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Metabolic syndrome is a major contributor to erectile dysfunction through the combined effects of metabolic, vascular,
hormonal, and cardiovascular disorders. This study assessed the clinical features of erectile dysfunction in men with metabolic
syndrome by examining one hundred seventeen patients and comparing them with healthy men. Metabolic syndrome was identified
in more than half of the patients and was most commonly associated with lipid metabolism disorders, cardiovascular disease,
obesity, and diabetes mellitus. Men with metabolic syndrome had more severe erectile dysfunction, lower testosterone levels,
impaired penile blood flow, and more frequent somatic and autonomic nervous system dysfunction. Depressive symptoms were
observed more often than anxiety symptoms, emphasizing the importance of psychological assessment. The findings demonstrate
that erectile dysfunction associated with metabolic syndrome has a multifactorial nature and support the need for comprehensive
evaluation of metabolic, hormonal, vascular, and psychological factors to improve diagnosis and treatment.

Key words: metabolic disorders, erectile function, lipid metabolism, testosterone deficiency, vascular impairment, diabetes
mellitus, cardiovascular risk.

P3aes P.C.

EPEKTWJIBHA JTUC®YHKIIIS TA METABOJITUHUI CUHIPOM SIK B3AEMOIIOB’SI3AHI
BATATO®AKTOPHI 3AXBOPIOBAHHA

MertaboniuHuii CHHAPOM € OfIHI€I0 3 OCHOBHHX IPUYKH PO3BUTKY €PEKTHIBHOI qUCYHKILIT BHACTIOK CYKYITHOTO BILTUBY
MeTaboiYHUX, CYJMHHHIX, TOPMOHAJIBHUX Ta CEPLIECBO-CYAHHHNX NOPYILIEeHb. METO JaHOTO JOCIIpKeHHs Oyiia OLliHKa KIIHIYHHX
0COONMHMBOCTEH €PeKTHIBHOT AUC(HYHKIIT y YOJIOBIKIB 3 METa0ONIYHUM CHHIPOMOM LUIIXOM oOcTexeHHs 117 mamieHTiB Ta ix
MOPIBHSHHS 31 3I0POBUMH YOJIOBiKaMu. MeTabomiuHuii cHHAPOM OyJI0 BUSBICHO y MMOHA[] TOJIOBHHH MALliEHTIB 1 HaifuacTiue BiH
CYIPOBOIXKYBABCS MOPYLICHHSIMH JIiIIAHOTO OOMiHY, CEpLIEBO-CYIMHHUMH 3aXBOPIOBAHHAMMU, OKHPIHHSAM Ta IlyKPOBUM J[ia0eTOM.
VYV 4onoBiKiB 3 METa0OIIYHUM CHHAPOMOM BiJ3HAYaNWCs OUIBII TSHKKUHA CTYMiHb €pPEeKTHIIbHOI AUCHYHKIII, HWKIHH piBEHb
TECTOCTCPOHY, IOPYIIEHHS KPOBOTOKY B CY[JMHAX CTATE€BOTO WICHA, a TAKOX YaCTilli MOpYIIEHHsA (yHKIii COMaTH4YHOI Ta
BETCTaTUBHOI HEPBOBOI CHCTeMH. [leTIpeCHBHI CHMIITOMH 3yCTpidallicsl JacTille, HiX TPUBOXHI, IO IiJKPECIIOE BayKJIUBICTH
MICHXOJIOTIYHOI OWIHKK MamieHTiB. OTpUMaHi pe3yibTaTH CBiI4aTh Mpo 0aratoakTOpHy MPUPOLY EPEeKTHIBHOI AMCYHKIII,
acouiioBaHoi 3 METabOIIYHUM CHHAPOMOM, i MiATBEPKYIOTh HEOOXiIHICTh KOMIUIEKCHOT OLIHKH METab0IiYHIX, TOPMOHAJIBHUX,

CYIMHHUX Ta MCHXOJIOTTYHUX (PAKTOPIB JUIS MOJINIICHHS JIarHOCTUKH Ta JIIKyBaHHS.
KirouoBi cjioBa: MeTabomiyHi MOPYIICHHS, peKTWIbHA (YHKIISA, JIMAHUN OOMiH, Ne(ilUT TECTOCTEPOHY, CyAWHHI

MOPYLICHHS, LYKPOBHH [1ia0eT, CeplieBO-CyANHHIN PH3HK.

Metabolic syndrome (MS) is considered a major
factor that increases the risk of cardiovascular
diseases, erectile dysfunction (ED), and androgen
deficiency. This condition negatively affects both the
quality of life and life expectancy of men of working
age [12, 3]. In MS, several risk factors combine,
significantly raising the likelihood of developing ED
and cardiovascular diseases. Timely preventive
measures can reduce the prevalence of ED by helping
to prevent these conditions. Metabolic risk factors,
particularly metabolic syndrome, act as a connecting
link in the development of cardiovascular diseases,
erectile dysfunction, and androgen deficiency.
Overall, this has a substantial impact on both the
lifespan and quality of life of men of working age [2,
4, 8].

The identification of metabolic syndrome as an
independent condition is 00ycnoBieHo TeM, uTo the
cluster of vascular risk factors oObeIUHEHHBIX MO,
stuM TepmuHOM, markedly increases the likelihood of
developing cardiovascular diseases (CVD) and
erectile  dysfunction. This combined effect
significantly exceeds the total adverse impact of each
individual component included in the syndrome [5, 1,
4]. Timely prevention of the development of MS is
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considered the primary method for preventing
cardiovascular complications. Preventive measures
also contribute to reducing the prevalence of ED in
this group of patients.

The main risk factors for ED include age,
hypercholesterolemia, arterial hypertension, insulin
resistance, diabetes mellitus, smoking, obesity,
metabolic syndrome, a sedentary lifestyle, and
depression. Previously, ED was thought to be
predominantly psychogenic in origin; however, it is
now known that in approximately 80 % of cases, ED
has an organic origin [14, 9].

The causes of sexual dysfunction in men are
extremely diverse. These include organic diseases of
the brain and spinal cord (traumatic, vascular,
tumors), endocrine disorders, chronic intoxications
(alcohol, nicotine, lead, etc.), chronic nephritis,
diabetes, and somatic diseases that lead to asthenia
(infections,  vitamin deficiencies, nutritional
dystrophy) [10, 15]. In addition, these disorders may
be caused by diseases of the genital organs, such as
conditions affecting the prostate gland, posterior
urethra, and seminal vesicles, as well as mechanical
obstacles to sexual intercourse (congenital anomalies,
hypospadias, short frenulum).

https://pdmu.edu.ua/ Ta https://womab.com.ua/ua/
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Thus, considering that individuals of working
age are most often affected, it becomes clear that
erectile dysfunction is not only a medical issue but
also a problem of significant social and economic
importance.

The purpose of the study was to was to
investigate the characteristics of the clinical
manifestations of erectile dysfunction as a
manifestation of metabolic syndrome.

Materials and methods. To achieve the
objective of the study, 117 patients aged 25 to 65
years (mean age 37.86+5.4) who were diagnosed with
erectile dysfunction between 2018 and 2025 were
examined based on developed clinical and laboratory
criteria. These patients constituted the main study
group. Additionally, a control group consisted of 50
healthy men aged 25 to 65 years who had not been
diagnosed with ED and had no clinical signs of the
condition in their medical history.

The examinations were carried out using a
prospective method at the Department of
Epidemiology and Biostatistics of Azerbaijan
Medical University and at the Eurasia Clinic in Baku.
During the general examination, attention was paid to
the condition of the central nervous system,
cardiovascular and respiratory systems, as well as the
urogenital tract. Signs of endocrine dysfunction and
metabolic disorders were also identified. The
comprehensive assessment of patients included
clinical, urological, neurological, psychological, and
sexological methods, as well as multifactorial
somatic examinations.

The diagnosis of metabolic syndrome was
established using the National Cholesterol Education
Program/Adult Treatment Panel 111 (NCEP/ATP III)
criteria. According to these criteria, MS was
diagnosed when at least three of the following five
components were present: abdominal obesity (waist
circumference >102 cm or body mass index (BMI)
>28.8 kg/m?), hypertriglyceridemia (>1.7 mmol/L),

high-density lipoprotein (HDL) levels <1 mmol/L,
arterial blood pressure >130/85 mmHg, and fasting
glucose level >6.1 mmol/L.

In patients with metabolic syndrome, the
severity of erectile dysfunction (ED) was assessed
using the International Index of Erectile Function
(IIEF). Androgen deficiency was evaluated using the
Aging Male Symptoms (AMS) scale. Vascular
function was assessed by pharmacodopplerography.
The levels of anxiety and depression were measured
using the Hospital Anxiety and Depression Scale
(HADS).

Statistical analysis was performed using
Microsoft Excel 2010, Statistica 6.0, and SPSS
Statistics version 22.0. Quantitative variables are
presented as mean + standard deviation, while
categorical variables are expressed as proportions
with 95 % confidence intervals. Group comparisons
were performed using Student’s #-test and the y? test.
Statistical significance was defined as p<0.05.

The study was approved by the Ethics
Committee of Azerbaijan Medical University
(Protocol No. 5, May 12, 2023) and conducted in
accordance with the Declaration of Helsinki (2013
revision). Written informed consent was obtained
from all participants.

Results of the study. Between 2018 and 2025,
the clinical, laboratory, and instrumental examination
results of 117 patients diagnosed with erectile
dysfunction = of  various  etiologies  were
comprehensively analyzed. Within the framework of
the study, the components of metabolic syndrome,
hormonal status, psycho-emotional condition, and
vascular function indicators were assessed, and their
relationship with ED was investigated. As a result of
the analysis, the frequency of metabolic syndrome
risk factors was determined among the 117 examined
patients with vasculogenic ED, and these findings are
presented in Table 1.

Table 1
Prevalence of metabolic syndrome components in patients with vasculogenic erectile dysfunction (n=117)
No. Indicator n % 95 % CI
1 Cardiovascular diseases 64 54.7 45.6-63.6
2 Obesity 42 359 27.3-44.5
3 Hypercholesterolemia 25 21.4 14.0-28.8
4 Diabetes mellitus 28 23.9 16.2-31.6
5 Metabolic syndrome 71 60.7 51.8-69.6
6 Dyslipidemia 84 71.8 63.7-79.9

Note: n — number of observed patients; % — percentage; CI (Confidence Interval) — 95 % confidence interval.

The analysis showed that metabolic
disturbances are widespread among patients with
vasculogenic erectile dysfunction. The highest
prevalence was observed for dyslipidemia, recorded
in 84 patients (71.8%; 95% CI: 63.7-79.9).
Metabolic syndrome was detected in 71 patients
(60.7 %; 95 % CI: 51.8-69.6), indicating a strong
association with ED. Cardiovascular diseases were
observed in 64 patients (54.7 %; 95 % CI: 45.6-63.6),

showing a high prevalence. Obesity was recorded in
42 cases (35.9 %; 95 % CI: 27.3—-44.5), indicating its
significant role among metabolic risk factors.
Relatively  lower rates were noted for
hypercholesterolemia and  diabetes  mellitus:
hypercholesterolemia was detected in 25 patients
(21.4 %; 95 % CI: 14.0-28.8), while diabetes mellitus
was found in 28 patients (23.9 %; 95 % CI: 16.2—
31.6).
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Overall, the results indicate that disturbances in
lipid metabolism and components of metabolic
syndrome predominate in patients with vasculogenic
erectile dysfunction (ED), and these factors play a
significant role in the pathogenesis of the disease.

Among the 71 patients with MS (60.7+4.5 % of the
ED patients), the prevalence of components varied
with age. The presence of three or more components

was most frequently observed in the 51-65 age group
(Table 2).

Table 2
Distribution of lifestyle and somatic tendencies in patients with metabolic syndrome (n=71)
Health and Lifestyle Factors Number of Patients (n) % (£SE) 95 % CI (%)

Smoking 36 50.7+5.9 39.1-62.3
Adherence to diet and nutrition rules 29 40.8+5.8 29.4-52.2
High salt requirement / excessive 25 35.2+5.7 23.9-46.5
salt intake
Cardiovascular disease risk 22 30.945.5 20.1-41.7
Elevated blood glucose / diabetes 17 23.945.1 14.0 -33.8
mellitus
Alcohol abuse 14 19.7+4.7 10.5-28.9
Low physical activity / sedentary 13 18.3+4.6 9.5-27.1
lifestyle

Note: % + SE — standard error of the proportion; 95 % CI — confidence interval, calculated based on the binomial distribution.

Table 2 shows the prevalence of major risk and
lifestyle factors among 71 patients diagnosed with
metabolic syndrome (MS). The results indicate that
smoking (50.7 %) and adherence to diet (40.8 %)
were the most frequently observed factors.
Cardiovascular diseases were present in 30.9 % of
patients, diabetes mellitus in 23.9 %, excessive salt
intake in 35.2 %, alcohol abuse in 19.7 %, and a
sedentary lifestyle in 18.3 % of patients. These data
demonstrate that the components of MS are unevenly
distributed among patients and that lifestyle-related
factors—such as smoking, diet, and physical
inactivity—significantly increase the risk of both MS
and ED. Information on the duration of the impact of
metabolic syndrome components and vascular risk
factors in patients with ED and MS is presented in
Fig. 1.
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Fig. 1. Average duration of major metabolic and vascular
risk factors (years) in patients with MS and ED.

Figure 1 shows the mean duration of key
metabolic syndrome (MS) components and vascular
risk factors in patients with MS and erectile
dysfunction (ED). According to the results, obesity
was observed for the longest period, with a mean
duration of 12.7+4.8 years. Hypercholesterolemia
lasted 8.6+6.5 years, diabetes mellitus 3.8+2.1 years,
and cardiovascular diseases 7.242.8 years. These
findings indicate that obesity and lipid disorders are
the main long-term factors contributing to the
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development of MS and ED, while other factors exert
their influence over shorter periods. Erectile
dysfunction in patients with MS was observed to be
more severe compared to the general patient group.

The severity of erectile dysfunction according to
the IIEF scale was compared between the main group
(n=117) and the metabolic syndrome group (n=71).
In the main group, mild ED was observed in 14
patients (12.0 %; 95 % confidence interval [CI]: 6.5—
19.2 %), while in the MS group, mild ED was
recorded in 7 patients (9.8 %; 95 % CI: 4.0-18.6 %).
Moderate ED was observed in 64 patients (54.8 %;
95 % CI: 45.0-63.9 %) in the main group and in 43
patients (60.6 %; 95 % CI: 48.2-71.9 %) in the MS
group. Severe ED was recorded in 39 patients
(33.3 %; 95 % CI: 24.5-42.8 %) in the main group
and in 21 patients (29.6 %; 95 % CI: 19.6-41.0 %) in
the MS group.

The overall differences between the groups
were evaluated using the y? test, resulting in ¥*=3.21,
p=0.201. This indicates that there is no statistically
significant difference in the overall severity of ED
between the main group and the MS group. However,
moderate and severe ED occur relatively more
frequently in patients with MS, suggesting that
metabolic components may influence the degree of
ED. Pharmacodopplerography results showed that
among the MS components, cardiovascular diseases
particularly reduce the peak systolic velocity of blood
flow in the cavernous arteries (Fig. 2). Additionally,
dyslipidemia and diabetes mellitus negatively affect
veno-occlusive function, with changes related to
diabetes mellitus being particularly pronounced
(Fig. 3).

Among the 71 patients with MS, neurological
changes such as reduced skin sensitivity and
weakened scrotal and bulbocavernosus reflexes were
observed in 10 patients (14.1 %; 95 % CI: 7.0-
21.2 %). In contrast, this indicator was significantly
higher in patients with DM, with 26 out of 51 patients
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(51.0 %; 95 % CI: 37.0-65.0 %) exhibiting the same
type of disorder.

Hyper-reflexive curves, indicating sustained
functional activity of the penis, were observed in 27
patients (38.1 %; 95 % CI: 27.0-49.2 %) with a BMI
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Fig. 2. Distribution of mean peak systolic velocity in
cavernous arteries according to MS components.

Hyporeflexive or areflexive curves, indicating
degenerative innervation changes, were recorded in
22 patients (31.0 %; 95 % CI: 19.4-42.6 %) in the
MS group. In patients with diabetes mellitus (DM),
this indicator was significantly higher, observed in 22
patients (78.7 %; 95 % CI: 66.2-91.2 %). The data
presented in the table demonstrate that the frequency
of penile innervation disorders is higher in patients
with MS, particularly those with DM, and
degenerative changes in both autonomic and somatic
functions are markedly increased. Thus, MS and DM
not only affect metabolic and vascular function but
also significantly alter the neurological and functional
status of the penis, which can be considered one of
the key factors in the pathogenesis of ED. In patients
with MS suffering from ED, both total and free
testosterone levels were found to be lower. The
indicators include age, waist circumference, serum
total and free testosterone levels, as well as the
severity of anxiety and depression symptoms
assessed using the HADS scale. According to the
data, hypogonadal patients with MS are on average
slightly older (56+7.6 years) and have a larger waist
circumference (114.5+8,8 cm), indicating MS-related
central obesity. Serum total and free testosterone
levels in this group are significantly lower (mean
6.7£2.3 and 28.2+8.6 nmol/L) compared to the
eugonadal group without MS (mean 14.8+3.4 and
42.6£8.3 nmol/L), and these differences are
statistically significant (p<0.001).

Differences in HADS scale scores for anxiety
and depression are less pronounced; anxiety scores in
the MS + hypogonadal group are 7.6+2.3, and
depression scores are 7.0+3.2, showing a slight
increase compared to the group without MS, but these
differences are not statistically significant (p>0.1). In
patients with MS and ED, reduced free testosterone
levels were most frequently observed in those with
diabetes mellitus and cardiovascular disease.
Increased waist circumference was associated with
lower total and free testosterone levels (r =-0.26, p =
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>35 kg/m? and in 44 patients (61.9 %; 95 % CI: 50.8—
73.0 %) with insulin resistance. In patients with
diabetes mellitus (DM), the same hyper-reflexive
patterns were observed at similar frequencies, ranging
from 38.1 % to 61.9 %.
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Fig. 3. Distribution of mean end-diastolic velocity in
cavernous arteries according to MS components.

0.047 and r -0.28, p=0.042, respectively).
Additionally, in the MS group, the severity of anxiety
and depression symptoms, measured using the HADS
scale, was significantly higher compared to other
patient groups (p=0.035). These findings visually
demonstrate the impact of MS components on
testosterone deficiency and the severity of
psychoneurological symptoms.

According to the HADS survey, anxiety scores
between 0-7 points were observed in 34 patients
(47.945.9 %), while depression scores in the same
range were observed in 44 men (61.9£5.8 %).
Although most patients with MS and ED exhibited
minimal anxiety (0—7 points) and depression (0—7
points), higher levels of depression were observed
more frequently than elevated anxiety. Moderate
anxiety and depression levels (8—16 points) were
noted in 11-27 % of patients. High anxiety levels
were almost never observed, while high depression
was present in only 2 patients. The 95 % CI values
indicate the reliability of the distribution of anxiety
and depression among the patients.

Discussion. The study demonstrated that
components of metabolic syndrome (MS) are highly
prevalent in patients with vascular erectile
dysfunction (ED). In particular, dyslipidemia
(71.8 %) and MS (60.7 %) were the most frequently
observed conditions, while obesity, as a long-term
contributing risk factor, persisted on average for 12.7
years. Diabetes mellitus (23.9 %) and
hypercholesterolemia (21.4 %) had a relatively
shorter duration of impact. These findings confirm
the strong association between MS and ED reported
in international studies; other research has also
documented a high prevalence of metabolic
components in patients with ED, with disturbances in
lipid and glucose metabolism showing particularly
close links to ED [12-15]. Lifestyle factors also play
a significant role. Our results show that smoking
(50.7 %), poor dietary habits (40.8 %), excessive salt
intake (35.2 %), and low physical activity (18.3 %)
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increase the risk of MS and ED. These findings are
consistent with other studies, which have extensively
confirmed the association between lifestyle factors,
metabolic dysfunction, and ED [9-13].

Pharmacodopplerography results demonstrated
that components of MS reduce the peak systolic
velocity in the cavernosal arteries, while veno-
occlusive function is negatively affected by
dyslipidemia and diabetes mellitus. This indicates
that ED is primarily vascular in origin and that
metabolic risk factors significantly impair vascular
function. The literature also describes a strong
association between ED and vascular dysfunction,
with arterial and venous blood flow disturbances
being more pronounced in patients with concurrent
MS [5-9].

Neurological assessments indicate a high
prevalence of innervation disturbances in patients
with MS and diabetes mellitus (DM). Hyporeflexic
and areflexic patterns were more frequently observed
in DM, whereas hyperreflexic patterns were noted in
patients with concurrent MS. These findings suggest
that ED is associated not only with metabolic and
vascular abnormalities but also with impairments in

neuro-vesicular mechanisms. Literature data also
confirm the significance of neurological and
autonomic components in ED [14, 12].

Hormonal indicators highlight the differences
associated with MS and hypogonadism: patients with
MS exhibit lower total and free testosterone levels,
along with increased waist circumference, indicating
testosterone deficiency related to central obesity. In
patients with ED and concurrent MS, anxiety and
depression scores on the HADS scale were higher,
confirming the role of psychoneurological factors in
ED. The literature also emphasizes the impact of
metabolic disturbances, hormonal deficiencies, and
psychological factors on the pathogenesis of ED [4-8].

Overall, the study results indicate that ED and
MS are interconnected, multi-component syndromes.
Key contributing factors in their development include
disturbances in lipid and carbohydrate metabolism,
obesity, vascular dysfunction, hormonal imbalance,
innervation disorders, and lifestyle-related factors.
These findings highlight the importance of
comprehensive assessment and a multidisciplinary
approach in the clinical management of patients with
both MS and ED.

Conclusion

The study demonstrated that components of metabolic syndrome are highly prevalent in patients with
vascular erectile dysfunction, particularly dyslipidemia and obesity. Lifestyle factors—such as smoking, dietary
disturbances, and low physical activity—further increase the risk of both MS and ED. Pharmacodopplerography
and neurological examinations revealed that MS components impair blood flow in the cavernosal arteries,
weaken veno-occlusive function, and contribute to innervation disturbances. Hormonal analyses confirm the
association between MS and hypogonadism: patients with MS exhibit lower total and free testosterone levels
and have increased waist circumference. Anxiety and depression scores on the HADS scale are higher in patients
with concurrent MS, highlighting the role of psychoneurological factors in ED. The results indicate that ED and
MS are interconnected, multi-component syndromes. Their diagnosis requires a comprehensive assessment of
metabolic, hormonal, vascular, neurological, and psychological parameters, along with the implementation of
preventive measures.

Prospects for further research. Future studies should focus on prospective multicenter investigations to clarify the
pathophysiological mechanisms linking metabolic syndrome and erectile dysfunction and to evaluate the effectiveness of integrated
therapeutic strategies targeting metabolic, hormonal, vascular, and psychological factors.

References

1. Atamenta K, Abate BB, Tilahun BD, Yilak G, Rede MB, Getie A, Haile RN. The global burden of erectile dysfunction and its
associated risk factors in diabetic patients: an umbrella review. BMC Public Health. 2024;24:2816. doi:10.1186/s12889-024-
20300-7.

2. Burnett AL, Nehra A, Breau RH, Culkin DJ, Faraday MM, Hakim LS, et al. Erectile dysfunction: American Urological
Association guideline. J Urol. 2018;200(3):633-641. doi:10.1016/j.juro.2018.05.004.

3. Corona G, Vena W, Pizzocaro A, Rastrelli G, Sparano C, Sforza A, et al. Metabolic syndrome and erectile dysfunction: a
systematic review and meta-analysis study. J Endocrinol Invest. 2023;46(11):2195-2211. doi:10.1007/s40618-023-02136-x.

4. Dilixiati D, Waili A, Tuerxunmaimaiti A, Liwen T, Zebibula A, Rexiati M. Risk factors for erectile dysfunction in diabetes mellitus:
a systematic review and meta-analysis. Front Endocrinol (Lausanne). 2024;15:1368079. doi:10.3389/fendo.2024.1368079.

5. Ismail AMA, Hamed DE. Erectile dysfunction and metabolic syndrome components in obese men with psoriasis: response to a
12-week randomized controlled lifestyle modification program (exercise with diet restriction). Ir J Med Sci. 2024;193(1):523-529.
doi:10.1007/s11845-023-03412-8.

6. Khalafli K, Taghieva FSh, Ragimov DzA. Main tendencies in the dynamics of the population of Azerbaijan. Azerbaijan Med J.
2024;(2):116-122. doi:10.34921/am;j.2024.4.018.

7. Kohler TS, Blaha MJ, Lima JA, Blumenthal RS. The Princeton IV Consensus Recommendations for the Management of Erectile
Dysfunction and Cardiovascular Disease. Mayo Clin Proc. 2024;99(9):1500-1517. doi:10.1016/j.mayocp.2024.06.002.

8. Leslie SW, Grieco DA, Jose J, Burnett AL. Erectile dysfunction. In: StatPearls [Internet]. Treasure Island: StatPearls Publishing;
2024 [updated 2024 Jul 22]. Available from: https://www.ncbi.nlm.nih.gov/books/NBK 562253/

9. LiJZ, McMahon CG, Park NC. Prevalence, comorbidities, and risk factors of erectile dysfunction: a narrative review. Adv Urol.
2022;2022:1-9. doi:10.1155/2022/9712296.

10. Miner M, Parish SJ, Billups KL. Erectile dysfunction and subclinical cardiovascular disease. Sex Med Rev. 2019;7(3):455-
463.

121



ISSN 2079-8334. Céim meouyunu ma odionozii. 2026. Ne 2 (96)

11. Salonia A, Bettocchi C, Boeri L, Capogrosso P, Carvalho J, Cilesiz NC, et al. European Association of Urology guidelines on
sexual and reproductive health: male sexual dysfunction. Eur Urol. 2024;86(2):110-126. doi:10.1016/j.eururo.2021.06.007

12. Wang H, Guo J, Chung E. Metabolic syndrome-associated erectile dysfunction: multiple vascular endothelial dysfunction
mechanisms and potential therapeutic targets. Int J Biol Sci. 2025;21(13):5842-5858.

13. Wang W, Zhao S, Zhou R, Yu PZ, Pan SY, Huan PF, et al. Associations between metabolic syndrome and erectile dysfunction:
evidence from the NHANES 2001-2004. Front Public Health. 2025;13:1543668. doi:10.3389/fpubh.2025.1543668.

14. Wu X, Wang X, Li Z, Huang Y, Chen J, Liu X, et al. Prevalence and associated factors of erectile dysfunction in adult males:
a cross-sectional analysis. J Sex Med. 2022;19(4):522-531. doi:10.1016/j.jsxm.2021.12.007.

15. Yafi FA, Jenkins L, Albersen M, Corona G, Isidori AM, Goldfarb S, et al. Erectile dysfunction. Nat Rev Dis Primers.
2016;2:16003. doi:10.1038/nrdp.2016.3.

Conflict of interest. The author has no conflicts of interest to declare.

ORCID: Rzayev R.S. https://orcid.org/0009-0006-6617-3512.
Article received: 27.06.2025

DOI 10.26724/2079-8334-2026-2-96-122-126
UDC 616.72-002.77-053.2:616.155.194-07

Salamzade G.Z., Sultanova N.H., Mammadova S.N.
Azerbaijan Medical University, Baku, Azerbaijan

CORRELATIONS BETWEEN HEMOGLOBIN LEVEL AND DISEASE ACTIVITY
PARAMETERS IN JUVENILE IDIOPATHIC ARTHRITIS
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Anemia is a frequent extra-articular manifestation of juvenile idiopathic arthritis and may reflect persistent inflammatory
activity. This study evaluated associations between hemoglobin level and clinical and laboratory indicators of disease activity in
children with juvenile idiopathic arthritis. The study included 80 patients aged 2—18 years and 20 apparently healthy children.
Patients with juvenile idiopathic arthritis had higher leukocyte, platelet, erythrocyte sedimentation rate, and C-reactive protein
values and lower hemoglobin levels than the control group. Hemoglobin showed statistically significant negative correlations with
erythrocyte sedimentation rate, C-reactive protein, platelet count, leukocyte count, neutrophil count, overall disease activity score,
and involvement of several upper limb joints. These findings indicate that decreasing hemoglobin level may serve as an additional
marker of inflammatory burden and more aggressive joint involvement in juvenile idiopathic arthritis, particularly in patients with
polyarticular and systemic patterns of disease.

Key words: pediatric rheumatology, inflammatory anemia, disease activity, erythrocyte sedimentation rate, C-reactive
protein, joint involvement.
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KOPEJISAIINHI 3BA°3KA MI’K PIBHEM 'EMOIVIOBIHY TA TIAPAMETPAMHA
AKTUBHOCTI 3AXBOPIOBAHHS I1PU OBEHIVIBHOMY ILINIOTATUYHOMY APTPUTI

AHeMisl € 9aCTHM 1103aCyTJIO00BUM MPOSBOM OBEHUTBHOTO 1TIOMAaTHYHOTO apTPUTY Ta MOXKE CBIIYHTH MPO 30€pEKSHHS
3amajbHOi aKTMBHOCTI. MeTOI0 JOCTI[KeHHsT OyJIO0 OLIHUTH 3B’S30K DIBHS TeMOIIOOIHY 3 KIIHIYHUMHU Ta J1a0OpaTOpHUMH
MOKAa3HUKaMH aKTUBHOCTI 3aXBOPIOBAaHHS y IiTCH 3 IOBCHIIBHUM imiomaTHYHUM apTputoM. J[0 AOCIiIKEHHS BKIHOYeHO 80
MaImieHTiB BikoM Bix 2 1o 18 pokiB i 20 mpakTWYHO 300pOBHX AiTeH. Y MAIli€HTIB BUSBICHO BHII IMOKA3HUKU JICHKOLWTIB,
TPOMOOLUTIB, MBHUAKOCTI OCigaHHs epUTPouuTiB Ta C-peakTHBHOro 0OijKa, a TAKOXK HIDKYMN piBeHb reMONIOOiHY HMOPIBHSHO 3
KOHTPOJIBHOIO IPyIO0. PiBeHb reMOIII00iHy MaB CTaTUCTHYHO 3HAYYILI HEraTHBHI KOPEsLlii 3 MapKepaMu 3aralieHHs, 3arajlbHO0
aKTHBHICTIO 3aXBOPIOBAHHS Ta YPAKCHHSIM HU3KH CYIII00iB BepXHiX KiHIIBOK. OTpHUMaHi 1aHi JO3BOJSIOTH PO3IVISIATH 3HIKESHHS
reMoro0iHy SIK JOJAaTKOBUIl MOKa3HUK 3aMajbHOrO HABAHTAXKCHHsI Ta OLBII arpeCHBHOTO Ypa)keHHs CyrIo0iB y miteil i3 wiero
HaToJIOTIEIO.

Ki1rouoBi c10Ba: qurtsada peBMaToJIoris, 3aMalbHa aHEMisl, aKTHBHICTh 3aXBOPIOBAHHS, INBUAKICTh OCIIaHHS €PUTPOLIHTIB,
C-peakTHBHUIA OLIOK, ypakeHHs CYTII00iB.

Over the past decades, the contribution of According to internationally accepted criteria,
musculoskeletal and connective tissue diseases to JIA is defined as arthritis of unknown etiology lasting
pediatric morbidity has remained substantial. Chronic more than 6 weeks, with onset before the age of 16
rheumatic diseases in childhood are clinically years, after exclusion of other causes of joint disease.
important not only because of inflammation and pain, The clinical spectrum includes several categories
but also because they may impair growth, physical with different patterns of joint involvement, systemic
activity, social participation, education, and long- manifestations, prognosis, and response to therapy [9,
term quality of life. Juvenile idiopathic arthritis (JIA) 11]. Destructive joint changes, persistent pain, and
is the most common chronic inflammatory rheumatic limitation of motion may develop in patients with

disease of childhood and remains a heterogeneous insufficiently controlled inflammation, which
condition requiring a multidisciplinary diagnostic and explains the importance of objective assessment of
therapeutic approach [12, 13, 15]. disease activity at the earliest possible stage.
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