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a b s t r a c t 

Objectives: Marginalized urban populations experience a high burden of HIV and HCV. We assessed the 

prevalence and risk factors for both infections and characterized the care cascades in a cohort of vulner- 

able individuals in Madrid, Spain. 

Methods: We conducted a cross-sectional study (2019-2023) of 4582 individuals via mobile units in high- 

risk hotspots, offering integrated rapid HIV/HCV testing with point-of-care HCV-RNA confirmation. Multi- 

variable logistic regression identified independent HIV risk factors. 

Results: HIV prevalence was 6.3% (95% CI: 5.6-7.0). Among people with HIV (PWH), 17.0% of known cases 

were not receiving antiretroviral therapy; PrEP uptake was zero among HIV-negative individuals. A history 

of injecting drug use was the primary HIV risk factor (adjusted odds ratio[aOR] 6.6; 95% CI: 4.6-9.5), 

followed by age > 50 years, Spanish origin, and alcohol/benzodiazepine misuse (all P < 0.05). Active HCV 

prevalence was 5.5% (95% CI: 4.9-6.2); 15.7% in PWH vs 4.8% in people without HIV ( P < 0.001). Among 

confirmed cases, HCV linkage ( ≥95.2%) and treatment ( ≥88.6%) were high; however, 16.8% of all antibody- 

positive individuals (23.2% among PWH) missed confirmatory RNA testing. 

Conclusions: HIV and HCV remain prevalent, characterized by discontinuities in retention rather than 

diagnosis. Integrated, low-threshold strategies combining harm reduction with social support are required 

to address this syndemic. 

© 2026 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 
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ntroduction 

Spain has an estimated 150,0 0 0 people with HIV (PWH), corre- 

ponding to a 0.4% general prevalence and 0.1% undiagnosed infec- 

ion [ 1 ]. These national averages mask disparities among socially 

ulnerable groups [ 2 ]. Marginalized populations—specifically peo- 

le experiencing homelessness, undocumented migrants, and peo- 

le who inject drugs (PWID)—experience a disproportionate bur- 

en [ 3 ]. Systemic barriers in these groups drive delayed diagnoses, 

uboptimal adherence to antiretroviral therapy (ART), and ongoing 

ransmission [ 4 ]. 

Achieving the Joint United Nations Programme on HIV/AIDS 

UNAIDS) 95-95-95 targets requires expanded testing, yet late di- 

gnosis remains a primary barrier. In Western Europe and Spain, 
iety for Infectious Diseases. This is an open access article under the CC BY license 
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early 50% of diagnoses occur at CD4 counts < 350 cells/mm ³
 5 ], necessitating targeted screening strategies [ 6 ]. Diagnosis alone 

s insufficient; while national incidence has declined, retaining 

arginalized populations in care remains difficult [ 7 ]. Unlike men 

ho have sex with men (MSM), these groups face distinct systemic 

arriers to sustained engagement [ 8 ]. Consequently, public health 

ffort s must shift beyond detection to ensure long-term ART ad- 

erence and viral suppression [ 7 ]. 

Hepatitis C virus (HCV) coinfection affects marginalized PWH 

ue to shared risk factors such as injecting drug use [ 9 ]. Despite

eneral improvements in care [ 10 ], data on active HCV prevalence 

nd care cascade outcomes within these vulnerable groups re- 

ain scarce [ 11 ]. To address this dual burden, the European Cen- 

re for Disease Prevention and Control (ECDC) advocates for inte- 

rated testing and linkage strategies. Since conventional healthcare 

s often inaccessible to these populations due to structural barri- 

rs [ 12 ], mobile health units have emerged as a strategy to deliver

ow-threshold, integrated services directly to the community, over- 

oming access barriers and facilitating treatment uptake [ 10 , 13 , 14 ].

bjective 

We aimed to assess HIV and HCV prevalence, identify associ- 

ted risk factors, and characterize the full care cascades in a large 

ohort of marginalized individuals in Madrid. 

ethods 

tudy population 

This cross-sectional study was conducted in Madrid, Spain, be- 

ween February 2019 and April 2023. Methodological details re- 

arding screening protocols for other bloodborne viruses have been 

ublished previously [ 15–17 ]. We utilized a mobile health unit ac- 

ompanied by a support van, operating on a predefined schedule 

o recruit adult participants ( ≥18 years) through a targeted, venue- 

ased sampling strategy. 

Recruitment sites were selected in collaboration with public 

ealth agencies and community organizations to target epidemi- 

logical hotspots, including social assistance institutions, migrant 

enters, homeless shelters, public gathering spaces, and harm re- 

uction facilities. The mobile unit visited these locations weekly or 

iweekly. Recruitment relied on presence at these high-risk venues 

s a proxy for social vulnerability, capturing a diverse population 

egardless of sexual orientation or specific risk behaviors. 

During operation, a multidisciplinary team comprising a regis- 

ered nurse and a trained peer navigator invited individuals in the 

icinity to participate. Peer navigators conducted structured inter- 

iews to collect sociodemographic and epidemiological data, while 

urses performed rapid HIV testing. All participants received risk- 

eduction counseling. Any participant not on ART was offered an 

mmediate, accompanied referral to a hospital to facilitate linkage 

o care. 

thical approval statement 

Informed consent was obtained from all participants before en- 

ollment. The research adhered to the ethical principles of the Dec- 

aration of Helsinki (2013 revision) and followed STROBE guidelines 

 Supplementary Table 1 ). 

ata collection 

Sociodemographic and behavioral data were collected via con- 

dential, 20-minute interviewer-administered surveys using Re- 

earch Electronic Data Capture (REDCap) software (Vanderbilt Uni- 

ersity, Nashville, TN, USA) hosted on tablets [ 15–18 ]. Procedures 
2

ere maintained during the COVID-19 pandemic following public 

ealth safety protocols. Trained peer navigators entered all infor- 

ation directly; participants did not self-administer surveys. 

Confidentiality was maintained through data anonymization 

nd unique study identifiers. No personally identifiable informa- 

ion was recorded, and data were stored in encrypted databases 

n compliance with European General Data Protection Regulations 

GDPR). 

creening for HIV and HCV infection 

HIV screening was performed by a registered nurse using the 

raQuick ADVANCE Rapid HIV-1/2 Antibody Test (OraSure Tech- 

ologies, Bethlehem, PA, USA; sensitivity 98%, specificity 100%) 

 19 ]. 

For HCV, a two-step algorithm was implemented [ 15–17 ]. Cap- 

llary blood samples were first screened for anti-HCV antibodies 

sing the OraQuick HCV Rapid Antibody Test. Antibody-positive 

articipants underwent confirmatory HCV-RNA testing with the 

pert® HCV Viral Load Fingerstick assay (Cepheid, Sunnyvale, CA, 

SA) to diagnose active infection. 

To prevent duplication, individuals tested multiple times were 

ncluded only once per year in the analysis, considering only the 

rst test result of the calendar year. 

All people without HIV (PWoH) reporting injecting drug use or 

ondomless sex in the past year were informed about pre-exposure 

rophylaxis (PrEP) access, per Spanish national guidelines [ 20 ]. 

inkage to care 

Participants with positive results received immediate counsel- 

ng and peer-navigated referral to specialized healthcare facilities. 

eer navigators coordinated appointments and provided accom- 

animent to facilitate linkage. Retention was supported through 

ollow-up calls and in-person reminders. For PWH with HCV coin- 

ection, clinical follow-up included liver fibrosis assessment (elas- 

ography) and screening for cirrhosis and hepatocellular carcinoma. 

isk factors and outcomes 

Covariates were collected via structured interviews and cate- 

orized as follows: (i) Demographics: sex, age, year of screening, 

nd country of origin. (ii) Social determinants: homelessness (past 

 months) and irregular migration status (residing in Spain with- 

ut legal authorization). (iii) Substance use: alcohol misuse (self- 

eported > 50 g/day), benzodiazepine misuse (physician-diagnosed 

ompulsive use associated with harm), and use of cocaine, heroin, 

r marijuana. History of injecting drug use (IDU) was stratified as: 

ever [reference], past (nonactive in the last year), or active (last 

ear). (iv) Sexual behavior: condomless sex (past year). 

The primary outcome was confirmed HIV infection. The sec- 

ndary outcome was HIV/HCV coinfection. 

tatistical analysis 

Prevalence was calculated as the proportion of positive results 

mong the total number of participants screened for each infec- 

ion, with 95% confidence intervals (CIs) estimated using the exact 

inomial (Clopper-Pearson) method. 

Continuous variables were compared using the Mann-Whitney 

 test, and categorical variables using the Chi-square or Fisher’s 

xact test. To identify independent predictors of HIV infection, 

e employed multivariable logistic regression models (Generalized 

inear Models with binomial distribution and logit link). Variables 

ere included in the model if data missingness was < 5%. Collinear- 

ty was assessed using Spearman correlation coefficients ( > 0.5) 
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Figure 1. Participant flow diagram. The diagram illustrates participant screening, testing, and outcomes for HIV and HCV. Abbreviation: HIV, human immunodeficiency virus; 

HCV, hepatitis C virus. 
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nd Variance Inflation Factors (VIF > 5). These regression models 

rovided the adjusted odds ratio (aOR) and 95% confidence in- 

ervals (95% CI). Standard errors and 95% CIs were estimated us- 

ng 10 0 0 bootstrap replications. Model performance was evaluated 

sing the Area Under the Receiver Operating Characteristic Curve 

AUC) and internally validated via 10-fold cross-validation. Post hoc 

airwise comparisons were conducted for identified risk factors. 

Statistical analysis was performed using Stata v18 (StataCorp 

LC, College Station, TX, USA). Figures and graphs were generated 

sing GraphPad Prism v10 (GraphPad Software, Inc., San Diego, CA, 

SA). 

esults 

IV screening and care cascade 

Of 4741 individuals offered testing, 4582 (96.6%) consented to 

creening ( Figure 1 ). HIV prevalence was 6.3% (287/4582; 95% CI: 

.6-7.0). These cases comprised 17 (5.9%) new diagnoses and 270 

ndividuals with previously known infection. Within the care cas- 

ade, 46 (17.0%) of the 270 participants with a known diagnosis 

ere not on antiretroviral therapy (ART). PrEP uptake was zero 

mong HIV-negative individuals who were informed about PrEP. 

articipant characteristics 

The population ( Table 1 ) was predominantly male (68.4%) with 

 median age of 43 years. Participants experienced homelessness 
3

58.6%) and were of non-Spanish origin (49.7%). Alcohol and ben- 

odiazepine misuse were reported by 36.5% and 34.9%, respec- 

ively, and a history of IDU was reported by 26.0%. 

Stratification by HIV status indicated that, compared to PWoH, 

WH were significantly older (median 49 vs 42 years), more likely 

o be of Spanish origin (74.6% vs 48.7%), and reported higher rates 

f alcohol, benzodiazepine, and cocaine/heroin use (all P < 0.001). 

 history of IDU was more frequent in PWH (72.8% vs 22.8%; 

 < 0.001). Among PWH, those with new diagnoses were signif- 

cantly younger than those with known infection (median 41 vs 50 

ears; P < 0.05). 

isk factors and HIV infection 

Multivariable logistic regression identified five independent fac- 

ors associated with HIV infection ( Figure 2 ). A history of IDU was

ssociated with the highest odds of infection (aOR 6.6, 95% CI: 4.6- 

.5; P < 0.001). Other significant factors included alcohol misuse 

aOR 1.5, P = 0.008), benzodiazepine misuse (aOR 1.5, P = 0.021), 

ge > 50 years (aOR 1.4, P = 0.007), and Spanish origin (aOR 1.3, 

 = 0.046). HIV infection prevalence was highest among partici- 

ants with a history of IDU (17.6%), followed by benzodiazepine 

isuse (11.6%), Spanish origin (9.3%), age > 50 (9.2%), and alcohol 

isuse (7.9%) (all P < 0.001 vs reference groups). 

The five-factor model yielded an AUC of 0.79 (95% CI: 0.76- 

.82). The AUC of IDU history alone was 0.75 (95% CI: 0.72-0.78), 

onfirmed by cross-validation. 
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Table 1 

Participant epidemiological characteristics. 

Characteristics All PWoH PWH P -value 

No. 4582 4295 287 

Male, N (%) 3132 (68.4) 2930 (68.2) 202 (70.4) 0.470 

Age, median (IQR) 43 (33-52) 42 (33-52) 49 (42-55) < 0.001 

Age > 50 years, N (%) 1309 (28.6) 1189 (27.7) 120 (41.8) < 0.001 

Source population, N (%) 

Spain 2304 (50.3) 2090 (48.7) 214 (74.6) < 0.001 

Migrants 

Europe 499 (10.9) 478 (11.1) 21 (7.3) 0.050 

Africa 562 (12.3) 551 (12.8) 11 (3.8) < 0.001 

Latin America 1047 (22.9) 1011 (23.5) 36 (12.5) < 0.001 

Asia 120 (2.6) 120 (2.8) 0 (0) < 0.001 

Unknown 50 (1.1) 45 (1.0) 5 (1.7) 0.240 

Social situation, N (%) 

Homelessness 2684 (58.6) 2516 (58.6) 168 (58.5) 0.753 

Undocumented status 538 (11.7) 513 (11.9) 25 (8.7) 0.107 

Substance misuse, N (%) 

Alcohol ( > 50 g/day) 1671 (36.5) 1539 (35.8) 132 (46.0) < 0.001 

Benzodiazepines 1598 (34.9) 1413 (32.9) 185 (64.5) < 0.001 

People who used drugs (last year), N (%) 

Cocaine 1680 (36.7) 1503 (35.0) 177 (61.7) < 0.001 

Heroin 1094 (23.9) 966 (22.5) 128 (44.6) < 0.001 

Marijuana 520 (11.3) 483 (11.2) 37 (12.9) 0.387 

People who injected drugs, N (%) 

History of injecting drug use 1190 (26.0) 981 (22.8) 209 (72.8) < 0.001 

Active (last year) a 392 (32.9) 322 (32.8) 70 (33.5) 0.852 

Sexual behavior (last year), N (%) 

No condom use a 896 (20.3) 852 (20.6) 44 (16.5) 0.107 

a Percentages for these variables are calculated within the relevant subset of participants . Statistics : 

Values are expressed as numbers (percentage) and median (P25th –P75th ).Abbreviations: HIV = human im- 

munodeficiency virus; PWoH = people without HIV; PWH = people with HIV; IQR = interquartile range; 

N = number. 
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CV infection and care cascades stratified by HIV status 

HCV antibody prevalence was significantly higher in PWH 

57.1%, 164/287) compared to PWoH (13.5%, 573/4257) ( P < 0.001) 

 Figure 1 ). Among antibody-positive individuals, confirmatory HCV- 

NA testing was completed by 76.8% (126/164) of PWH and 85.0% 

487/573) of PWoH ( P = 0.014). Active HCV infection was found in 

5 PWH (35.7%, 45/126) and 207 PWoH (42.5%, 207/487), with an 

verall active HCV prevalence of 5.5% (252/4582; 95% CI: 4.9-6.2) 

n the entire cohort. Of these active infections, recurrent viremia 

history of prior HCV treatment) accounted for 15.6% (7/45) in 

WH and 8.7% (18/207) in PWoH. 

Linkage to care was achieved by 97.8% (44/45) of PWH and 

5.2% (197/207) of PWoH; treatment initiation among those linked 

as 88.6% (39/44) and 93.9% (185/197), respectively. 

Two complementary analyses were performed ( Figure 3 ). In 

he step-by-step conditional analysis ( Figure 3 a), among antibody- 

ositive individuals, PWH were less likely to complete confirma- 

ory RNA testing compared to PWoH (76.8% vs 85.0%; P = 0.014). 

n the cumulative analysis ( Figure 3 b), active HCV prevalence was 

hree-fold higher in PWH (15.7% vs 4.8%; P < 0.001). The propor- 

ion of the total screened cohort that ultimately required and initi- 

ted therapy was 13.6% (39/287) for PWH and 4.3% (185/4295) for 

WoH. 

Among participants with active HCV infection (Supplementary 

able 2), PWH and PWoH shared similar sociodemographic profiles, 

iffering only in the higher prevalence of lifetime IDU among PWH 

88.9%, 40/45 vs 77.3%, 160/207; P = 0.041). 

iscussion 

This study identifies discontinuities in the HIV and HCV care 

ascades among marginalized populations in Madrid, indicating 

hat current public health strategies are insufficient to contain 

hese syndemics. We documented a high HIV prevalence (6.3%), 
4

ssociated with a history of IDU, with only 5.9% of people newly 

iagnosed, but 17.0% of diagnosed individuals not receiving ART. 

he HCV burden was higher, particularly among PWH, where anti- 

ody prevalence was fourfold higher than in HIV-negative counter- 

arts. Conversely, the HCV care cascade demonstrated high linkage 

o care and treatment initiation rates ( > 88%) among those with 

onfirmed viremia without difference between PWH and PWoH. 

The high acceptance of rapid testing (96.6%) validates mobile 

nits as effective tools for case-finding. However, high uptake 

asked a failure in retention: 17.0% of participants with known 

IV were not on ART. This gap aligns with established litera- 

ure citing substance use, mental illness, and housing insecurity 

s primary drivers of disengagement [ 21 , 22 ]. While ’seek-test-treat’ 

trategies—such as the ARISTOTLE programme [ 23 , 24 ]— are essen- 

ial for initial engagement, our results demonstrate that they are 

nsufficient in isolation. To bridge the gap between diagnosis and 

iral suppression, interventions must transition to integrated care 

odels that provide sustained psychosocial and adherence support 

 25 , 26 ]. 

Our study (2019-2023) spanned the COVID-19 pandemic, a pe- 

iod that exacerbated structural inequalities and disrupted conven- 

ional healthcare. Although we did not quantify its specific impact, 

hese disruptions likely heightened the vulnerability of our cohort. 

he uninterrupted operation of our mobile unit during this time 

ighlights the resilience of low-threshold, community-based mod- 

ls. Such services are necessary for maintaining continuity of care 

uring public health crises when traditional systems are compro- 

ised. 

We confirmed a disproportionate HIV prevalence of 6.3%, ex- 

eeding the 0.4% national average [ 1 , 27 ]. While consistent with 

lobal trends for high-risk groups [ 1 , 28 ], our data reveal that this

s predominantly an epidemic of established infection. New di- 

gnoses comprised only 5.9% of the cohort, mirroring national 

urveillance where these populations account for a minority of in- 

ident cases [ 29 ]. 
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Figure 2. Risk factors for HIV infection and associated prevalence. Bar charts dis- 

play HIV prevalence (%) stratified by key demographic and behavioral factors. Ad- 

justed odds ratios (aOR) with 95% confidence intervals (CI) were derived from a 

multivariable logistic regression model. Abbreviations: aOR, adjusted odds ratio; CI, 

confidence interval; HIV, human immunodeficiency virus; yrs., years. 
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Although new diagnoses were infrequent, their concentration 

mong younger participants (median age 40 vs 50 years) indicates 

ersistent transmission. The complete absence of PrEP uptake in 

ur cohort represents a prevention failure. This gap likely reflects 

ystemic barriers, including provider stigma and misconceptions 

egarding candidacy, which exclude high-risk individuals from ac- 

ess [ 30 ]. To halt transmission, prevention strategies must integrate 

rEP delivery with harm reduction and Treatment as Prevention 

 31 ]. 

Substance use, specifically a history of IDU, remains the primary 

river of this epidemic. IDU was the strongest predictor, yielding 

 six-fold increase in infection odds (aOR = 6.6) and moderate dis- 

riminatory power (AUC = 0.75) [ 32 ]. Moreover, significant associa- 

ions with alcohol and benzodiazepine misuse reflect a syndemic 

here substance use, mental health challenges, and homelessness 

ntersect to amplify vulnerability [ 33 , 34 ]. Consequently, interven- 

ions must move beyond single-substance approaches to address 

hese compounding risks comprehensively. 

The association with age > 50 and Spanish origin reflects a 

egacy cohort: long-term survivors of Spain’s 1990s heroin epi- 
5

emic, which was driven by IDU among nationals [ 29 ]. Decades 

ater, these individuals face the intersection of aging, multimorbid- 

ty, and the sequelae of historical antiretroviral toxicities [ 35 ]. This 

eality demands a shift in care models, moving beyond simple vi- 

al suppression to address the complex geriatric and social needs 

f this survivor population. 

We observed a disparity in HCV burden, with PWH exhibit- 

ng significantly higher rates of exposure and active infection than 

WoH. This persists despite the universal availability of direct- 

cting antivirals and low national HCV prevalence among PWH 

 36 ]. The gap underscores that while shared risk factors—primarily 

DU—drive transmission [ 32 ], systemic barriers continue to impede 

CV cure even among those engaged in routine HIV care. 

Provider hesitancy and irregular engagement are established 

lobal barriers to HCV elimination [ 11 , 12 ]. Consistent with Euro- 

ean data [ 37 ], active substance use compromises treatment out- 

omes and correlates with the elevated recurrent viremia rates 

bserved among PWH with a history of HCV treatment. How- 

ver, once engaged, linkage and treatment initiation rates were 

igh for both PWH and PWoH. This demonstrates that despite sys- 

emic impediments, high uptake is achievable through targeted, 

ow-threshold care models. 

HCV elimination is further complicated by evolving transmis- 

ion dynamics, ranging from the USA opioid crisis [ 38 ] to sexually 

cquired infection among MSM [ 39 ]. Addressing this complexity 

emands more than treatment access; it requires sustained, mul- 

ifaceted interventions. As evidenced by outcomes in Athens, re- 

ucing incidence relies on maintaining high-coverage harm reduc- 

ion alongside routine testing and rapid linkage [ 40 ]. Future re- 

earch must therefore evaluate the long-term durability of such 

ntegrated strategies on retention, viral suppression, and incidence 

ithin these underserved populations. 

mplications for public health policy and health equity 

Our findings support three policy shifts for Spain and similar 

igh-income settings where conventional strategies fail marginal- 

zed populations: 

i) Scale up low-threshold, integrated models: The 96.6% testing 

uptake validates mobile units as high-yield investments for re- 

ducing health inequities. These services must be institutional- 

ized as core components of national HIV/HCV strategies to en- 

gage hard-to-reach groups effectively. 

ii) Pivot resource allocation from diagnosis to retention: The 17.0% 

treatment gap among diagnosed individuals exposes a failure in 

long-term support. Funding must shift towards integrated care 

models that address the syndemic drivers of disengagement—

substance use, mental health, and homelessness—rather than 

solely funding case-finding. 

ii) Dismantle barriers to PrEP access: The absence of PrEP uptake 

confirms systemic exclusion. Prevention policies must be re- 

formed to integrate PrEP delivery directly into harm reduction 

and low-threshold settings, ensuring equitable access for those 

at highest risk. 

trengths of the study 

This study’s primary strength lies in the large-scale recruitment 

n = 4582) of a hard-to-reach population often excluded from 

onventional surveillance, providing adequate statistical power for 

recise prevalence estimates. Furthermore, the comprehensive col- 

ection of sociodemographic and behavioral data allowed for a 

ranular analysis of infection drivers beyond basic demographics. 

inally, methodological rigor was ensured through standardized 

esting algorithms, systematic data management (REDCap), and the 

eployment of specialized personnel, minimizing data entry errors. 
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Figure 3. HCV clinical care cascade and population-level programmatic yield stratified by HIV status (PWH vs PWoH). (a) Step-by-step conditional analysis (Clinical Cascade), 

where percentages represent the proportion progressing from the previous step. (b) Cumulative analysis (Programmatic Yield), where percentages are calculated based on the 

total initial cohort for each group, reflecting both disease prevalence and cascade attrition. P -values were calculated using the Chi-square or Fisher’s exact test to compare 

proportions between groups. Abbreviations: HCV, hepatitis C virus; PWH, people with HIV; PWoH, people without HIV. 
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imitations of the study 

Several limitations warrant mention. First, the cross-sectional 

esign precludes causal inference and prevents the estimation of 

IV incidence. Second, recruitment from specific high-risk hotspots 

ntroduces selection bias; thus, results should be interpreted as 

haracteristic of these hard-to-reach networks rather than the 

roader vulnerable population. Third, reliance on self-reported data 

ntroduces recall and social desirability biases; crucially, ART sta- 

us was not externally verified against medical records. Finally, 

he lack of long-term follow-up data prevented the assessment 

f sustained virologic response for HCV treatment. Consequently, 

ithout systematic genotype sequencing, we could not reliably 

ifferentiate true reinfections from treatment relapses, necessi- 

ating the conservative classification of these cases as recurrent 

iremia. 

onclusion 

This study confirms the high prevalence of HIV and HCV 

oinfection among marginalized populations in Madrid, identi- 

ying retention—not diagnosis—as the primary failure of current 

ealth strategies. Controlling these syndemics requires a policy 

hift towards integrated, low-threshold models that address sys- 

emic drivers like homelessness and substance use. Ultimately, im- 
6

roving outcomes demands moving beyond case-finding to ensur- 

ng sustained, holistic engagement. 
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