiation of osteoblasts into
osteocytes. After the bone formation stage is
finished, the resting stage takes place, the
osteoblasts are walled up in the matrix created
in them, they lose activity and transform into
osteocytes [19], which even recently were
considered low metabolically active cells. But,
as has been discovered, due to the mechano-
sensory properties that occur through the
induced flow of fluid through the lacuno-tubu-
lar system, they regulate remodeling processes
[20] and, as studied by Cappuli [21], regulation
is carried out by sclerostin protein (SOST), which
inhibits osteoblast differentiation.

The process of remodeling is regulated by
numerous hormonal and local factors, neuro-
endocrine and metabolic (Fig. 2) [10]: gluco-
corticoids reduce synthesis of osteoblasts,
which slows down formation of bone tissue; the
influence of thyroid hormones (thyroxine and
trilodothyronine) increases activity of osteo-
clasts, which contribute to catabolism of bone
tissue. At the same time, sex hormones, espe-
cially estrogens, have antiresorptive properties.
Somatotropic hormone stimulates proliferation
of osteoblasts and growth factors. It is estab-
lished that with a decrease of the concentration
of Ca% ions in the blood the secretion of pa-
rathyroid hormone (PTH) increases, which is
produced by cells of the parathyroid glands,
and under its influence activates osteoclasts in
bone tissue that increases bone resorption. As
Ca* ions increase, the hormone calcitonin is
secreted in the blood, which is produced by
parafollicular thyroid cells and which bone
mineralization increases and the number of
osteoclasts reduces, i.e. resorption processes
inhibits and, consequently, bone formation
accelerates.

Vitamin D is important in regulation of
concentration of Ca? ions in the blood, which
are involved in the biosynthesis of Ca*-binding
proteins required for intestinal calcium ab-
sorption, renal reabsorption and mobilization
of calcium from bones. Recently, evidence has
emerged that vitamin D is involved in develop-
ment of many autoimmune diseases, including
patients with autoimmune thyroid disease
(AITD) [22].

It is established that thyroid hormones
directly affect both remodeling processes, as
they activate both osteoblasts and osteoclasts,
and the process of calcium-phosphorus me-
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Fig. 2. Systemic regulation and growth factor of bone remodeling, J. Siddiqui, N. Partridge [10].

tabolism [24]. The thyroid gland secretes
thyroxine (T,), triiodothyronine (T,) and cal-
citonin. The functional activity of the gland is
regulated by thyroid-stimulating hormone
(TSH), which is synthesized by the pituitary
glandinresponsetothesecretion of thyroliberin
(TRG) by the hypothalamus. With a decrease
in the concentration of thyroid hormones the
secretion of TSH increases resulting in an
increase in their formation in the thyroid gland,
and, vice versa, with an increased concentration
of thyroid hormones the formation of TSH
decreases [17, 24]. Thus, this cooperation of
the main endocrine gland functions on the
principle of “negative feedback” that ensures
a constant level of hormones. Violation of the
concentration of one of the elements of the
chain leads to changes in others that ultimately
leads to dysfunction of both the endocrine

glands and other organs and systems that
depend on them.

In the context of bone tissue, according to
Pankiv I.V. [4], and as seen at the scheme,
thyroid hormones affect bone metabolism by
increasing the activity of osteoclasts, which
contribute to bone catabolism. There are
studies [4, 25, 26], in which the authors indicate
of osteoporosis of bone tissue with underlying
hypothyroidism. According to [4], in persons
with thyroid pathology, changes in bone mi-
neral density were detected in 59 (39.9%) cases:
osteopenia —in 45 (30.4%) and osteoporosis —in
14 (9.5%) cases. The incidence of osteopenia
and osteoporosis was likely to increase in all
groups of patients with thyroid functional
disorders. The main factor that leads to de-
crease in bone strength in patients with thyroid
disease is excessive or insufficient production
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of thyroid hormones, as well as treatment with
suppressive doses of levothyroxine. It is proved
that the effect of thyroid hormones on the body
cellsis caused by the presence of receptors (TR)
on their surface (Fig. 3). It is established that
there are several types of thyroid receptors:
TRa1, TRaz2, TRPB1, TRPB2 [10]. It was established
that only TRa and TR receptors on the surface
of osteoblasts and chondrocytes were detected
in bone cells [28]. Accordingly, T, (triiodo-
thyronine) induces osteogenesis by direct
action on osteoblasts. However, recent studies
[29] have proved that expression of thyroid
receptor (TR) genes a1 and B1 is confirmed in
osteoclasts, but it is still indefinite whether tri-
iodothyronine (T;) stimulates osteoclast activity

PVN
_| Grs TI_!H

B

T3

x‘”mrs

TRo1

Bone

Fig. 3. The thyroid gland secretes the prohormone T4 and the
active hormone T3, and circulating concentrations are requ-
lated by the classical endocrine cycle of negative feedback,
which maintains the physiological feedback between TSH and
T,and T, PVN, paraventricular nucleus (Bassett J.H, Williams
G.R.) [28]

directly or whether these processes are the
result of T, action in osteoblasts, osteocytes or
other cells.

As for the TRB2 receptor, there is evidence
that it is associated with the hypothalamus and
pituitary gland, where it inhibits the secretion
of TRG and TSH, so the hypothalamic-pituitary-
thyroid relationship is important in regulation
of bone metabolism.

To date, there are still debates on the key
role in the functioning of bone tissue:by TSH or
thyroid hormones [29]. The recommendations
of the American Thyroid Association [30] state
that serum TSH levels are one of the most
informative indicators of thyroid function, and
the Association recommends that all patients
have serum TSH levels determined from the
age of 35 and monitored every 5 years, which
is an important diagnostic aspect.

However, confirmation is found in the lite-
rature: hypothyroidism causes general hypo-
metabolism [31], a decrease in osteoblast for-
mation and resorption of osteoclasts, and leads
to low bone metabolism or slowing down the
remodeling process. According to the author,
the processes of osteo formation are slowed
down by 50%, the processes of resorption - by
40% [31]. Calciuria decreases, serum concent-
rations of osteocalcin and alkaline phosphatase
decrease, but the concentration of parathyroid
hormone and vitamin D in the serum may
increase [31].

Analysing this data and drawing parallels
with clinical symptoms, scientists pathogene-
tically distinguish the following types of hypo-
thyroidism:

1. Primary hypothyroidism caused by pri-
mary pathology of the thyroid gland, which is
divided into hypothyroidism due to a decrease
in the amount of functionally active tissue of
the gland and impaired biosynthesis of thyroid
hormones.

2. Secondary (pituitary) hypothyroidism
caused by a decrease in TSH production.

3. Tertiary (hypothalamic) hypothyroidism
due to a decrease or production of thyroliberin.

4. Peripheral (tissue) resistance to thyroid
hormones [24].

Autoimmune thyroiditis (AIT) is the most
common cause of primary hypothyroidism [32].
Taking into account the complex mechanism of
metabolic thyroid hormones metabolism, the
question is whether thyroid dysfunction affects
the course of oral diseases, the development
of which is accompanied by destructive pro-
cesses in bone tissue.
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Periodontal diseases are foremost in the
structure of dental pathology due to the sig-
nificant spread among the population of
Ukraine [33]. This pathology is characterized by
inflammatory-destructive changes of the
periodontium, progressive nature of their
course and leads to early tooth loss [34].
According to recent literature, the causes for
this are both local and systemic factors [35],
and sometimes a combination of both. Local
factors include microbial film, small orifice of
the mouth, pathology of the bridles and the
existing strands of the mucous membrane,
crowding of the teeth, impaired occlusion.
Regarding the systemic factors that contribute
to development of periodontal diseases,
chronic cardiovascular, digestive and endocrine
diseases are important. Most scientists today
are inclined to the dominant role of the in-
fluence of microorganisms and tissue inflam-
matory response as a consequence of their
activities [36]. The most common microorga-
nisms of the dental microbial film are gram-
negative anaerobic bacteria Porphyromonas
gingivalis, Tannerella forsythia, Treponema
denticola, Prevotellaintermedia [37, 44]. The
mechanism of action of microorganisms is
explained by their penetration through the
connective tissue epithelium of the gingival
sulcus that disrupts the integrity of the gingival
junction and affects the periodontal tissues
located deeper [37].In cases of the inflammatory
process in the periodontium microcirculation
is violated that is accompanied by an increase
in vascular permeability with insudation of
blood plasma proteins into the walls of blood
vessels and perivascular tissue. It has been
proved that pathology in periodontal vessels is
a trigger for progression of periodontitis [38].
In a comparative study of the microcirculation
of healthy patients and in the examination of
persons with periodontitis of varying severity
(1-3 degrees), (127 people), according to laser
Doppler flowmetry, it was found that in pe-
riodontitis 1stdegree severity, in hemodynamics
is decreased, compare to the healthy group of
people, congestion in the microcirculatory tract
is present with further development of rheolo-
gical disorders. In generalized periodontitis of
the 2n degree, the main indicators of tissue
blood flow are reduced, compare to the pre-
vious group, and in periodontitis of the 3
degree microcirculatory disorders worsen with
the involvement of all parts of compensatory
regulation [38]. Thus, violation of microcircu-
lation in the presence of microbial mechanisms

leads to slowing of blood flow, venous stasis,
impaired vascular transport [40].

Due to the possible systemic effects of
thyroid dysfunction, periodontal tissue micro-
circulation in this aspect was studied by Scar-
dina G.A., Messina P. (2008) [41], who assessed
morphological microcirculation of interdental
papillae in patients with Hashimoto’s thyroiditis
and possible associated periodontal disease.
It was emphasized that the group of healthy
patients deliberately did not involve the
persons with conditions that disrupt micro-
circulation, such as diabetes or hypertension.
All patients did not smoke. Microcirculation was
assessed by capillaroscopy. For each patient,
visibility, course, tortuosity, average capillary
loop size and number of visible capillary loops
per square millimeter were investigated. In
patients with Hashimoto’s thyroiditis, a re-
duced capillary caliber, as well as a greater
number and tortuosity of capillary loops were
evidenced. This study showed that changes in
the capillaries in patients with Hashimoto's
thyroiditis occurred in cases of violation of
gums microcirculation that is characteristic of
periodontitis.

The opinion that periodontitis is a multi-
factorial disease with a microbial initiator, the
manifestation and progression of which is
predisposed by a wide range of factors, one of
which is Hashimoto’s thyroiditis, is more and
more popular [42, 43]. According to Molaris A.
et al. [42], after analyzing the data of 30 articles
on the relationship between periodontitis and
Hashimoto’s thyroiditis regarding etiopatho-
genetic mechanisms, have established that it
occurs because some of these mechanisms are
accompanied by vascular endothelial dys-
function, microcirculation disorders, as well as
due to the impact of hypothyroidism on alveolar
protease metabolism, but a causal relationship
between the two nosologies requires further
research.

According to Patil B., Patil S., Gururaj, T.
(2011) [7], their study was initiated due to the
lack of effective local therapy of periodontitis
in thyropatients. Kothiwale S. et al. [5] presented
a very interesting study regarding the impact
of thyroid hormone dysfunction on the prog-
ression of periodontitis, systemic health of the
patient, in which local treatment of periodontal
tissues as a complex with endocrine com-
pensation was proved. It was emphasized that
the etiotropic phase of dental treatment lasted
8 weeks with the prescribed 150 mg of systemic
thyroxine per day. During the dynamic ob-
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servation, the hygienic index of the oral cavity
improved, but the bleeding did not disappear.
After 12 weeks of follow-up, after stabilization
of thyroid hormones, a clear decrease in gin-
gival bleeding was evidenced. The need for
frequent professional evaluation, training of
patients, motivating them to frequent syste-
matic examinations was emphasized, as the
treatment of such patients and achieving long-
term remission would provide a positive result
only in endocrinologist-dentist tandem.

According to Brankhar R.R. et al. (2017) [43]
the endocrine system works together with the
immune system. Despite the fact that the bila-
teral effects of systemic diseases on the perio-
dontium are proved, there are a few studies on
the effects of periodontal therapy on hormone
levels. In the study, the effect of non-surgical
periodontal therapy (NSPT) on serum stimu-
lating hormone (TSH) levels in patients with
hypothyroidism and periodontitis was assessed.
Clinical parameters and serum TSH levels were
recorded at baseline in the experimental and
control groups and compared with TSH data in
3 months after NSPT in the patients with hypo-
thyroidism. The results of the study showed
that NSPT was significant in improving the
condition of the periodontium by reducing
inflammatory markers and thus affecting
thyroid hormone, a significant decrease in TSH
in patients with hypothyroidism in 3 months
after NSPT.

Chingiz Ragim Ogly Rakhimov, (2020) [44]
presented data on the clinical efficacy of
hyaluronic acid in the treatment of periodontal
disease in patients with hypothyroidism. Accor-
ding to the evaluation of the main hygienic and
periodontal indices, it was found that a
decrease in the content of thyrohormones led
to an increase in the frequency and inflamma-
tory-destructive forms of periodontal disease.
In such patients, high-frequency of Porphyro-
monasgingivalis (25% and 15% in somatically
healthy patients) and increased colonization of
yeast-like fungi of the genus Candida albicans
were evidenced in the oral cavity. After the
treatment, there was a positive clinical dynamic,
but in patients with impaired gland function
had worsening of the oral cavity in a month that
confirmed the idea of ineffectiveness of only
local dental treatment and the need for dyna-
mic monitoring of hormonal status.

There are studies on effectiveness of intra-
ligamentous administration of vitamin D and
calciumin the treatment of chronic periodontitis
associated with hypothyroidism. In 3 months,

there was a significant decrease in mobility,
pocket depth and bleeding in the treatment of
chronic periodontitis associated with hypo-
thyroidism. The need for clinical trials with a
large sample size and long-term observations
was emphasized [45]. The significance of vita-
min D in the development of autoimmune
thyroiditis was covered by Bizzaro G. et al.
[46, 47].

There is no doubt that patients with estab-
lished hypothyroidism need a replacement
therapy, and the study of periodontal status
when taking thyroxine is the basis of further
research [48]. After analyzing the plaque index,
bleeding index, pocket probing depth [PPD],
level of clinical attachment [CAL] and radiological
parameters, in the study group (52 patients)
statistically significantly higher PPD and loss of
clinical attachment compare to the control
group was established. With the beginning of
treatment of periodontitis and hypothyroidism
improvementin oral hygiene and a decrease in
bleeding gums was evidenced. Regression
analysis showed that hypothyroidism and
thyroxine replacement therapy were important
predictors of PPD and CAL, but it still requires
further study. The same opinionis traced in the
study by Hajer A. Aldulaijan et al. (2020), who
analyzed 847 publications and applied their
inclusion and exclusion criteria; thus only 29
publications were selected, which were more
critically analyzed. As a result, only four pub-
lications were used to further assess the hypo-
thyroidism-periodontitis relationship, including
one research note on association between
hypothyroidism and periodontitis. Hence,
further well-controlled, clinical and immuno-
logical studies are needed to confirm this
relationship [6].

Conclusions

The results of the studies prove that there
is a significant effect of the thyroid gland on the
state of the oral cavity that can be manifested
by periodontitis, which is accompanied by bone
destruction and inflammatory processes in the
gum tissue. Local treatment of dental pathology
without correction of thyrohormonal status
does not provide effective treatment, so the
correct diagnosis, selection of treatment and
medical cooperation of a dentist and endo-
crinologist is necessary. Such disorders are
common, but there is still a lack of accurate and
improved examinations of this problem, which
will be the goal of our further research in the
future.
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OCOBJIMBOCTI METABOJITYHOI'O OBMIHY V KICTKOBIII TKAHUHI

TA 3MIHH 31 CTOPOHHU POTOBOI IIOPOKHUHHA HA I'PYHTI SHHDKEHHSA
®VHKIIOHAJIBHOI AKTUBHOCTI IIIUTOIIOAIBHOI 3A/103U

(orJisAp aiTepaTypu)

. 3 . *0.B. Ckouwmno, C.I. boiiuaHiok, H.O. Teepaoxni6
TEPHOILIbCbKNN HALIOHATIbHUN MEAVMYHNN YHIBEPCUTET IMEHI 1.A. FOPBAYEBCHKOIO MO3 YKPAIHUY,
TEPHOII/1b, YKPAIHA

BcTyn. 3HUX)CeHHA QYHKYIOHANLHOI aKmMU8HOCMI WumonodibHoI 30103U 30AUWAE C8ili cN1i0 Ha 6a2amboX
0p20HAX Ma cucmemax. He 8UKAOYEHHSAM € i KICMKO8a MKAHUHA, NAMO/102i4Hi 3MiHU KOi 8 pOMO8ili NOPOICHUHI
Hallyacmiwe cnocmepi2aemo npu napodoHmumax. lfpome, ece we 30AUWAEMbCA He nidmeepoxeHuM
830€EM038'A30K MiXC 2iNOPYyHKYiE0 MupeoidHoi 3a103U Ma NApPOOOHMUMOM YU IHWUMU 30NaAbHUMU
30X80PHBAHHAMU POMOBOI NOPOXCHUHU.

MeTol Hawozo 02140y enacHe, i 6yn0 docnidxneHHS onybnikosaHoi iHpopmayii ma ii aHani3 wjooo
MemaboAi3My KiCmKogoi MKAHUHU M il 830€M038'A30Ky MiXC a8MOoiMyHHUM Mupeoioumom ma 3aX80pr8AHHAMU
pOMO8OI NOPOICHUHU.

MeToawn. Haykosumu dxcepenamu 6yau cmammi y 30py6iXxcHUX hepioduYHUX 8UOAHHSX 3 eHOOKPUHO/02il,
namogisionoazii, XxipypaiyHoi, mepanesmuyHoi cmomamosnoaid.

Pe3synbTaTWu. PO3yMiHHS MeXaHi3Mie Kicmkogo2o Memaboi3my nid dieto 20pMOHI8 WUMo8UAHOI 3a/103U €

8aX0(IUBUM ACNEKMOM iKy8a1bHO-0ia2HOCMUYHO20 NPOYeECy, OCKiNbKU Micyese /iKy8aHHA CMOMaAmo/a02i4Hoi

namosoaii 6e3 UKAOYEHHS 8nAUBY HO CUCMEMHI YUHHUKU Y NiOCYMKy He 0d€ No3umueHo20 pesysnsmamy.
3HUMCEeHHA QYHKYIOHAMABHOI akKmuBHOCMI WumonodibHoi 30103U Npu38oduUMs 00 AUCO6AIAHCY 8 20Meocmasi
0p2aHi3my. OCKiNbKU 20pMOHU WUMonodibHoi 3a4103u 8idi2parome 8ax#/IUSY POb Y 0OMIHI KICMKO8OI MKAHUHU,

mo Halyacmiwe 3ycmpivyaromeca nybaikayii cmocoeHO 8UHUKHEHHS napodoHmumy Ha ¢oHi a8moimMmyHHoI

namosozii wyumonodibHoi 3aa103u. [Ipome, He38AXAKOYU HA iCHYHOYi AOCNIONEHHA Ma 3aPiKco8aAHI 3MIHU,
6inbwicms aemopie 32i0Hi 3 YMKOI, W0 MAKUX 00C/idxeHs Ha OaHUU 4Yac € HeAOCMAMHLO, W06 Yimko
8CMQAHOBUMU NPUYUHHO-HAC/1IOKOBU L 830EMO38’A30K MiXC a8MOIMyHHUM Npoyecom ujumonodibHoi 3a103u ma
namogsoziero ujesenHo-nuyesoi dinsHKU.

BucHoOBKMW. [lpedcmasseHi 0aHi po3wuproroms iCHyr4i 3SHAHHS, npome &ce wje icHye nompeba 8 No0an6WUX
Cy4acHuUx 0emanbHUx 00CAIOHCEHHSAX, AKI 6 4imKo 0aau 8i0N08iIdb HA MEeXAHI3MU 8UHUKHEHHA mMa po3sumky
830EM038'3KY M 08MOIMyHHOI NAMo/02ier WumonodibHoi 30103U Ma CMAHOM KiCmKo80i MKAHUHU pomoegoi
NOPOHCHUHU.

KJ/IOYOBI C/IOBA: NnapofoHTUT; LNTONOAIGHA 3an03a.
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EVALUATION OF IMMUNOBLOT RESULTS FOR DETERMINATION
OF ANTIBODIES TO LYME DISEASE PATHOGENS IN CHILDREN
OF TERNOPIL REGION

*S.0. Nykytyuk, S.I. Klymnyuk, I.M. Klishch, S.S. Levenets
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Lyme disease (LD) is a multisystem disorder caused by Borrelia burgdorferi and other similar
tick-borne Borrelia.

Objective. The aim of the research was to compare the results of the serological examination of children
with different forms of Lyme disease.

Methods. We observed the group of children (n=178) aged 1 to 14 years who were bitten by ticks. The control
group consisted of 30 healthy children. Ticks were identified using a stereomicroscopic SEO system which included
a stereomicroscope, a colour digital camera and a photoadapter. B. burgdorferi sensu lato (sl) (B. burgdorferi
sensu stricto, B. afzelii and B. garinii), B. miyamotoi, A. phagocytophilum DNA in blood were determined by real-
time PCR. Baseline investigations related to clinical and immunological studies, including ELISA and Immunoblot,

BIOMEDICAL SCIENCES

were performed.

Results. The survey covered 178 child parents bitten by ticks. Borrelia burgdorferi sensu lato (B. afzelii,
B. burgdorferi sensu stricto and B. garinii), B. miyamotoi and A. phagocytophilum were identified. Serological
results in children with different forms of Lyme disease were compared.

Conclusions. It is established that B. burgdorferi sensu lato; B. miyamotoi; and A. phagocytophilum are
pathogens that cause erythema migrans in children. The presence of specific IgG (only positive results) to
B. burgdorferis.l. by immunoblot was confirmed in 83.8% of individuals who had positive and intermediate results

in the ELISA test.

KEYWORDS: Lyme disease; borreliosis; ELISA; immunoblot; tick bite.

Introduction

Lyme disease (LD) is a multisystem disorder
caused by Borrelia burgdorferi and other si-
milar tick-borne Borrelia.

This acute systemic disease often occurs in
children and is characterized by the presence
of erythema migrans (EM), and in some untrea-
ted patients of inflammatory arthritis, erythema
migrans as well.

Lyme disease, caused by Borrelia burgdorferi,
is the most common vector-borne disease. In
Western Europe it is caused by B. afzelii ma
B. garinii, [2] whereas in the United States - by
B.burgdorferi|3]. The epidemics of Lyme disease
is challenging in Poland and Ukraine. In western
Ukraine, B. burgdorferis./ were revealed in 14.2-
17.2% of adult Ixodes scapularis ticks [4]. In
2020-2021, the disease incidence in Ukraine and
Ternopil region was 10.62 and 20.05 per 100
thousand population, respectively (Public
Health Center.org.ua).

*Corresponding author: Svitlana Nykytyuk, MD, PhD, Associate
Professor, I. Horbachevsky Ternopil National Medical Univer-

sity, Ternopil, 46001, Ukraine.
E-mail: androx@tdmu.edu.ua

On the basis of MKH-10 allocate “Lyme
disease” A69.2. Clinical manifestations of Lyme
disease can be divided into three stages: the
early localized stage characterized by erythema
migrans at the site of the tick bite, multiple
Erythema migrans, Borrelia lymphocytoma;
early disseminated form with early symptoms
confined to peripheral nervous system, carditis
or arthritis, late disseminated form - late symp-
toms confined to peripheral nervous and
central nervous system, manifestations of late
arthritis, cardiac complications. The patho-
genesis, ecology, and epidemiology of Lyme
disease are well described; the developed and
suggested antimicrobial treatment is very
effective [2, 5].

The study aimed to assess the incidence of
clinical suspicion of LD among children in
Ternopil region (Western Ukraine) by serological
examination of children bitten by ticks.

Methods
The children’s blood tests were studied in
the laboratory of the Centre for the Study of
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of I. Horbachevsky Ternopil National Medical
University. Ticks were identified using a stereo-
microscopic SEO-IMAGLAB system.

Special defining tables were used for iden-
tification of ticks [6]. Databases regarding the
incidence of LD in children of Ternopil region
in 2017-2021 were used to evaluate retro-
spective results.

This study consists of two parts : the first
part describes the data from the questionnaire
and clinical examination of the patients, epi-
sodes of tick bites, and the second part is
serological examination of the blood by ELISA
and immunoblot.

The study involved 178 children aged 1 to
18 years, who visited to the centre for Study of
Lyme Disease of Ternopil National Medical
University after being bitten by ticks.

The control group consisted of 30 healthy
boys and girls living in Ternopil and Ternopil
region. They were not bitten by ticks and did
not suffer from LD previously. The age and sex
distribution in the control group corresponded
to that in the control group.

Ticks were identified for transmissible in-
fections. DNA of B. burgdorferi sensu lato (sl)
(B. burgdorferi sensu stricto, B. afzelii and B. gari-
nii), B. miyamotoi, A. phagocytophilum were
determined by real-time PCR using Vector-Best
production test system (Germany).

The serological examination of the children
with LD was made by two-stage diagnosis
procedures, primarily using ELISA and immu-
noblot for confirmation of the secondary re-
sults. Antibodies to antigens of the B. burgdorferi
s.l. complex in blood serum were determined
by ELISA using test systems by Euroimmun AG
(Germany): class of IgM-test system Anti-Bor-
relia burgdorferi ELISA (IgM), IgG - Anti-Borrelia
plus VLSE ELISA (IgG).

The results were evaluated quantitatively.
The indicator > 22U/ml was considered positive,
16-22 U/ml - intermediate, < 16 U / ml - nega-
tive. To detect only IgM against Borrelia
antigens, a specific line of the RN-AT system
was used, which contained natural purified
OspC Borrelia antigens of three species (B. af-
zelii, B. burgdorferi ss, B.garinii) and antigens
p 39, p 41 and VISsE.

To diagnose specific IgG a line of the RN-AT
system was used, which contained VLSE anti-
gens of Borrelia of three species (B. afzelii,
B. burgdorferis. s, and B. garinii) and other spe-
cificantigens: p18, 19, p20, p21, p58, OspC (p25),
p39, p83, Lipid Ba, Lipid Bb.

Statistical processing of the results was
performed using the methods of parametric
and nonparametric statistics by computer
programs Microsoft Office Excel and STATISTICA,
estimating the absolute (n) and relative amount
(%) of the indicators.

The analysis of frequency was performed
using Pearson’s test x? and two-sided Fisher’s
exact test, the statistical significance of which
was p<0.05. All the studies were performed
according to the Conclusion of the Commission
on Bioethics of 1. Horbachevsky Ternopil Na-
tional Medical University, dated September 1,
2021 (Minutes No. 65).

Results

Erythema migrans was observed in 113
(63.4%), and arthritis in 15 (8.4%) individuals.
Nervous system disorders were present in 30
(16.8%) children; 18 (9.5%) children had an
erythema-free form of the disease; 2 children
(1.1%) complained about the cardiovascular
disorders.

All children bitten by ticks were divided into
the following age groups (Table 1).

Table 1. The age groups of children affected

by ticks
Age categories of children (years)
Categories 1-3 | 4-7 | 8-12 |13-18

Number of children 18 39 75 46

The largest age group was children of 8-12
years old (42.1% of the surveyed). Among the
surveyed, there were 83 (46.6%) boys and 95
(53.4%) girls.

Only 143 (80.3%) children had a tick bite,
while others did not remember the bite. The
examination of patients with an erythematous
form of LD took into account the presence of a
tick bite in the anamnesis and the accompanying
intoxication-inflammatory syndrome, the pre-
sence of lesions of various organs and systems.

In the clinical diagnosis of an erythematous
form of LD the prevalent symptoms were:
primary skin lesion, which was manifested by
the erythema migrans, and the epidemiological
history. Subsequent examination revealed the
presence of various pathogens in this category
of patients. In children with erythema migrans,
i.e.in 24.7% of 113 people, tick-borne infection
with identified pathogens was confirmed
(Fig. 1), and in children with the disseminated
form of the disease only the effects of the bite
were observed.
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Fig. 1. Frequency of detection of infectious agents in children
with erythema migrans.

Bbs - B. burgdorferi sensu lato; Brm - B. miyamotoi; Aph -
Anaplasma phagocytophilum.

When using the western immunoblot
during the first 4 weeks of the disease (an early
form of LD), both immunoglobulin M (IgM) and
immunoglobulin G (IgG) were determined.
Since the probability of a false-positive test
result for current infection is high, a positive
IgM test result is not recommended when
determining the active phase of the disease in
people who are sick for longer than 1 month.

Verification of the presence of specific IgM
antibodies was performed in the sera of 179
patients, 71 of whom had positive (56 people)
or intermediate (15) results when tested by the
ELISA test. (Table 2). It was found that in 56
patients with positive results, using the method
of immunoblot (EUROLINE Borrelia RN-AT) also
found positive results in 17 (30.4%) persons,
while intermediate was not detected.

In children living in Ternopil region, a po-
sitive ELISA test was confirmed in 56 children
(31.3%), an intermediate test in 15 (8.4%), and
a negative test in 108 (60.3%) individuals. The
results of blood screening for the presence of

IgG in ELISA were positive in 28 subjects
(15.6%), intermediate - in 3 (1.7%), negative - in
148 (82, 7%) (Table 2).

Subsequently, these results were confirmed
by immunoblotting.

Thus, from the examined group of patients
(179 people) the immunoblot confirmed the
total (IgM + IgG) absolute number of positive
blood results in (20 + 26) 46 children (25.7%).

To determine the etiological structure of LD,
the presence of IgM antibodies to the immu-
nogenic external surface protein OspC (a mar-
ker of the early immune response) of three
species was determined: B. garinii, B. burgdorferi,
B. afzelii separately in patients of both groups
(Table 3).

Antibodies of this class to OspC B. afzeliiwere
found in the sera of 11 (55%) of the 20 subjects,
to OspC B. garinii, respectively, in 11 (55%), to
OspC B. burgdorferi s.s. - in 6 (30%) patients.

IgM antibodies to antigens p41, p39, and
VLsE were also determined in the sera of the
examined patients. It was found that antibodies
to antigens p41 were detected in 17 (85%)
patients, to p39 antigen -in 4 (20%), respectively,
to VLSE - not detected in any of the examined
groups of children (Table 3).

Simultaneously, the presence of IgG anti-
bodies (only positive results) to VLsE (recom-
binant highly immunogenic lipoprotein of the
outer membrane, variable like sequence exp-
ressed) of Borrelia of different genes in the sera
of 31 patients with ME LD was determined with
a positive result in all children. To determine
the etiological structure of LD, the presence of
IgG antibodies to the immunogenic external

Table 2. The content of IgM and IgG to B. burgdorfery s.I. determined by different methods
in children living in Ternopil region

IgM IgG
Elisa EUROLINE Borrelia Elisa EUROLINE Borrelia
RN-AT RN-AT
Total (n=179) Total (n=71) Total (n=179) Total (n=31)
Result Abso- Abso- Result Abso- Result Abso-
lute % Result lute % lute % lute | %
value value value value
Positive 56 31.3 |Positive 17 30.4 | Positive 28 15.6 | Positive 25 89.3
Interme- 0 0 Interme- 0 0
diate diate
Negative 39 69.6 Negative 3 10.7
Interme- 15 8.4 |Positive 3 20.0 | Interme- 3 1.7 |Positive 1 333
diate Interme- 0 0 |diate Interme- 0 0
diate diate
Negative 12 80.0 Negative 2 66.7
Negative 108 60.3 Negative | 148 | 82.7
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Table 3. Antigenic load
to anti-B. burgdorferi IgM

Table 4. Antigenic load
to B. Burgdorferi 1gG

Absolute . Absolutely .
Antigens value Relative Antigens value Relative
(Ig M-20) value (%) (1gG-31) value (%)
OspC Bg (B. garinii) 11 55 OspC B. afzelii 0 0
OspC Bb (B. burgdorferi) 6 30 VISE B. burgdorferi ss 16 51,6
OspC Ba (B. afzelii) 11 55 VISE B. afzelii, 13 41,9
P39 4 20 VISE B. garinii 12 38,7
P41 17 85 p39 0 0
VLsE 0 0 P41 21 67,7
Lipid Ba 4 12,9
surface protein VLsE (a marker of the early im- Lipid Bb 2 64
mune response) of three species was determi- P21 4 129
ned: B. garinii, B. burgdorferi, B. afzelii separately P18 3 9,6
in the patients of both groups (Table 4). P58 3 9,6

OsC B. garinii antigens of IgM immuno-
globulin predominated over OspC B. afzelii,
OspC B. burgdorteri in Ternopil region.

Vise B.burgdorteri antigens of immuno-
globulin IgG prevailed over Vise B.afzelii, Vlse
B. garinii in Ternopil region.

Discussion

Lyme disease (LD) is an endemic disease in
many countries. In Europe, North America, and
Asia, it is the most common vector disease [8,9].
It is caused by B. burgdorferi sensu lato and is
transmitted to humans by ticks of the Ixodes
ricinus mite complex; up to 20% of them are
infected with this bacterium. Only 2-4% of bites
are clinically manifested that is one of the
diagnostic challenges [10, 11].

Inthe presence of erythema migrans, there
was a significant difference in the ELISA results
forimmunoglobulin M, in particular a significant
predominance of negative IgM values. At the
same time, the erythematous form of ME was

27,3%

characterized by positive results of IgM. In a
small amount of IgM to flagellin (41 kB) and
membrane protein OspC Borrelia begin to
appear in the first days of the disease. Their
titres increase within 4-6 weeks, and a little
longer in untreated patients. During the gene-
ralization of the infectious process, IgG anti-
bodies appear against several proteins, e.g. P39
and P58 [7]. The frequency of various pathogens
that caused erythema migrans was established:
the leading pathogen was Anaplasma phago-
cytophilym in (12.4%) cases, B. burgdorferi sensu
lato in 9.7% of cases.

Itis proved that if erythema migrans deve-
lops in a patient after a tick bite in an endemic
area [12], treatment tactics should be suggested
immediately. However, if the diagnosis of Lyme
disease is uncertain, itis recommended to first
determine the sensitivity of the ELISA reaction.
Only ELISA-positive cases should be confirmed
with a more specific immunoblot results [7].
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Fig. 2. Average rate of antigenic load to anti-B. burgdorferi IgM antibodies in Ternopil region. a
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Fig. 3. Average rate of antigenic load to anti-B. burgdorferi IgG antibodies in Ternopil.

It is established that the differentiation
between septic arthritis and Lyme arthritis in
endemic areas can be a difficult task, and
therefore it causes serious consequences for
the treatment of the patient [14]. In the acute
and late stages, Lyme disease can be difficult
to distinguish from other painful processes . To
establish a prediction algorithm for the diffe-
rentiation of septic arthritis from Lyme disease
in children with knee pain and exhaustion [13],
a two-stage diagnosis is recommended. The
main surface antigens of OspA, OspB, OspC
proteins, which determine the difference of
individual strains [14], can vary significantly;
thus determining the possibility of long-term
(for many years) persistence of the pathogen
in the human body [14, 15].

Many antigenic determinants of the outer
shell of Borrelia of different species are similar
to each other and even to some bacteria of
other genera, which explains the possibility of
cross-immune reactions [7, 16].

Serum samples from children with disse-
minated or late stage LD almost always have a
strong IgG response to Borrelia burgdorferi
antigens [7, 8, 15].

In the evaluation and interpretation of
serological test results, both the class of anti-
bodies to specific B. burgdorferi antigenic pro-
teins and the type of bacterial antigen, for
which these antibodies are produced, are
important [14]. External surface proteins (Osp)
are important in the immune response to
infection because they are highly immunogenic.
The aantibodies to OspC are characteristic of
recentinfection. According tothe manufacturer’s
recommendations, the presence of specific IgM
antibodies was considered positive, interme-
diate, or negative, depending on the combi-

nations of OspC antigens of three species
of Borrelia (B. afzelii, B. burgdorferi ss, and
B. garinii), p39, and VLsE Bb. At the same time,
the presence of IgG was considered positive or
negative depending on the combinations of
VLsE antigens of three species of Borrelia
(B. afzelii, B. burgdorferi ss, and B. garinii) and
other specificantigens: p18, p19, p20, p21, p58,
OspC (p25), p39, p83, Lipid Ba, Lipid Bb. In our
immunological study, the genotype B. burgdor-
feri sensu stricto was detected in children with
erythema migrans, arthritis, and neurolaim,
which have statistically significant results
(Table 4).

The diagnosis of Lyme disease should be
established by a laboratory (serological tests
(ELISA and Western blot) investigations, indi-
cating the presence of specific anti-B. Burgdorferi
IgM / IgG antibodies), which confirms clinical
manifestations of the disease. This is very im-
portant because physicians often seek serolo-
gical evidence of B. burgdorfery infection in
patients with undefined diffuse complaints
[15,18].

According to thelist of symptoms compatible
with Lyme disease, the most common symptoms
in children of Ternopil region were erythema
migrans (84.9%). This corresponds to the
results of other studies [19, 20].

Conclusions

It was estanlished that B. burgdorferi sensu
lato; B. miyamotoi; and A. Phagocytophilum are
pathogens that cause erythema migrans in
children of Ternopil region. The presence of
specific IgG (only positive results) to B. Burg-
dorferi s.l. was confirmed by immunoblotting
in 83.8% of individuals who had positive and
intermediate results in the ELISA test.
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OLIHKA PE3VJIPTATIB IMYHOBJIOTY /151 BUSHAYEHHA AHTHTLI
A0 IIATOTEHIB XBOPOBH JIAUMA V AITEU TEPHOIIIZIbBCBKOI OBJIACTI

. . *CLO. HuknTiok, C.I. KnumHiok, L. M. Kniw, C.C. /leBeHeuUb
TEPHOIL/IbCbKUN HAUIOHA/IbHUN MEANYHUN YHIBEPCUTET IMEHI 1. A. FTOPBAYEBCHKOIO MO3 YKPAIHY,
TEPHOIML/1b, YKPAIHA

Bctyn. Bcmyn. Jlalim 6openio3 (LD) € MynemucucmeMHUM 30X80PHOBAHHAM, cnpuvyuHeHUM Borrelia
burgdorferi ma iHwumu nodi6HUMU Kniujoeumu Borrelia.

MeTa. BusHayumu i nopigsHimu cepo/102iyHuUX pe3yabmamie Kposi npu pizHUX popmax xeopobu Jlalima y
dimedi.

MeToaw. [1i0 Hawum cnocmepedxceHHAM 3Haxoounace 2pyna dimeli (n=178) y siyi 8id 1 0o 14 pokis, ykyweHux
kniwamu. KoHmpoaeHa 2pyna cmaHosuaa 30 30oposux dimed. Kniwie ideHmugikysanu 3a 0onomoz20t0
cmepeomikpockoniyHoi cucmemu SEO ma eusHa4yHuka. ®pazmeHnmu AHK B. burgdorferi sensu lato (sl)
(B. burgdorferi sensu stricto, B. afzelii ma B. garinii), B. miyamotoi, A. phagocytophilum susHa4anu y kposi
memooom [1/IP e peanvHomMy yaci. Kniwie ideHmugikyeanu 3a 0onomMo20t0 CmepeoMikpoCKoniyHoi cucmemu
SEO. bynu nposedeHi 6a308i 00CNIOHEHHSA, NOB'A3AHI 3 KAIHIYHUMU MQA iMyHO/02[YHUMU OOCAIOHEHHAMU,
eknroyaroyu 0ari Elisa ma Immunoblot.

Pesynbtatn. OnumysaHHa oxonuao 178 6amekie dimell, HO AKUX Hananu Kaiwi. BuseneHo Borrelia
burgdorferisensu lato (B. afzelii, B.burgdorferi sensu stricto ma B. garinii), B. miyamotoi ma A. phagocytophilum.
lposedeHo nopieHAHHS CepoN02iYHUX pe3ybmamie Kposi npu pizHUX popmax xeopobu Jlalima y dimed.

BucHoBKW. BcmaHoeneHo, wo B. burgdorferi sensu lato; B. miyamotoi; ma A. Phagocytophilum €
36yOHUKAMU, AKi BUKAUKAOMb y dimeli mi2pyrody epumenmy.

HassHicme cneyugivHux aHmumin IgG (mineku no3umueHri pesyasmamu) 0o B. Burgdorferi s.1.
iMyHobs10muHz 6ye niomeepoxceHul y 83,8% 0ci6, ki MU NO3UMUBHI MA NPOMIXCHI pe3yasmamu
8 mecmi IPA.

K/THOYOBI C/IOBA: xBopo6a Jlaiima; 6openios ; IPA; iMyHO610T; YKYC KhiLla.
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Background. Recently there has been a lot of discussion about the terminology and classification of
neuroendocrine tumours of the gastrointestinal tract. The WHO has recommended a change of terminology and
classification of these tumours. In 2019 a significant update was done in the WHO classification of neuroendocrine
tumours of GIT in which neuroendocrine carcinomas (NECs) are all considered high-grade tumours. Previously,
grade 1 and 2 tumours were regarded as neuroendocrine tumours (NETs) and grade 3 neoplasms as NECs. The
new classification avoids confusion between these two clinically and molecularly distinct notions.

Objective. The aim of the research was to study GI neuroendocrine neoplasms and classify them as per
location and Histopathological classification of GI neuroendocrine neoplasms according to the recent WHO
classification. To use IHC whenever and wherever required for categorization of GI NET's.

Methods. Over a period of 15 years, a total of 85 cases of neuroendocrine neoplasms of GIT were studied.
The histopathological material of patients was reviewed and histopathological diagnosis confirmed. Paraffin
embedded tissue blocks were used to study and review the material. Sections from tissue blocks were stained.
Five-micron sections were cut and stained. The sections were stained using DAKO LSAB-2® system HRP glass slides
coated with 0.5% poly-lysine.

Results. Out of 85 cases 40 involved male and 45 female patients. The mean age was 46.4 years; age range
9-85 years. In our study, appendix 24 (28.23%) and stomach 11 (12.95%) were the commonest sites of primary
involvement followed by colon (10), ileum (10), duodenum (5), GE junction (5), jejunum (3), oesophagus (2), rectum
(2) and gall bladder (1). Metastasis to the liver were observed in 12 patients with known and unknown primary
diagnosis. Based on the latest WHO classification 5 patients were classified under NECs and the rest under NETS.

Conclusions. Neuroendocrine tumours (NETs) are uncommon malignancies of GIT. Appendix followed by
stomach was the most common anatomical site. NET Grade 1 was the most common histological type. IHC markers

NSE, Synaptophysin and Chromogranin can be used in diagnosis of NETS.
KEYWORDS: carcinoid; neuroendocrine tumours; neuroendocrine carcinoma; IHC; histopathology.

Introduction

Gastrointestinal endocrine tumours cur-
rently referred to as gastrointestinal neuro-
endocrine tumours (GI-NETs), were known as
carcinoids previously [1-4]. Accumulation of
evidence has given way for newer and updated
classification [4-6]. NENs account for about 0.5%
of newly diagnosed neoplasms [7]. An increase
in frequency of carcinoids is being noticed
possibly as a result of increased ascertainment
of cases from the ever-increasing use of diag-
nostic techniques [8]. The majority are well-
differentiated neoplasms that can be diagnosed
easily by traditional light microscopy and
routine immunohistochemistry, but a small

*Corresponding author: Dr. Summyia Farooq, Consultant,
Department of Pathology Government Medical College, Sri-
nagar, 190011, India.

E-mail: summiyafaroog@gmail.com

proportion can cause diagnostic difficulty.
Gastrointestinal neuroendocrine tumours (GI-
NETs) are currently sub-classified on mor-
phologic grounds into Well differentiated NETs
(WD-NETs) that have an indolent clinical course
and the poorly differentiated ones that, on
account of their outspoken malignant charac-
teristics and aggressive clinical behaviour, are
designated as poorly differentiated neuro-
endocrine carcinomas (PD-NECASs). In this
classification, tumours that were referred to as
carcinoids would correspond to the WD-NETSs.
In routinely processed tissue sections, these
neuroendocrine cells can be conveniently iden-
tified histochemically by their argentaffin or
argyrophil properties or immunohistochemi-
cally by staining for such generic neuroendocrine
markers as chromogranins, synaptophysin,
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neuron-specific enolase (NSE) and PGP9.5 etc.
that relate to their neurosecretory granules,
cytosol, or vesicles. Specific cell types such as
serotonin-producing EC cells, histamine-pro-
ducing ECL cells, gastrin-producing G cells, or
Somatostatin producing D cells, etc. are si-
milarly best identified by the immunohisto-
chemical localization of their secretory products
in their cytoplasm. Previously neuroendocrine
tumours were classified on the basis of site
which led to divergence in terminologies and
criteria. So, in 2010 a new WHO classification
was published for neuroendocrine neoplasms.
The main feature of this new classification
system is the distinction between well-diffe-
rentiated NETs and poorly differentiated NECs.
Although NETs and NECs are not closely related
neoplasms, they share the expression of neuro-
endocrine markers [1-3]. In this classification
NETs are graded into G1, G2, and G3 based on
mitotic rate and/or Ki-67 proliferation index.
The mitotic rates used for grading NETs are
expressed as the number of mitoses/mm?,
which is assessed by counting in 50 fields of
0.2 mm?2. Although the mitotic rate yields an
accurate assessment, it may be unreliable for

small samples. To determine the Ki-67 proli-
feration index, at least 500 cells in the regions
of highest labelling, known as “hotspots”, are
counted. These areas are identified via scanning
magnification. When areas with two varying
proliferation indices are present in a particular
sample, the area with higher proliferation index
is selected for grading purposes [3, 9-13]. NECs
are subtyped into small-cell NEC (SCNEC) and
large-cell NEC (LCNEC). By definition, NECs are
always high-grade neoplasms. Hence, as per
the new WHO classification, NECs are not
assigned any grade to avoid any confusion with
neuroendocrine tumours in the G3 category
(Table 1). In this single centre study, our objec-
tive was to study GI neuroendocrine neoplasms
and classify them as per location. The tumours
according to the recent WHO classification were
further classified. We used IHC whenever and
wherever required for categorisation of GI
NET’s.

Methods

The study period was 15 years. The histo-
pathological material of patients was reviewed
and histopathological diagnosis was confirmed.

Table 1. The 2019 World Health Organization (WHO) classification for neuroendocrine
neoplasms (NEN) of the digestive tract

Well-Differentiated NEN Ki-67 Index (%) Mitotic Index (HPF)
NET G-1 (low-grade) <3 <2/10
NET G-2 (intermediate-grade) 3-20 2-20/10
NET G-3 (high-grade) >20 >20/10
Poorly differentiated NEN
NEC G-3 >20 >20/10
Small-cell type, Large-cell type

Mixed Neuroendocrine-nonneuroendocrine neoplasm (MiNEN)

Notes: NEN - neuroendocrine neoplasms, HPF - high-power fields, NET - neuroendocrine tumours, NEC - neuroendocrine

carcinomas.
Table 2. Distribution of cases as per location
Site Number

Appendix 24
Stomach 11
Colon 10
Ileum 10
Duodenum 5
GE Junction 5
Jejunum 3
Oesophagus 2
Rectum 2
Gall bladder 1
Secondaries to liver 12
Total 85
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The medical records of patients were reviewed
and primary site of involvement of GI tract was
confirmed. The specimens preserved in the
Department of Pathology were used to study
the gross appearance of the tumours and
further material obtained from specimens and
processed as and when needed. Paraffin
embedded tissue blocks were used to study
and review the material. Sections from tissue
blocks were stained for immunostains and
hematoxylin and eosin (H&E). The corresponding
slides for the respective cases were used to
study and classify the cases based on morpho-
logy. For the prospective material the specimens
received fresh were fixed in 10% formalin. After
adequate fixation representative bits were
given. The tissue bits were processed and em-
bedded in paraffin for pathological examination.
Five-micron sections were cut and stained.
Immunohistochemical studies were carried out
using 5-micron paraffin sections. The sections
were stained using DAKO LSAB-2® system HRP
glass slides coated with 0.5% poly-lysine.

Results

Atotal of 85 cases were found, out of which
40 were males and 45 were females. Mean age
was 46.4 years with age ranging 9-85 years old.
Table 2 gives the details of tumours origin.

Gastric neuroendocrine tumours were
further classified into type 1, 2 and 3 on the
basis of endoscopic and histology findings.
Among 11 cases, 8 were type 1, 2 were type 2
and 1 case was type 3 (Fig. 1 and 2). Fig. 3-5
show histopathology and immunohistochemical
details using different stains employed in our
study.
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Fig. 1. Distended stomach showing circumferential thickening
and mass within gastric wall with peri-gastric fat infiltration
and lymphadenopathy on CECT.
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Fig. 2. Showing endoscopic picture of gastric neuroendocrine tumours E
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Table 3. Distribution of cases as per grading

Grade | NO. OF CASES
Well-Differentiated NEN
NET G-1 (low-grade) 38
NET G-2 (intermediate-grade) 32
NET G-3 (high-grade) 10
Poorly differentiated NEN
NECG-3 5
Small-cell type, Large-cell type
Mixed Neuroendocrine-nonneuroendocrine neoplasm (MiNEN)

Notes: NEN - neuroendocrine neoplasms, HPF - high-power fields, NET - neuroendocrine tumors, NEC - neuroendocrine car-
cinomas.

Fig. 4. A. Gross photomicrograph of gastrectomy specimen showing a large ulcerated growth infiltrating into serosa.

B. (H&E 400X): Small to medium sized tumour cells with scant to moderate cytoplasm, salt and pepper chromatin with tumour
cells arranged in sheets trabeculae and rosettes (inset).

C. (Chromogranin A; CGA): Tumour cells stained strongly positive for chromogranin A.

D. (neuron specific enolase; NSE): Tumour cells stained strongly positive for NSE.

(=p]
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Fig. 5. A. (H&E): Shows deposits of a tumour in liver with cells arranged in acinar and nesting pattern.
B. (neuron specific enolase NSE): Tumour cells show positivity for synaptophysin.
C. (synaptophysin): Tumour cells show positive staining for synaptophysin.

Discussion

Neuroendocrine tumours of the gut have
been also called as carcinoids ever since
Oberndorfor coined this term to designate
tumours that resembled carcinomas but
behaved as if they were benign. Using ‘carcinoid’
as a collective term has certain limitations that
this term does not differentiate benign from
malignant tumours, morphologically identical
tumours at different sites can show divergent
prognosis and the cell of origin can be different
in all tumours. The tumours arising from these
cells differ in their respective locations, etio-
logical factors, pathogenesis and also prognosis.
The mean age at diagnosis of NET of GIT in the
present study was 46.4 years. Similar results
were observed in studies by Rothenstein ] et al
[14] Bruna Estrozi et al [15] and Amarapurkar
DN et al [16] where the mean age at diagnosis
was 56, 52.8 and 53 respectively. The studies by

Rothenstein | et al and Amarapurkar DN et al
showed that males were more commonly
involved with neuroendocrine tumours of GIT
as in our study [14,16]. Most of the patients
presented with nonspecific symptoms of ab-
dominal pain and vomiting. Similar findings
have been noted by Amarapurkar et al, who
reported 74 cases of NETs of GIT-pancreas [16].
It was found out that the appendix was the
most common site of primary NENs followed
by the stomach, however in the study by
Klimstra et al the ileum and appendix have been
reported as the most common sites for NET
[17]. Maggard et al found the small intestine to
be the most common site accounting for 44.7%
[18]. Amarapurkar et al found that the stomach
(30.2%) was the most common site followed by
the pancreas (23.3%) [16]. In our study NET G1
was the most common histologic type followed
by NET G2 and neuroendocrine carcinomas
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respectively that correlated with the literature
where Rothenstein J et al and Amarapurkar et
al also found NET G1 as the most common
tumour [14,16]. Similarly, according to Matsui
Ketal[19] and Okita NT etal [20], neuroendocrine
carcinoma is a rare tumour with highly ma-
lignant biological behaviour exhibiting aggres-
sive growth that leads to vascular invasion,
distant metastasis and poor prognosis [19,20].
Our results were similar to the study by Ama-
rapurkar et al in which Metastasis was seen in
18.9% of cases and Yamaguchi et al. who
reported metastatic deposits in 7 out of the 45
cases (15.5%) [16,21]. Immunohistochemical
studies were used to confirm the diagnosis of
neuroendocrine tumours. Our study also
showed that NSE and synaptophysin were
expressed by most of the tumours compare to
chromogranin. Anna Fen-Yau Li et al also found
that NSE and synaptophysin were useful mar-
kers in confirming Neuroendocrine tumours.
[22].

Conclusions

Neuroendocrine tumours (NETs) are un-
common malignancies of GIT. The appendix
followed by the stomach was the most common
anatomical site. NET Grade 1 was the most
common histological type. IHC markers NSE,
synaptophysin and chromogranin can be used
in diagnosis of NETSs.
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Bctyn. OcmaHHIiM yacom eedemeca 6a2amo OucKycili ujo0o mepmiHonoz2ii ma kaacugikayii Helipo-

BIOMEDICAL SCIENCES

€HOOKPUHHUX NYXAUH W/AYHKOBO-KUWK08020 mpakmy. BOO3 pekomeHdysana 3MiHUMU mepmiHOA02it0 ma
Kkaacugikayiro yux nyxauH. Y 2019 poyi 6yn0 8HeceHo 3Ha4He 0Ho8/MeHHs 8 knacugikayiro BOO3 HelipoeHOOKpUHHUX
nyxAuH WAyYHKOBO-KUWKOB020 Mpakmy, 8 AKil yci HelipoeHOOKpUHHI kapyuHomu (NEC) esaxcaromeca
HOB0YMBOPEHHAMU 8UCOKO20 CMyneHs maxckocmi. PaHiwe nyxauHu 1 i 2 cmyneHsa esaxcanuca Helipo-
eHOOKpUHHUMU nyxauHamu (NET), a HoeoymeopeHHa 3 cmyneHs - NEC. Hosa knacugikayis 0038045€ yHUKHYmMuU
NAyYMaHUHU M Yumu 080Ma NAMO02IAMU Pi3HUMU HA KAIHIYHOMY Ma MO/eKyASpHOMY PiBHSAX.

MeTa. Bug4umu Helip0eHOOKPUHHI HOBOYMBOPEHHS W/YHKOBO-KUWKO8020 MPakmy ma Kaacugikyeamu
ix 30 nokanizayiero ma 2icmonamono2idyHor Kaacuikayieto HelipoeHOOKPUHHUX HOBOYMBOPEHb W/YHKOBO-
KUWKOB020 Mpakmy 3a oCMaHHbo0 Kaacupikayiero BOO3. [na kamezopu3sayii HelipoeHOOKpUHHUX
HOB0YMBOPEHbL W/IYHKOBO-KUWKOBO20 MPAKMY 8UKOPUCMO8Y8aAU IMyHO2ICMOXiMiYHUT MemoO.

MeTtopgwu. [ipomszom 15 pokie docnidxiceHo 85 sunadkie HelipoeHOOKpUHHUX HosoymeopeHs LLIKT. Busyascs
2icmonamosioziyHuli Mamepian nayieHmie ma niomeepoxcysascs 2icmonamosnoziyHuli 0iazHo3. 15 eue4yeHHs
ma nepeznAdy Mamepiany 8UKOPUCMO8Y8AAUCS MKAHUHHI 6/10KU npocoYeHi hapadiHoM. 3pi3u mosuwjuHor 5
MiKpoHig papbysanu Ha npedmemHomy ckai nokpumomy 0,5% nosinizuHom 3a donomozotro cucmemu HRP DAKO
LSAB-2®.

PesynbTtaTu. 3 85 sunadkie 40 6ynu yonosikamu ma 45 xiHkamu. CepedHili 8ik cmaHosue 46,4 poky;
gikosull diana3oH 9-85 pokis. ¥ HawoMy docnioxeHHi aneHOukc 24 (28,23%) i wiayHok 11 (12,95%) 6yau
Had4yacmiwumu MicyssMu nep8uHHO20 ypaxceHHs, 30 HUMU c1idysanu mosecma kuwka (10), kaybosa kuwka (10),
deaHadysMuNaaa KUWka (5), cacmpoezopazaneHe 3'€0HAHHS (5), MOHKA KUWKA (3), cmpagoxio (2), npsamy KUWKY
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(2) i #os4Hul mixyp (1). ¥ 12 nayieHmie 3 gidoMuM i He8i0OMUM nepe8UHHUM 0ia2HO30M Cnocmepi2anucs
Memacmasu 8 neyiHky. Ha ocHogi ocmaHHboiI knacugikayii BOO3 5 nayieHmie 6ynu sidHeceHi do NEC, a pewma -

do NET.

BUCHOBKW. HelipoeHOOKpUHHI nyxauHu (NET) € piOKiCHUMU 3/108KiCHUMU HOB0YMBOPEHHAMU W/1YHKO8O-
KUWK08020 MpPakmy. AneHOUKC i WAyHOK ypaxcanucs Halivacmiwe. NET 1 cmyneHs 6yau HalnowupeHiuum
2icmonoziyHuM munom. IMyHozicmoximiyHi mapkepu NSE, Synaptophysin i Chromogranin moxyme 6ymu

gukopucmaHi e diaeHocmuyi NET.

KJ/TOYOBI C/IOBA: KapuUuHOif; HEPOEHAOKPUHHI NYX/IUHN; HEVPOEHAOKPUHHA KapLMHOMaA;

imyHoricToximiuHniA meTopa,; rictonaTosoris.
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THE EFFECT OF MICROCRYSTALLINE CELLULOSE
ON THE MICROFLORA OF THE COLON

D.B. Koval, *H.R. Malyarchuk, 0.0. Levenets
I. HORBACHEVSKY TERNOPIL NATIONAL MEDICAL UNIVERSITY, TERNOPIL, UKRAINE

Background. Nowadays, much attention is paid to enterosorption methods that allow cleansing the internal
organs and removing extraneous substances out of the body of a sick person.

Objective. The aim of the research was to study the effect of microcrystalline cellulose on the microflora of
the large intestine.

Methods. The study was performed on 50 white laboratory Wistar rats weighing 180-270 g, which were
divided into control and experimental groups. The experimental group was daily administered with microcrystalline
cellulose at a dose of 500 mg/kg. The study followed ethical standards and recommendations for the humanization
of work with laboratory animals according to the “European Convention for the protection of vertebrate animals
used for experimental and other purposes” (Strasbourg, 1986, 2010), as well as the requirements of the Commission
on Bioethics of I. Horbachevsky Ternopil National Medical University (Minutes No. 66, dated November 01, 2021).
The first group involved the intact rats on standard diet, the second - the rats, which received normal feeding of
microcrystalline cellulose.

Results. In the feces of the experimental white rats treated with microcrystalline cellulose, the level of
Escherichia coli in the large intestine decreased by 22 and 25%. The number of these microorganisms increased
by 20% in 7 days and by 14% in 14 days. The content of epidermal staphylococci in the stool decreased by 10%
on the 7" day of administration. Microcrystalline cellulose increased the number of Staphylococcus aureus by
12%, but decreased the number of enterococci in the feces by 28%. In 7-14 days of the experiment, the content
of these bacteria did not change significantly in the colon. In relation to anaerobic microorganisms - bacteroides
and clostridia, this supplement caused a slight increase in the number of bacteroides - by 8.64% and the number
of clostridia - by 11.54% on the 14" day. The content of fungi of the Candida genus on the 7" and 14 day
increased by 8.3%.

Conclusions. In the 2™ period of the study, the microbiome of intestinal contents worsened: the process of
dysbacteriosis increased, which was manifested by a significant increase in the number of Proteus spp.,
Staphylococcus aureus, anaerobes (bacteroides, clostridia) and Candida spp., as well as decreased Escherichia
coli and Enterococci.

KEYWORDS: enterosorption; microcrystalline cellulose; colon microflora; enterosorbents.

Introduction

These days the incidence of the large in-
testine disorders due to various microorganisms
isincreasing. Therefore, itis important to study
the mechanisms of its development, features
of early diagnosis, prevention and treatment.
The large intestine is the main reservoir of the
human microbiota in general and the digestive
tract in particular; it is always dominated by
characteristic groups of microorganisms, the
number of species of which is small, but in
quantitative terms they form the basis of the
biocenosis [1,4]. The main microflora of the
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colon contains obligate anaerobic bacteria of
the Bifidobacterium, Bacteroides, Lactobacillus,
Propionibacterium, Peptostreptococcus genera,
as well as additional anaerobic and aerobic
bacteria of the Escherichia, Enterococcus genera.
Additional colon microfloraincludes anaerobic
bacteria of the Peptococcus, Clostridium, Eubac-
terium, Fusobacterium genera and additional
anaerobic and aerobic bacteria of the Staphy-
lococcus, Citrobacter, Proteus, Enterobacter,
Edwardsiella, Klebsiella and other genera [1,5].
Enterosorption is an important method based
on the binding and excretion of toxic substances
from the gastrointestinal tract for therapeutic
and prophylactic purposes. Microcrystalline
celluloseis of particularinterest. The supplement
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gently cleanses the intestinal wall, absorbs
toxins, poisons and other dangerous accumu-
lations. For active sorption of toxins, re-admi-
nistration of enterosorbents should last at least
two weeks, so an important factor for their
effective and safe use is the preservation or
restoration of physiological parameters of
gastrointestinal function, in particular normal
intestinal microbiocenosis [6,9].

The aim of the research was to study the
effect of microcrystalline cellulose on the mic-
roflora of the large intestine.

Methods

The study was performed on 50 white la-
boratory Wistar rats weighing 180-270 g, which
were divided into control (20 rats) and expe-
rimental (30 rats) groups. The experimental
group was daily administrated with micro-
crystalline cellulose at a dose of 500 mg/kg.

The study was carried out following ethical
standards and recommendations for the hu-
manization of work with laboratory animals
according to the “European Convention for the
protection of vertebrate animals used for
experimental and other purposes” (Strasbourg,
1986, 2010), as well as requirements of the
Committee on Bioethics of I. Horbachevsky
Ternopil National Medical University (Minutes
No. 66, dated November 1, 2021). The study
protocol was approved by the university review
boards and ethics committees of the parti-
cipating centers.

Sampling was performed from the rectum
with a disposable sterile cotton swab to remove
feces. Disposable cotton swabs by Copan (Italy)
were used. Before and after material collection,
the tampon was weighed on torsion scales. The
difference in weight was taken as the mass of
stool. Then the swab was placed in 1 ml of 0.1%
solution of Triton X-100 in 0.075 M phosphate
buffer pH 7.9, and shaken thoroughly for 10-15
minutes. The prepared ten-fold dilutions of the
material, inoculated on nutrient media of MPA,
YSA, Endo, Sabouraud, Blaurock, MRS, agar-
EDDS, was incubated at the optimum tempe-
rature of 37 °C.

In 24-96 hours of incubation the number of
colonies was counted and the result was
expressed by the number of colony-forming
units per 1 gram of feces according to the
formula: X1 =20 - M - N / t, where X1 is the
number of CFU/ml; 20 is the constant coefficient,
when 0.1 ml of the sample is inoculated; M is
the number of colonies that grew; N is the
dilution (in 10, 100, 1000 times etc.); t is the

mass of feces. Since the number of microbes
per unit can reach tens of thousands, we used
the decimal logarithm of this indicator -
log CFU/m.

The arithmetic mean and standard error
(M+m) were used to describe the data in the
normal distribution. Since the data obtained as
aresult of the clinical study had deviations from
the normal distribution of the variation series,
nonparametric statistical methods to compare
groups - the Mann - Whitney U-test (for inde-
pendent groups) was used. The software and
mathematical complex for the personal com-
puter Microsoft Excel 2016 was used for proces-
sing of the results of the study.

Results

The groups were statistically comparable at
the beginning of the study. During the expe-
riment, no significantchanges of the microbiome
of feces of the control rats on a fiber-free diet
were evidenced, when comparing the two
terms of the study (Tables 1 and 2). However,
in the control group of animals, the composition
of feces showed degree 1 dysbacteriosis (the
concentration of normal microflora was below
standard levels).

Microcrystalline cellulose reduced the level
of Escherichia coli in the large intestine of the
experimental rats up to 5.3+0.2 and 5.2+0.2 log
CFU/g (by 22 and 25%, respectively), by 20% in
7 days, and by 14% in 14 days. On the 7" day of
microcrystalline cellulose administration, the
content of epidermal staphylococci in feces
decreased by 10%. However, the microcrystalline
celluloseincreased the number of Staphylococcus
aureus by 12%.

Microcrystalline cellulose reduced the
number of enterococci in the feces by 28%. In
contrast, after taking microcrystalline cellulose
in 7-14 days of the experiment the content of
these bacteria did not change significantly in
the colon. In relation to anaerobic microorga-
nisms: bacteroides and clostridia, this supple-
ment caused a slightincrease in the number of
bacteroides - up to 8.8+0.3 log CFU/g (8,64%)
and a more significant increase in the number
of clostridia - 8.7+0.2 log CFU/g (11.54%) on the
14t day. After taking microcrystalline cellulose,
the content of fungi of the Candida genus on
the 7t and 14t day slightly increased by 8,3%.

Discussion

The effect of crystalline microcellulose on
the intestinal microbiota has not been studied
comprehensively. According to the literature,

N
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Table 1. Effect of microcrystalline cellulose on the microflora of the large intestine
of white rats, log CFU/g (on the 7t" day of the study)

Types of microorganisms Control Microcrystalline cellulose

(n=20) (n=30)

Escherichia coli 6.79+0.2 5.3+0.2
p<0.01

Enterobacteriaceae spp. 5.34+0.49 6.410.2
p<0.01

Staphylococcus epidermidis 5.44+0.2 4.910.3
p<0.05

Staphylococcus aureus 5.0+0.0 5.5+0.34
p<0.05

Streptococcus faecalis 5.53+0.2 4.0£0.2

p<0.002

Lactobacillus spp. 6.10+0.4 6.2+0.3
p<0.1

Bifidobacterium spp. 6.3+0.23 6.4+0.3
p<0.1

Bacteroides spp. 7.3+0.22 8.4+0.3
p<0.02

Clostridium spp. 7.3+£0.12 7.4+0.3
p<0.1

Candida spp. 3.61+0.2 3.91+0.26

p<0.05

Proteus vulgaris 2.5+0.1 3.0+0.1
p<0.01

Table 2. Effect of microcrystalline cellulose on the microflora of the large intestine
of white rats, log CFU/g (on the 14t day of the study)

Types of microorganisms Control Microcrystalline
(n=20) cellulose (n=30)
Escherichia coli 6.9+0.2 5.2+0.2
p<0.01
Enterobacteriaceae spp. 5.6+0.3 6.4+0.2
p<0.02
Staphylococcus epidermidis 5.4+0.2 4.9+0.3
p<0.05
Staphylococcus aureus 5.0+0.2 5.610.34
p<0.05
Streptococcus faecalis 5.5+0.2 4.2+0.2
p<0.01
Lactobacillus spp. 6.1£0.4 6.2+0.3
p<0.1 N
Bifidobacterium spp. 6.3+0.2 6.4+0.3 A
p<0.1 S
Bacteroides spp. 8.1+0.2 8.81£0.3 A~
p<0.05 3
Clostridium spp. 7.8+0.2 8.7+0.2 =
p<0.05 5
Candida spp. 3.610.2 3.9+0.26 E
p<0.05 T8
Proteus vulgaris 2.5£0.1 3.5+0.1 =
p<0.001 S
[aa}
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concomitant therapy in patients with various
pathologies shows significant effectiveness [10,
11]. The results of various studies prove a po-
sitive effect of enterosorbents on the mani-
festations of oxidative stress; it normalizes
prooxidant-antioxidant balance [12,13]. Howe-
ver, no studies have been presented on the
effects of enterosorbents on the microflora of
the colon, especially in its prolonged admi-
nistration.

Enterosorbents are biomaterials that
“work” in the lumen of the gastrointestinal tract
and have only local pharmacokinetics. However,
in cases of sorption detoxification of the body,
they act not only locally, but also have remote
long-term effects [14]. The sorption of toxic
metabolites and compounds relieves the main
organs of metabolism and excretion. This
explains the positive effect of enterosorbentin
many comorbid pathologies. The effect of
enterosorption on the intestinal microflora is
also positive [15].

Conclusions

Microcrystalline cellulose entering the
stomach has the ability to swell when absorbing
fluid and is used to mechanically achieve a
feeling of satiety and suppress appetite.

Mechanical cleaning of the intestinal mucosa
and effective absorption of harmful substances
when passing through the gastrointestinal tract
allows using itin poisoning by chemicals, toxins
and salts of heavy metals. However, in the 2"
period of the study, the microbiome of intestinal
contents worsened: dysbacteriosis developed,
which was manifested by a significantincrease
in the number of Proteus vulgaris, Staphylococcus
aureus, anaerobes (Bacteroides spp., Clostri-
dia spp.) and Candida spp., as well as decreased
intestinal and intestinal bacteria.

Limitations of the study are the restricted
number of laboratory animals and the limited
range of methods for studying the large in-
testine microflora.
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BILIUB MIKPOKPHUCTAJITYHOI ITEJIF0JI03H HA MIKPO®JIOPY TOBCTOI

KHIITKA

A.B. KoBanb, *I.P. Mansapuyk, 0.0. JleBeHeLb

TEPHOIML/IbCbKMI HAUIOHAJIbHN MEANYHUI YHIBEPCUTET IMEHI I. 8. TOPEAYEBCHKOIO MO3 YKPAIHY,

TEPHOIL/Ib, YKPAIHA

BcTyn. Y Haw 4yac eenuka yeaza HA0AEMbCs MemooaM eHmepocopbyii, ki 00380asOMb oyuWamu
8HYyMPpIWHE cepedosuuje ma eugooUMU 3 0p2aHI3My X80POI HOOUHU HYyHOPIOHI pedoBUHU.
MeToto 00CniOxeHHs 6yn10 sUBYEeHHS 8NAUBY MIKPOKPUCMANIYHOI Yearon03u Ha Mikpopaopy moecmozo

Kuwe4HukKa.

MeToaw. JocnidxiceHHs npogedeHo Ha 50 6inux 1a60pamopHuUX wypax AiHii Bicmap macoro 180-270 2, ski

BIOMEDICAL SCIENCES

6yn1u po30dineHi HaO KOHMPOALHY | eKCnepuMeHManbHy 2pynu. B ekcnepumeHmansHili 2pyni wiasxom ujo0eHHO20
88e0eHHs MIKpOKpUCMANiYHOI Yyentoa03u 3 po3paxyHKy 500 me/ke. Po6omy i3 nid0ocnioHUMU meapuHamu
BUKOHY8a/U 32i0HO 3 npasunamu €8ponelicbkoi KOHBEHYiT NPo 2yMaHHe cmasseHHs 00 1a60pamopHUX MeApPUH
(Cmpac6ype, 1985). Mepuwiy 2pyny ckaaau iHMAKMHI wypu, 200y8aHHS AKUX 6Y10 CMAHOAPMHUM, Opyay - Wypu,
AKI npu 38U4ATHOMY 200y8AHHI OMPUMY8AAU MIKPOKPUCMANIYHY YetoN03y.

Pe3ynbTaTU. Y 8UNOPOMCHEHHSIX OCNIOHUX Binux wypie, SKi ompuMyeanu MikpokpucmaniyHy yenton03y
3HUMCY8ABCS pigeHb KUWKOBOI NAAUYKU 8 MO8CMOMY 8i00ini KuweyHUKy Ha 22 i Ha 25%. 36inewunacs Kinekicme
yux mikpoopaaHiamie Ha 20% yepe3 7 OHig | Ha 14% - yepe3 14 OHis. 3MeHWYy8a8CA 8Micm enidepManbHUX
cmaginokokie y eunopoxcHeHHsIX Ha 10% nicas 7-20 OHA npuliomy. [MpulioM MiKpOKpUCMANiYHOI Yenrno3u

~
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36inbWYBA8 KiNbKICMb 3010MUCMuUX cmaginokokie Ha 12%, npome 3MeHWY8A8 KifbKicmb eHmepoKokie y
oekanisx Ha 28%. B moecmili kuwyi yepe3s 7-14 OHig ekcnepumeHmy 3micm yux 6akmepii He 3a3Ha8 NOMIMHUX
3MiH. 1o gidHoweHHH 00 aHaepPOobHUX MiKpoopaaHi3mie - bakmepoidis i knocmpudili yeli npenapam 8UKAUKAS
He3Ha4YHe 36in1bWeHHS Kinbkocmi 6akmepoioie - Ha 8,64% i kinbkocmi knocmpudili - Ha 11,54% nicas 14-20 OHA.
Bwmicm 2pubis pody Candida nicasa 7-20 ma 14-20 0HA 36inbwlysanacs Ha 8,3%.

BUCHOBKW. B 2-(i mepMiH A0cnidxeHHsA Mikpob6ionoziyHUl Kpaesuo KUWKOB020 8MiCMy Noz2ipwyeascs:
36inbwysascs npoyec ducbakmepiosy, W0 BUPAHANOCA 8 iICMOMHOMY 36inbWeHHI KinbKocmi npomes,
30/10mucmux cmaginokokis, aHaepobie (6akmepoidis, knocmpuditi) i 2pubie pody Candida, a MAKOH 3HUHEHHAM

3Micmy KUWKO80I NaAUYKU Ma eHmepoKOKis.

K/THOYOBI C/IOBA: eHTepocop6Lis; MmikpokpucTaniyHa uentsosa; Mikpodsopa

TOBCTOro KmwieyHuka,; EHTepOCOPGEHTI/I.
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