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Qabul qilindi: 25- Oktyabr 2024 yil Chronic purulent rhinosinusitis (CPRS) is one of the most
Ma’qullandi: 28- Oktyabr 2024 yil , . ,
Nashr qilindi: 31- Oktyabr 2024 yil prevalent upper respiratory tract diseases, with a
significant impact on patients, particularly when
combined with metabolic disorders such as obesity.
Obesity, as part of metabolic syndrome (MS), exacerbates
the clinical course of CPRS by promoting systemic
inflammation and immune dysfunction. This study aims to
analyze the clinical, immunological, and biochemical
features of CPRS in patients with and without metabolic
syndrome.
A total of 127 patients with CPRS were examined between
2021 and 2023, divided into two groups: patients with
CPRS alone (66 patients) and those with CPRS in
combination with metabolic syndrome (61 patients).
Clinical laboratory, radiological, and functional tests were
conducted, with special attention to the duration of the
disease, =~ symptom  presentation, and associated
comorbidities.
The results demonstrated a significantly higher frequency
of exacerbations in patients with CPRS and MS, with an
average of 8.5 cases per year, compared to 4.63 in patients
without MS. Metabolic syndrome was associated with
increased systemic inflammation, as reflected by elevated
glucose, ALT, and leukocyte levels, as well as the frequency
of  comorbidities, including bronchopulmonary,
gastrointestinal, and endocrine diseases. These findings
suggest that MS worsens the progression of CPRS, leading
to more frequent relapses, higher rates of inflammation,

Chronic purulent rhinosinusitis,
obesity, metabolic syndrome,
inflammation, = comorbidities,
exacerbations, immune
dysfunction, biochemical
markers, upper respiratory

tract, treatment outcomes.

and a more severe clinical course.

This study underscores the importance of a comprehensive
therapeutic approach for patients with CPRS and
metabolic syndrome, addressing both inflammation and
metabolic dysfunction to improve treatment outcomes
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Relevance: Chronic purulent rhinosinusitis (CPRS) is one of the most common
diseases of the upper respiratory tract, affecting every eighth patient per year among the
adult population. The development of inflammatory diseases of the nose and paranasal
sinuses occurs against the background of weakened immune defenses and metabolic
disorders [1,5,8,16]. In recent years, special attention has been paid to the study of
immunological features in patients with CPRS suffering from metabolic syndrome, which

includes such components as obesity, insulin resistance, arterial hypertension and
dyslipidemia. These factors have a significant impact on the immune status, potentiating
chronic inflammation and changing the immune response [2,7,9,13, 17].

It is necessary to develop new objective methods for diagnosing chronic hepatitis C and
determining the severity of the disease. Predicting the severity of the disease is important for
determining the volume of personalized medical care [3,6,11,14,18]. In this regard, it seems
promising to study the clinical, immunological and biochemical features of this pathology.

Materials and methods of research:To carry out this research work, 127 patients
with chronic purulent rhinosinusitis were examined in the period from 2021 to 2023. The
following groups were formed to conduct clinical, laboratory and instrumental studies: Group
1 - 66 patients diagnosed with chronic purulent rhinosinusitis; 2nd group - 61
patientsient, with an established diagnosis of chronic purulent rhinosinusitis with metabolic
syndrome; 3rd comparison group - 35 patients, conditionally healthy people.

The diagnosis was determined based on clinical and functional data in accordance with
the international consensus on the diagnosis and treatment of ENT diseases. (ICD-10). The
diagnoses were verified based on a thorough collection of anamnesis, clinical, laboratory
(general blood test, urine test) biochemical blood tests, instrumental (X-ray, MSCT,
ultrasound). Particular attention was paid to the duration of the pathological process, past
and concomitant diseases.

During clinical and radiological examination of patients the following parameters were
determined: volume and localization of purulent process; characteristics of the lesion; period
of the disease (exacerbation; remission)

Observation of patients was carried out in hospital and consultative dispensary
settings.

Statistical processing of the factual material and graphic images were carried out using
MS Excel 4.0 software. The reliability of the data was assessed using the reliability criterion
().

Research results and their discussion:The average age of patients with chronic
gastrointestinal reflux without metabolic syndrome was 44.9 + 2.14 years, patients with
chronic gastrointestinal reflux with metabolic syndrome - 51 * 1.71 years. Age at the time of
examination in patients from the studied groups did not reveal reliable differences. When
analyzing gender, a reliable prevalence of females in the group of chronic gastrointestinal
reflux with metabolic syndrome (62.3%) was revealed by 1.73 times compared to males
(36.1%) (P < 0.05). In the group of chronic gastrointestinal reflux without metabolic
syndrome, a frequent occurrence of females is also observed.

Data analysis showed differences in the frequency of exacerbations of chronic purulent
rhinosinusitis (CPRS) between patients with metabolic syndrome (MS) and without it. The
results showed that the average relapse rate in patients of the first group was 4.63+0.18 cases
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per year. At the same time, in patients with CPRS and concomitant metabolic syndrome, the
relapse rate was significantly higher, amounting to 8.5£0.18 cases per year.

These data suggest that the presence of metabolic syndrome is associated with an
increased frequency of relapses of chronic sinusitis. This may be due to the fact that metabolic
syndrome, characterized by systemic inflammation and immune dysfunction, worsens the
course of rhinosinusitis and increases the risk of recurrent episodes of the disease.

Analysis of complaints of patients with chronic purulent rhinosinusitis (CPRS)

depending on the presence of metabolic syndrome (MS) shows differences in the frequency of
symptoms. In the group without MS, decreased appetite was noted in 30.1% of patients, while
in the group with MS - in 28.3%, which is 1.25 times less often. Sweating, on the contrary, was
more common in patients with MS - in 32.3% against 28.5% in the group without MS, which is
1.13 times more. Lethargy was more common in the group without MS (38.2%) compared to
the group with MS (43.1%), which is 1.13 times more often. Weakness was observed with
almost the same frequency in both groups: 78.8% without MS. and 80.3% with MS, which is
only 1.02 times more often in the group with MS. Headaches were more common in the group
without MS (90.9%) compared to the group with MS (85.2%), which is 1.07 times more often.
Sinus pain was also more common in the group without MS (25.8% versus 19.7%), which is
1.31 times more. Pale skin and fever, on the contrary, were more common in patients with MS.
Pale skin was observed in 14.3% of patients with MS and in 15.5% without MS, which is 1.08
times more, and fever was observed in 70.5% of patients with MS and in 77.2% without MS,
which is 1.09 times more often. Nasal discharge was observed more often in the group
without MS (90.9% versus 85.2%), which is 1.07 times more. Difficulty breathing was noted in
100% of patients in both groups, indicating no differences in this symptom. Summarizing the
obtained data on patient complaints in the two groups, it can be said that the presence of
metabolic syndrome affects the frequency of some symptoms in patients with CHRS. Some
symptoms, such as sweating, pale skin, and fever, are more common in patients with MS,
while others, such as decreased appetite, lethargy, and sinus pain, are less common. However,
some symptoms, such as weakness and difficulty breathing, remain virtually unchanged in
both groups.
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Fig. 1. Associated pathology inexamined groups (%), (P<0.05)

The study revealed differences in the frequency of comorbidities in patients with
chronic rhinosinusitis (CRS) depending on the presence of metabolic syndrome (MS). The
analysis showed that cardiovascular diseases (CVD) were almost equally common in patients
with CRS both without MS (66.7%) and with MS (65.6%), without significant differences
between the groups (p> 0.05). Bronchopulmonary diseases were 1.73 times more common in
patients with MS (13.1%) compared to patients without MS (7.58%), which turned out to be
statistically significant (p < 0.05). Gastrointestinal tract (GIT) diseases were significantly more
common in patients with MS (59.6%) compared to patients without MS. (33.1%), with a
difference of 1.80 times (p < 0.01). Anemia was slightly more common in patients without MS
(22.1%) compared to patients with MS (19.8%), but this difference was not significant (p >
0.05). The frequency of allergic reactions was similar in both groups (27.5% in patients
without MS and 26.6% in patients with MS), and the difference of 1.03 times was also not
significant (p > 0.05). Endocrine diseases were 1.55 times more common in patients with MS
(32.8%) compared to patients without MS (21.2%), which is a statistically significant
difference (p < 0.05). Neurological diseases were slightly more common in patients without
MS (16.7%) compared to patients with MS. (14.8%), but this difference of 1.13 times was not
significant (p> 0.05). Diseases of the musculoskeletal system were more common in patients
with MS (40.9%) compared to patients without MS (30.3%), with a difference of 1.35 times,
which is significant (p< 0.05). Diseases of the urinary system were somewhat more common
in patients without MS (19.5%) compared to patients with MS (16.6%), but this difference of
1.17 times was also not significant (p> 0.05). (Fig. 1)

Thus, the results show that the presence of metabolic syndrome has a significant
impact on the incidence of a number of concomitant pathologies, especially those associated

with the bronchopulmonary system, gastrointestinal tract, endocrine system and
musculoskeletal system.
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Among the complications in both groups of those examined with CGRS, orbital
processes such as reactive edemas were more common (unilateral sides - 23.9%, and bilateral
- 479% on average). Nosebleeds were mainly found in the CGRS group with MS. The
incidence of auditory complications was almost the same in the CGRS group with MS and
without it.

The accumulation of adipose tissue in the body is the main sign of obesity and is
determined by the body mass index (BMI). BM], in addition to being a diagnostic criterion for
obesity, is also an indicator of the relative risk of developing obesity-related diseases, in
particular metabolic syndrome. In this regard, we studied anthropometric parameters, which
served as one of the criteria for dividing the groups examined.

When studying the BMI in the group of chronic obesity with m.s., a predominance of
patients with excess body weight was revealed - 57.4% (n=35), patients with stage [ obesity
accounted for 32.8% (n=20), with stage II and IIl obesity accounted for 4.92% (n=3),
respectively.

Anterior rhinoscopy revealed: In the CGRS group without MS, pale pink nasal mucosa
was found in 32 patients (48.5%), cyanotic nasal mucosa in 9 patients (13.6%), hyperemia
and swelling in 15 patients (22.7%), and dryness and atrophy of the nasal mucosa were
observed in 9 patients (13.6%). In the CGRS group with MS, pale pink nasal mucosa was found
in 29 patients (47.5%), cyanotic nasal mucosa in 16 patients (26.2%), hyperemia and swelling
in 11 patients (18.0%), and dryness and atrophy of the nasal mucosa were observed in 5
patients (8.19%).

In the group with chronic respiratory distress syndrome without m.s., difficulty
breathing due to nasal septum deviation was observed in 7 patients (10.6%), without
respiratory distress - in 6 patients (9.1%), hypertrophy of the inferior turbinates - in 10
patients (15.1%), hypertrophy of the middle turbinates was detected in 4 patients (6.06%),
and polyposis of the nasal passages - in 13 patients (19.7%). And in the group with chronic
respiratory distress syndrome with m.s., nasal septum deviation was observed in 9 patients
(14.7%), without respiratory distress - in 4 patients (6.55%), and hypertrophy of the inferior
turbinates - in 15 patients (24.5%). hypertrophy of the middle turbinates was detected in 2
patients (3.27%), and polyposis of the nasal passages - in 9 patients (14.7%).

The presence of purulent discharge in the middle nasal passage in the group of chronic
respiratory syndrome without m.s. was observed in 28 patients (42.4%), in the upper nasal
passages - in 17 patients (25.7%). Purulent discharge from the lower nasal passages was
observed in 13 patients (19.7%). Purulent discharge from the posterior wall of the larynx was
observed in 8 patients (12.1%).

In the group of chronic respiratory distress syndrome with MS, purulent discharge in
the middle nasal passage was observed in 25 patients (40.9%), in the upper nasal passages -
in 15 patients (24.5%). Purulent discharge from the lower nasal passages was observed in 16
patients (26.2%). Purulent discharge from the posterior wall of the larynx was observed in 5
patients (8.19%).

When analyzing the functional methods of research, no reliable difference was found
between the studied parameters, the data obtained indicate the presence of minor but
potentially significant changes in blood pressure in patients with chronic heart failure and
metabolic syndrome, which may reflect the negative impact of metabolic syndrome on the
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cardiovascular system. At the same time, differences in respiratory rate and pulse between
the groups were minimal.

In patients with chronic purulent rhinosinusitis (CPRS) and metabolic syndrome (MS),
specific changes in the general blood test are observed, reflecting a combination of the
inflammatory process and metabolic disorders.

In the group of patients with chronic hepatitis C without MS, grade I anemia was more
common (7.58% versus 6.56%), which is a difference of 1.02 times. And grade Il anemia was
observed in 3.03% of patients, which is higher compared to 1.64% in the group with MS.
Grade Il anemia had similar rates in both groups (1.52% versus 1.64%, respectively).
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Fig.2.General blood test parametersat

examined groups, (P<0.05)

Leukocytosis was significantly more pronounced in the CGRS group without MS
(12.1% vs. 6.55%), with a difference of 5.55 times (P<0.05). However, lymphocytosis and
eosinophilia were more common in CGRS patients with metabolic syndrome: lymphocytosis
was recorded in 3.27% vs. 1.52%, and eosinophilia in 4.92% vs. 1.52%, respectively. (Fig. 2)

High erythrocyte sedimentation rate (ESR), indicating the presence of an inflammatory
process, was slightly lower in the group of chronic erythrocyte sedimentation with MS (27.9%
versus 30.3%, respectively). Increased levels of eosinophils and lymphocytes reflect systemic
inflammation, while more pronounced leukocytosis in patients without MS may be due to
local inflammation in the sinuses. High ESR, despite chronic inflammation, is slightly lower in
patients with MS, which may be associated with the body's adaptation to a long-term
inflammatory process.

Thus, metabolic syndrome in combination with chronic hepatitis C increases
lymphocytic and eosinophilic inflammation, while simultaneously reducing the severity of
leukocytosis and ESR, which indicates a complex interaction of inflammatory and metabolic
processes in these patients.

Metabolic syndrome has a significant impact on the frequency of elevated biochemical
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parameters in patients with chronic suppurative rhinosinusitis (CPRS). The study found that
in the group of patients with CPRS and metabolic syndrome, 16.4% had elevated alanine
aminotransferase (ALT) levels, while in the group without metabolic syndrome, this figure
was 9.09%. This difference indicates an almost twofold increase (1.8 times) in the probability
of elevated ALT in patients with metabolic syndrome, which may be associated with the
development of non-alcoholic fatty liver disease and insulin resistance (P < 0.05).

u CPRS without m.s. (n=66) CPRS with m.s. (n=61)
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AST

ALT 16,4

Fig.3.Blood biochemistry parameters, (P<0.05)

Aspartate aminotransferase (AST) levels remained relatively stable: 9.84% of patients
with metabolic syndrome and 10.6% without it had elevated levels of this enzyme, indicating
a slight decrease in the likelihood of elevated AST (by 1.07 times) in the presence of metabolic
syndrome (P > 0.05). (Fig. 3)

The decrease in the frequency of increased total bilirubin in patients with metabolic
syndrome is also noticeable: 3.28% versus 4.55% in the group without metabolic syndrome,
indicating a probability of a decrease in the indicator by almost 1.4 times (P < 0.05). This may
be due to impaired liver function in metabolic syndrome.

The most significant difference was observed in glucose levels, where 47.5% of
patients with metabolic syndrome had elevated levels, compared to 21.2% in the group
without metabolic syndrome. This indicates a more than twofold increase (2.24 times) in the
likelihood of elevated glucose levels in patients with metabolic syndrome, confirming the
presence of insulin resistance (P < 0.01).

These data highlight the importance of considering the metabolic status of patients
when assessing biochemical parameters in the context of chronic rhinosinusitis.

The discovery of vitamins is a breakthrough in understanding the relationship between
disease and health. Vitamin D, also known as the sunshine vitamin, was first identified in the
early 20th century and was associated with research into rickets [4, 15]. In addition to its
effects on calcium and phosphorus homeostasis, vitamin D is also involved in providing
immunity against microbial pathogens. It has been shown toparticipation in the formation of
local immunity of the musculoskeletal system, by actively influencing the biological functions
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of bone cells, cartilage tissue and joint capsule, various processes and regulatory systems,
including inflammation, immunity and response to therapy[10, 12].

Vitamin D in rheumatism has direct and indirect mechanisms of influence.Serum
vitamin D levels vary significantly between populations and are influenced by many
geographic and cultural factors [3, 11]. Although people living in Uzbekistan have a higher
chance of exposure to sunlight; which is the main source of vitamin D, rheumatic pathologies
remain one of the main causes of morbidity and mortality in the country. Since juvenile
rheumatoid arthritis is a controversial and multifaceted pathological process, studying the
concentration of vitamin D as one of the factors leading to the development of a vicious circle
is relevant.

In the studied groups, the vitamin content in the blood serum was determined in all
patients (Table 1).

Table 1.
Vitamin D level in examined patients, ng/ml (p<0.05)
Parameters KHRS without MS (n=66) | HGR with m.s. (n=61)
Severe deficit < 10 25.75% (17) 34.4 (21)
Deficit
0,
10 - 20 33.3% (22) 37.7 (23)
Failure
0,
10 - 30 40.9% (27) 27.8 (17)

Analysis of the distribution of patients with different levels of parameter deficits in
chronic purulent rhinosinusitis (CPRS) showed that metabolic syndrome has a significant
impact on the level of these deficits. In the group of patients with metabolic syndrome, 34.4%
had a pronounced parameter deficit (below 10), which is 8.65% (1.34 times) higher than in
the group without metabolic syndrome. Parameter deficits in the range of 10-20% were
recorded in 37.7% of patients with MS, which is 4.4% (1.13 times) higher than in patients
without MS.

Interestingly, the failure rate in the 10-30% range was higher in the group without MS,
amounting to 40.9% versus 27.8% in the group with MS, which is 13.1% (1.47 times) more.

The results highlight the need for more careful monitoring and correction of metabolic
disorders in patients with metabolic syndrome to prevent the development of severe forms of
deficiency and maintain overall health.

When collecting anamnesis, it was revealed that most of those examined were taking
medications containing vitamin D. But, unfortunately,, Most people find it difficult to reach
recommended intake levels of vitamin D, even if they consume a healthy and balanced diet,
because rich food sources of vitamin D are rare.

X-ray examination revealed unilateral horizontal fluid level in the maxillary sinuses in
6 patients in the 1st group and in 8 patients in the second group, bilateral - in 5 patients in the
1st group and in 4 patients in the second group, in the frontal bone cavity - in 3 patients in the
1st group and in 4 patients in the second group. Reduction of unilateral homogeneous
pneumatization in the maxillary sinuses - in 3 patients in the 1st group and in 5 patients in the
second group, in the frontal bone cavity in 3 patients in the 1st group and in 6 patients in the
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second group, in the ethmoid bone cavity - in 12 patients in the 1st group and in 15 patients in
the second group. Bilateral decrease in homogeneous pneumatization of the maxillary cavity -
in 2 patients in the 1st group and in 1 patient in the second group, in the ethmoid bone cavity -
in 7 patients in the 1st group and in 9 patients in the second group. Decrease in homogeneous
pneumatization of the maxilla and ethmoid cavities on one side - in 15 patients in the 1st
group and in 13 patients in the second group, on both sides - in 7 patients in the 1st group and
in 5 patients in the second group. Unilateral decrease in pneumatization intensity of all
cavities was observed in 19 patients in the 1st group and in 20 patients in the second group
and decrease in intense pneumatization of all cavities on both sides - in 4 patients in the 1st
group and in 3 patients in the second group.

To exclude the presence of polyps in the paranasal sinuses, contrast radiography with

iodolipol or urografin was performed. Radiographic contrast visualization of the nasal cavity
provided information not only on pathological processes in the mucous membrane, but also
on productive inflammatory changes in the mucous membrane, as well as on its effective
inflammation, polyp formation, its shape, size and quantity.
Thus, the presence of metabolic syndrome significantly aggravates the clinical course of
chronic purulent rhinosinusitis, increasing the frequency of exacerbations of the disease. In
this group, concomitant pathologies are more often observed, such as diseases of the
bronchopulmonary system, gastrointestinal tract and other endocrine pathologies, which
requires a comprehensive approach to treatment taking into account these factors. Adding
vitamin D to the standard of therapy in the treatment of patients with CHRS contributes to a
more rapid restoration of metabolic disorders and strengthening of local immunity.
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