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The “Lisbon patient”

He was  frail, but not disable.
He had not multimorbidity and 
polypharmacy
He lived alone and was autonomous, up 
to his death which occurred while 
sleeping. He was never admitted to 
hospital.

Miguel, 
was born on May 11, 1919
He Died on August 31, 2019
He was the first known  person who 
reached 100 year of life living with HIV.

Pintassilgo I and Guaraldi G, BMC Infectious diseases,  2020



THE OBJECTIVES OF HIV CARE AND OUTCOME 
MEASURES have evolved OVER TIME

Reduce HIV mortality 
due to infections and 
cancer, and improve 
immunological status 

of PLWHIV

Reduce the burden of 
drug-related toxicities 

and NICDs

Improve life expectancy 
so it is similar to the 
general population

Early-ART eraPre-ART era Late-ART era

Although this goal has been reached 
in several settings, there is still a need 

to consider the long-term health for all 
PLWHIV who are virally suppressed

Healthy living
Healthy aging

WHAT’S NEXT? 

With
HIV



Two HIV patients

Co-morbidities:

!MetS (HTN, DLP)

!Ostepenia

!CKD

Mrs A,  80 years, 

HIV duration 14 years
(diagnosed at 66 yrs)
CD4=478/microL

CD4/CD8=0.7 

HIV VL<40 c/mL (ND)



Two HIV patients

Mrs A, 80 years, 

HIV duration 14 years
(diagnosed at 66 yrs)
CD4=478/microL

CD4/CD8=0.7 

HIV VL<40 c/mL (ND)

Co-morbidities:

!MetS (HTN, 

DLP)

!Ostepenia

!CKD

!Osteoartrosis

Mr B, 55 years, 

HIV duration 24 years
(diagnosed at 31 yrs)
CD4=407/microL

CD4/CD8=0.6 

HIV VL<40 c/mL (ND)

Co-morbidities:

!T2DM

!DLP

!Osteonecrosis

!MI

!CKD

!Depression



Smit M, Lancet Infect Dis. 2015 
Jul;15(7):810-8.

" In the ATHENA cohort, proportion of 
patients on ART aged ≥50 years old 
will increase from 28% to 73% 
between 2010 and 2030

" Burden of NCDs mostly driven by 
larger increases in cardiovascular 
disease compared with increases in 
other comorbidities

Complexity is: Advancing age



Complexity is: Co-morbidities



De Francesco D et al. OFID 2018. In Press.

‘Mapping’ ageing in PLWH
Certain co-morbidities cluster in PLWH
POPPY study and the AGEhIV cohort study 

Complexity is: Multimorbidity (MM)



One year with HIV impacts biological age more than one chronological year
HIV>20 yrs HIV<10yrs

Guaraldi G et al  PLoS ONE 2015

Complexity is: time spent with HIV 



Potential drug-drug interactions with cART are more 
likely in older patients

• ARVs may interact with a number 
of medications, including*2

• Methadone
• Oral contraceptives
• Antiepileptics
• Antidepressants
• Lipid-lowering agents
• Acid-reducing agents
• Antimicrobials
• Antiarrhythmics
• Tuberculosis therapy
• Anti-cancer drugs
• Immunosuppressants
• Phosphodiesterase inhibitors
• Anti-HCV therapies

1. Marzolini  C, et al. Antivir Ther 2010;15:413-423; 2. BHIVA Draft Guidelines 2012 Available at: 
www.bhiva.org/documents/Guidelines/Treatment%20Guidelines/2012/formatted__ART_guidelines_04022012_v3_IW.pdf. Accessed Apr 2012. 

n = 1,4971

Bars represent 
percentage of patients 
using one or more drugs 
in each class
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*For further information please visit www.hiv-druginteractions.org

Complexity is: Polypharmacy



Two patients with multimorbidity
and polypharmacy

Mrs A, 80 years, 

HIV duration 14 years
(diagnosed at 66 yrs)
CD4=478/microL

CD4/CD8=0.7 

HIV VL<40 c/mL (ND)

Mr B, 55 years, 

HIV duration 24 years
(diagnosed at 31 yrs)
CD4=407/microL

CD4/CD8=0.6 

HIV VL<40 c/mL (ND)

Multi-morbidities

Polipharmacy:
!Calcium

antagonist

!Beta-bloker

!Statin

!Alendronate

!Vit D

Multi-morbidities

Polipharmacy:
!Metformine

!Ace inhibitors

!Beta-bloker

!Statin

!ASA

!Vit D



What is the impact of COVID-19 the the HIV cascade of care?

Shaping chronic diseases health care models implies the recognition of new 
paradigm of care

Diagnosed On treatment

90% 90%90% 90%

Virally suppressed
Good health-related 

quality-of-life

Adapted from Lazarus JV et al. BMC Medicine 2016;14:94. 



A global multidisciplinary group of HIV experts developed a 
consensus statement identifying key issues that health systems must 
address in order to move beyond the HIV field’s longtime emphasis 
on viral suppression to instead deliver integrated, person-centered
healthcare for PLHIV throughout their lives. 

NATURE COMMUNICATIONS | (2021)12:4450 | https://doi.org/10.1038/s41467-021-24673-w | www.nature.com/naturecommunications



1. Incorporate the monitoring of comorbidities
in electronic health records

2. Develop and pilot models of care that
employ frameworks for healthy aging, frailty, 
functional ability, and other dimensions of 
health that are relevant to PLHIV, using
HRQoL as a key outcome measure. 

3. Expand primary care that reduce access
barriers for marginalized and vulnerable
groups including community-based health
and psychosocial services and peer support
programs.

4. Establish annual surveys of PLHIV.

5. Strengthen empathy among healthcare staff 
and decrease stigma and discrimination in 
healthcare settings. 

Consensus points on the role of health
systems in advancing the long-term well-
being of people living with HIV (PLHIV)

Key next steps for health systems to 
advance the long-term well-being of 
people living with HIV 

1. Framing a more comprehensive health
agenda for people living with HIV (PLHIV)

2. Multimorbidity

3. Self-reported health-related quality of life 
(HRQoL)

1. Stigma and discrimination



HIV 
control

Co-
Infections

Co-
morbidities

(NCDs)

Multimorbi
dity

(MM)

Poliphar
macy

Depression

Quality
of Life 
(QoL)

Multidisciplinary patient-centered approach 
to people living with HIV

HIV is chronic 
disease model

People Living 
with HIV (PLWH)



Two HIV patients with impaired QoL

Multi-morbidities

Polipharmacy:

QoL 70%

! Mobility

! Self care

! Pain

! Depression

Multi-

morbidities

Polipharmacy

QoL 90%
! Pain

Mrs A
Maria, 80 years, 

HIV duration 14 years
(diagnosed at 66 yrs)
CD4=478/microL

CD4/CD8=0.7 

HIV VL<40 c/mL (ND)

Mr B
Pietro, 55 years, 

HIV duration 24 years
(diagnosed at 31 yrs)
CD4=407/microL

CD4/CD8=0.6 

HIV VL<40 c/mL (ND)



“…A medical syndrome with multiple causes and contributors that is 
characterized by diminished strength, endurance, and reduced physiologic 
function that increases an individual’s vulnerability for developing increased 

dependency and/or death…”

Vellas B, JF&A 2017



Frailty Related Phenotype1

• A person can be said to be frail if 
they have any 3 of the following 
features:

1. They move slowly
2. They have a weak handgrip
3. They have reduced their level of 

activity
4. They have (unintentionally) lost 

weight
5. They feel exhausted

• “pre-frail” is used when only one 
or two of these deficits is present

• Clinically recognizable and not 
otherwise definable as being 
disabled or as having multiple 
co-morbid illnesses

Frailty as a deficit 
accumulation2

• Frailty can be operationalized as 
deficit accumulation and can 
be expressed in a frailty index

• Can be summarised as a scale 
from Robust to Terminally Ill

• A frailty index derived from 
routinely collected clinical data 
can offer insights into the biology 
of aging using mathematics of 
complex systems

1. Fried et al., J Gerontol Med Sc 2001

Frailty recognition in clinical practice

2. Rockwood et al. Lancet 
1999;353:205-6



Two Frail patients with HIV

Mrs A, 80 years

! Multi-
morbidity

! Polipharmacy
X    Disaability

Mr B, 55 years

! Multi-morbidity
! Polipharmacy:
! Disability (walk

assistance)

Geriatric syndromes

! Frailty
F. Phenotype 3/5 ✓
FI=0.39✓
! Urinary 

incontinence

Geriatric syndromes

! Frailty
F. Phenotype 3/5 ✓
FI=0.35✓
Falls ✓

Viusual imp. ✓
! Falls



Trajectories of Ageing

Mr “B”, 55 yrs
Accentauted aging

Mrs “A”, 80 yrs
physiological aging

Mr «C».
50 yrs, Accelerating aging



AIDS 2016, 30:241–250 

Prevalence of frailty criteria. 

Prevalence of frailty by age

HIV infection was
independently associated
with prefrailty/frailty in 
middle-aged HIV-infected
patients compared with HIV-
uninfected controls

Complexity is: Frailty







Scope of geriatric care is to preserve 
functional status avoiding geriatric syndromes

CGA

Functional 
Status

Nutrition

Polypharmacy

Social support 
& Mental status Comorbidity

Cognition

Geriatric syndromes: 
Conditions which don’t fit into 
discrete disease categories, 
have multifactorial etiologies, 
& involve multiple organ systems:

• Polypharmacy 

• Sensory impairment
• Impaired mobility and falls

• Cognitive impairment

• Urinary incontinence

• Sarcopenia

• Frailty

Screening 

Identification of subjects at 
increased risk of events
(Frailty & geriatric syndromes)

Comprehensive geriatric 
assessment (CGA) 
Planning – implementation of a specific 
intervention

To avoid declining capacity 

Follow-up 
Re-evaluation 

1. Overcash J, et al. Geriatrics. 2019:4,39; 2. Greene M, et al. J Acquir Immune Defic Syndr. 2015;69:161–167; 3. Hawkins KL, et al. AIDS. 2017;31:S137–S146; 4. Wing E, et al. Int J Infect Dis. 2016; 53: 61–68.



Geriatric syndromes more common in 
Malaysian PLWH (45 yo) c/w controls

Rajasuriar R et al. AIDS 2017;31:1393

 Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

interval (CI)! 0.54–0.79; P< 0.001] and remained
significant after adjusting for traditional factors associated
with aging including smoking, alcohol, education, and
employment in addition to age, sex, and ethnicity
(IRR! 0.72, 95% CI! 0.60–0.85; P< 0.001). The
prevalence of geriatric conditions when assessed in the
total HIV" cohort (n! 336) was comparable with that in
the HIV-infected arm of the matched subset (data not
shown).

Health outcomes associated with the burden of
geriatric conditions
We next assessed the impact of the burden of geriatric
conditions on health outcomes in the total HIV" cohort.
All the health outcomes assessed including quality of
life, mortality risk scores, healthcare utilization, and
self-rated health were significantly associated with an
increasing burden of geriatric conditions after adjusting
for age, sex, ethnicity, and testing for interactions

Aging among treated HIV in Malaysia Rajasuriar et al. 1397

Fig. 1. Prevalence of specific geriatric conditions and the distribution of the number of geriatric conditions by age groups in
HIV-infected individuals on suppressive antiretroviral therapy (ART) and age, sex and ethnically matched uninfected individuals.
The bar graphs show (a) the comparison in prevalence of all the geriatric conditions assessed in this study and (b) the distribution of
the number of geriatric conditions present (0, 1, 2 and #3) by age categories in the subset of HIV-infected individuals (n!172)
with age, sex and ethnically matched uninfected controls (n! 172) in the cohort. $Represents comparisons that were significantly
different (P<0.001) in the two groups when assessed by McNemars test. DASS 21, Depression, Anxiety and Stress Scale; IADL,
instrumental activities of daily living; MOCA, Montreal Cognitive Assessment.

Geriatric Syndromes assessed:
• Visual impairment (LogMAR chart)
• Gait abnormality (Timed up & go)
• Mainourished (Mini nutritional assessment
• Frailty (Fried’s phenotype)
• Urinary incontinence (Self reported)

• Functional disability (Difficulty ≥1 IADL)
• Polypharmacy (≥5 medications)
• Polypathology (≥2 comorbidities)
• Depression (DASS 21)
• Cognitive impairment (MOCA)



AIDS 2016, 30:241–250 

Prevalence of frailty criteria. 

Prevalence of frailty by age

HIV infection was
independently associated
with prefrailty/frailty in 
middle-aged HIV-infected
patients compared with HIV-
uninfected controls





Lower (worse) SPPB scores predicts decreased survival: 
ALIVE Cohort

Greene M et al. AIDS 2014;28:2711

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

inflammatory markers have been associated with worse
physical function in HIV-infected persons [24,34,35].
Other proposed mechanisms with supporting data
include an HIV effect on muscle mass and body
composition mediated through the growth hormone/
insulin-like growth factor-1 axis [36], the hypothalamic-
pituitary gonadal axis, or HIVeffects on vitamin D levels
[37], which have been implicated in lower extremity
function [38].

SPPB scores are highly predictive of adverse outcomes
such as disability, nursing home placement, hospital
admission, and mortality in the general population of
community-dwelling, HIV-uninfected older adults
[13,21,39]. Similarly, we found that the SPPB score
was able to predict mortality in our younger population in
a dose–response fashion. Further, the risk estimate was
similar irrespective of HIV disease stage, suggesting that
the SPPB can predict outcomes in persons with well
controlled HIV and those with more advanced HIV
disease. We also observed a joint effect of HIV infection
and reduced physical performance on mortality that
appeared to increase the risk of death more than what
would be expected from summing their independent
effects. The key impact of this finding is the increased
potential for identification of persons most at risk for
adverse clinical outcomes. Such identification can
facilitate interventions such as physical therapy or exercise
to improve muscle strength and lower extremity function
to ameliorate risk.

The best approach for assessing physical function among
HIV-infected populations remains unknown. Addition-
ally, confusion often surrounds the distinction between
physical function and other age-associated conditions
such as frailty. Previously, we have shown frailty to be
associated with both HIV infection and mortality [9]
However, frailty and physical function represent related
but separate entities [40]; only 21% of participant visits
with reduced physical performance included in this

2716 AIDS 2014, Vol 28 No 18
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Fig. 2. Survival differences associated with reduced physical
performance [Short Physical Performance Battery (SPPB)
score <–10] compared with participants with higher physical
performance (SPPB score >10).
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Fig. 3. Association of Short Physical Performance Battery score with all-cause mortality among ALIVE participants. ALIVE, AIDS
Linked to the IntraVenous Experience; SPPB, Short Physical Performance Battery. aHazard ratios were estimated from a single
multivariable model including adjustment for age, sex, race/ethnicity, and number of comorbidites in addition to SPPB score
categories and HIV status. The vertical dotted line at 1.0 represents the referent groups for physical performance category (SPPB
score!12) and for HIV status (HIV-uninfected participants).



Hand grip strength declines faster in ageing PLWH than in 
controls

Schrack JA et al. AIDS 2016;30:2645

 Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.

T-lymphocyte subsets were measured at each MACS visit
using standardized three-color flow cytometry [17].
Plasma HIV RNA concentrations (viral load) were
measured using the Roche ultrasensitive assay (limit of
detection! 50 copies/ml; Roche Diagnostics, Nutley,
New Jersey, USA). HAARTwas defined according to the
US Department of Health and Human Services Kaiser
Panel guidelines [18] as three or more antiretroviral drugs
including either a protease inhibitor; a nonnucleoside
reverse transcriptase inhibitor; an entry or integrase
inhibitor; or three nucleoside reverse transcriptase
inhibitors, including abacavir or tenofovir. AIDS was
defined using the Centers for Disease Control and
Prevention’s 1993 definition, excluding cases defined
only by a CD4" T-cell count less than 200 cells/ml [19]
and confirmed by review of medical records.

Statistical analysis
Two-sample t test and chi-square test statistics were used
to evaluate differences in continuous and categorical
variables by HIV status, respectively. Exploratory data
analyses included locally weighted regression smoothers,
quadratic fit plots, and histograms to assess the normality
of the grip strength distribution.

Based on the appearance of these plots (Fig. 1), the
longitudinal association between grip strength and age
was modeled using generalized linear models with
generalized estimating equations and an exchangeable
working correlation matrix to account for correlation of
repeated measures of grip strength. Combined (Table 2)
and HIV-stratified models (Table 3) were created to assess
differences in the rate of change in grip strength by HIV
status. Covariates in these models included age, BMI,
race, education, smoking status, MCS score, history of
drug and alcohol use, diabetes, kidney disease, hyperten-
sion, arthritis, peripheral neuropathy, hepatitis B, and
hepatitis C. The model restricted to HIV"men (Table 3)
also included nadir CD4" T-cell count, history of AIDS,
and cumulative viral load. Cumulative viral load is a time-
varying measure of cumulative plasma HIV burden,
which uses area under the curve analyses calculated using
the trapezoidal rule to generate a single measure of viral
burden that captures the effect of chronic HIV infection
better than concurrent visit measures [20]. Cumulative
viral load was calculated for the same period during
which grip strength was measured (2007–2014). If a viral
load measure was missing (n! 20), the last available viral
load observation was carried forward. Differences in the
rate of grip strength decline between those with and
without exposure to monotherapy or combination
therapy were tested using stratified linear models.
Variables included in the final models were restricted
to those with statistical significance in the multivariate
model (P< 0.05) and/or face validity.

Kaplan–Meier survival estimates and adjusted Cox
proportional hazard models were used to estimate

differences in time from age 50 years to clinical weakness
by HIV status. Grip strength less than 26 kg was defined as
‘weak’ in accordance with the Foundation for the
National Institutes of Health Sarcopenia Project [8].
Separate analyses of HIV" men were performed to assess
differences between those with and without clinical
weakness by exposure to ‘d-drugs’ (didanosine and
stavudine), ZDV (zidovudine), efavirenz, and by time
since seroconversion and time on HAART, using two-
sample t test and chi-square test statistics. All analyses were
conducted using Stata MP version 14 (Statacorp, College
Station, Texas, USA).

Results

The study population consisted of 1552 men (716 HIV"
and 836 HIV#) aged 50 years and older who had two or
more study visits between 1 October 2007 and 30
September 2014. These men contributed 15 590 person-
visits (6654 HIV" and 8936 HIV#) to the analysis. The
mean number of visits per participant was 9.3 (range: 2–
18 visits) for HIV" men and 10.7 (range 2–18 visits) for
HIV# men (P< 0.05). Baseline characteristics of these
men are shown in Table 1. HIV" participants were on
average 2.6 years younger than HIV# participants and
had lower BMIs (P values <0.001). HIV" men were
more likely to have kidney disease, peripheral neuropathy,
hepatitis B and hepatitis C infection, be nonwhite, report
a history of drug use and have fewer years of education,
and were less likely to consume alcohol than HIV# men
(P values <0.001). There was a wide range of grip
strength values, from less than 10 kg to more than 60 kg,
which is consistent with previous studies [8].

Figure 1 displays the unadjusted mean grip strength by age
according to HIV status using a quadratic fit plot. Grip
strength was similar between the two groups at age 50

HIV infection and grip strength decline Schrack et al. 2647
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Fig. 1. Quadratic fit plot of the unadjusted association
(mean and 95% confidence interval) between grip strength
(kg) and age (years) by HIV status.



Recommendations for treating 
frailty:

- Sustain and recover physical 
function impairment and 
sarcopenia prescribing physical 
activity

- Address polypharmacy 
- Screen for modifiable causes of 

fatigue
- Consider food fortification and 

protein supplementation



A definition of healthy ageing

Functional ability = Health-related attributes 
that enable people to be and to do what they value

Genetic inheritance

Personal characteristics

Health characteristics
• Underlying age-related trends
• Health-related behaviours, 

traits and skills
• Physiological changes and risk 

factors
• Diseases and injuries
• Changes to homeostasis
• Broader geriatric syndromes
• HIV

Environments

Functional ability

Intrinsic capacity

Adapted from World Health Organization. World Report on Ageing and Health. 2015. Available at: 
https://apps.who.int/iris/bitstream/handle/10665/186463/9789240694811_eng.pdf;jsessionid=B4BB65FB12457BE99A9AC4AD19D770BB
?sequence=1 [Accessed September 2019].

Intrinsic capacity = All physical and mental capacities of an 
individual

The process of developing and maintaining functional ability that enables wellbeing in older age



Key domains of intrinsic capacity

https://apps.who.int/iris/bitstream/handle/10665/326843/WHO-FWC-ALC-19.1-eng.pdf?sequence=1.



Milic J 2022

HIV care models: what to screen, how to cope



HIV care models

Guaraldi G, et al. Clin Infect Dis 2020:ciaa1864 [Online ahead of print].



Health systems have expanded the use of 
telehealth to enhance the care of people living with HIV

Assessment Follow-up frequency F2F Telehealth
3rd 90 target

Virology Plasma HIV-VL + genotypic resistance test and 
subtype 12 months and at VF, respectively !

Immunology CD4 and CD4:CD8 12 months !

4th 90 target
HRQoL – 4+8 months post F2F !

Psychosocial Current lifestyle, employment social and welfare, 
psychological morbidity, partner/children 4+8 months post F2F !

Sexual and reproductive 
health Sexual history, safe sex, partner status/disclosure 4+8 months post F2F !

Blood exams FBC, TC, HDL-c, LDL-c, TG, serum glucose, 
AST, ALT, bilirubin, ALP 12 months !

Body composition Physical examination and BMI 12 months and 4+8 months post F2F, respectively ! !

Comorbidities CVD, hypertension, pulmonary/liver/renal/bone 
disease, cancers

12 months or per EACS guidelines for 
special populations

As indicated by EACS guidelines (+ 
telehealth can be leveraged at 4+8 months 

post-F2F)
Cognitive impairment – 4+8 months post F2F !

Depression – 4+8 months post F2F !

Polypharmacy – 12 months and 4+8 months post F2F ! !

Frailty Frailty phenotype 12 months and 4+8 months post F2F ! !

Intrinsic Capacity Locomotion, vitality, sensory, 
cognition, psychosocial 4+8 months post F2F !

Integrating face-to-face and telemedicine interactions between HCPs and 
patients can provide a useful framework for shared decision-making



Health systems have expanded the use of 
telehealth to enhance the care of people living 
with HIV

ALP: alkaline phosphatase; ALT: alanine transaminase; AST: aspartate aminotransferase; BMI: body mass index; CD: cluster of differentiation; CVD: cardiovascular disease; EACS: European AIDS Clinical Society; 
F2F: face-to-face; FBC: full blood count; HCP: healthcare professional; HDL-c: high-density lipoprotein-cholesterol; HRQoL: health-related quality of life; LDL-c: low-density lipoprotein-cholesterol; 
TG: triglycerides; VF: virological failure; VL: viral load
Guaraldi G, et al. Clin Infect Dis 2021; 73:e1222–e1227. 

Integrating face-to-face and telemedicine interactions between HCPs and 
patients can provide a useful framework for shared decision-makingThe 4th 90 targets can be assessed using telehealth

4th 90 target
HRQoL – 4+8 months post F2F !

Psychosocial Current lifestyle, employment social and welfare, 
psychological morbidity, partner/children 4+8 months post F2F !

Sexual and reproductive 
health Sexual history, safe sex, partner status/disclosure 4+8 months post F2F !

Blood exams FBC, TC, HDL-c, LDL-c, TG, serum glucose, 
AST, ALT, bilirubin, ALP 12 months !

Body composition Physical examination and BMI 12 months and 4+8 months post F2F, respectively ! !

Comorbidities CVD, hypertension, pulmonary/liver/renal/bone 
disease, cancers

12 months or per EACS guidelines for 
special populations

As indicated by EACS guidelines (+ 
telehealth can be leveraged at 4+8 months 

post-F2F)
Cognitive impairment – 4+8 months post F2F !

Depression – 4+8 months post F2F !

Polypharmacy – 12 months and 4+8 months post F2F ! !

Frailty Frailty phenotype 12 months and 4+8 months post F2F ! !

Intrinsic Capacity Locomotion, vitality, sensory, 
cognition, psychosocial 4+8 months post F2F !



Q-code to identify the 
drug from a barcode

Images in the public domain; photo provided with consent 



Prescribing in the Elderly

Job bag: HIVF/UK/19-09/NMAR/1071k
Date of prep: November 2019



Top 10 drug classes to avoid in older people living with HIV

EACS guidelines 2020; www.hiv-druginteractions.org



Interventions to limit and manage polypharmacy/prescribing issues

EACS guidelines 2020

1) Medication reconciliation
• Establish list of current prescription & over-the-counter drugs to be updated at each medical visit

2) Periodic medication review
Questions to consider when reviewing a prescription

• Is there an indication for the medicine?
• Is the medicine appropriate for elderly PLWH?
• Is the dose correct (e.g. adjusted for renal function)?
• Is there a significant drug-drug interaction? (favor unboosted ARV)
• Is there a significant drug-disease interaction?
• Is the duration of treatment acceptable?
• Is there any missing medicine?
• Is the person able to manage his/her own medicines or does he/she need assistance?

3)  Medication prioritization
• Consider risk/benefit of each medication within context of a given patient’s care goals, level of functioning,

life expectancy and preference

#Beers/STOPP&START criteria

#www.hiv-druginteractions.org



Patient centered deprescribing framework



My lived experience with medicine  (PLEM)

Hey Dr, these are my medicines….

Are all needed? Are dosages corrects?
Can you offer me somthing else?

Switching may improve
my HRQoL?

Should I be worried of 
metabolic health?

Are there toxicities?
Any DDI?

I think…
I’ve heard…
I would like…

Can I reduce pill
burden?

Is this regimen
convenint for me?



Guaraldi G, et al. J Antimicrob Chemother. 2020 Dec
1;75(12):3425-3432. doi 10.1093/jac/dkaa329.



Telemedicine 
tools

Telemedicine 
services

• Video
• Phone
• E-mail
• Remote wireless 

monitoring
• Internet

• Care for chronic 
conditions

• Medication 
management

• Wound care
• Counseling
• Post discharge follow-up
• Mental health

• Wearable monitors
• Smartphones
• Mobile apps
• Video
• E-mail
• Web portals
• Games

• Health education
• Monitoring of physical 

activity
• Monitoring of diet
• Medication adherence
• Cognitive fitness

Next step: comparative studies

F2F, face to face; QoL, quality of life
Tuckson RV, et al. N Engl J Med 2017;377:1585-1592; Adapted from: Lazarus JV, et al. BMC Med 2016;14:94.

Compare F2F («mask to mask»)
clinical visit, telemedicine 

and hybrid approach to reach 
the 4 targets of HIV care

Clinician to patient

Patient to mobile 
health technology

Integration with electronic medical records
Data analytics

90% 90%

Diagnosed On treatment

Virally suppressed Good health-
related QoL

90% 90%



Summary of HIV variables and patient-reported 
outcomes in a personalized approach to health 

CD-RISC-25, Connor-Davidson Resilience scale-25 items; DASS-21, depression anxiety stress scale-21; EQ5D5L, 5-level EQ-5D quality of life 
questionnaire; SF36, short-form 36

HIV VARIABLES
(Each variable uses a different range)

PATIENT-REPORTED OUTCOMES
(All domains use a standardized 0-100% range)

Questionnaires used:
• DASS-21
• SF36
• Insomnia severity index

Questionnaires used:
• EQ5D5L
• Intrinsic capacity
• CD-RISC-25 (resilience)Speaker own image



How to assess vulnerability

Ferrucci L, et al. Aging Cell 2020;19:e13080. 

VS
FRAILTY

Is the accumulation of deficit exposing the individual to higher 
risk of negative outcomes

It conceptualize the age-related increase of vulnerability and it 
is considered to be a measure of biological age of the 
individual 

RESILIENCE

Is the human ability to adapt in the face of significant life 
stressors

Physical resilience is a characteristic at the whole person level 
which determines an individual’s ability to recover physical 
health following a stressor

Psychological resilience refers to effective coping and 
adaptation although faced with adversity

The relationship between 
Frailty and Resilience 
depicts the reduction of 
homeostatic reserves of an 
individual in relation to 
stressors and aging

Resilience reserve Damage Compensated stress

Robustness Frailty
Damage accumulation that overcomes resiliency 

potential
[Adapted from: Ferrucci L, 2020]



The Conner Davidson & Brief Resilience 
Scales

The Connor Davidson Resilience Scale measures 
several components of resilience:
1. The ability to adapt to change
2. The ability to deal with what comes along

3. The ability to cope with stress
4. The ability to stay focused and think 

clearly
5. The ability to not get discouraged in the 

face of failure
6. The ability to handle unpleasant feelings 

such as anger, pain or sadness

Riopel L. Available from: https://positivepsychology.com/connor-
davidson-brief-resilience-scale/. Accessed 24th August 2021.

Composite reliability
1 Able to adapt when changes occur
2 Have one close and secure relationship
3 Sometimes fate or God helps me
4 Can deal with whatever comes my way
5 Past successes give me confidence
6 Try to see the humorous side of things when I am faced with problems
7 Having to cope with stress can make me stronger
8 Tend to bounce back after illness, injury or other hardships
9 Believe most things happen for a reason

10 Make my best effort, no matter what
11 Believe I can achieve my goals, even if there are obstacles
12 When things look hopeless, I do not give up
13 In times of stress, I know where to find help
14 Under pressure, I stay focused and think clearly
15 Prefer to take the lead in problem-solving
16 Not easily discouraged by failure
17 Think of myself as a strong person
18 Make unpopular or difficult decisions
19 Able to handle unpleasant/painful feelings like sadness, fear, anger
20 Have to act on a hunch
21 Have a strong sense of purpose in life
22 In control of my life
23 I like challenges
24 I work to attain goals
25 Take pride in my achievements



Impact of COVID-19 at MHMC

Objective:
1. To characterize resilience in PLWH  
2. To describe the relationship between frailty and resilience in PLWH which identifies 4 

different phenotypes which impact on QoL

Methods:
• In January 2021, PLWH attending MHMC at least once during 2019, were offered an 

electronic questionnaire to complete, including:
• Resilience score questionnaire (CD-RISC-25)
• Insomnia Severity Index (ISI)

• Depression Anxiety Stress (DASS)

• Symptoms (Short-form health survey) (SF36)
• Health-related quality of life (EQ 5D5L) 

MHMC, Modena HIV Metabolic Clinic; PLWH, people living with HIV; QoL, quality of life
Guaraldi G, et al. Impact of COVID-19 on an HIV clinic in Modena, ahead of print.  Guaraldi G, JAIDS 2022 Feb 1;89:S65-S72



• Out of 800 PLWH reached via mail, 
575 (72%) completed the questionnaires

• Frailty was assessed in 2019, at the closest 
visit prior to the onset of COVID pandemic 

Fit & 
resilient 

N=69
(12%)

Fit & 
non-resilient 

N=242 
(42.1%)

Frail & 
resilient 

N=50
(8.7%)

Frail & 
non-resilient 

N=214 
(37.2%)

p value

Age, years, mean 
(±SD)

52.9 
(8.6) 

52.7 
(7.5) 

56.9 
(7.6) 

56.5 
(6.3) <0.001

HIV duration, months, 
median (IQR)

246 
(139−307)

263 
(152−334)

290.5 
(207.3−347.5)

326 
(267−386) <0.001

Nadir CD4 cell count, 
cells/μL, median (IQR)

250 
(162−361) 

261 
(127−350)

202.5 
(84.8−363.5) 

190.5 
(66.3−284.8) <0.001

Multimorbidity, %
52 

(75.4%)
163 

(67.4%)
46 

(92%)
199 

(92.9%)
<0.001

Loneliness, %
7

(10.1%)
53 

(21.9%)
4

(8%)
59

(27.6%)
0.002

214
(37.2%)

50
(8.7%)

242
(42.1%)

69 (12%)

Frail/non-resilient Frail/resilient
Fit/non-resilient Fit/resilient

The worst valueThe best value 

Impact of COVID-19 on an HIV clinic in Modena

IQR, interquartile range; PLWH, people living with HIV
Guaraldi G, et al. Impact of COVID-19 on an HIV clinic in Modena, ahead of print.  Guaraldi G, JAIDS 2022 Feb 1;89:S65-S72



56 
(26.2%)

17 
(8%)

52 
(24.3%)

199
(93%)

12 
(24%)

7 
(14%) 7

(14%)

46
(92%)

17
(7%) 8 

(3.3%)

35
(14.5%)

163 
(67.4%)

7 
(11.6%)

2
(2.9%)

12 
(17.4%)

52 
(75.4%)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Diabetes CVD CKD Multimorbidity

Frail/non-resilient Frail/resilient Fit/non-resilient Fit/resilient

Prevalence of co-morbidities across frailty-resilience 
phenotypes

CKD, chronic kidney disease; CVD, cardiovascular disease
Guaraldi G, et al. Impact of COVID-19 on an HIV clinic in Modena, ahead of print.  

p<0.001

p=0.009

p<0.001

p=0.04

Guaraldi G, JAIDS 2022 Feb 1;89:S65-S72



Domains of SF-36 across frailty/resilience phenotypes 
(% of PLWH with score above the average)

Guaraldi G, et al. Impact of COVID-19 on an HIV clinic in Modena, ahead of print.  

40%

54%

39%

50%

70%
62% 64%

39%36%

61%
53% 55%

87%

68%
75%

42%

82%

94%

76% 74%

90%
92%

86%
82%

77%

93%

78% 81%

94%
90%

94%

81%

0%

20%

40%

60%

80%

100%

Emotional
well-being

Energy and
vitality

General health Pain Physical
functioning

Limitations
due to

emotional
problems

Limitations
due to

physical
health

Social
functioning

Frail/non-resilient Frail/resilient Fit/non-resilient Fit/resilient All p<0.0001

Guaraldi G, JAIDS 2022 Feb 1;89:S65-S72



Logistic regression model to predict EQ-5D-5L<89.7%
As described in the Spanish general population and according to EQ-5D Guide

Logistic regression for EQ5D5L <89.7%

Male sex 0.95 (0.61; 1.47) p = 0.818

Age 1.02 (1.0; 1.05) p = 0.083

HIV duration, months 1.0 (1.0; 1.0) p = 0.049

Nadir CD4, cells/µL 1.0 (1.0; 1.0) p = 0.153

Frail & non-resilient 5.21 (2.62; 10.33) p < 0.0001

Frail & resilient 1.75 (0.74; 4.14) p = 0.2

Fit & non-resilient 5.48 (2.8; 10.74) p < 0.0001

0 2 4 6 8 10
Odds Ratio

Guaraldi G, et al. Impact of COVID-19 on an HIV clinic in Modena, ahead of print.  

Guaraldi G, JAIDS 2022 Feb 1;89:S65-S72



Take home message 
• The new paradigm of care in OALWH  is prevention and 

treatment of multimorbidity and frailty, and achievement of 
good health-related quality of life and preservation of intrinsic 
capacity 
• COVID-19 offers an opportunity to reform a patient-centered 

care approach, now known as the "fourth 90,” by integrating 
face-to-face patient-physician and telemedicine encounters. 
• Resilience is complementary to frailty in the identification of 

clinical phenotypes with different impacts on relevant clinical 
outcomes including HRQoL
• Frailty and resilience should be evaluated in PLWH to identify 

vulnerable individuals in order to prioritize urgent health 
interventions 



Thank You for Your Attendance!


