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Learning Objectives

At the conclusion of this activity, participants will be able to:
1. Identify relevant co-morbidities among PWH in a Ryan White clinic 

population and use literature review to guide approaches for more 
targeted management.

2. Identify resources, both medical and with ancillary clinical staff 
available for aggressive co-management of pertinent co-
morbidities.

3. Discuss methodologies for collecting longitudinal patient outcome 
data and analyzing ways in which multidisciplinary care of co-
morbidities in PWH can be further improved.
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Background

• Widespread use of cART has had a dramatic effect on life expectancy 
among people with HIV.
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Background

• The nature of HIV primary care continues to fundamentally change
• cART has been successful with virologic suppression – current goals 

for >90% suppression are realistic and for many clinics, already 
attained

• Today, less clinical decision making about treating HIV than in past; 
more time devoted to co-morbidities
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How did we get here?
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Background

• Marcus et al (2016) reported data from cohort study of Kaiser-
Permanente patients during 1996-2011
o Life expectancy gap between 20-year-olds with HIV and without was 44.3 y
oBy 2008-2011, gap had been narrowed to 11.8 y

 7.9-year gap if started cART with CD4 >=500
 5.7-year gap if no hepatitis B or C, smoking, drug/alcohol misuse
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Improved survival with cART
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Source: Marcus JL, et al. J Acquir Immune Defic Syndr
2016;73:39–46 

Figure 2. Life expectancy at age 20 for HIV-infected and 
HIV-uninfected individuals by demographic 
characteristics and HIV-transmission risk group, Kaiser 
Permanente, California, 1996-2011. Solid lines 
represent changes for HIV-infected individuals, with 
dotted lines for HIV-uninfected individuals. All changes 
were statistically significant at P < 0.001 for HIV-infected 
individuals, but only for blacks (P = 0.014) and Hispanics 
(P = 0.004) for HIV-uninfected individuals.



Improved survival with cART

• 2016 meta-analysis (Teeraananchai et al) estimated:
o43.3 additional years life expectancy among 20-year-olds in high-income 

countries if on cART
o28.3 additional years among 35-year-olds
o Similar increases among both sexes
o Lower if in low-middle income countries.
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Improved survival with cART
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Source: Teeraananchai et al. HIV 
Medicine (2017), 18, 256—266.

Fig. 2: Expected additional years of life for a person living with HIV starting combination antiretroviral therapy (cART) at 20 years 
of age. CI, confidence interval; LE, life expectancy. *Guaraldi et al. [14] provided life expectancy for age 25 years.



Improved survival with cART

• Antiretroviral Therapy Cohort Collaboration looked at 18 cohorts in 
North America and Europe of patients:
oAged at least 16 y.o. starting cART with at least 3 drugs between 1996-2010
oAt least 3 years follow up time available
o Total of 88,504 patients included in analysis

• Calculated adjusted hazard ratios for mortality in 1st year, 2nd/3rd years 
after starting meds
oAdjusted for age, sex, baseline VL, CD4, AIDS present yes/no, risk group
oCalculated for all-cause mortality and for specific causes

• Compared 3-year periods in total observation period
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Mortality Hazard Ratios 

Year 1 after starting cART Years 2-3 after starting cART 

Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356. 
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Mortality Hazard Ratios 2 
Year 1 after starting  cART Years 2-3 after starting cART 

Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356. 
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Expected Age at Death
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Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356.

Figure 3. Expected age at 
death of men and 
women living with HIV 
starting antiretroviral 
therapy (ART) aged 20 
years, by period of 
initiation. Estimates of 
life expectancy were 
based on mortality 
during the first 3 years of 
follow-up and the second 
and third years of follow-
up. Data are for all 
regions.



Hazard Ratios for Specific COD 1

2022 National Ryan White Conference on HIV Care & Treatment 15

Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356.



Hazard Ratios for Specific COD 2
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Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356.



Hazard Ratios for Specific COD 3
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Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356.



Ergo…

“Since modern ART is highly effective and has low toxicity, the excess 
mortality in people living with HIV is unlikely to be addressed by further 
development of antiretroviral drugs. Instead, lifestyle issues that affect 
adherence to ART and non-AIDS mortality, and diagnosis and treatment 
of comorbidities in people living with HIV will need to be addressed.”
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Source: The Antiretroviral Therapy Cohort 
Collaboration, Lancet HIV 2017; 4: e349–356.



Non-infectious co-morbidities

• With improved survival, age-related risk of chronic diseases has 
increased…but the risk is even more than we would expect.

• These increases appear to happen sooner and more frequently than 
in similar non-PWH.

• Schouten et al (2014)
oCross-sectional analysis of age-associated non-communicable co-morbidity 

prevalence (AANCC) in Amsterdam.
oRecruited HIV patients >=45 years old (N=540) with non-HIV controls (N=524)

 Recruitment monitored to ensure similar age, sex, ethnicity between the groups
o Screened at baseline and every 2 years for AANCC’s
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Non-infectious co-morbidities

• Overall, PWH had higher mean # of AANCC’s (1.3 vs 1.0, p<0.01)
• Also a higher proportion of PWH had more than 1 AANCC

• 69.4% vs 61.8% (p=0.009)

• Every AANCC was more prevalent among PWH
• Significantly more so:  MI, PAD, impaired renal function

• In multivariate analysis, HIV was independent risk factor for higher # 
AANCC’s

• Among PWH only, odds ratio for age bordered on significantly higher 
than non-PWH

2022 National Ryan White Conference on HIV Care & Treatment 20



Age-Associated Noncommunicable
Comorbidities
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Source: Schouten, et al. 
Clinical Infectious Diseases, 
2014;59(12):1787–97

Figure 2. Prevalences of each of 
the different age-associated 
noncommunicable comorbidities 
over the 2 study groups. 
Abbreviation: HIV, human 
immunodeficiency virus.



Prevalence of Comorbidity Risk 
Factors
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Source: Schouten, et al. 
Clinical Infectious Diseases, 
2014;59(12):1787–97



Prevalence of Comorbidity Risk 
Factors 2
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Source: Schouten, et al. 
Clinical Infectious Diseases, 
2014;59(12):1787–97



Noncommunicable
Comorbidities
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Source: Schouten, et al. 
Clinical Infectious Diseases, 
2014;59(12):1787–97

Figure 1. Distribution of the number 
of age-associated noncommunicable
comorbidities stratified by age across 
both study groups. Abbreviations, 
AANCC, age-associated 
noncommunicable comorbidities; 
HIV, human immunodeficiency virus.



Non-infectious co-morbidities

• Guaraldi et al (2011) 
o case control of PWH on ART (N=2,854) with matched controls by age/sex/race from 

general population (N=8,562)
o Sampled from Modena, Italy in 2002-2009.
o Assessed prevalence, risk factors for non-infectious co-morbidities (NICM’s)
o Also assess prevalence of “polypathology” (Pp) in each group

• Prevalence of NICM’s higher in study group than controls in every age 
group

• Independent predictors of Pp from multivariate model: 
o Age, nadir CD4<200, male sex, ART exposure

• Pp prevalence in PWH age groups similar to gen pop groups 10 years older

2022 National Ryan White Conference on HIV Care & Treatment 25



Comparative Prevalence
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Source: Guaraldi, et al. Clinical 
Infectious Diseases, 2011;53(11):1120–6

• Prevalence among PWH higher for nearly 
every comorbidity, in every age group

Table 1. Comparative Prevalence of Selected Noninfectious 
Comorbidities Among Patients Versus Control Subjects, 
Stratified by Age



Comparative Risk
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Source: Guaraldi, et al. Clinical Infectious Diseases, 2011;53(11):1120–6

Figure 1. Comparative 
risk of hypertension, 
diabetes mellitus, renal 
failure, cardiovascular 
disease, and facture, by 
age, among patients 
versus control subjects.



Polypathology Prevalence
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Source: Guaraldi, et al. Clinical Infectious Diseases, 2011;53(11):1120–6

Figure 2. Polypathology
(Pp) prevalence among 
patients and control 
subjects, by age 
categories. The following 
comorbidities were 
included: hypertension, 
diabetes mellitus, 
hypothyroidism, 
cardiovascular disease, 
and bone fractures.



Non-infectious co-morbidities

• Swiss HIV Cohort Study – prospective observational cohort 
established in 1988 with continuous enrollment
oDetermined incidence of clinical events from 2008 through 2010
oData from 8,844 patients included in the analysis
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Clinical Baseline
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Source: Hasse, et al. Clinical Infectious Diseases, 
2011;53(11):1130–9

Table 1. Clinical Baseline 
Characteristics of 8444 HIV-
Seropositive Cohort Participants, 
Stratified by Age



Clinical Baseline 2
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Source: Hasse, et al. Clinical Infectious Diseases, 
2011;53(11):1130–9

Table 1. Clinical Baseline 
Characteristics of 8444 HIV-
Seropositive Cohort Participants, 
Stratified by Age



Clinical Events
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Source: Hasse, et al. Clinical Infectious 
Diseases, 2011;53(11):1130–9

Table 3. Overall and Age-
Related Incidence Rates of 
Clinical Events, 
Hospitalizations, and 
Deaths, from 1 January 
2008 through 31 December 
2010



Clinical Events 2
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Source: Hasse, et al. Clinical Infectious 
Diseases, 2011;53(11):1130–9

Table 3. Overall and Age-
Related Incidence Rates of 
Clinical Events, 
Hospitalizations, and 
Deaths, from 1 January 
2008 through 31 December 
2010



Our experiences
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Earliest experiences with 
subspecialty care

• At our HIV primary care clinic, we have in place:
oBehavioral health
oNutrition
oPulmonary
oChronic pain
oOphthalmology (arrangement with their clinic; not nested)

• In the past, have had other subspecialists collaborating:
oGI – specifically for colorectal cancer screening
o Endocrine
oOncology – nested in cancer center

2022 National Ryan White Conference on HIV Care & Treatment 35



Subspecialists in HIV clinic

• Model for these subspecialty clinics has been essentially free-standing 
clinics physically located in our clinic space
oDesignated specifically for our patients with HIV
o Functionally, similar to sending to subspecialty clinic
oNo additional staff, resources generally involved
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Subspecialists in HIV clinic

• Pros
o Proximity to our providers for theoretical ease of communication
o Familiar location and clinic staff for our patients
o Rapid referrals – patients scheduled on the spot by our clinic staff
o Familiarity/exposure to HIV-specific issues 
o Relationships with colleagues in other specialties

• Cons
o Theoretical ease of communication often just theoretical
o Service essentially standalone 
o Services provided represent historical needs, not necessarily current needs
o Usually heavily dependent on a single subspecialist – vacation, absence, change jobs, 

etc.
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HIV/oncology multi-disciplinary 
clinic

• Per previous, nested in UMCNO Cancer Center from 2013-2019
• Patients evaluated by both ID specialist familiar with cancer care, 

oncologist familiar with HIV care at same visit
• Employed designated patient navigators to assist patients with 

attending visits, take advantage of additional resources available to 
both HIV patients, cancer patients
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HIV/oncology multi-disciplinary 
clinic

• Pros
o Treatment plans involved input from both ID and oncology
o Treatment plans immediately available to the other specialty
o Ease of communication
o Familiarity with additional clinic resources – e.g. cancer center SW, nutrition, 

chemotherapy nurses
o Effective use of ancillary staff to assist with treatment plans
o Addressed an area of clear, current clinical need

• Cons
o Expensive
o Unambiguously not part of HIV primary care, needed separate resources (and 

funding)
o Patients referred from outside clinics often with unavailable clinical data
o At times, disjointed from HIV clinic where most of their care took place
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Assessing burden of co-
morbidities

• With this is in mind, we considered co-morbidities frequently 
encountered that might benefit from more intensive management

• Attempted to more systematically assess burden in our patient 
population

• Possible sources
oBilling data – not always easy to access
oDiscrete medical history in an EMR – needs to be entered (and need an EMR)
oChart review of provider notes – presumably most complete; very time-

consuming to collect
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Assessing burden of co-
morbidities 

• EMR in our clinic is Epic
oVast number of discrete data fields available
oMany, however, are redundant or inconsistently populated
oQuality of data available for review dependent on commitment to 

systematically enter data by providers/staff
 Competing priorities for time during a visit
 Need providers and staff to have a consistent approach
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Epic Slicer Dicer

• Very basic data extraction/query tool added to our Epic system
• Useful for imprecise frequencies of patients, visits, admissions, etc
• Generally, not appropriate for research
• Can be helpful for:

oResearch feasibility studies
oBasic clinic demographics
o Tracking encounter volume/productivity

• Can output patient level data within strata
• Again, data extraction only as good as data input
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Epic Slicer Dicer
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What we learned about our 
patient population

• Among 1,879 patients with HIV seen in prior 18 months
o1,034 (55%) had hypertension
o717 (38%) had hyperlipidemia
o420 (22%) had a history of any kind of cancer
o333 (18%) had diabetes mellitus
o256 (14%) had chronic kidney disease
o141 (8%) had COPD
o126 (7%) had coronary artery disease and/or history of MI
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Where we started

• Identified comorbidities of greatest need for more intensive 
management:
oCKD
oDiabetes mellitus
oCardiovascular disease

• Hypertension with highest prevalence, however felt that this was 
adequately managed by ID clinic providers
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Where we started

• Major benefit of Ryan White-funded clinic within major tertiary care 
academic medical center is diversity of other services available
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HIV Renal Diseases Clinic

• Initial contact made with cardiology and nephrology, who both expressed interest in 
collaboration

• Renal diseases identified as initial priority for pilot
• Engaged nephrology regarding parameters for a multidisciplinary clinic within HIV clinic

o Based on need, decided on once-monthly clinic
o Referrals limited to CKD stage 3-5 or proteinuria; exclude ESRD
o Patients to be evaluated by ID and nephrology together at first visit, co-formulate treatment plans
o Designated nephrologist; 2 rotating HIV providers

 opportunities for rotating ID and nephrology fellows
o Follow-up to be with nephrology alone unless otherwise needed
o Limited to patients with HIV within our clinic
o Identified health educator within nephrology as resource to provide Kidney Smart classes to 

patient
o Enlisted help from our own health educators re: patients who may benefit
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HIV Renal Diseases Clinic

• Main goals of the clinic based on previous experiences
o Rapid referrals to ensure timely evaluation 
o Timely communication between specialties to ensure treatment plan quickly 

implemented, consistent with highest quality HIV care
o Comfort/familiarity with the setting on the part of our patients
o Tight incorporation into HIV primary care
o Availability of clinic patient navigators, health educators to incorporate 

HIV/nephrology plans into their activities
o Building increased familiarity/expertise with managing PWH on part of nephrology
o Building increased familiarity/expertise managing renal disease in our clinic
o Development of relationships with other subspecialists to explore research in the 

field
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Additional clinic support

• In addition to subspecialist MD’s, we worked to integrate health 
educators in our HIV clinic and with nephrology 
oNephrology – Kidney Smart classes
oHIV clinic

 Renal friendly diet
 Assistance with medications/pillboxes
 Follow up re: adherence to therapy for HTN, DM and HIV

• Designated nurse navigator for scheduling, contact with patients re: 
appointments
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HIV Renal Diseases Clinic

• Logistic challenges
oBuilding a unique template for the monthly clinic
o Limiting access to the schedule to 1 scheduler with strict scheduling 

guidelines
oProvider education – awareness of availability 

 Managing expectations about referrals outside scope of clinic
oBalancing perceived need with actual need
oWorkflow for no-shows/lost to follow up
o ID provider scheduling based on inpatient schedules
oAgreeing on contract adjustment for nephrology compensation
oData management for QI 
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What worked

• Referral volume took about a month before providers consistently referred
o Initially a trickle, then a tsunami, then steady
o 62 patients referred in first 18 months.  

• Added a second monthly clinic day for follow ups due to demand 
• Patients tended to show up, even if they “felt fine”

o Frequently did not happen with free-standing nephrology referrals

• Well received by providers and patients
• Assistance of health educators to get patients into clinic or rescheduled if 

missed
• Has operated mostly as embedded in HIV primary care activities
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Challenges faced

• Mostly logistic!
o Follow up visits began to fill up the schedule, delay initial evaluations
oAccess to scheduling not as limited as we liked to think

 Unknown patients scheduled
 Referred patients scheduled to ID, nephrologist on different days, often months apart

• Patients who canceled and came off the schedule did not reschedule
oReferrals had to be kept track of to ensure rescheduled
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Tracking our progress

• Obviously, an essential component of any intervention is evaluating 
effect

• EMR not able to output specific data; need to be manually tracked
oMonthly updates of active patients

• Data tracking initially very basic due to limited volume
• RedCap database in development as volume has grown

o Streamlined data input screens
oUpdated reports in real time
oCan track clinical indicators as well as patient dispo
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Next steps

• Expand this model for intensive multidisciplinary management of 
additional co-morbidities

• Evaluate long-term clinical benefit of this service 
o Evaluate patient and provider satisfaction

• Next priorities:
oDiabetes mellitus
oCardiovascular disease
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Questions?
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How To Claim CE Credit

If you would like to receive continuing education credit for this activity, 
please visit:

ryanwhite.cds.pesgce.com
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