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In response to the call to create an AIDS Education
and Training Center for Nurse Practitioner Educa-
tion by the Health Resources and Services Adminis-
tration, The Johns Hopkins University School of
Nursing embarked on a transformative curriculum
overhaul to integrate HIV prevention, treatment,
and care into the Adult/Geriatric Nurse Practitioner
Program. A six-step process outlined in the Curricu-
lum Development for Medical Education was
followed. A pilot cohort of Adult/Geriatric Nurse
Practitioner students were enrolled, including 50%
primary care setting and 50% HIV-focused primary
care through a 12-month HIV continuity clinic expe-
rience. Through this pilot, substantive changes to
the program were adopted. Programmatic outcomes
were not compromised with the modification in
clinical hours. The model of a 12-month HIV continu-
ity clinical experience reduced the number of required
preceptors. This model has important implications for
the HIV workforce by demonstrating successful inte-
gration of HIV and primary care training for nurse
practitioners.
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Persons living with HIV (PLWH) deserve quality,
patient-centered, and life-affirming care that is rooted
in evidence. Poor access to such care may result in
stigma, late diagnosis, opportunistic illnesses, and
immunologic decline, including the potential develop-
ment of AIDS. New infections continue to dispropor-
tionately impact underserved and marginalized
populations, such as communities of color, persons
with lower socioeconomic status, and persons
engaged in substance use, as well as men who have
sex with men and transgender women (Centers for
Disease Control and Prevention [CDC], 2013, 2015).
The National HIV/AIDS Strategy for the United
States provides a roadmap to reduce new HIV
infections, increase access to care, improve health
outcomes, increase provider diversity, and reduce
HIV-related disparities and health inequities. Notably,
the plan calls for ‘‘developing models of competent
care that treat the whole person, as well as the virus’’
(Office of National AIDS Policy, 2015. p. 5).

Baltimore, Maryland, and the District of Columbia
in the United States are among the 12 metropolitan
statistical areas most affected by HIV (Centers for
Disease Control and Prevention, 2015). HIV care spe-
cialists and primary care clinicians are widely avail-
able in the urban areas of this region. However, the
HIV specialist often becomes the default provider
for primary care services due to overlapping needs
for prevention and chronic disease management,
and a lack of HIV expertise among primary care
providers.

Nurse practitioners (NPs) are highly trained pri-
mary care providers with evidence demonstrating
that health outcomes for PLWH under their care are
comparable to those of physicians (Ding et al.,
2008). A recent national HIV provider survey demon-
strated that NPs, more than any other clinical group,
reported greater attention to adherence and retention
in care (Weiser et al., 2015). Patient satisfaction is
often highly rated by patients who receive care
from NPs (Swan, Ferguson, Chang, Larson, &
Smaldone, 2015), and fewer health inequities have
been demonstrated by providers with greater cultural
competence (Saha et al., 2013). Despite these
findings, training programs designed to integrate
HIV clinical care competencies into primary care
are lacking for the NP.

In response to the call to create an AIDS Education
and Training Center for Nurse Practitioner Education
by the Health Resources and Services Administra-
tion, The Johns Hopkins University School of
Nursing (JHUSON) embarked on a transformative
curriculum overhaul to integrate HIV prevention,
treatment, and care into the Adult/Geriatric Nurse
Practitioner (AGNP) Program. We will review the
process of curriculum development, pilot implemen-
tation, and modification of the AGNP HIV-Primary
Care Certificate (HIV-PCC) program, which was de-
signed to enhance the development of the primary
care workforce in caring for persons at risk for or
living with HIV.
Methods
A six-step process outlined by Kern, Thomas, and
Hughes (2009) was followed to facilitate an iterative
curriculum design process that was grounded in the
needs of the community as well as trainees within
the institution (Figure 1). The evaluation proceeded
in three phases using a continuous quality-
improvement process that included: Phase I (develop-
mental); Phase II (pilot); and Phase III
(implementation).

In Phase I, a steering committee of five faculty and
a senior AIDS Certified Registered Nurse with
subject matter expertise was formed. The committee
chose to encompass HIV care and HIV treatment as
distinct entities in the program design. HIV care
refers to the health system and clinical infrastructure
that support client engagement, adherence, and reten-
tion, while HIV treatment focused on the use of
antiretroviral therapy, management of opportunistic
infections and co-infections, and the associated
clinical aspects.

Step 1: Problem Identification and General
Needs Assessment

The steering committee began by conducting an
extensive literature review identifying the current
epidemiologic profile within the greater Baltimore
area and the State of Maryland, as well as national



Figure 1. The Six-Step Curriculum ProcessModel. Reprinted with permission of The Johns Hopkins University Press fromKern,
D. E., Thomas, P. A., & Hughes, M. T. (Eds.). (2009). Curriculum development for medical education: A six step approach. p. 6,
Figure 1.1. Baltimore, MD: Johns Hopkins University Press.
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trends in HIV treatment and care. The section below
summarizes the overarching themes within the data at
the time of program development, highlighting the
critical need for such a program in this region.

� The Baltimore and Washington metropolitan areas
are among the hardest hit by HIV in the United
States (CDC, 2013; Maryland Department of
Health and Mental Hygiene, 2012).

� Aging with HIV is a challenge for primary care
management (Capeau, 2011; U.S. Department of
Health And Human Services, 2013).

� Despite having a greater prevalence, communities
of color and sexual minorities lack providers who
reflect their race, sexual identity, and/or culture
(Earl et al., 2013; Sabin, Riskind, & Nosek, 2015).

� Great strides have been made to reduce the inci-
dence of infection in people who inject drugs, yet
substance abuse remains a key challenge in
primary care (Gonzalez, Barinas, & O’Cleirigh,
2011; Mimiaga et al., 2013).

� There is a substantial shortage of HIV primary care
providers with specialized training in HIV treat-
ment and care (U.S. Department of Health and
Human Services, 2010).
Step 2: Targeted Training Needs Assessment

The steering committee reviewed the available
data and sought to determine the level of preparation
of the community of interest, the JHUSON student
body. A seven-question, anonymous survey was
developed and approved with exempt status by The
Johns Hopkins University investigational review
board. This surveymonkey.com link was e-mailed
to all JHUSON students (n 5 802), with weekly
reminders between February and March 2013.

http://surveymonkey.com
mailto:Images of Figure 1|tif


Figure 2. Johns Hopkins University School of Nursing curriculum survey student training needs assessment.
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A total of 232 responses (28.9%) were received:
92% female and 78.3% Caucasian, 11.7% Asian,
and 9.1% African American, with 3.9% reporting
Hispanic ethnicity. Of the respondents, 75.2%
reported being unprepared at present to provide
HIV and primary care services. Students were asked
to comment on specific areas they believed were
insufficient in the education program. The majority
(.50%) felt their preparation was lacking in the
following critical areas: counseling for newly diag-
nosed patients, HIV screening in at-risk populations,
caring for sexual minority communities, caring for
linguistically diverse communities, primary care in
HIV, HIV and older adults, and clinical opportunities
with PLWH (Figure 2).

Step 3: Determine Goals and Objectives

The data led the steering committee to critically
reflect on the then-current training model and
challenged the assumption that entry-level HIV
content was adequately addressed in the course of
study. As a result, a key programmatic objective
became the development of an HIV competency
roadmap to address: (a) the entry-level competencies
of care, treatment, and prevention of HIV; and (b) the
associated didactic and clinical coursework that facil-
itated mastery of these competencies. The roadmap
made it clear that modification of existing AGNP
courses along with the development of three new
HIV-content-focused courses was required to address
the required competencies. These curriculum en-
hancements were designed to transform the curricu-
lum into an integrated HIV primary care program.

Performance-related goals were designed to mea-
sure overall programmatic outcomes to track this
transformative curriculum change. Outcomes are
evaluated at several points: (a) successful completion
of required courses within the prescribed time-frame,
(b) clinical and cultural competency progression by
preceptor assessment, (c) percentage of students
completing the degree, (d) percentage graduating

mailto:Images of Figure 2|tif
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within the prescribed time frame, and (e) the percent-
age of students who successfully pass the profes-
sional examination (i.e., AGNP Certification Exam)
on the first attempt. Completion and pass rate of the
Advanced AIDS Certified Registered Nurse
(AACRN) examination was determined to be the final
measure of program outcome.

Step 4: Education Strategies

Upon initiating curriculum enhancement, the orig-
inal AGNP program was a 40-credit, 18-month pro-
gram of study that prepared graduates to provide
person-centered, evidence-based primary care. The
program had 548 clinical hours and was based on
the Consensus Model for Advanced Practice Regis-
tered Nurse Regulation (APRN Consensus Work
Group & National Council of State Boards of
Nursing APRN Advisory Committee, 2008), the
Criteria for Evaluation of Nurse Practitioner Pro-
grams (National Task Force on Quality Nurse
Practitioner Education, 2012), the NP Core Compe-
tencies with Curriculum Content (National
Organization of Nurse Practitioner Faculties, 2012),
and the Adult/Gerontology Primary Care Nurse Prac-
titioner Competencies (American Colleges of
Nursing, 2010).

As developed for pilot implementation, the
enhanced AGNP with HIV-PCC is a 52-credit, 660-
clinical-hour, 18-month, fulltime course of study
with 50% of the primary care training occurring in
an HIV care setting (Table 1). The HIV-PCC program
includes 12 credits across five required core courses
and 112 additional clinical hours in specialty rota-
tions. Students are required, under the supervision
of their preceptors, to manage a panel of 30 patients
(i.e., panel management) during a 12-month period.
Faculty felt that the most effective strategy for
providing competency for comprehensive HIV treat-
ment and care was to facilitate experiential learning
in HIV primary care settings. In this practicum, the
learner spends 1 day a week (10-12 hours) in the
HIV primary care clinic over a 12-month period.

A substantial change to the existing AGNP pro-
gram was required to integrate HIV-PCC didactic
and clinical content. This transformative model
replaced the AGNP clinical rotations, which tradi-
tionally rotated to a new site each semester, with
12-month continuity clinic experiences in a single
HIV primary care site. The intent of this change
was to allow students greater time for self-
assessments and personal audits of their own patient
care and clinical practice. To directly facilitate this
process, an additional course was designed and
placed in the student’s last semester of study. The
purpose of this course is to support individual and
peer-driven critical appraisal and synthesis of clinical
care by addressing three key questions: (a) Who in
my patient panel has an undetectable viral load and
why?; (b) Who in my patient panel has a detectable
viral load and why?; and (c) Have I optimized both
HIV and primary care clinical outcomes in my pa-
tients? The course further integrates key clinical indi-
cators of quality of care while challenging students to
consider barriers. Such an experience affords the stu-
dent the opportunity to improve their own care
cascade and enhance clinical decision-making in a
patient-centered manner.

Step 5: Implementation

Transition from Phase I to Phase II (Pilot) occurred
after a draft curriculum was designed and approved
for implementation. In preparing to implement this
program, the steering committee had to address
important barriers and obtain necessary regulatory
approvals to ensure that accreditation standards
were met.

Overcoming barriers. Once clinical sites were
identified, the potential for a reduction in clinical pro-
ductivity (i.e., lower billed revenue) by precepting
providers became the largest barrier to implementa-
tion. A comprehensive review of The Johns Hopkins
University School of Medicine approach for medical
education and other nursing programs that use a
compensation-based preceptor model was completed.
To overcome this barrier, the steering committee
decided to compensate preceptors for the potential
loss of billed revenue by providing 5% effort to the
preceptor for each student.

Academic and regulatory approvals. Prior to im-
plementing any new academic program at JHUSON,
a series of approvals must occur in the institution and
with external regulatory agencies. Given that HIV-



Table 1. HIV-PCC Enhancement of Johns Hopkins University School of Nursing Adult/Geriatric Nurse Practitioner Program
(in bold)

Semester Courses Credits
Adult/Geriatric Nurse Practitioner

HIV Primary Care Provider

Fall Clinical Pharmacology 3 In addition to an orientation to HIV-PCC
program, students in this semester gain
fundamental building blocks for primary
care practice
No changes or modifications are expected
in this semester of study

Physiology/Pathophysiology 3
Advanced Health Assessment and Measurement 2
Advanced Health Assessment Adult/Geriatric Variation 1
Diagnosis, Symptom, and Illness Management I 2

Winter Diagnosis, Care and Management of Persons with
HIV/AIDS

3 Students will complete a rotation in
Prevention Clinical Sites

HIV and Comorbidities Health Assessment Clinical 1 Health Assessment with Exemplar HIV-infected
Patients (HCV, HBV, Substance abuse,
Older adults) 56 clinical hours

Spring Human and Family Development - Lifespan 2 Clinical Day 1
274 clinical hours

Clinical Day 2
274 clinical hours

Adult/Geriatric HIV
Primary Care

Adult/Geriatric General
Primary Care Clinic
Rotation #1

Diagnosis, Symptom, and Illness Management II 2
Advanced Practice in Primary Care I 4
Statistical Literacy and Reasoning in Nursing Research 3
Health Promotion, Disease Prevention 2

Summer Advanced Practice in Adult Primary Care II 3 Adult/Geriatric General
Primary Care Clinic
Rotation #2

Applications of Research to Practice 3
Health Disparities 3

Fall Philosophical, Theoretical, and Ethical Basis for Nursing 3 Adult/Geriatric General
Primary Care Clinic
Rotation #3

Advanced Practice nursing: Clinical Topics and
Professional Issues

4

Context of Healthcare for Advanced Practice Nursing 3
HIV Complex Continuity Care 3 HIV Comorbidity

Specialty Rotations
56 clinical hours

Note. HIV-PCC 5 HIV Primary Care Certificate; HBV 5 hepatitis B virus; HCV 5 hepatitis C virus.
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PCC sits within and requires enhancements to an ex-
isting and previously approved AGNP program of
study, the approval process began with the Master’s
curriculum committee and proceeded through the
institution-specific review process. Once all internal
clearances were granted, a submission was required
to the Maryland Higher Education Commission for
statewide approval and accreditation.

Examination of entry-level advanced practice
nursing competency. The steering committee felt it
was essential that the programmatic enhancements did
not negatively impact preparation for the American
Nurses Credentialing Center or American Academy of
Nurse Practitioners certification examinations. As the
programwas thefirst forNPeducation, the steering com-
mittee also sought to recognize the exceptional efforts
students put forth to gain content-level expertise. The
program sought curriculum review by the HIV Nursing
Certification Board and it was determined to meet the
minimal education requirements to allow students to
sit for the AACRN examination directly upon comple-
tion of their degree. This closed-book examination pro-
vided a comprehensive assessment of our students’
knowledge on entry into practice. In preparation for
this examination, students received a comprehensive
8-hour preparatory review course. They were also given
details about sitting for additional interprofessional HIV
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specialty certification once the necessary number of
practice hours were fulfilled.
Step 6: Evaluation and Feedback

The evaluation approach for our curriculum
enhancement began with the creation of a rapid-
cycle, continuous quality-improvement process.
Three separate phases were developed to separate
the targeted outcomes for each phase of the work,
which allowed for short-term goal identification and
immediate feedback into curriculum improvements
through the design and the pilot implementation.
The results of the pilot curriculum implementation
led to the findings and changes summarized below.

As part of the evaluation process, pilot students
were requested to provide ongoing feedback. Each
student met individually with faculty and staff
throughout the program to review progress and
need for additional supportive infrastructure.
Students kept a reflective journal of their clinical ex-
periences and were specifically asked to detail their
own views about their growth. Finally, the evaluation
coordinator for the grant met with the students each
month for the first three sessions of the pilot project
and quarterly thereafter for the purpose of debriefing,
discussing concerns, and facilitating collaborative
learning approaches to clinical challenges.
Results
Pilot Implementation

The program began with four students in
September 2013, as outlined in the Pilot Curriculum
in Table 2. In total, 96 patients received care during
the 12-month continuity clinic, with an average of
24 patients having at least two visits per student. Pa-
tients were predominantly African American (96%)
and female (56%), with a mean age of 50.5 years.
The student panels also included 16% sexual minor-
ity, 23% past/current substance users, and 40% hepa-
titis C co-infection. The median CD41 T cell count
at baseline was 527.5 cells/mm3 (range 452-
713 cells/mm3), with the majority (86%) on antiretro-
viral therapy with an undetectable viral load.
The evaluation and feedback made by pilot stu-
dents resulted in substantive changes to the program
noted in the Final Curriculum. These changes
included (a) reordering of the didactic coursework
to facilitate mastery of health disparities content
earlier in the program; (b) increasing the total number
of AGNP clinical hours for both HIV and primary
care; (c) adding an optional hepatitis C specialty
certification in collaboration with the Johns Hopkins
University School of Medicine; (d) increasing con-
tent hours in sexually transmitted infections,
including a standardized patient model for screening;
(e) increasing experiential learning opportunities; (f)
increasing evaluation sessions from quarterly to
monthly; and (g) adding a 1-day AACRN test prepa-
ration review at the end of the program.

All four students successfully completed the pro-
gram in the specified time frame and were able to
meet the standards set forth for this academic and
clinically rigorous program. The pilot program out-
comes included a 100% pass rate for the American
Nurses Credentialing Center national AGNP certifi-
cation examination. All pilot students found a career
path in a primary care setting with individuals at risk
or living with HIV and/or associated co-infections.
The AACRN test review has been launched with stu-
dents planning to sit for this examination within the
first year of program completion.
Benefits of Integration of the HIV-PCC Program
within the AGNP Program

The integration of the HIV-PCC program ad-
dresses key populations impacted by HIV in Mary-
land while maintaining the existing length of the
program and ensuring alignment with national
accreditation standards. This all occurred within
the context of maintaining the costs of tuition in
comparison to a stand-alone program. The design
of the program also reduced the total number of
clinical preceptors required per student from six
(two per semester for three clinical semesters) to
four (one HIV continuity clinical preceptor for
12 months and one primary care preceptor for
three clinical semesters). For our pilot, this meant
the school required eight fewer preceptors for the
year for students in the program.



Table 2. Comparison of Pilot and Final Curricula

Original Didactic Curriculum Pilot Curriculum Final Curriculum

Standard AGNP Program Curriculum with
didactic additions, in this order:
- HIV Diagnosis, Care, and Manage-
ment (3 credits)

- HIV Health Assessment and Diag-
nostic Reasoning (1 credit)

- Health disparities (3 credits)
- HIV Complex Continuity Care (3
credits)

Enhanced AGNP Program Curriculum,
with new order:
- Health disparities (3 credits)
- HIV Diagnosis, Care, and Manage-
ment (3 credits)

- HIV Health Assessment and Diag-
nostic Reasoning (1 credit)

- Health Promotion/Disease Prevention
(2 credits with HIV experiential
learning opportunities)

- HIV Complex Continuity Care (3
credits)

Primary Care Clinical
(50% of clinical hours)

274 clinical hours with rotations changing each
semester

320 clinical hours with clinical location
changing each semester

HIV Primary Care Clinical
(50% of clinical hours)

12-month continuity clinic managing a panel
of 30 patients; 274 clinical hours minimum

12-month continuity clinic managing a panel
of 30 patients; 320 clinical hours minimum

Specialty Care Clinical
within the HIV Complex
Continuity Course

56 hours of specialty rotations 56 hours of specialty rotations
HCV Certificate Program with SOM
(12 months)–includes online case studies
and 4 clinical sessions

STI Clinical Training Workshop

Experiential learning opportunities
within the Health Promotion/
Disease Prevention Course

(Example opportunities shown)

Transgendered Action Group street outreach
with sex workers

- Transgendered Action Group street
outreach and harm reduction brochure

- HCV Patient Education brochure for the
Johns Hopkins University Center for Viral
Hepatitis

- Web site development for PrEP for The
Johns Hopkins University REACH HIV
Nursing Institute

Debrief and Evaluation Frequency Quarterly debrief sessions with evaluation
team

Quarterly evaluation meetings with faculty

Monthly debrief sessions with evaluation team
Quarterly evaluation meetings with faculty

Program outcome Completion of AACRN Examination 1-day AACRN examination preparation
course;

Completion of AACRN examination upon
graduation

Note. AGNP 5 Adult-Geriatric Nurse Practitioner; HCV 5 hepatitis C virus; SOM 5 School of Medicine; STI 5 sexually transmitted
infections; PrEP 5 pre-exposure prophylaxis; REACH 5 Research, Education, Advocacy, Community, Health; AACRN 5 Advanced
AIDS Certified Registered Nurse.
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Preceptor Patient Schedule

During the first semester of the program it
was necessary to schedule patients seen with
the student in 1-hour intervals. This reduced
the providers’ patient schedule by 50% for that
clinical session during the spring semester.
The students transitioned by the end of the
first semester to either 15- or 30-minute sched-
uled appointments consistent with their respec-
tive clinical site’s standard patient visit time.
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Discussion
Our program provides the first evidence of an HIV
primary care training in-service model for the NP.
The National HIV/AIDS Strategy for the United
States notes,

Meaningful improvements in health outcomes
require adoption of policies that will produce
a diverse workforce large enough to care for
all PLWH and at risk for HIV and that has
the appropriate training and technical exper-
tise to provide high-quality care consistent
with the latest prevention and treatment
guidelines. (Office of National AIDS Policy,
2015, p. 33)

In order to increase access to care and improve
health outcomes for PLWH, education programs
must keep pace with the clinical arena. Nursing
faculty must encourage curriculum innovations that
facilitate integration of primary and HIV treatment
and care. The HIV-PCC program is a model of curric-
ulum innovation that affords students the opportunity
to work with key populations impacted by HIV in the
region. The program provides students with state-of-
the-science content and places them in a uniquely
blended approach of HIV treatment and care within
the AGNP training program. The experience prepares
students for the complicated nature of engagement
and retention in HIV primary care. The longitudinal
nature of the program allows them to actively partic-
ipate in methods to support adherence, engagement,
and retention in care with a patient panel.

The focus of our curriculum on both the human el-
ements of HIV disease along with the clinical aspects
of management is preparing students for what the
National Strategy calls, ‘‘models of competent care
that treat the whole person, as well as the virus’’
(Office of National AIDS Policy, 2015, p. 5). The
12-month continuity clinic experience also affords
students the opportunity to reflect and evaluate the
impact of clinical, mental health, psychosocial, and
other factors on patient engagement and retention in
HIV care. This is a stark contrast to the baseline expe-
rience at our institution that included the potential for a
semester-longHIV rotation inwhich the studentmight
engage with a patient only during a single encounter.
Boehler and colleagues (2015) described an in-
service training model for primary care providers that
included 20 hours of HIV didactic training coupled
with 12 hours of clinical mentoring, which occurred
over a 12-month period. The authors noted improve-
ments in clinical competency across multiple domains.
While our sample size during the pilot did not alloweval-
uation of pre-post competency improvement, the pilot
evaluation suggested that the implementation of the pre-
sent model, with 50% dedicated HIV continuity of care,
did not adversely impact completion of the national
AGNP certification examination. Student continuity
clinic patient profiles reflected the epidemiologic profile
of HIV in the region and conformed to learner-identified
priorities to improve deficiencies in the AGNP primary
care curriculum. Student participation and feedback
was critical to move the pilot program into the final cur-
riculum model, including the identification of supple-
mental training needs based on continuity clinical
experiences. As NPs continue to provide increasing pri-
mary care services on par with other providers (Ding
et al., 2008), integrated trainingmodels for HIV primary
care are required to meet the needs of the HIV health
workforce (U.S. Department of Health and Human
Services, 2013). This training approach appears to fill
this important need.
Limitations

While the pilot evaluation of our program resulted
in significant curriculum improvements, the pilot
group was limited, including only four students. We
were not able to directly measure patient satisfaction
and/or perceived cultural competence within the con-
tinuity clinical sessions. This would have provided
greater understanding of the progam’s ability to facil-
itate these aspects of care, both ofwhich are associated
with engagement and retention in care. Our program
included financial support of 5% effort for partici-
pating preceptors as a result of grant funding. While
costs may vary, our standard allocation for 5% effort
on a median salary of $102,500 including necessary
fringe benefits of 34.5% (total salary 1 benefits of
$137,863) would be $6,933.13 per preceptor per
year, based on the current preceptor salary mix.
Once funding is no longer available, the costs of pre-
ceptor participation may not be sustainable and the
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program will likely have to pass these costs on to stu-
dents. The program reduced the required number of
clinical preceptors, thereby decreasing the effort of
the program to obtain these vital human resources,
which may help offset student costs associated with
the program in the future. Importantly, there were no
additional costs in this model associated with the
required elective didactic coursework.

Conclusions
We reviewed the development of an integrated
HIV primary care certificate program. Our model
has important implications for training the HIV work-
force by demonstrating successful integration of HIV
and primary care training for NPs. Graduates of the
pilot program were well prepared for the current real-
ities of primary care and, as such, were highly
employable, with job offers both locally and nation-
ally. Further evaluation is needed to determine if
the success of the pilot implementation will continue
with scale-up of the program.
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Key Considerations
� Nurse practitioners are highly trained primary
care providers, with evidence demonstrating
that health outcomes for persons living with
HIV under their care are comparable to those
for patients under physicians’ care.

� Despite this, options for training programs
designed to integrate HIV clinical care compe-
tencies into primary care are limited for nurse
practitioners.

� AnHIV specialization program integrated into an
adult-geriatric nurse practitioner program is a
feasible option to increase graduates’ abilities to
provide care to patients livingwithHIVinfection.
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Ten years ago, the first modeling studies 
showed that the life expectancy of people 
living with human immunodeficiency 
virus (HIV) who demonstrated good 
immunological recovery is close to that of 
the general population [1]. Now we know 
that aging with HIV is a fact of life. With 
this realization has come a move to under-
stand healthy life expectancy in people 
living with HIV. In this effort, the remark-
able progress in HIV/AIDS medicine can 
benefit from what has been learned in 
geriatric medicine. Over many decades, 
geriatrics has developed clinical principles 
and practices that, in their focus on func-
tion (and not just disease), aim to enhance 
the quality of life of elderly people.

In this issue of Clinical Infectious 
Diseases, a review by Singh and coauthors 
celebrates the birth of “geriatric-HIV med-
icine.” They forecast how it can rapidly 
catch up with related medical specialties, 
such as “ortho-geriatrics” [2], “cardio-ger-
iatrics” [3], or “onco- geriatrics” [4]. The 
prerequisite for geriatric medicine and 
HIV medicine to interact is that they share 
some basic geriatric nomenclature. This is 
not an option: by speaking the same lan-
guage, we can share principles and tools.

Some concepts are key. First, as they 
point out, there is more to understanding 
the complexity of health in aging than 
assessing noninfectious comorbidities 
and multimorbidity. Another centerpiece 
of the argument is that as people with HIV 
infection live longer, many are developing 
conditions and syndromes that are com-
mon in older adults but are only loosely 
related to disease counts. Two people 
with the exact same comorbid condi-
tions can have very different functional 
aging trajectories; in contrast, the degree 
of frailty provides a reliable prognostic 
guide, something seen in many settings, 
and across the life course [5–8]. This also 
appears to hold in HIV [9]. The transition 
from evaluating comorbidities in HIV to 
implementing comprehensive geriatric 
assessment requires both structural and 
cultural changes in patient evaluation. 
Such changes will gain by understanding 
frailty [10, 11]. As a measure of biologi-
cal age, frailty, better than chronological 
age, can describe both a health state and 
a geriatric syndrome. Frailty, more than 
multimorbidity, allows us to grasp the 
complexity of age-related pathophysi-
ologic changes and does so in ways that 
can alert us to effective clinical interven-
tions [12].

GERIATRICIANS IN HIV CLINICS?

Singh and colleagues examine several ger-
iatric consultation models: referral to a 
geriatric clinic, assessment within a PLWH 
practice, and/or assessment in home. We 
do not yet know which is the most effective 

combination of resources, but whatever 
is available should be explored. We will 
need to learn how to screen for frailty, how 
to assess and treat common geriatric syn-
dromes such as delirium, impaired mobil-
ity, falls, and polypharmacy. Some of this 
will require adaptation of what otherwise 
happens in aging. For example, will there be 
more specific pathways to delirium reflect-
ing specific neurological consequences of 
HIV or of the medications used in its treat-
ment? Likewise, tools that have worked 
well in geriatric assessment may need to be 
adapted to the assessment of HIV-infected 
persons. Vulnerabilities for disability and 
obstacles to care that are HIV-specific must 
also be taken into consideration, includ-
ing social vulnerability and interaction 
between HIV and aging stigma. Each of 
these questions can help make up a rich 
and important research agenda, likely to 
advance disciplines in both care of older 
adults and persons living with HIV.

OPPORTUNITIES FOR INNOVATION 
IN CARE OF PEOPLE WITH COMPLEX  
NEEDS

Given the shortage even now of geria-
tricians in many developed countries, 
although some centers may lead in devel-
oping a needed Geriatric-HIV Medicine 
academic core, most HIV clinics wish-
ing to incorporate the lessons of geriat-
ric medicine can expect to add to their 
current offerings what works well in the 
assessment of aging people in general. 
Such work should be undertaken in the 
spirit that it can inform more generally 
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the care of people with complex needs, 
especially as they age [13, 14]. Further, 
we need not repeat their more painful 
lessons to learning from geriatricians. For 
example, confusion arises from the vari-
able meanings of the term “comprehen-
sive geriatric assessment.” In the United 
Kingdom in particular, it is understood 
to also incorporate management and not 
just evaluation. In contrast, in many North 
American context geriatric assessment 
can be synonymous with mere risk strat-
ification—reflecting an assumption (of 
people unaware of the active and evolv-
ing evidence base for its effectiveness) 
[15–17] that there is little to be done for 
frail patients other than to “place” them 
appropriately (eg, by assigning them to the 
correct level of long-term care). Similarly, 
as with other cognitive (as opposed to pro-
cedure-based) specialities, physician costs 
historically have been inadequately cap-
tured in the fee-for-service environment. 
Singh et  al. note the increase in subspe-
cialty consultation (eg, citing cardiology, 
nephrology, oncology) for people living 
with HIV. In frail patients, this has proved 
to be a mixed blessing: left to their own 
devices, subspecialists constitutionally 
have a narrow focus, typically merging 
their own interventions with what is desir-
able. This is not restricted to physicians: a 
painful lesson, oft learned, is that multi-
disciplinary teams do not always make for 
effective interprofessional collaborative 
practice. One useful remedy, somewhat 
worked out in the care of older people 
and sometimes used in HIV care [18], is 
patient-centred language and individual-
ized outcome measurement [19].

The HIV community also offers oppor-
tunities particularly for evaluating inno-
vative communication strategies. Younger 
groups of people aging with HIV repre-
sent the first “digital generation,” who are 
likely to benefit from information and 
communication technologies designed to 
address health needs both in wealthy and 
resource-limited countries [20].

Particular opportunities arise in rela-
tion to polypharmacy. With the adoption 
of combination antiretroviral therapy 

(ART), most HIV-infected individuals in 
care are on 5 or more medications. In a 
geriatric medicine context, this puts them 
at risk of harms such as decreased med-
ication adherence, organ system injury, 
hospitalization, geriatric syndromes 
(falls, fractures, and cognitive decline), 
and mortality. What can be considered 
as polypharmacy in HIV/AIDS? Which 
medications put aging people at risk? 
Will broad principles of de-prescribing 
in polypharmacy hold or require adap-
tationI? ID physicians have learned little 
by little to deal with an increasing num-
ber of comorbidities and apparently have 
progressively added drugs for comorbid-
ity treatment and prevention above ARV. 
We still complain underprescribing of 
drugs like statins in HIV, but in fact over-
prescription of drugs is already present 
in HIV care [21]. Geriatric consultation 
often results in de-prescribing drugs 
rather than adding more and geriatric 
medicine. Even so, emerging evidence 
that polypharmacy per se might be less 
important than frailty in understanding 
risk in relation to medication use [22, 23].

Research tools in HIV-geriatric med-
icine are much needed. Current clinical 
trials are unlikely to inform or enhance 
the treatment of older HIV-positive 
patients. The choice of appropriate inves-
tigative clinical endpoints is important 
to assess the benefit of interventions, 
including ART therapy. The standard 
HIV research endpoints of virologic sup-
pression and CD4 improvements may not 
be the most important tools with which 
to evaluate the risk/benefit ratio, even in 
ART clinical trials involving older HIV-
positive persons. Competing non-HIV 
risks for death and morbidity, and greater 
risk for acute and chronic ARV-related 
toxicity, must also be considered.

The European Medical Agency recently 
suggested combining physical perfor-
mance and patients reported in formal 
clinical trials (eg, using a combined 
outcome of walking faster than 0.8 m/s 
AND reporting short physical perfor-
mance battery improvements) in assess-
ing investigational drugs for treatment 

of sarcopenia in frail patients [24]. This 
seems like a useful precedent to apply 
to investigational antiretroviral agents 
for elderly people, as might also be dif-
ferences in the degree of frailty between 
treatment groups. Geriatric assessment 
has been incorporated into many clin-
ical trials, involving cancer treatment. 
Even so, challenges remain in using such 
assessments as criteria for interventional 
stratification or randomization, in part 
because of the lack of standardization 
of definitions of frailty and disability, 
and due to lack of studies about their 
measurement properties in clinical tri-
als, although recently this appears to be 
changing. What is needed, however, is a 
better understanding of their responsive-
ness/sensitivity to change.

Every advance in medicine brings new 
questions and new opportunities. It is an 
exciting and welcome challenge now to 
have to address how best to care for peo-
ple living with HIV as they enter old age.
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Nancy A. Melville

DALLAS - HIV adds to the typical health concerns that affect people as they age, and
with fewer people dying of AIDS, healthcare providers are facing more complicated
geriatric cases.

By 2030, 73% of people with HIV will be older than 50 years, according to one report
(Lancet Infect Dis. 2015;15:753-754). But despite advances in antiretroviral therapy,
life expectancies are still lower for people with HIV than for those without, according
to a population-based study (J Acquir Immune Defic Syndr. 2016;71:213-218).

One of the key issues of concern for people with HIV is that they will develop more
comorbidities as they age than uninfected people, said Kristine Erlandson, MD, from
the Divisions of Infectious Diseases and Geriatric Medicine at the University of
Colorado Hospital in Aurora.

Polypharmacy, which is already common in older patients, is an even greater issue in
people with HIV because of their added comorbidities. And it can lead to a host of
health problems.

The Problem of Polypharmacy

"We know that more medications are associated with decreased drug adherence, an
increased risk of drug side effects, increased drug-to-drug interactions, and a risk for
geriatric syndromes, including falls, cognitive impairment, and frailty," Dr Erlandson
said here at the Association of Nurses in AIDS Care (ANAC) 2017.

The use of five or more medications is associated with increased mortality in older
adults, but the association is stronger in people with HIV, according to data from one
cohort of veterans (Drugs Aging. 2013;30:613-628).

And a recent review of 248 older San Franciscans with HIV - presented by Meredith
Greene, MD, from the UCSF School of Medicine in San Francisco at the 8th
International Workshop on HIV & Aging in October - showed that patients were
taking a mean of 14 medications, 11 of which were not related to HIV.

Alarmingly, 16% of the patients were taking more than 20 medications, and 63% were
taking at least one potentially inappropriate medication, Dr Erlandson reported.

"This is clearly a huge problem in the geriatric population of HIV-positive patients,"
she pointed out.

The best strategy to address polypharmacy is to enlist the help of the pharmacist.

"Have your patients take all of their medications, including supplements, over-the-
counter medications, ointments, nasal sprays, eye drops - everything - to the

https://www.medscape.com/viewarticle/888137
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pharmacist, who can help sort things out," she advised. And, she added, recommend
that patients use a single pharmacy for their HIV care.

When a patient presents with a complaint, clinicians should explore whether the
symptoms are an adverse drug effect, a drug-drug interaction, or an underlying
medical problem, Dr Erlandson said.

https://www.medscape.com/viewarticle/888137

One resource for the latest information on drug interactions is the Beers Criteria for
Inappropriate Medication Use in the Elderly, from the American Geriatrics Society,
she added.

Bone Health

Bone loss is a common problem in older patients with HIV. The risk for osteoporosis
that can be up to 3.7 times higher in infected than uninfected people, she reported.

Clinicians might want to avoid antiretroviral regimens that contain tenofovir
disoproxil fumarate and instead use a combination of abacavir and lamivudine or
tenofovir alafenamide and emtricitabine, she said.

Patients should also be evaluated for other possible contributors to osteoporosis, such
as low testosterone level, low vitamin D level, phosphate wasting,
hyperparathyroidism, substance use, and smoking.

Because of the increased risk for osteoporosis in older people with HIV, the risk for
fracture is also elevated. The Partners HealthCare System study, which included 8525
people infected with HIV and more than 2 million uninfected people, showed that
after the age of 50, fractures are significantly more common in women (P = .002) and
men (P < .0001) with HIV than in those without ( J Clin Endocrinol Metab.
2008;93:3499-3504).

Falls are the cause of many, if not most, fractures. In a study of 359 HIV-positive
patients conducted by Dr Erlandson and her colleagues, 30% had fallen at least once
in the previous year, and 18% had fallen more than once (J Acquir Immune Defic
Syndr. 2012;61:484-489).

The key risk factors for falls were difficulty completing a tandem stand, defined as
standing with one foot directly in front of the other, heel to toe, for 10 seconds
without stumbling (odds ratio [OR], 13.5), antidepressant use (OR, 3.7), exhaustion
(OR, 3.7), diabetes (OR, 3.6), and being female (OR, 3.5).

Fall prevention measures - including discontinuing medications that contribute to
dizziness and exercising to improve balance and strength - can make a difference.
"Tai chi has been shown to have particular benefit in some studies," Dr Erlandson
noted.

Exercise can also help manage the weight gain that is associated with antiretroviral
therapy and that may contribute to comorbidities such as fatty liver and diabetes, she
explained.

Adults with HIV can also experience muscle loss accompanied by generalized weight
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gain, leading to sarcopenic obesity. "Treatment should focus on reducing weight
through dietary change and increasing muscle mass through exercise and adequate
protein to maximize function," she said.

Frailty

Clinicians are probably used to resistance from patients when it comes to exercise
recommendations, but they should keep in mind that older patients with HIV face
unique challenges, such as greater perceived or actual fatigue, said Dr Erlandson.

Patients can feel stigmatized by their HIV status and have difficulty adopting a long-
term perspective on health and wellness. And they might be in various stages of
frailty, which often is "easy to recognize but hard to define," she pointed out.

The Rockwood Index and other tools can help identify frailty, but it is important to
remember that it is a "multisystem clinical syndrome that reflects biologic rather than
chronologic age and a vulnerability to stressors," she said.

The recent observational HAILO study showed that 6% of HIV-positive men and
women aged 40 years and older were frail (AIDS. 2017;31:2287-2294). The risk for
recurrent falls was more than 17 times greater in frail than in nonfrail patients.

"Knowing frailty status can provide an excellent assessment of fall risk," Dr
Erlandson said.

Other research has shown that early intervention can significantly help frail patients.

In general, frail patients tend to have greater responses to multidomain interventions
that include elements such as exercise, nutritional counseling, and ― as some studies
suggest ― vitamin D supplementation and hormone replacement.

The care of HIV patients needs to be better coordinated, said Veronica Njie-Carr,
PhD, from the University of Maryland School of Nursing in Baltimore.

In a focus group conducted at her center, patients discussed the fact that HIV
practitioners should be trained in geriatric medicine, Dr Njie-Carr reported.

"This presentation validates that at the patient level," she noted.

"The patients also expressed how they have to go to one practitioner for their renal
problem and another for arthritis, etc. So there clearly is the need for better
coordination of care," she added.

Dr Erlandson reports receiving funding from the National Institutes of Health
National Institute on Aging and research funding or speaker fees, paid to the
University of Colorado, from Gilead Sciences and Theratechnologies. Dr Njie-Carr
reports no relevant financial relationships.

Association of Nurses in AIDS Care (ANAC) 2017. Presented November 3, 2017.
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Antiretroviral therapy has enabled people to live long lives with human immunodeficiency virus (HIV). As a result, most HIV-
infected adults in the United States are >50 years of age. In light of this changing epidemiology, HIV providers must recognize and 
manage multiple comorbidities and aging-related syndromes. Geriatric principles can help meet this new challenge, as preservation 
of function and optimization of social and psychological health are relevant to the care of aging HIV-infected adults, even those 
who are not yet old. Nonetheless, the field is still in its infancy. Although other subspecialties have started to explore the role of ger-
iatricians, little is known about their role in HIV care, and few clinics have incorporated geriatricians. This article introduces basic 
geriatric nomenclature and principles, examines several geriatric consultation models from other subspecialties, and describes our 
HIV and Aging clinical program to encourage investigation of best practices for the care of this population.
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Survival among human immunodeficiency virus (HIV)–
infected adults has dramatically improved with the introduc-
tion of effective antiretroviral therapy. Modeling now suggests 
near-normal longevity, especially for those who did not acquire 
HIV via injection drug use and who have restored or main-
tained CD4 cell counts [1]. Recent models from the Netherlands 
predict that >70% of HIV-infected patients will be 50 years of 
age or older by 2030 [2]. That same study estimates that 28% of 
HIV-infected patients in 2030 will have at least 3 age-related 
comorbidities [2]. In addition to multiple comorbidities (mul-
timorbidity), the aging HIV-infected population is at risk for 
geriatric (henceforth termed aging-related) syndromes, such as 
frailty, falls, delirium, and functional impairment [3].

While the Centers for Disease Control and Prevention’s 
original designation of acquired immune deficiency syndrome 
(AIDS) in 1982 was based on the occurrence of “a disease, at 
least moderately predictive of a defect in cell-mediated immu-
nity, occurring in a person with no known cause for dimin-
ished resistance to that disease” [4], AIDS is now defined by the 
occurrence of opportunistic illness or nadir CD4 count  <200 
cells/µL in a host with HIV infection. The term “AIDS” has 

become anachronistic; its etiology understood, it is no longer 
a syndrome per se. Instead, as most persons with HIV infec-
tion are living longer lives, they are developing not only medical 
comorbidities but also multiple syndromes related to aging.

These aging-related syndromes and multimorbidity—
common to elderly patients and well understood by geriatricians—
may go unrecognized by HIV providers. To date, there is no formal 
guidance on incorporating assessment and care for these problems 
among HIV-infected adults. Preventive healthcare poses similar 
dilemmas. Cancer screening, for example, is now part of the pri-
mary care of all HIV-infected patients, but there are no guidelines 
on when or whether to stop preventive screening.

How can geriatric principles assist with the healthcare of this 
population? Awareness of these problems has increased, and 
there are now regional and international scientific and clinical 
conferences on HIV and aging, but clinical care recommenda-
tions are still largely based on expert opinion. In this article, we 
review the principles of aging with HIV and then examine the 
literature of geriatric consultation for corroborating evidence to 
support geriatric input in the care of people aging with HIV. We 
conclude with issues to consider when incorporating geriatric 
consultation into the care of this population.

THE IMPORTANCE OF GERIATRIC PRINCIPLES

Antiretroviral therapy has controlled HIV infection and 
improved quantity of life; the primary care of adults with HIV 
infection has become more complicated as they live longer with 
other, often multiple comorbidities [5]. Management of multiple 
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aging-related syndromes and comorbidities may require far 
more of the clinician’s time and attention than the HIV infec-
tion itself. People aging with HIV are at risk for a diminished 
quality of life [6, 7]; even though they are not chronologically 
geriatric, they may benefit from a geriatric approach to evaluat-
ing and maintaining functional status.

How HIV infection affects aging itself is a controversial 
topic. The debate centers on whether HIV speeds up aging 
processes through established mechanisms for aging in gen-
eral or whether HIV infection is an additive or synergistic 
risk factor [8]. Arguments for the biologic plausibility of HIV 
causing accelerated aging typically draw parallels between the 
pathophysiology of treated HIV infection and aging in general, 
including the prognostic significance of low CD4:CD8 ratios, 
potential shared immunosenescence phenotypes, and the roles 
of coinfections such as cytomegalovirus. A detailed discussion 
of this controversial topic is beyond the scope of this article and 
has been reviewed elsewhere [8–10]. Other approaches, such as 
through epigenetic analysis, are also being used to try to answer 
the question of whether HIV accelerates aging [11, 12].

Because the vocabulary of geriatrics and gerontology can 
be confusing, Table  1 provides definitions of commonly used 
terms. Several principles are noteworthy:

• Aging cannot be defined or measured solely by the presence of 
disease. That is not to say that aging and disease are entirely 
distinct, but rather that it may be deceptive to ascribe comor-
bidities to aging or, in the case of HIV infection, attribute 
increased prevalence of comorbidities to “accelerated” or 
“accentuated” aging. 

• The impact of multimorbidity is not the same as that of add-
ing the impacts of multiple individual comorbidities. Clinical 

practice guidelines are designed for individual diseases and 
are often inappropriate/unfeasible for individuals with mul-
timorbidity [13]; optimizing therapies in a patient with mul-
timorbidity not only requires examination of the clinical 
evidence but must also take patient preferences, prognosis, 
and clinical feasibility into account [14].

• Aging-related (geriatric) syndromes are distinct from classic 
medical syndromes [15, 16]. They are common and often seen 
in combination. Examples include frailty or functional decline, 
which are distinct from specific motor or sensorineural losses. 
These syndromes, rather than comorbidity, are often the pri-
mary focus of geriatric evaluation and interventions.

• Aging-related syndromes can be seen among HIV-infected 
adults before they are chronologically elderly [3]. We rec-
ommend using the term “aging-related” to increase the 
likelihood that providers and patients will appreciate their 
relevance. This is essential, as these kinds of syndromes often 
frame the management of the older patient who may simul-
taneously have several comorbidities.

Caring for people aging with HIV has required negotiating 
several clinical challenges. The first is the predominance of 
non-AIDS-defining comorbidities such as cardiac disease, 
renal impairment, and non-HIV malignancies as causes of 
chronic illness and mortality [17], leading to an increase in sub-
specialty consultation (eg, cardiology, nephrology, oncology) 
to co-manage the HIV-infected patient. The second challenge 
is the increased prevalence of multimorbidity, which requires 
coordination and prioritization of subspecialty care. The third 
is the high prevalence of aging-related syndromes and the need 
for geriatric care, even in those who are well below 65  years 
of age [18]. Clinical management requires preparing patients 

Table 1. Aging-Related Vocabulary

Vocabulary Definitions

Aging A process that “is characterized by a progressive loss of physiological integrity, leading to impaired function and increased 
vulnerability to death” [32].

Multimorbidity “The co-existence of 2 or more chronic conditions, where one is not necessarily more central than the others” [13].

Syndrome A clinical condition that (unlike a disease) is of unknown etiology and is “mostly defined by a complex and often non- 
fixed combination of clinical signs and symptoms” [15]. The classic definition emphasizes its rarity, mystery, and multi-
plicity of presentations.

Geriatric or aging-related  
syndromes

“Clinical conditions in older persons that do not fit into discrete disease categories” and instead “cross organ systems 
and discipline-based boundaries” [16]. 

How geriatric syndromes differ from classic syndromes [15]:

• They are common.

• They are often defined by a single symptom (eg, urinary incontinence).

• Single etiologies may precipitate multiple syndromes: falls and delirium might herald pneumonia.

•   Individual syndromes may have multiple etiologies: delirium might be caused by an infection, dehydration, and/or a 
new medication in the setting of an underlying dementia.

• Older patients often have multiple geriatric syndromes at one time.

Frailty One of the original geriatric syndromes, it is a state of diminished reserve and heightened vulnerability. Frailty has been 
conceptualized and measured both as a physical phenotype and as an accumulation of health deficits [33].

Basic and instrumental  
activities of daily living

Basic activities of daily living are basic functional tasks (eg. dressing, bathing, feeding, and transferring). Instrumental 
activities of daily living represent higher-order functions such as using the phone, shopping, managing medications, 
and finances [34].
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in their 50s for healthy aging (as a way of trying to forestall 
or prevent these syndromes) as well as assessment and care of 
those who have aging-related syndromes [5].

Recognizing these new crossroads in the field of HIV medicine, 
the American Geriatrics Society, the American Academy of HIV 
Medicine, and ACRIA first published a set of guidelines in 2011 to 
address the management of the aging HIV population [19]. Since 
then, the major American HIV treatment guideline groups, the 
Department of Health and Human Services and the International 
Antiviral Society–USA, have added in small sections on aging, as 
well [20, 21]. However, the majority of the guidelines (although 
not all, eg, [22]), remain organ-based and do not address the 
methodology and value of geriatric consultation head-on.

GERIATRIC EVALUATION AND CONSULTATION IN 
OTHER SETTINGS

The history of comprehensive geriatric assessment (CGA) began 
with Marjorie Warren, who in the mid-20th century devised a 
way to triage chronically ill neglected inpatients in a hospital by 
creating the first geriatric assessment/treatment team. She sys-
tematically evaluated patients to determine who would benefit 
from medical intervention or rehabilitation efforts and was able 
to discharge one-third of >700 inpatient “incurables” to either 
home or to a residential facility [23]. Over the ensuing decades, 
CGA has been updated to include multiple domains (Table 2) 
encompassing biomedical, social, and economic concerns.

CGA has been studied both as a primary, hospital-based pro-
gram and as an outpatient consultative service (integrated or sep-
arate) to other subspecialties of medicine such as cardiology [24], 
nephrology [25, 26], and oncology [27]. The evidence behind 
the effectiveness of CGA is mixed; it has resulted in improved 
outcomes or no effect. Geriatric evaluation has proven most val-
uable in inpatient settings. It has also helped clinicians prognosti-
cate and identify problems that are often overlooked in standard 
medical visits. Table 3 includes recent systematic reviews and 
meta-analyses of studies in the general population examining the 
feasibility of geriatric assessment in both the outpatient and inpa-
tient settings and the impact of CGA on treatment decision-mak-
ing and outcomes (mortality and hospitalization).

CGA often provides important information when counseling 
about goals of care and determining the role of prevention. 
Eprognosis, a Web-based prognostic tool, has aggregated and 
assessed a number of prognostic calculators for the general 
older population specific to location (eg, community, nursing 
home) and time frame (http://eprognosis.ucsf.edu/bubbleview.
php). While these calculators have not been validated specifi-
cally for HIV-infected persons, there is one mortality predic-
tor that has been validated in the HIV population, the Veterans 
Aging Cohort Study (VACS) calculator (https://vacs-apps2.
med.yale.edu/calculator) [28]. Although prognostically useful, 
the VACS calculator is not descriptive; it does not incorporate 
function, cognition, or direct measures of all components of 
multimorbidity.

The literature on geriatric consultation in other subspecialties 
can provide some inferences about the feasibility and useful-
ness of CGA. Examples of clinical models relevant to HIV care 
include outpatient consultative, outpatient integrative, inpatient 
consultation, or CGA by primary care teams as illustrated by 
the following representative examples.

Referral to Geriatric Clinic

Kalsi et al created an intervention where oncology patients aged 
70 and older completed a screening questionnaire, and those 
found to be at high risk (or who were referred directly by their 
physician) underwent CGA by a geriatric consultant in an out-
patient clinic prior to initiating chemotherapy [27]. This model 
was evaluated in a nonrandomized, prospective cohort study 
(N  =  135), and patients in the intervention group were more 
likely than controls to complete cancer treatment. A prescreen-
ing model has been used for outpatient aging HIV patients; Ruiz 
and Cefalu used a CGA screen to identify appropriate patients 
for referral to a geriatric HIV program [29].

Assessment Within the Practice

Hall et  al compared 2 models of geriatric assessment within 
Veterans Affairs outpatient nephrology clinics [25]. In the first 
model, an embedded geriatrician conducted CGA; in the sec-
ond model a nephrologist with 16 hours of geriatric training or 
a nurse practitioner dually certified in gerontology and neph-
rology performed the assessments. In both models, geriatric 
assessment was able to identify high-impact problems such as 
cognitive impairment, functional impairment, and difficulty 
with instrumental activities of daily living (IADLs). The authors 
concluded that a geriatrician’s treatment recommendations 
were necessary when nephrologists had limited experience, 
but that with limited training in geriatrics, nephrologists could 
learn how to use the basic CGA tools on their own. The authors 
also believed that CGA assisted in guiding care of chronic kid-
ney disease and decisions about dialysis both by uncovering 
functional and cognitive problems and by identifying those 
who were aging well [25].

Table 2. Components of Comprehensive Geriatric Assessment

Basic activities of daily living

Instrumental activities of daily living

Frailty

Nutritional status

Social network and financial status

Living situation and accessibility

Affective assessment

Cognitive assessment

Medical comorbidities

Medication appropriateness

Advance directives
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Assessment in the Home

Parlevliet and coworkers described a model where a nurse 
performed CGA on 50 patients on dialysis who were aged 65 
years or older [26]. After completing a medical record review–
based screening and sending questionnaires to be filled out by 
the patient and primary caregiver, the nurse then visited the 
patient’s home and completed the CGA. Approximately 33% 
were found to be malnourished and 25% were depressed and/
or in pain. Almost 60% had at least one IADL impairment. This 
model, while time-consuming, has the advantage of not requir-
ing a geriatrician, but may not be feasible for people who do not 
live close to the office and do not have caregivers who can assist 
with the completion of forms.

Geriatric Evaluation and Consultation in Other Settings

HIV providers with limited time and geriatric knowledge 
focus primarily on comorbidity, antiretroviral manage-
ment, and preventive care during routine visits. Whereas 
review described in Table 3 suggest there is value to geriat-
ric consultation, and the above studies demonstrate feasi-
bility of different consultation models, we do not yet know 
how to extrapolate these results for people aging with HIV. 
These populations all have serious, chronic illness in com-
mon, and it is not unreasonable to expect that CGA in peo-
ple aging with HIV will uncover aging-related syndromes, 

prognostic information, and overlooked comorbidities, and 
in so doing, improve the quality of care. There are a few 
HIV and Aging clinical programs with published data [3, 
29], but no trials that examine CGA’s effectiveness in this 
population. With so few current geriatric models, experi-
ence with multiple programs is needed to determine the 
optimal approach.

CHALLENGES TO THE GERIATRIC APPROACH

Just as there is a shortage of well-trained HIV providers [30], 
the supply of geriatricians is insufficient [14]. As of 2012, there 
were 7428 board-certified geriatricians in the United States 
[14]. The first hurdle to creating a program is finding a ger-
iatrician who has time, interest, and salary support to work 
in an HIV practice. Moreover, because many HIV-infected 
adults already see a multitude of specialists, the addition of 
yet another provider might be overwhelming to the patient or 
even appear to undermine the primary care provider. The mere 
presence of a geriatrician is no guarantee that people aging 
with HIV will receive adequate care. Lee et al documented that 
even a geriatric primary care clinic focused on memory disor-
ders found that constraints on time and resources limited their 
ability to manage aging-related syndromes and multimorbid-
ity [31]. This may imply that CGA is not enough: Training, 

Table 3. Examples of Geriatric Assessments in Other Subspecialties

Reference and Methods Specialty Assessment Types Findings

Caillet et al, 2014 [35]. Systematic  
review of 29 prospective  
observational or interventional  
studies. Age group: ≥65 y

Oncology Studies included at least 5 domains of 
CGA

Aging-related syndromes and comorbidities 
were identified that could interfere with treat-
ment or lead to death. Among a subgroup 
analysis of CGA, the authors estimated that 
that 21%–49% of treatment decisions might 
be affected by CGA, with nutritional status 
and function having the strongest effect.

Hamaker et al, 2014 [36]. Systematic 
review of observational cohort studies 
of older patients. 18 publications from 
15 studies. Age group: median, 73 y

Hematologic  
malignancies

Geriatric assessment of at least 2 
domains; median number assessed 
was 4 domains

ADL impairments were present in >25%; IADL 
impairments in 44% and depression in nearly 
33% of studies. Physical function and nutri-
tional status were associated with mortality.

Kallenberg et al, 2016 [37]. Systematic 
review of 30 longitudinal studies exam-
ining association between geriatric 
conditions and adverse outcomes. Age 
group: 52–84.2 y

ESRD Assessments of functional impairment, 
cognitive impairment, and/or frailty

All 3 domains were associated with increase 
risk of mortality.

van Loon et al, 2016 [38]. Systematic 
review of 27 prospective studies 
assessing association of geriatric impair-
ments with hospitalization or mortality 
in patients on or starting dialysis. Age 
group: 67–82 y

ESRD At least one domain of geriatric 
assessment

Malnutrition, frailty, cognitive impairment, and 
functional impairment were associated with 
increased mortality. One study each links mal-
nutrition, depression, and poor performance 
status to hospitalization.

Smith et al, 2016 [39]. Cochrane  
meta-analysis of 18 RCTs of  
interventions. Age group: adult

General outpatients  
with multimorbidity

Case coordination or multidisciplinary 
teamwork; or management/education 
interventions

Heterogeneous interventions and targets. Some 
evidence for improvement in mental health 
and functional outcomes, as well as patient 
and provider behaviors.

Ellis et al, 2011 [40]. Cochrane  
meta-analysis of 22 RCTs of  
hospitalized adults. Age group: ≥65 y

General inpatients CGA by geriatric consultation teams  
or in geriatric units

Inpatient CGA reduces readmission, institution-
alization, and mortality.

Abbreviations: ADLs, activities of daily living; CGA, comprehensive geriatric assessment; ESRD, end-stage renal disease; IADLs, instrumental activities of daily living; RCT, randomized 
controlled trial.
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collaborative structure, and access to resources are also needed 
to optimize care for aging adults.

INCORPORATING GERIATRICS INTO HIV CARE

When incorporating geriatrics into HIV medicine, defining the 
role of the geriatrician and ensuring buy-in from the primary 
care providers will maximize benefit and avoid additional risks 
to the patient from lack of coordination of care. Bringing the 
geriatrician to the HIV clinic is feasible. We have embedded 
geriatricians in a long-standing HIV clinic that already includes 
social work, nursing, psychiatry, gynecology, and substance 
abuse counseling. The program is described in Table  4. Ours 
is specific to New York City, but the approach to needs assess-
ment, community engagement, and training could be applied to 
other programs. These are some of the factors that HIV centers 
should take into account:

• Needs assessment of patients: How do patients feel about 
aging? What regional, national, or cultural needs should be 
explored and taken into account?

• Needs assessment of care providers: What do staff want to 
learn about aging and geriatrics? How do they want to work 
with the geriatricians? Will they require extra in-services 
or backup from gerontological nurse practitioners or social 
workers?

• Choosing patients for consultation: Will there be a mini-
mum age for consultation? Who will take priority? How 
will primary providers be reminded to refer? Will patients 
from outside your clinical program be recruited to see the 
geriatrician?

• Clarifying the role of the geriatrician: Will the geriatricians see 
inpatients in addition to outpatients? Should the geriatrician 
provide palliative care in addition to CGA?

• Space concerns: Where will the geriatrician see patients? How 
often?

• Determination of workflow. How will the geriatrician 
communicate findings and recommendations? How will 
the clinic staff and physicians give feedback to the geri-
atricians? How will the geriatrician interface with the 
subspecialists?

• Salary support: How will the physician bill? Is there founda-
tion or institutional support for salaries?

• “Advertising” the program: Once the program begins, how 
will patients and providers learn about it? How will the aging 
program and services be publicized?

• Collaborating with community agencies: How will the staff 
reach out to other community-based organizations? How 
will they choose the most effective partners?

• Creating nonclinical programs for patients aging with HIV: 
Will there be over-50 support groups and/or buddy pro-
grams? Are patients asking for specific programs such as 
arts- or exercise-based series? How will they be funded?

CONCLUSIONS

With continued improvements in antiretroviral therapy, the 
HIV-infected population is growing older and aging. Although 
recognizing and optimizing aging-related syndromes and 
comorbidities are the keys to ensuring patients’ quality of life, 
HIV care providers face time constraints and lack training in 
geriatric assessment. Other subspecialties have successfully 
adopted comprehensive geriatric assessment, and HIV care can 
and should do the same. We have developed one such program 
that may improve the functional care of our aging HIV patients, 
and we encourage others to create geriatrics programs that take 
their patients’ and clinical sites’ needs into account. With time, 
we can determine the best practices to serve our patients.
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Abstract

Background: Geriatric Patients Living with HIV/AIDS (GEPPO) is a new prospective observational multicentre cohort
consisting of all the HIV-positive geriatric patients being treated at 10 clinics in Italy, and HIV-negative controls
attending a single geriatric clinic.
The aim of this analysis of the GEPPO cohort was to compare prevalence and risk factors of individual non-
communicable diseases (NCD), multi-morbidity (MM) and polypharmacy (PP) amongst HIV positive and HIV negative
controls at enrolment into the GEPPO cohort.

Methods: This cross-sectional study was conducted between June 2015 and May 2016. The duration of HIV infection
was subdivided into three intervals: < 10, 10–20 and > 20 years. The NCD diagnoses were based on guidelines defined
criteria, including cardiovascular disease, hypertension, type 2 diabetes, chronic kidney disease, dyslipidaemia, chronic
obstructive pulmonary disease. MM was classified as the presence of two or more co-morbidities. The medications
prescribed for the treatment of comorbidities were collected in both HIV positive and HIV negative group from patient
files and were categorized using the Anatomical Therapeutic Chemical (ATC) classification. PP was defined as the presence
of five or more drug components other than anti-retroviral agents.

Results: The study involved a total of 1573 patient: 1258 HIV positive and 315 HIV negative). The prevalence of individual
comorbidities was similar in the two groups with the exception of dyslipidaemia, which was more frequent in the
HIV-positive patients (p < 0.01). When the HIV-positive group was stratified based on the duration of HIV infection,
most of the co-morbidities were significantly more frequent than in control patients, except for hypertension and
cardiovascular disease, while COPD was more prevalent in the control group. MM and PP were both more prevalent
in the HIV-positive group, respectively 64% and 37%.

Conclusions: MM and PP burden in geriatric HIV positive patients are related to longer duration of HIV-infection rather
than older age per se.
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Background
Aging populations are about to become the next global
challenge for global public health. Advances in medicine
and socio-economic development have substantially re-
duced morbidity and mortality due to infectious condi-
tions and, to some extent, non-communicable diseases
(NCD) [1]. Moreover, the longer survival of people with
chronic conditions explains the increasing proportion of
people living with NCDs. The co-existence of two or
more NCDs is usually defined as multi-morbidity (MM)
[2, 3]. Empirical studies based on surveys and general
practice records show that MM is highly prevalent
among older adults [4], and is associated with more
medication prescriptions (polypharmacy, PP), the greater
use of healthcare services, greater disability and mortal-
ity, and a poorer health-related quality of life [5–7]. The
demographic shift has led gerontologists to recognise
the different conditions that people experience during
the years known as geriatric age, above 65 years. Fur-
thermore, it has brought with it the widely used sub-
grouping into the youngest-old (65–74 years), the old
(75–84 years), and the oldest-old (≥ 85 years) [8].
In the relatively new context of global aging, Human

Immunodeficiency Virus (HIV) infection is less an ex-
ception than a paradigm. The increasing age of people
living with HIV (PLWH) is the net result of increased
survival due to effective antiretroviral therapy (ART) and
older age at the time the infection is acquired [9]. A few
studies have assessed the clinical presentation of aging
HIV patients, particularly the proportion of age-related
NCD affecting those aged > 50 years [10–14].
Two European cohorts (POPPY and AgeHIV) identi-

fied well-matched HIV-negative subjects. This allowed
to study the impact of HIV specific risk factors such as
ART exposure and toxicity, immune dysfunction or dys-
regulation, and chronic immune activation and inflam-
mation [14–19]. Unfortunately, median age of these
cohorts are below 50 years and none of these studies
have a significant proportion of subjects of appropriately
defined geriatric age.
The clinical characteristics of more than 400 patients

aged > 75 years in a large French database were de-
scribed at the 2016 Conference on Retroviruses and Op-
portunistic Infection (CROI, Boston, 22–25 February
2016). However, they acquired HIV infection at a late
age (the median age at the time of starting ART being
64.5 years, range 60–70) [20]. These data have not been
published so far. Therefore, the clinical presentation and
aging trajectory of geriatric patients aging with HIV in-
fection is still unknown.
Geriatric Patients Living with HIV/AIDS (GEPPO) is a

new prospective observational multicentre cohort in-
cluding consecutive HIV-positive geriatric patients in
care at 10 HIV clinics in Northern Central and Southern

Italy, and HIV-negative controls attending a single geri-
atric clinic.
The overall aims of the GEPPO study are to determine

the health status of HIV-positive patients aged ≥65 years
and its changes over time. A further aim is to investigate
the extent to which the geriatric care model applies to
HIV positive patients. Finally, it is intended to identify
the contemporary morbidity, mortality and disability fac-
tors affecting healthy life expectancy of geriatric HIV
positive patients.
In this analysis we compared prevalence and risk fac-

tors of individual non-communicable diseases, multi-
morbidity and polypharmacy amongst HIV positive and
HIV negative controls at enrolment into the GEPPO
cohort. Cross-sectional comparison was stratified by age
groups, namely: youngest old (65–75) and old (≥75 years).

Methods
This is a cross-sectional analysis of HIV positive and
HIV negative geriatric patients at the time of GEPPO
cohort entry between June 2015 and May 2016. The
patients were recruited at the time of routine follow up
visit at ten HIV clinics in Northern, Central and Southern
Italy with a geographical spread of 1000 Km, and were
stratified into two groups: the “youngest old” (65–74 years)
and the “old” (≥ 75 years). The inclusion criteria were age
of ≥65 years, treatment with ART for at least six months
and signed informed consent.
The HIV-negative subjects were selected from those

attending a single geriatric clinic located in the same
geographical area as the coordinating site (Modena).
This centre offers, general practitioners support in
screening NCDs in geriatric patients. The only inclusion
criterion was age ≥ 65 years. Given the easy access and
free of charge of any diagnostic procedure in geriatric
patients, this cohort is representative of the general
Italian population.

Ethics
Institutional review Board (IRB) approval was obtained
from the Research Ethics Committee of each centre par-
ticipating in the GEPPO cohort study. Both HIV positive
and HIV negative participants gave their written informed
consent, at the time of their initial visit.

Covariates
The demographic covariates and clinical outcomes of
the HIV positive and HIV negative subjects were charac-
terised and compared. They included: age, gender, BMI,
smoking status. Ex- and never-smokers were grouped
together and compared to current smokers. The vari-
ables considered in HIV positive patients included:
current and nadir CD4 cell counts, CD4/CD8 ratio,
plasma HIV RNA viral load (VL). The duration of HIV
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infection was calculated as the time between diagnosis
and the last visit, and was stratified into < 10, 10–20
and > 20 years. The duration of ART was calculated as
the time between the start of ART and the last visit.

Outcomes
The NCDs diagnoses were based on guidelines defined
criteria [21]. The cardiovascular disease (CVD) category
consisted of diagnoses of myocardial infarction, coronary
artery disease, peripheral vascular disease, stroke and
angina pectoris, as well as coronary artery bypass graft-
ing and angioplasty, based on records in patient files.
Hypertension (HTN) was defined as two consecutive
measurements of blood pressure > 140/90 mmHg or use
of antihypertensive drugs. Type 2 diabetes mellitus
(T2DM) was defined as fasting serum glucose levels
≥126 mg/dL or use of antidiabetic drugs. Chronic kidney
disease (CKD) was confirmed at an estimated glomerular
filtration rate (eGFR) of < 60 mL/min calculated using
Chronic Kidney Disease Epidemiology Collaboration
(CKD-Epi) equation mL/min/1.73 m2. Dyslipidaemia
(DLM) was defined in patients with fasting total choles-
terol levels > 200 mg/dL or triglyceride levels of > 150 mg/
dL or the current use of statins. Diagnosis of HTN, CKD
and DLM were confirmed in two consecutive measure-
ments. Chronic obstructive pulmonary disease (COPD)
was defined based on pulmonary function tests (spirom-
etry, diffusion capacity of carbon monoxide [DLCO])
demonstrating FEV1/forced vital capacity (FVC) ratios <
70%. MM was defined as the presence of two or more
NCDs [2, 3].
The medications prescribed for the treatment of NCDs

were collected from patient files in both HIV positive
and HIV negative groups and were categorized using the
Anatomical Therapeutic Chemical (ATC) classification
in which the drugs are divided into different groups
based on therapeutic indication [22]. The analysis con-
sidered the prevalence of the six most frequently pre-
scribed classes other than ART with particular regards
of cardiovascular active agents including statins, beta-
blocker, ACE-inhibitors, anti-hypertensives and acetyl-
salicylic acid (ASA) and psychoactive agents including
benzodiazepines (BDZ).
Polypharmacy was defined as the presence of five or

more drug components other than ART. The decision
not to include ART was due to the need to compare
HIV-positive and HIV-negative subjects.

Statistical analysis
In the participating Centres the study size of the
HIV-positive patients was represented by the whole of
HIV infected patients meeting inclusion criteria, who
presented at routine medical visits in the enrolment
period (year 2015).

Per protocol the two groups were matched for age
(±4 years) within male and female groups through a 4:1
ratio, using random selection. A reduced number of HIV
negative people were chosen with a view to the large
sample size of HIV patients.
Missing data on outcomes were indicated in the tables

as different denominators for parentage values.
The between-group comparisons were made using the

χ2 test for categorical variables, and the t test or Mann-
Whitney U-test for the normally and non-normally dis-
tributed continuous variables respectively.
The probability of MM and PP at each age was com-

pared in the HIV-negative controls and the HIV-positive
patients stratified as of the duration of HIV infection (<
10, 10–20 and > 20 years). These times were chosen for
two main reasons. Firstly they paralleled the tertile
distribution of this variable. Secondly, they identified the
subsets of subjects aging since the pre-ART, and the
early and the late-ART periods.
Multivariable logistic regression models were built to

predict MM and PP including the following as covariates:
age categories, gender, BMI, current smoke and duration
of HIV infection, using HIV negative as reference.
A second model was restricted to HIV patients in-

cluding HIV related variables such as: current CD4,
CD4 Nadir, CD4/CD8 ratio, HIV-1 VL undetectability
(< 40 copies/mL), and residual of ART duration after
adjustment for HIV infection duration.
Residual ART duration was calculated through univari-

ate linear regression between ART exposure and duration
of HIV infection. This was performed to avoid co-linearity
between these two variables.
Statistical analyses were performed using the “R” Soft-

ware, version 3·2.

Results
The study involved a total of 1573 patient (1258 HIV
positive and 315 HIV negative). The HIV-positive pa-
tients aged 65–74 and ≥ 75 respectively represented 3.8%
and 0.5% of the HIV-positive populations at the GEPPO
recruiting sites.
With regards to demographic and anthropometric

variables, mean age was 72 (SD = 4.27) years for men
and 71 (SD = 3.94) years for women. HIV positive indi-
viduals were thinner and more frequent smokers. In the
group of individuals above the age of 75 HIV negative
had the same prevalence of smoke habits as HIV-
positive ones (10.84% vs 15.23%, p = 0.39) (Table 1).
With regards to HIV variables mean HIV duration of

17 years. However, 33% of them had HIV exposure for
more than 20 years, representing people aging with HIV
from the pre-ART era. The age at HIV diagnosis was sig-
nificantly higher (60.3 ± 7.6 vs 52.1 ± 8.2) in “old” individ-
uals compared to “youngest old” HIV people (p < 0.01).
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HIV positive patients had well recovered immune status,
as assessed with a mean CD4/CD8 equal to 0.97 and
reached HIV-RNA viral load below 40 copies/mL in 94%.
Hepatitis C and B co-infection were 13% and 10% respect-
ively (Table 1).
NCDs, MM and PP prevalence increased with age cat-

egories with the exception of T2DM and dyslipidaemia
in HIV negative patients only (Table 2).
The overall prevalence of MM and PP respectively

amounted to 64% and 37% in HIV-positive patients, and
59% and 24% in controls.
In “youngest old” group CKD, DLM and PP only

were more prevalent in HIV positive patients; the

same was true in the “old” group for T2DM, DLM
and CKD (Table 2).
When the HIV-positive group was stratified by dur-

ation of HIV infection, individual comorbidities were
significantly more frequent in the HIV-positive sub-
groups with HIV exposure> 10 years when compared to
HIV negative, except for HTN and CVD. The prevalence
of COPD was higher in the controls (fig. 1).
Probability of MM was higher in HIV positive pa-

tients aging with HIV for more than 10 years when
compared to HIV negative controls (fig. 2a). Independent
predictors for MM were age > 75 years, higher BMI, male
gender and HIV duration above 20 years, all p < 0.01

Table 1 Demographic, anthropometric and HIV variables in the GEPPO cohort
Total n = 1573 HIV-negative vs HIV-positive HIV-negative HIV-positive

HIV-
(n = 315, 20·03%)

HIV+
(n = 1258, 79·97%)

p 65–74 years
(n = 224, 71·11%)

≥ 75 years
(n = 91, 28·89%)

p 65–74 years
(n = 965, 76·71%)

≥ 75 years
(n = 293, 23·29%)

p

Variable Mean (SD)
[sample size]

Mean (SD/%) [sample size] Mean (SD/%) [sample size] Mean (SD/%) [sample size]

Gender (F) 271 (17.23%)
[1573]

66 (20.95%)
[315]

205 (16.3%)
[1258]

0.06 * 42 (18.75%)
[224]

24 (26.37%)
[91]

0·18 * 155 (16.06%)
[965]

50 (15.06%)
[293]

0.75 *

Female Age 71.23 (3.94)
[271]

71.55 (3.42)
[66]

71.15 (4.05)
[205]

0.12 *** 69.83 (2.48)
[182]

77.46 (2.08)
[67]

< 0.01*** 69.46 (2.52)
[810]

77.5 (2.0)
[243]

< 0.01***

Male Age 71.71 (4.27)
[1302]

72.61 (4.37)
[249]

71.42 (4.21)
[1053]

0.06 *** 70.05 (2.75)
[42]

75.61 (0.49)
[25]

< 0.01*** 69.35 (2.48)
[155]

77.17 (1.)
[50]

< 0.01***

BMI 26.55 (8.59)
[1224]

28.65 (4.18)
[301]

25.87 (9.5)
[923]

< 0.01 *** 28.71 (4.04)
[8]

28.52 (4.54) [6] 0.65 *** 26.15 (10.66)
[264]

24.98 (3.95)
[71]

0.04 ***

Current smoker 313 (23.29%)
[1344]

42 (14.24%)
[295]

271 (25.83%)
[1049]

< 0.01* 33 (15.57%)
[212]

9 (10.84%) [83] 0.39 * 234 (29.03%)
[806]

37 (15.23%)
[243]

< 0.01*

HIV duration
(years)

NA NA 17.17 (7.65)
[1240]

NA NA NA NA 17.24 (7.76)
[949]

16.92 (7.3)
[291]

0·64 **

< 10 years NA NA 263 (21.23%)
[1240]

NA NA NA NA 200 (21·07%)
[949]

63 (21.72%)
[291]

0·9*

10–20 years NA NA 561 (45.28%)
[1240]

NA NA NA NA 433 (45.63%)
[949]

128 (44.14%)
[291]

> 20 years NA NA 415
(33.49%)
[1240]

NA NA NA NA 316 (33.3%)
[949]

99 (34.14%)
[291]

CD4 nadir NA NA 197.5 (84–310)
[1240]

NA NA NA NA 200 (89.75–308)
[949]

191 (74.75–320)
[291]

0·61 **

Current CD4 NA NA 644.58 (1240)
[1258]

NA NA NA NA 651.23 (290.95)
[949]

622.55 (282)
[291]

0·18 **

CD4/CD8 NA NA 0.97 (1.45)
[1240]

NA NA NA NA 0.92 (0.8)
[949]

1.13 (2.63)
[291]

0·28 ***

Viral load ≤40 NA NA 1044 (94.31%)
[1107]

NA NA NA NA 812 (94.97%)
[855]

232 (92.06%)
[252]

0.11 *

Viral load
undetectable

NA NA 925 (86.53%)
[1068]

NA NA NA NA 712 (86.72%)
[821]

213 (85.89%)
[248]

0.82 *

HBV co-infection NAv NAv 103 (9.83%)
[1048]

NAv NAv NAv NAv 84 (10.51%)
[799]

19 (7.63%)
[249]

0·23*

HCV co-infection NAv NAv 141 (12.57%)
[1121]

NAv NAv NAv NAv 113 (13·11%)
[862]

28 (10·77%)
[259]

0·12 *

Age at HIV
diagnosis

NA NA 54·03 (8.83)
[1239]

NA NA NA NA 52·11 (8.28)
[949]

60·3 (7.6)
[290]

< 0·01***

Triple/M ART NA NA 390 (31.91%)
[1222]

NA NA NA NA 312 (31.01%)
[1006]

78 (36.11%)
[216]

0·17 *

Mono/dual
ART

NA NA 832 (68.09%)
[1221]

NA NA NA NA 694 (68.99%)
[1006]

138 (63.89%)
[215]

Abbreviations: ART: AntiRetroviral Therapy; BMI: Body Mass Index; HIV: Human Immunodeficiency Virus; NA: not applicable. NAv: not available;
p value legends: * X2 test; ** Wilcoxon; *** t test
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(fig. 2b). A second model restricted to HIV patients
only (data not presented in fig. 2), while confirming
the same predictors of the previous model, failed to
identify any association between traditional HIV variables
and MM. In particular: current CD4/CD8 OR = 1.53
(95% CI:0.97–2.43, p = 0.07), CD4 nadir OR = 1 (95% CI:
1–1, p = 0.83), HIV RNA undetectability OR = 1.37
(95% CI:0.65–3.04, p = 0.42) and residual ARV exposure
duration OR = 0.97 (95% CI:0.9–1.05, p = 0.45).
We examined in the GEPPO cohort the six most

frequently prescribed drug classes for the treatment
of NCDs. There was no difference in the prescription

of and antidepressants or acetylsalicylic acid (ASA),
ace-inhibitors (ACE) and beta-blockers, commonly
used in primary or secondary cardiovascular disease
prevention. A higher prescription of benzodiazepines
(BDZ), used as sleep inducers, was present in HIV
negative people (p < 0.01), while a higher prescription
of statins for dyslipidaemia in HIV positive patients
was observed (p < 0.01) (fig. 3a). PP was higher in
HIV positives, irrespective of duration of HIV-infection
(Fig. 3b).
At any age PP was more common in HIV patients

(fig. 4a). Drivers for higher PP risk were HIV duration

Table 2 NCDs prevalence comparing “youngest old” and “old” individuals

65–74 Years Old ≥ 75 Years Old

HIV- (n = 224, 18.84%) HIV+ (n = 965, 81.16%) p HIV- (n = 91, 23.7%) HIV+ (n = 293, 76.3%) p

Variable Frequency [sample size] Frequency [sample size]

HTN 149 (66.52%) [224] 396 (60.83%) [652] 0.15 61 (67.03%) [91] 155 (71.76%) [216] 0.49

T2DM 50 (22.32%) [224] 176 (27.54%) [629] 0.15 14 (15.38%) [91] 65 (31.25%) [208] < 0.01

CVD 41 (18.3%) [224] 106 (16.88%) [628] 0.70 28 (30.77%) [91] 58 (29.15%) [199] 0.88

CKD 5 (5%) [100] 115 (17.06%) [674] < 0.01 4 (10%) [40] 56 (25.93%) [216] 0.04

COPD 20 (9.13%) [219] 41 (6.61%) [620] 0.28 17 (18.89%) [90] 19 (9.79%) [194] 0.05

DLM 59 (57.84%) [102] 462 (70%) [630] 0.02 20 (50%) [40] 156 (74.64%) [209] < 0.01

MM 57 (57.58%) [99] 371 (61.32%) [605] 0.55 25 (62.5%) [40] 139 (73.94%) [188] 0.20

PP 44 (19.64%) [224] 169 (35.28%) [479] < 0.01 32 (35.16%) [91] 73 (42.94%) [170] 0.27

Abbreviations: HTN: Hypertension; T2DM: type 2 diabetes mellitus; CVD: Cardiovascular Disease; CKD: Chronic Kidney Disease; COPD: Chronic Obstructive Pulmonary
Disease; DLM: Dyslipidaemia; MM: Multimorbidity; PP - Polypharmacy

Fig. 1 Prevalence of NCDs in the cohort as a whole, and in three HIV duration groups (< 10, 10–20 and > 20 years). NCDs prevalence (%) and
absolute numbers (n) are indicated for HIV negative and HIV positive with different HIV duration groups. Indicated p-value refers to HIV-positive
versus HIV-negative comparison. Abbreviations DLM: Dyslipidaemia; COPD: Chronic Obstructive Pulmonary Disease; CKD: Chronic Kidney Disease;
CVD: Cardiovascular Disease; T2DM: Type 2 Diabetes mellitus.HTN: Hypertension
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with progressive OR increase per increment of HIV
duration category and age above 75 years (fig. 4b).
A second model restricted to HIV patients only (data

non-presented in fig. 4), while confirming the same
predictors of the previous model, failed to identify
any association between traditional HIV variables and
PP. In particular: current CD4/CD8 OR = 0.83 (95%
CI:0.44–1.52, p = 0.54), CD4 nadir OR = 1 (95% CI:1–1,
p = 0.73), HIV RNA undetectability OR = 1.75 (95% CI:
0.91–3.48, p = 0.1) and residual ARV exposure duration

OR = 1.03 (95% CI:0.93–1.13, p = 0.61). Significant predic-
tors identified in the original model were confirmed.

Discussion
Our findings indicate that MM and PP in HIV-positive
individuals are both related to longer duration of HIV-
infection rather than older age per se.
People aging with HIV for more than 20 years are

almost three times as likely to have MM than those
infected for a shorter period.

a b

Fig. 2 a Probability of MM per year above the age of 65. The HIV positive patients are stratified by duration of HIV infection (< 10, 10–20 and >
20 years). b Multivariable logistic regression models to detect the independent predictors of MM. Abbreviations – MM: Multimorbidity

Fig. 3 a Prevalence of the six drug classes most frequently prescribed for the treatment of NCdD and b prevalence of PP in HIV negative and HIV
positive stratified by duration of HIV infection (< 10, 10–20 and > 20 years). Drug classes prevalence (%) and absolute numbers (n) are indicated
for HIV negative and HIV positive with different HIV duration groups. Indicated p-value refers to HIV-positive versus HIV-negative comparison.
Abbreviations – ASA: acetylsalicylic acid; AntiDepres: antidepressants; BZD: benzodiazepines; ACE; Angiotensin Converting Enzyme inhibitors;
BBlock: beta-adrenergic blocking agents; Statine: statins
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It can be noticed that HIV positive patients belonging
to the GEPPO cohort who have been living with HIV for
more than 20 years were all exposed to the first gener-
ation of ART. These are “silver champions”, since they
represent the best survivors of their generation and
warrant as much attention as geriatric medicine has paid
to centenarians, possibly identifying protective factors
for NCDs.
These individuals have been exposed for years to de-

tectable VL in the pre-ART era and have received highly
toxic ART, both of them representing a permanent risk
of NCDs.
However, it must be acknowledged that this phenomenon

may change in future years. The START trial, a large ran-
domized clinical trial conducted in 35 countries enrolling
over 4500 HIV+ ART-naïve subjects randomized to imme-
diate (CD4 ≥ 500/μL) or deferred ART initiation (CD4 <
350/μL) demonstrated that immediate ART reduced inci-
dence of NCDs, pointing to the role of long-term immune
activation and inflammation. In the contemporary setting
of immediate access to new-generation ART, it can be
hypothesised that the prevalence of NCDs and MM will be
reduced in the years to come [23].
The prevalence of comorbidities was different in the

HIV-positive patients and controls. The higher preva-
lence of DLM, CKD and T2DM has been widely de-
scribed [12], and can at least partially be attributed to
the metabolic toxicities of ART [24–26]. COPD was
more prevalent in the HIV-negative individuals. This is
somewhat surprising considering the higher proportion
of smokers among HIV positive patients (26% vs 14%),
and it suggests that infectious diseases physicians are
less likely to use spirometry to screen HIV positive pa-
tients. The European AIDS Clinical Society (EACS)

guidelines have only recently introduced COPD as a co-
morbid condition that should be screened for [21].
There was no difference in the prevalence of CVD or
HTN as has been observed in other cohorts [27], pos-
sibly due to strategies used to reduce CV risk factors,
the increasing use of lipid-friendly ART agents, and re-
duction of immunodeficiency state.
Most of the participants of the GEPPO cohort have

MM (59%), this appears to be the norm in HIV-infected
geriatric patients [9]. We still need research to investi-
gate the multifactorial nature of MM and the impact of
this condition on quality of life, functional status impair-
ment, health service use, and mortality. This will help
healthcare services to address the unmet needs of
PLWH with MM.
HIV, proportionally with its duration is a risk factor

for PP. HIV positive patients have been visiting physi-
cians since a young age and PP may be the result of the
“medicalisation” of early diagnosis of NCDs.
MM and PP were both more prevalent in the HIV-

positive group, respectively 64% and 37%. The increased
burden of PP in this HIV cohort is striking, particularly
in the light our very restrictive definition of PP (the
chronic use of five or more drugs, excluding ART). The
greater the number of medicines patient takes, the
greater the risk of adverse effects, and the greater the
risk of drug–drug interactions, leading to poor health
outcomes, hospitalisations and mortality [28]. This is a
dilemma for prescribers, who try to keep the number of
medicines to a minimum while ensuring that patients re-
ceive what evidence-based guidelines advocate as being
in their best interest [29].
Apparently, ID physicians and geriatricians use differ-

ent drugs to treat the same comorbidities. An important

Fig. 4 a Probability of PP per year above the age of 65. The HIV positive patients are stratified by duration of HIV infection (< 10, 10–20 and >
20 years). b Multivariable logistic regression models to detect the independent predictors of PP.Abbreviations – PP: polypharmacy
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difference regards the use of statins. Studies have under-
lined the need to increase statin prescription in HIV-
positive patients due to increased cardiovascular risk.
However, the use of statins in the elderly is a concern in
the context of sarcopenia and fall risk [30]. Possibly geri-
atricians more than ID physicians are more concerned
of this issue and this may be reflected by the fewer statin
prescriptions received by the HIV negative controls in
the GEPPO cohort.
Benzodiazepines were prescribed more frequently in the

HIV negative than for the HIV positive patients. This may
reflect the aversion of former intravenous drug users to
use psychoactive drugs that may induce dependence.
With regard to gender, the prevalence and risk of MM

(but not PP) was higher among males.
As expected males had increased risk of comorbidities

but this was not the same for PP in the Italian national
health system context were drugs for NCDs are provided
for free in geriatric patients. The risks of MM and PP
were different in the subjects aged more or less than
75 years. Apparently, the “younger-old” and “old” geriat-
ric categories cover two subsets of elderly people with
different risk profiles, and this must also be considered
in HIV-positive patients.
Our data claim for a tailored approach to NCDs, and

highlight the development of drug de-prescription strat-
egies in the management of PP. Although de-prescribing
is relatively new in HIV medicine, the use of the Beers
criteria [31], IPET (Improving Prescribing in the Elderly
Tool) [32] and STOPP-START criteria [33, 34] to adjust
therapy and reduce potentially inappropriate drugs is
well established in geriatric practice, and should be ex-
tended to the HIV setting [35].The benefit of de-
prescribing in HIV positive geriatric patients has never
been evaluated so far.
The GEPPO cohort includes HIV-positive patients aged

≥65 attending ten HIV clinics across Italy (who, taken
together, makes a quite significant absolute number of
elderly people living with HIV) and a group of age and
gender-matched HIV-negative controls attending a single
geriatric clinic. People of this age frequently visit geriatric
clinics because of age-related comorbidities. Therefore,
our cohort provides a new opportunity to compare HIV-
infected patients with HIV-negative controls better repre-
sentative of the general population than subjects attending
centres for sexually transmitted diseases or intravenous
drug user facilities used in previous studies.
This study has a number of limitations. Some of these are

intrinsic to cross-sectional nature of observational studies,
which cannot reveal any causative association between vari-
ables. The prevalence of comorbidities, although standard-
ized in cohort studies may overestimate disease condition.
This is the case of DLM, where use of statins is used as
diagnostic criteria. We found no significant difference of

HIV-related variables other than the duration of HIV infec-
tion to be associated with the risk of MM or PP. For this
reason, ART exposure was not considered as a covariate,
also because it requires properly designed clinically study.
Cumulative smoke pack year was not addressed, because
not routinely collected in all the clinics. A major limitation
of this study was the lack of information on geriatric
syndrome, including frailty and falls. Geriatric syndromes,
better than NCDs capture the healthy aging outcome that
all geriatric studies should address (ref). This information
will be available in future studies of GEPPO cohort.
To the best of our knowledge, the GEPPO is the first

geriatric cohort of HIV-positive patients that may contrib-
ute to identify unmet clinical and research needs in terms
of comorbidities and their implications for PP. This model
highlights the need for evidence-based screening and
monitoring protocols to ensure high-quality care.

Conclusions
The findings of this study show MM and PP burden in
geriatric HIV positive patients are related to longer dur-
ation of HIV-infection rather than older age per se.
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