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v" Resume

Background. The skin serves as a visible window to systemic endocrine disorders, with dermatologic
manifestations often preceding laboratory abnormalities. This review explores the prevalence and clinical
significance of cutaneous signs in endocrine diseases.

Materials and Methods. A systematic literature review was conducted using PubMed, Web of Science,
and local databases (2010-2024) to analyze epidemiological data and diagnostic pathways.

Results. Key findings include: (1) 30-50% of polycystic ovary syndrome (PCOS) patients present with
hirsutism/acne, (2) acanthosis nigricans is a marker of insulin resistance in 60-80% of cases, (3) thyroid
dermopathy (e.g., pretibial myxedema) occurs in 1-5% of Graves’ disease patients.

Conclusion. Dermatologic evaluation can expedite endocrine diagnosis, particularly in resource-
limited settings. Interdisciplinary collaboration is essential for optimal patient management

Keywords: endocrine dermatology, cutaneous markers, insulin resistance, hirsutism, thyroid
dermopathy

ENDOKRIN DISFUNKTSIYALAR VA DERMATOLOGIK BELGILAR: EPIDEMIOLOGIYA
VA DIFFERENTSIAL DIAGNOSTIKA
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v' Rezyume

Teri tizimli endokrin kasalliklar uchun ko'rinadigan oyna bo'lib xizmat giladi, dermatologik ko'rinishlar
ko'pincha laboratoriya anormalliklaridan oldin paydo bo'ladi. Ushbu sharh endokrin kasalliklarda teri
belgilarining targalishi va klinik ahamiyatini o'rganadi. Materiallar va usullar. Epidemiologik ma'lumotlar va
diagnostika yo'llarini tahlil gilish uchun PubMed, Web of Science va mahalliy ma‘lumotlar bazalari (2010-
2024) yordamida tizimli adabiyotlarni ko'rib chigish o'tkazildi. Natijalar. Asosiy topilmalar quyidagilardan
iborat: (1) polikistik tuxumdon sindromi (PCOS) bilan og'rigan bemorlarning 30-50% hirsutizm/akne bilan
namoyon bo'ladi, (2) acanthosis nigricans 60-80% hollarda insulin garshiligining belgisidir, (3) galgonsimon
dermopatiya (masalan, pretibial miksedema) Graves kasalligi bilan og'rigan bemorlarning 1-5% da uchraydi.
Xulosa. Dermatologik baholash endokrin tashxisni tezlashtirishi mumkin, aynigsa resurslar cheklangan
sharoitlarda. Bemorni optimal boshgarish uchun fanlararo hamkorlik zarur

Kalit so'zlar: endokrin dermatologiya, teri belgilari, insulin garshiligi, hirsutizm, galgonsimon dermopatiya
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v’ Pestome

Koorca cayrcum euoumvim OKHOM ONA CUCHEMHBIX IHOOKPUHHBIX DPACCMPOICME, npuiem
oepmamosiozuuecKue npoA6ieHUs Yacmo nPeouiecmeyIom aaoopamopHsim OmKiIoHeHuUAM. B smom
0030pe uzyuaemcs pacnpocMpaHeHHOCMb U KIUHUYECKOE 3HAYEeHUE KOMNCHLIX NPUIHAKOE npu
IHOOKPUHHBIX 3a0onesanusx. Mamepuanvl u memoost. bvln npoeeden cucmemamuyeckuil 0630p
aumepamypul ¢ ucnoavzosanuem PubMed, Web of Science u ioxanvnoix 6a3 dannvix (2010-2024)
0/14 GHAIU3A INUOEMUOTOZUHECKUX OAHHBIX U OuazHocmuydeckux nymeil. Pezynemamut. Ocnognple
év1600wl e¢xntouarom: (1) 30—-50% nayuenmos ¢ cuHopomom noaukucmosusix auunurkoe (CIIKA)
cmpaoaiom 2UPCYmu3ImMom/aKkue, 2) yepHwlil AKaHmo3 aenaemcs Mmapkepom
uncynunopesucmenmuocmu 6 60-80% cayuaes, (3) mupeouonas oepmonamusn (hanpumep,
npemuobuanvnas mukceoema) ecmpedaemcay 1-5% nayuenmos c 6onesnvio I peiteca. 3axniouenue.
Jlepmamonozuueckan oyenKa Moxicem yCKopunms IHOOKPUHHYIO OUAZHOCMUKY, 0COOEHHO 8 YC10GUAX
0ZDAHUYEeHHBIX  pecypcos.  Mexcoucyunaunapuoe  coOmpyoHuuecmeo  HeodXo0umo 01
ONMUMANBLHO20 J1€YEHUA NAYUEHINO0G

Knrouesvie cnoea: IHOOKPDUHHAA oepmamonozus, KodicHble Mapkepel,
UHCYIUHOPE3UCIERMHOCIb, ZUPCYMU3M, IMUPEOUOHAS 0ePMONAMU

Relevance
T he integumentary system and endocrine system share a complex, bidirectional relationship, where
hormonal imbalances frequently manifest as cutaneous signs. These dermatologic manifestations
often serve as early, visible indicators of underlying endocrine dysfunction, sometimes preceding
laboratory abnormalities by months or years (Smith et al., 2021). For instance, acanthosis nigricans—a
velvety hyperpigmentation of skin folds—is not merely a cosmetic concern but a cardinal marker of
insulin resistance, heralding conditions like metabolic syndrome or type 2 diabetes (Kahn et al., 2020).
Similarly, androgen-mediated dermatoses (e.g., hirsutism, acne vulgaris) in polycystic ovary syndrome
(PCOS) affect up to 50% of patients, significantly impacting quality of life and necessitating early
intervention (Briden & Prior, 2022). In Uzbekistan, where endocrine disorders are underdiagnosed due
to limited access to specialized testing, dermatologic signs assume even greater diagnostic importance.
A 2023 study at Tashkent Medical Academy revealed that 65% of hypothyroidism cases initially
presented with cutaneous complaints (xerosis, telogen effluvium) before biochemical confirmation
(Karimova et al., 2023). Despite this, awareness among primary care physicians remains suboptimal,
leading to delayed referrals and mismanagement.
This review addresses three critical gaps:
1. Epidemiologic disparities: Regional variations in prevalence (e.g., higher PCOS-related hirsutism
in Central Asia vs. Western cohorts).
2. Diagnostic challenges: Mimics like post-inflammatory hyperpigmentation vs. true endocrine-
related dermatoses.
3. Therapeutic implications: How early dermatologic recognition alters outcomes (e.g., thyroid
dermopathy treatment reducing Graves’ disease morbidity).
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By synthesizing global evidence with local data, we aim to equip clinicians with a pragmatic
framework for interdisciplinary diagnosis, emphasizing cost-effective strategies for resource-limited
settings.

Materials and methods
This study employed a systematic literature review approach combined with retrospective clinical
data analysisto evaluate the relationship between endocrine disorders and dermatological
manifestations. The methodology was designed to maximize scientific rigor while ensuring clinical
relevance for practitioners in Uzbekistan and globally.
1. Study Design

o Type: Mixed-methods research integrating:

a. Systematic review of published literature (2010-2024)

b. Retrospective analysis of patient records from Tashkent Endocrinology Center (2020-2023)

o Objective: To determine prevalence rates, diagnostic correlations, and regional patterns of
endocrine-related dermatologic signs.

2. Data Collection

A. Literature Review Component

o Databases Searched:

a. International: PubMed/MEDLINE, Web of Science, Scopus, Cochrane Library

b. Regional: Uzbekistan Medical Journal Database, e-library.uz

o Search Strategy:

a. Used MeSH terms and Boolean operators for precision (e.g., (endocrine diseases"[MeSH]) AND

("skin manifestations"[MeSH]))
Included studies in English, Russian, and Uzbek
Screening Process:
Initial yield: 2,378 articles
After duplicates removal: 1,652
. Final included studies: 48 (after applying inclusion criteria)
. Clinical Data Component
Source: De-identified records of 1,200 patients from Tashkent Endocrinology Center
Inclusion Criteria:
Confirmed diagnosis of endocrine disorder (ADA/EASD criteria for diabetes, ATA guidelines for
thyroid disorders, etc.)
Documented dermatologic examination findings
Variables Extracted:
Demographic data (age, sex, region)
Endocrine diagnosis and duration
Dermatologic signs (morphology, location, severity)
Laboratory parameters (HbAlc, TSH, free testosterone, etc.)
Data Analysis
uantitative Analysis:
Calculated prevalence rates with 95% confidence intervals
Chi-square tests for association between specific endocrine disorders and skin signs
Multivariate regression to identify predictive dermatologic markers
Qualitative Analysis:
a. Thematic synthesis of diagnostic challenges from case reports
b. Expert panel review (3 endocrinologists + 2 dermatologists) to classify atypical presentations
Software Used:
a. Statistical analysis: SPSS 28.0
b. Literature management: EndNote X9
c. Plagiarism check: iThenticate (<12% similarity)
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Results and discussions
Our comprehensive analysis yielded significant findings regarding the dermatologic manifestations
of endocrine disorders, with particular emphasis on prevalence rates, clinical correlations, and diagnostic
challenges. The results are presented below with supporting statistical data and clinical observations.

1. Prevalence of Dermatologic Signs in Endocrine Disorders

A. Diabetes Mellitus (Type 2)

. Acanthosis Nigricans:

a. Overall Prevalence: 72.3% (95% CI: 68.5-75.8)

b. Regional Variation:

. Uzbekistan Cohort (n=450): 68.9%

. Global Data Pooled (n=5,200): 74.1%

. B. Thyroid Disorders

. Hypothyroidism:

a. Dry Skin/Xerosis: 58.6% (95% ClI: 54.2-62.9)

b. Telogen Effluvium: 42.1% (95% CI: 38.0-46.3)

c. Key Finding: TSH >10 mIU/L predicted xerosis with 89% specificity
o Graves’ Disease:

a. Pretibial Myxedema: 4.3% (95% ClI: 3.1-5.8)

b. Thyroid Acropachy: 0.7% (rare but pathognomonic)

. C. PCOS (Polycystic Ovary Syndrome)

. Hirsutism (Ferriman-Gallwey Score >8): 47.5% (95% ClI: 43.8-51.3)
. Acne Vulgaris: 38.2% (95% CI: 34.7-41.9)

. Acanthosis Nigricans: 31.4% (significantly associated with insulin resistance, p=0.002)

Diagnostic Accuracy of Cutaneous Signs

Dermatologic Sign Sensitivity Specificity PPV NPV
Acanthosis Nigricans (for T2DM) 64.2% 92.7% 88.3% 75.6%
Pretibial Myxedema (for Graves’) 18.9% 99.8% 94.1% 89.4%

Hirsutism (for PCOS) 71.5% 83.2% 79.0% 76.8%

PPV: Positive Predictive Value, NPV: Negative Predictive Value

a) Regional Findings from Uzbekistan Cohort

4, Unique Pattern: Higher prevalence of acanthosis nigricans in non-obese patients (23.4% vs. 8.9%
in Western cohorts, p=0.01)

5. Delayed Diagnosis: Median time from skin symptom onset to endocrine diagnosis:

a) Rural Areas: 14.2 months

b)  Urban Centers: 8.5 months

C) Histopathological Correlations

6. Thyroid Dermopathy:

a) Mucin deposition confirmed in 100% of biopsy-proven cases

b)  CD34+ fibroblast activation observed

7. Necrobiosis Lipoidica:

a) Granulomatous inflammation in dermis

b)  62% showed IgG deposition on immunofluorescence

8. Case Examples Highlighting Diagnostic Challenges

9. Case 1: A 34-year-old female with hyperpigmented axillary plaques initially treated as fungal
infection, later diagnosed with insulin resistance (HbAlc 6.8%).
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10.  Case 2: A 28-year-old male with "eczema" of shins for 3 years, eventually identified as pretibial
myxedema (TSH <0.01 mIU/L).
Discussion
Dermatologic signs (e.g., necrobiosis lipoidica in diabetes) provide cost-effective diagnostic clues,
especially where lab testing is delayed. In Uzbekistan, limited awareness of these associations
underscores the need for clinician education.Our study provides compelling evidence that dermatologic
manifestations serve as critical early markers of endocrine dysfunction, with significant implications for
clinical practice in Uzbekistan and globally. The findings underscore three key themes:
1. Diagnostic Value of Cutaneous Signs
The high prevalence of acanthosis nigricans (72.3%) in type 2 diabetes patients confirms its role as
a visual biomarker of insulin resistance, particularly valuable in resource-limited settings where
laboratory testing may be delayed. Notably, our finding that 23.4% of Uzbek patients with acanthosis
nigricans were non-obese challenges the conventional association with obesity and suggests the need
for modified screening protocols in Central Asian populations. The specificity of pretibial myxedema
(99.8%) for Graves' disease, though rare (4.3%), makes it pathognomonic when present. This contrasts
with the more common but less specific dry skin in hypothyroidism (58.6%), which requires correlation
with TSH levels for accurate interpretation.
2. Regional Epidemiological Patterns
The Uzbekistan cohort revealed distinct characteristics:
a. Longer diagnostic delays in rural areas (14.2 vs 8.5 months) highlight healthcare access disparities
b. Higher PCOS-related hirsutism rates (47.5%) compared to Western cohorts (typically 30-40%)
may reflect genetic or environmental factors
c. The predominance of mucin deposition in thyroid dermopathy biopsies aligns with global patterns
but showed more extensive CD34+ fibroblast activation
3. Clinical Implementation Challenges
While cutaneous signs offer cost-effective screening opportunities, we identified persistent barriers:
a. 68% of primary care physicians in our survey could not differentiate acanthosis nigricans from
post-inflammatory hyperpigmentation
b. Only 12% of regional clinics routinely examine shins for pretibial changes in thyroid patients
c. Cultural stigma surrounding hirsutism delays PCOS diagnosis by an average of 2.3 years
4. Therapeutic Implications
Early recognition of these dermatologic signs could:
a) Reduce diabetes diagnostic delays by 6-9 months through targeted HbAlc testing
b) Prevent unnecessary antifungal treatments in 38% of acanthosis cases
c) Improve Graves' disease management by 22% through earlier detection of dermopathy
Study Limitations
Retrospective design limited causal inferences
Urban/rural data imbalance (70%/30%)
Lack of long-term follow-up for outcome measures
Future Directions
Development of validated clinical algorithms incorporating dermatologic signs
Training programs for primary care providers in endocrine dermatology
Multicenter studies to explore genetic basis of regional variations
These findings strongly support integrating dermatologic examination into routine endocrine
assessments, particularly in primary care settings where specialized testing may be unavailable. The
consistent patterns observed across international and Uzbek cohorts suggest universal applicability of
these clinical correlations, while the identified regional variations emphasize the need for localized
diagnostic approaches.

oo T 2O

Conclusion
This comprehensive study establishes that cutaneous manifestations serve as vital, often early
indicators of endocrine dysfunction, with particular relevance for clinical practice in Uzbekistan and
similar healthcare settings. Our key conclusions are:
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a)

b)

c)

High-Yield Diagnostic Markers

Acanthosis nigricans emerged as the most prevalent (72.3%) and clinically significant
dermatologic sign of insulin resistance, including in non-obese patients (23.4%) - a distinct
finding in our Uzbek cohort

Pretibial myxedema, though rare (4.3%), demonstrated near-perfect specificity (99.8%) for
Graves' disease

Hirsutism in PCOS showed strong diagnostic value (PPV 79.0%), particularly when combined
with acne vulgaris

Actionable Clinical Implications

Dermatologic examination can reduce diagnostic delays by 6-9 months for diabetes and thyroid
disorders

Simple visual recognition of acanthosis nigricans could prevent unnecessary antifungal treatments
in 38% of cases

Shins examination should become standard practice in suspected thyroid cases

Regional Healthcare Optimization

The documented 14.2-month rural vs 8.5-month urban diagnostic delays call for:

Targeted physician training programs

Community awareness initiatives

Streamlined referral pathways between dermatologists and endocrinologists

Research Priorities

Our findings highlight the need for:

Validation of Central Asia-specific diagnostic algorithms
Genetic studies to explain the high PCOS-hirsutism association
Cost-effectiveness analyses of dermatology-led screening

Final Recommendation: We propose incorporating systematic dermatologic evaluation into all

endocrine assessments, particularly in primary care settings. This approach aligns with WHO
recommendations for non-communicable disease screening while addressing the specific resource
constraints of our region. The consistent patterns we observed support global applicability, while the
identified regional variations (non-obese acanthosis, prolonged rural diagnostic delays) warrant tailored
implementation strategies. This study provides both the evidence base and practical framework to
improve early detection of endocrine disorders through dermatologic indicators - a crucial advancement
for patient outcomes in Uzbekistan and beyond.
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