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Inclusion Criteria:

1) Two eGFR labs following enrollment or being enrolled 

in the DC Cohort

2) One eGFR < 60 mL/min/1.73 m2, or 

an ICD9/10 code for Stage 3-5 CKD.
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BACKGROUND 

OBJECTIVE: 
To explore the prevalence of comorbidities among 

PWH with moderate and severe CKD and identify 

multimorbidity patterns with network analyses.

METHODS 
Data Source: 

This analysis includes consented participants from the 

DC Cohort, an ongoing observational study of 

approximately 13,200 PWH receiving care at 14 HIV 

clinics across Washington, DC.

Statistical Analysis:

1) Demographic and clinical variables 

were summarized using frequencies (%) for 

categorical variables and medians with IQRs 

for continuous variables.

2) Prevalence and partial correlations 

quantified the strength of association 

between comorbidity pairs.

3) Mixed graphical models identified and 

visualized multimorbidity patterns within a 

network structure.

4) Centrality measures (e.g., degree) 

assessed the relative importance of each 

comorbidity in the network.

Covariates:

• Demographic factors (age, sex, 

race/ethnicity), clinical variables, and 

tenofovir disoproxil fumarate (TDF) 

exposure.

• Comorbidities were categorized as the 

binary presence or absence of each 

identified using diagnostic codes from 

electronic health records.

**CKD Classification: Defined by eGFR 

thresholds using KDIGO criteria

• Stage 3–5 CKD (at least moderate): 

eGFR <60 mL/min/1.73 m²

• Stage 4–5 CKD (at least severe): 

eGFR <30 mL/min/1.73 m²

Multimorbidity Network Inputs:

• Presence of ≥2 chronic conditions 

(excluding HIV)

• Pairwise partial correlations used for 

edge construction in the multimorbidity 

network

Conclusions
• Network analysis identified distinct multimorbidity patterns among PWH.

• Hypertension, dyslipidemia, and COPD had the highest weighted degree centrality, making 

them priority targets for screening and integrated care.

• Findings support the use of network methods to inform chronic disease management in PWH, 

especially with kidney dysfunction.
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• Hypertension was the most central condition in both networks [Figure 2], followed by alcohol use 

and COPD (eGFR <60) and dyslipidemia and COPD (eGFR <30).

• A steep drop in centrality suggests a few conditions shape multimorbidity patterns among low eGFR.

• Diabetes, depression, and tobacco use also showed high centrality, indicating broad associations.

Figure 2. Mixed Graphical Models Identifying a Multimorbidity Network Structure and Centrality of 

Comorbidities among PWH with Reduced Kidney Function A) eGFR <60 and B) eGFR <30 

mL/min/1.73m2.  

Note: Nodes represent individual diseases; edges indicate their co-occurrence within participants, illustrating patterns of 

multimorbidity.

• There were 3,728 participants with eGFR < 60 included

• Median age: 53.6 years (IQR: 46.9–60.0);

• Sex and race: 71.9% male; 

• 84.2% identified as Black;

• Majority had TDF exposure (N=1,749; 46.9%).

• 77.9% had ≥1 comorbidity with reduced eGFR.

• 55.8% of participants had an eGFR< 30.

• The top comorbidities [Figure 1] among both groups were: 

1) Hypertension: 64.1% (eGFR<60); 67.7% (eGFR<30)

2) Dyslipidemia: 43.9% (eGFR<60); 43.5% (eGFR<30) 

A)

B)

Figure 1. Distribution of Comorbidities among PWH at each eGFR Threshold (eGFR 

<60 and <30 mL/min/1.73m2. 

• People with HIV (PWH) experience accelerated aging and early 

onset of chronic conditions like chronic kidney disease (CKD), 

hypertension, and diabetes, driving multimorbidity.

• CKD is common among PWH and often co-occurs with other 

illnesses, increasing clinical complexity and risk.

• Multimorbidity complicates HIV care and raises the likelihood 

of adverse outcomes.

• Network analysis can map co-occurring conditions and identify 

high-risk clusters across CKD stages.
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