THE GEORGE

WASHINGTON Prevalence, Incidence, and Risk Factors for Dermatologic

UNIVERSITY

oo Gonditions in People with HIV in the Modern Antiretroviral Era:
vy A Cohort Study in Washington, DC

“hidrens Hationa Yagiz Matthew Akiska, BSE'2; Morgan Byrne, MPH?2; Mana Nasseri, BS;
Adeline Koay, MBBS,

MSc3; Michael A. Horberg, MD, MAS#°; Anne Monroe, MD?4;

1 THE DC COHORT Adam Friedman, MD®"; Natella Rakhmanina, MD, PhD*78"
On Behalf of the DC Cohort Executive Committee | *Co-senior authors with equal contributions

Advancing HIV Care and Treatment in the District of Columbia

1School of Medicine and Health Sciences, The George Washington University, Washington, DC, USA.
2Milken Institute School of Public Health, The George Washington University, Washington, DC, USA.

SMid-Atlantic Permanente Research Institute, Kaiser Permanente Mid-Atlantic States, Washington, DC, USA.
%Department of Dermatology, George Washington University School of Medicine and Health Sciences, Washington, DC,

3Division of Pediatric Infectious Diseases, Medical University of South Carolina, Charleston, South Carolina, USA. USA.
“Department of Health Systems Science, Kaiser Permanente Bernard J. Tyson School of Medicine, Pasadena, 'Division of Infectious Diseases, Children’s National Hospital, Washington, District of Columbia, USA.

California, USA.

8Elizabeth Glaser Pediatric AIDS Foundation, Washington, DC, USA.

Introduction ______________ Methods

« Dermatologic diseases (DDs) remain highly prevalent among people with HIV (PWH),
affecting up to 90% globally despite widespread use of antiretroviral therapy (ART).-3

« While the incidence of AIDS-defining ilinesses has declined, chronic infectious and
inflammatory skin conditions persist.%4

« These conditions contribute to morbidity and may be influenced by immune status,
behavioral factors, and access to specialty care.

« Using the DC Cohort, a large, diverse HIV population in Washington, DC, we examined
the prevalence, incidence, and risk factors for DDs.

« Longitudinal study of 11,738 adults with HIV (=18 years) receiving care at 14 sites in Washington, DC (2011-
2024) °; participants enrolled by 9/30/2023 with 21 CD4 count and =2 HIV-related visits, followed through last
visit or 12/31/2024.

« Dermatologic diagnoses were identified using ICD-9/10 codes and categorized as infectious, inflammatory, or
cutaneous malignancies (CM).

* Prevalence was assessed in the full cohort and incidence trends were analyzed among participants newly
diagnosed with HIV within 12 months of enrollment and without baseline skin disease.

« Multivariable logistic was used to assess factors associated with the presence of infectious, inflammatory, or
malignant dermatologic conditions adjusting for demographics, immune status, site type, and behavioral factors.

Among 11,738 PWH, 49.3% had =1 dermatologic diagnosis (Figure 1):

* Infectious DDs: 41.5% (most common: dermatophytosis 19.9%, HSV 13.0%, viral warts
12.3%)

* Inflammatory DDs: 28.2% (follicular disorders 5.6%, seborrheic dermatitis 4.6%,
alopecia 4.1%)

« CM: 5.8% (HPV-SCC 2.8%, carcinoma in situ 1.3%, Kaposi sarcoma 0.9%)

Incidence declined from 2011 to 2024 for all categories: Infectious: 388 — 34 per 1,000,
Inflammatory: 306 — 60 per 1,000, Malignant: 31 — 6 per 1,000 (Figure 2, p<0.001);
Multivariable risk factors (Table 1):

« CM: older age (aOR 1.15), cisgender female (aOR 6.57), public insurance (aOR 1.44),
male-to-male sexual contact (aOR 1.52)

« Inflammatory conditions: cisgender female (aOR 1.30), higher CD4 (aOR 1.37), public
insurance (aOR 1.45), community site care (aOR 1.26), MSM (aOR 1.24), and alcohol
use (aOR 1.14)

 Infectious conditions: history of opportunistic infections (aOR 4.04), lower CD4 (aOR
1.88), public insurance (aOR 1.33), community care (aOR 1.28), MSM(aOR 1.24),
alcohol use (aOR 1.17), smoking (aOR 1.15).

Table 1. Adjusted Multivariable Logistic Regressions Analysis of Factors associated
with Cutaneous Malignancy, Inflammatory, and Infectious DDs in PWH

Cutaneous Inflammatory? Infectious?
Malignancy’

Age per 10 years 1.15(1.07-1.24)*** 0.91 (0.87-0.95)*** 0.96 (0.92-0.99)*
Race

White non-Hispanic Ref Ref Ref

Black non-Hispanic 0.40 (0.302 0.52)*** 0.85 (0.65-1.10)*** 0.91 (0.78-1.05)

Hispanic 0.25(0.138 0.43)*** 0.65 (0.54-0.78) 0.98 (0.79-1.21)

Other 0.39 (0.282 0.53)*** 0.78 (0.63-0.95)* 0.84 (0.72-1.00)*
Current Gender

Male Ref Ref Ref

Female 6.57 (5.11-8.45)*** 1.30 (1.12-1.50)*** 0.83 (0.75-0.93)**
Site Type
Academic v. Community 0.79 (0.70-0.90)*** 0.78 (0.71-0.86)***
Time since HIV Diagnosis, 1.05 (1.00-1.11) 1.03 (0.99-1.06) 1.03 (1.01-1.06)*
per 5 years
Opportunistic Infections

No Ref Ref Ref

Yes 2.51(2.07-3.04)*** 1.72 (1.53-1.94)*** 4.04 (3.67-4.44)***
CD4 at Enroliment

< 200 cells/mm? Ref Ref Ref

200-500 cells/mm? 1.14 (0.87-1.50) 1.04 (0.85-1.27) 1.29 (1.11-1.50)**

= 500 cells/mm? 1.10 (0.80-1.50) 1.37 (1.10-1.71)**  1.88 (1.59-2.23)***
Nadir CD4 at Enroliment

< 200 cells/mm? Ref Ref Ref

200-500 cells/mm? 0.80 (0.65-0.98)" 1.07 (0.93-1.23) 1.16 (1.04-1.29)**

= 500 cells/mm? 0.61 (0.46-0.82)*** 0.86 (0.71-1.02) 0.93 (0.81-1.07)
Viral Load at Enrollment

< 200 copies/mL Ref Ref Ref

= 200 copies/mL 1.04 (0.85-1.28) 1.11 (0.97-1.26) 0.96 (0.86-1.06)
Insurance Status

Private Ref Ref Ref

Public 1.27 (1.04-1.55) 1.45 (1.27-1.65)*** 1.33 (1.21-1.47)***

Unknown/Other 0.79 (0.44-1.44) 0.82 (0.58-1.16) 0.99 (0.78-1.26)
Smoking Status at Enroliment

Never Ref

Current/Former 1.15(1.05-1.27)**

Missing 1.14 (0.97-1.33)
History of Alcohol Abuse

Never Ref Ref

Current/Former 1.13 (0.99-1.30) 1.17 (1.05-1.31)*"

Missing 0.94 (0.81-1.08) 1.05 (0.93-1.20)
History of IVDU

Never Ref

Current/Former 0.94 (0.79-1.13)

Missing 1.03 (0.92-1.15)
HIV Transmission Risk

Heterosexual Ref Ref Ref

MSM 1.52 (1.13-2.04)**  1.24 (1.06-1.45)** 1.24 (1.10-1.40)***

PWID 0.71 (0.49-1.02) 0.79 (0.62-1.02) 0.97 (0.78-1.20)

Other/Unknown 0.75 (0.59-0.94)* 0.95 (0.81-1.11) 0.81 (0.72-0.92)***

Abbreviations: Cl (Confidence Interval); aOR (Adjusted Odds Ratio); IVDU (Intravenous Drug Use); MSM (men who
have sex with men); PWID (persons who inject drugs). Significance: *P<0.05; **P<0.01, ***P<0.001

1: Cutaneous Malignancy Model (N=10,886) age (per 10-year increment), race/ethnicity, gender, time since HIV
diagnosis (per 5-year increment), CD4 count (cells/mm?), CD4 nadir (cells/mm?), HIV viral load (= 200 copies/mL),
insurance status and HIV transmission risk.

2: Inflammatory Model [excludes rash diagnoses] (N=10,886) adjusted for age (per 10-year increment), race/ethnicity,
gender, time since HIV diagnosis (per 5-year increment), CD4 count (cells/mm?), CD4 nadir (cells'rmm?), HIV viral load
(= 200 copies/mL), insurance status, HIV transmission risk, site type and history of alcohol abuse at enroliment

3: Infectious Model (N=10,886) adjusted for age (per 10-year increment), race/ethnicity, gender, time since HIV
diagnosis (per 5-year increment), CD4 count (cells/fmm?), CD4 nadir (cells/rmm?), HIV viral load (= 200 copies/mL),
insurance status, HIV transmission risk, site type, history of alcohol abuse, smoking status, and history of [VDU at
enroliment.

Results

Figure 1. The Number and Frequency of Dermatologic Conditions (N=11,738).
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Abbreviations:

HPV = Human Papillomavirus;

HSV = Herpes Simplex Virus;

MRSA = Methicillin-Resistant Staphylococcus aureus;
SCC = Squamous Cell Carcinoma;

2862 SJS/TEN = Stevens-Johnson Syndrome / Toxic

401 Epidermal Necrolysis.
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Year
Skin Condition Categories = Any Condition = Cutaneous Malignancy Infectious Inflammatory
Number At-Risk
Inflammatory 160 289 380 432 513 539 606 652 665 598 545 500 482 372
Infectious 160 294 387 434 512 518 581 625 640 575 526 485 463 358
Cutaneous Malignancy 160 297 398 465 952 992 679 748 776 728 686 645 633 524
Any Condition 160 284 366 403 482 486 537 565 563 483 427 382 361 250

« Despite declining incidence, chronic DDs contribute to HIV comorbidities, influenced by immune status, behavior,
and social determinants —supporting prior findings of incomplete skin immune recovery despite viral
suppression.26

* Incidence of all DDs in this cohort declined significantly from 2011 to 2024, likely reflecting improved ART uptake
and early care—but chronic dermatologic morbidity remains.

« Site of care and insurance status were independently linked to DD prevalence, suggesting disparities in access or
diagnostic capture.

« Public insurance, alcohol abuse, smoking, and prior opportunistic infections were independently associated with
higher dermatologic disease risk, underscoring the impact of structural and behavioral determinants.

« Cisgender females had >6-fold increased odds of cutaneous malignancy, and risk increased with age, suggesting
the need for sex- and age-tailored screening strategies.

« Limitations include potential ICD misclassification and variable dermatologic access by site (surveillance bias).

* Findings support early ART, routine skin screening, and targeted efforts to reduce care disparities, especially for
women and publicly insured patients.
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