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Population ageing
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Subjects > 65 years-old: 391 (9%) 





GEPPO 
(GEriatricPatients living with HIV/AIDS in Italy)

10 ID Italian Centers + 1 Geriatric 
Center Institutions

1. BRESCIA (Castelli): EMANUELE FOCA’
2. CATANIA (Cacopardo): CELESIA BENEDETTO
3. MILANO IRCCS (Lazzarin)NOZZA SILVIA
4. MILANO L. SACCO (Rizzardini) PICONI 

STEFANIA
5. MILANO L. SACCO (Galli) RIVA AGOSTINO
6. MODENA POLICLINICO GUARALDI 

GIOVANNI
7. PADOVA CATTELAN ANNA MARIA
8. PERUGIA (Baldelli) DE SOCIO GIUSEPPE
9. TORINO: DI PERRI GIOVANNI; CALCAGNO 

ANDREA
10. TORINO (Caramello) OROFINO GIANCARLO

11. MODENA BAGGIOVARA MUSSI CHIARA

Torino
2 Units

Milano:
3 Units

Padova

Modena

Perugia

Catania

Brescia



Total (n = 1679) HIV- (n = 356) HIV+ (n = 1323)
Mean (SD) [n] Mean (SD) [n] Mean (SD) [n] P-Value

- F 24.78% [416] 54.21% [193] 16.86% [223] < 0.01
- M 75.22% [1263] 45.79% [163] 83.14% [1100]

Age median (ds) 71.37 (5.04) [1679] 71.62 (5.27) [356] 71.3 (4.98) [1323] 0,293
- [65,69) 45.07% [755] 43.82% [156] 45.41% [599]
- [70,74) 30.15% [505] 29.21% [104] 30.4% [401]
- [75,Inf] 24.78% [415] 26.97% [96] 24.18% [319]

Current smoker 22.65% [325] 14.71% [49] 25.05% [276] < 0.0001

BMI 26.62 (8.39) [1318] 28.75 (4.38) [345] 25.86 (9.29) [973] < 0.01

HIV duration (years) 16.55 (7.5) [1302]
<10 years 424 (33.11%)

10-20 years 596 (46.5%)
>20 years 261 (20%)

CD4 Nadir 218.84 (175.77)
Current CD4 641.31 (287.62) [1294]
CD4 / CD8  median and SD 0.97 (1.42) [1077]
Viral Load ≤ 40 94.07% [1078]
Viral Load Undetecable 86.37% [963]

HBV co-infection 9.6% [105]
HCV co-infection 12.61% [147]

Guaraldi G, et al. for the GEPPO cohort. Under Review

GEPPO demographics



Guaraldi G, et al. for the GEPPO cohort. Under Review

Comorbidities + Multimorbidity



Normalized T-cell subset
prevalence and predictors

• n=1092 GEPPO participants: 95.1% HIV RNA < 50 copies/mL

ratio>1 & 
CD4>500

ratio>1 & 
CD4<500ratio<1 & 

CD4>500

ratio<1 & 
CD4<500

29.7%

33.7%

5.5%

33.1%

Calcagno A et al., J Acquir Immune Defic Syndr. 2017 Nov 1;76(3):338-342

• At multivariate binary logistic 
analysis (including HIV duration 
and age), only
– plasma HIV RNA < 50 copies/mL 

(P = 0.004, aOR 3.77, 95%CI 1.53 
to 9.26)

– female sex (P = 0.002, aOR 1.75, 
95% CI: 1.22 to 2.51)

– and nadir CD4+ cell count (per 
100 cells/mL increase P = 0.001, 
aOR 1.50, 95% CI: 1.36 to 1.66)

were independent predictors of nT



Normalized T-cell subset
HIV-associated Non AIDS conditions

Calcagno A et al., J Acquir Immune Defic Syndr. 2017 Nov 1;76(3):338-342

CVD T2DM HPT

Cancer COPD Multimorbidity



Normalized T-cell subset
HIV-associated Non-AIDS conditions

After correcting for age, gender, body mass index 
and n-T, HIV duration was an independent 

predictor of chronic kidney impairment, bone 
disease, lipid abnormalities, hypertension, 

diabetes and cirrhosis. n-T was independently 
protective for cancer and COPD. HIV duration and 

n-T were simultaneous predictors of 
multimorbidity.

Calcagno A et al., J Acquir Immune Defic Syndr. 2017 Nov 1;76(3):338-342
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GEPPO and Antiretrovirals



mono and dual 
combination of therapy 

panel a

NRTI-sparing therapy
panel b

Nozza S et al., J Antimicrob Chemother. 2017 Oct 1;72(10):2879-2886

Tailored regimens



Nozza S et al., J Antimicrob Chemother. 2017 Oct 1;72(10):2879-2886

Tailored regimens



Gatell JM et al., AIDS. 2017 Nov 28;31(18):2503-2514
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Guaraldi G, et al. for the GEPPO cohort. Under Review



Variable Females (n=210) Males (n= 1027) Total (n=1237) p
ARV therapies
• Mono-dual
• Triple
• Other

60 (28.6%)
147 (70%)
3 (1.4%)

299 (29.1%)
711 (69.2%)
17 (0.3%)

359 (29%)
858 (69.3%)
20 (1.61%)

n.s

Regimen including:
• PI
• NNRTI
• InSTI

83 (39.5%)
86 (41%)
75 (35.7%)

481 (46.8%)
441 (42.9%)
305 (29.7%)

564 (45.5%)
527 (42.6%)
380 (30.7%)

0.05
n.s.
n.s

NRTI-sparing regimens 52 (24.8%) 278 (27.1%) 330(26.6%) n.s.
TDF-sparing regimens 157 (74.8%) 742 (72.2%) 899 (72.6%) n.s.
Unboosted regimens 143 (68.1%) 642 (62.5%) 785 (63.4%) n.s.
Mean comorbidities 2.19 (±1.42) 2.37 (±1.42) 2.34 (±1.42) n.s.
Comorbidities
• CVD
• CKD
• Hypertension
• T2DM
• Bone disease
• Hyperlipidemia
• COPD
• Cancer

14 (9.5%)
34 (21.3%)
113 (65.3%)
38 (24.5%)
79 (48.8%)
134 (75.3%)
7 (4.8%)
30 (16%)

154 (22.8%)
150 (20.8%)
456 (64.5%)
201 (29.1%)
134 (22.9%)
497 (70.5%)
57 (8.6%)
147 (22.3%)

168 (20.46%)
184 (20.8%)
569 (64.6%)
239 (28.3%)
213 (28.5%)
631 (71.4%)
64 (7.9%)
177 (20.92%)

< 0.001
n.s.
n.s.
n.s.
< 0.001
n.s.
n.s.
n.s.

Polypharmacy (≥5 drug excluded cART) 42 (20%) 234 (22.8%) 254 (20.5%) n.s.

Guaraldi G, et al. for the GEPPO cohort. Under Review



1,01

0,9

0,85

0,88

0,91

0,94

0,97

1

1,03

females males

CD4+/CD8+ ratio
635

153

641

189

0

100

200

300

400

500

600

700

CD4+ cell/ml CD4+ cell/ml nadir

CD4+ T-cell current and nadir

Females Males

74,30%

81,80%

70,00%

72,00%

74,00%

76,00%

78,00%

80,00%

82,00%

84,00%

Females Males

HIV RNA <50 copies/mL

P=0,012

P=0,002

P=0,016

“pink”

Focà E et al., EACS 2017

GEPPO “PINK”



• A higher use of lipid-lowering drugs (20.5% vs. 14.8%, p = 0.04) was 
observed in females

• Women were less likely to receive anti-thrombotic agents (18.6% vs. 26.3%, 
p = 0.019) even when CVD was recorded (p = 0.018)
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Polypharmacy rate was similar: 20% vs. 22.8%
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The GEPPO  Prospective cohort
The „Master“ Project

A clinical cohort assessing the trajectory of ageing and the role of

– Polypharmacy/DDIs/Single drugs
– Comorbidities

– Other factors including nutrition, immune 
profile, microbiome composition, urinary 

metabolomics

1. In the transition to frailty and to disability
2. In neurocognitive decline

3. In the quality of life



Take Home Messages

• There is higher prevalence of non conventional ARV regimens 
in elderly HIV

• ARV is prescribed according to age, HIV duration, MM and PP

• There is not a preferred regimen in elderly HIV patients

• DTG and RAL have a smart profile for elderly patients

• Prospective data of our cohort will be available



Ageing with HIV
- a young cohort -

Oana Săndulescu, MD, PhD
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Department of Infectious Diseases, Carol Davila University of 
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Romania – 20 millions people

• HIV prevalence: 0.07%1

• Annual incidence: 0.002%1

– 725 new cases per year on average during 2007-2017: 
 2007-2010 (538 cases/year)
 2011-2017 (850 cases/year)

• Romanian “pediatric HIV cohort” – infection occurred during 
childhood, in the late 80’s

1Calculated based on: www.cnlas.ro. Data current through 30 Jun 2017.
Săndulescu O. Epidemiology/Access to treatment: Local situation in Romania. 3rd CEE Meeting Ljubljana, Slovenia, 2017.



Romanian 
“cohort”
Injecting    

drug users

New waves

• Infected late 80’s early 90’s1

• Epidemiologic accident
• Subtype F12,3

• “Legal highs”4

• Short half-life
• 10-14 injections/day
• Heterosexual adult 

transmission
• MSM5

• Low rate of MTCT6

1Streinu-Cercel A. GERMS. 2014;4(2):29
2Paraschiv S et al, Int J Infect Dis. 2007;11(2):123-8

3Stanojevic M et al, AIDS Rev. 2012;14(1):28-36
4Erscoiu S et al, BMC Infect Dis. 2013;13(Suppl 1):O6

5Paraschiv S et al, Infect Genet Evol. 2012;12(5):1052-7 
6Tudor AM et al, Germs. 2015;5(4):116-24

Slide from: Săndulescu O, Streinu-Cercel A. Long-term HIV infection in young people. 
26th ECCMID, Amsterdam 2016.

HIV infection in Romania



Treatment regimens

• Universal access to ART since 2001: 87.2% of patients on 
HAART1

• Treatment regimens:
– 45% 2 NRTIs + 1 PI/r
– 33% 2 NRTIs + 1 NNRTI
– 5% II-containing regimens

1Calculated based on: www.cnlas.ro. Data current through 30 Jun 2017



Age at the time of detection/notification Current age

www.cnlas.ro

Romanian HIV cohort – young by age…



… old by treatment
… premature ageing

• Late 80’s, early 90’s

• Antiretrovirals timeline

• Ageing with HIV

• Comorbidities



Long-term impact of HIV infection, ART

• Ageing with HIV1

• Neurocognitive impairment2

• Cardio-metabolic risk3

• Osteo-renal impairment4

1Justice AC. Curr HIV/AIDS Rep. 2010;7(2):69-76
2Cercel IC et al, BMC Infectious Diseases. Oral presentation. 2014;14(Suppl 4):O29

3Streinu-Cercel A et al, BMC Infectious Diseases. Poster presentation. 2014;14(Suppl 7):P61
4Streinu-Cercel A. Germs. 2015;5(1):7

Slide from: Săndulescu O, Streinu-Cercel A. Long-term HIV infection in young people. 26th ECCMID, Amsterdam 2016.



Computerized neurocognitive assessment

Motor screening task 
(screening)

Symbol digit
(attention)

Stroop task
(problem solving)

Finger tapping test
(motor function)

Total time to complete: 15-20 
min. Every touch on 

touchscreen was recorded –
precise measurements 

(milliseconds).

Two groups:
A = HIV-negative (n=15)
B = HIV-positive (n=10)

Slide from: Săndulescu O, Streinu-Cercel A. Long-term HIV infection in young people. 26th ECCMID, Amsterdam 2016.



Neurocognitive assessment

Motor screening Symbol digit Finger tapping Stroop task
Cercel IC et al, BMC Infectious Diseases. Oral presentation. 2014;14(Suppl 4):O29

Slide from: Săndulescu O, Streinu-Cercel A. Long-term HIV infection in young people. 26th ECCMID, Amsterdam 2016.

A = HIV-negative
B = HIV-positive



Neurocognitive assessment

• Cognitive deficits appear earlier than motor deficits

• Underdiagnosed

Cercel IC et al, BMC Infectious Diseases. Oral presentation. 2014;14(Suppl 4):O29
Slide from: Săndulescu O, Streinu-Cercel A. Long-term HIV infection in young people. 26th ECCMID, Amsterdam 2016.



Cardiovascular and cardio-metabolic risk

Baydaroglu BN, Neguț AC, Săndulescu O, et al. Lifestyle impact on HIV management. Abstract in BMC 
Infect Dis. 2016;16(Suppl 4):49-50

Lifespan

People with HIV live longer, 
more active lives

Obesity Diabetes

Metabolic 
syndrome

BP

CV risk factors in young patients

• Traditional risk factors:
– Modifiable
– Non-modifiable

• Accelerated atheromatosis:
– Virus
– Therapy
– Chronic inflammation
– Immune activation
– Premature ageing



• 119 HIV-positive patients

• 61% males

• Collected variables
– History of HIV infection
– History of ART
– Comorbidities
– CV risk factors
– Diet and lifestyle

• Comprehensive laboratory assessment

• Time of infection
– 1988-1990 – children
– 1988-1990 – adults
– Recent infection (<10 years) 

Cross sectional study in Romania – 2016

Baydaroglu BN, Neguț AC, Săndulescu O, et al. Lifestyle impact on HIV management. Abstract in BMC 
Infect Dis. 2016;16(Suppl 4):49-50



Modified after: Pinterest
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51.2%
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23.5%≥45 y

30%

• Age: 35 years

• 73% had comorbidities

• 96.6% on HAART

• Recent CD4: 518 c/uL 

• Nadir CD4: 308 c/uL

• Age at infection 
p<0.001

Baydaroglu BN, Neguț AC, Săndulescu O, et al. Lifestyle impact on HIV management. Abstract in BMC 
Infect Dis. 2016;16(Suppl 4):49-50



• 40 patients, “pediatric” cohort
• Framingham
• CV risk factors
• Median age 23 years (+ 10 y = 33 y)

• Cumulated risk factors

Daglan E, Yamin D, Manu B, Streinu-Cercel A. Cardiac involvement in HIV-positive patients. Germs. 2013;3(1):8-13.



Dărămuș IA, et al. Scientific Days of the National Institute for Infectious Diseases Prof. Dr. Matei Bals. 2017.

Female patient, 28 years old

• HIV infection diagnosed at 7 y/o
• Romanian HIV cohort
• HIV C3
• On ART for 20 years
• Undetectable for the past 10 years
• CD4 ~ 350 c/µL for the past years



Female patient, 28 years old
• HIV infection diagnosed at 7 y/o
• Romanian HIV cohort
• HIV C3
• On ART for 20 years
• Undetectable for the past 10 years
• CD4 ~ 350 c/µL for the past years

• Develops severe postprandial 
abdominal pain

• Stops ART due to nausea, vomiting, 
abdominal pain

• CD4 ↓ to 100 in 2 months
• HIV RNA ↑

CT: abdominal aortic atheromatosis (1 cm left)
Stenosis:

61% stenosis of the celiac trunk
93% stenosis of the mesenteric artery 
100% stenosis of the jejunal artery 
emergencere-permeability through Riolan 
arcade
43% stenosis of the right renal artery

Subacute mesenteric artery thrombosis

• Q1: What could be the most likely 
cause of postprandial pain?

A. Infectious enteritis 
Abdominal TB

C. Histoplasmosis
D. Pancreatitis
E. None of those above

Dărămuș IA, et al. Scientific Days of the National Institute for Infectious Diseases Prof. Dr. Matei Bals. 2017.



Female patient, 28 years old
• HIV infection diagnosed at 7 y/o
• Romanian HIV cohort
• HIV C3
• On ART for 20 years
• Undetectable for the past 10 years
• CD4 ~ 350 c/µL for the past years

• Develops severe postprandial 
abdominal pain

• Stops ART due to nausea, vomiting, 
abdominal pain

• CD4 ↓ to 100 in 2 months
• HIV RNA ↑

CT: abdominal aortic atheromatosis (1 cm left)
Stenosis:

61% stenosis of the celiac trunk
93% stenosis of the mesenteric artery 
100% stenosis of the jejunal artery 
emergencere-permeability through Riolan 
arcade
43% stenosis of the right renal artery

Subacute mesenteric artery thrombosis

• Q2: What would be the most 
relevant investigation?

A. Stool cultures and microscopy
Abdominal ultrasound

C. Endoscopy
D. Abdominal CT
E. Abdominal angio-CT

Dărămuș IA, et al. Scientific Days of the National Institute for Infectious Diseases Prof. Dr. Matei Bals. 2017.



Female patient, 28 years old
• HIV infection diagnosed at 7 y/o
• Romanian HIV cohort
• HIV C3
• On ART for 20 years
• Undetectable for the past 10 years
• CD4 ~ 350 c/µL for the past years

• Develops severe postprandial 
abdominal pain

• Stops ART due to nausea, vomiting, 
abdominal pain

• CD4 ↓ to 100 in 2 months
• HIV RNA ↑

• CT: abdominal aortic atheromatosis (1 cm 
left)

• Stenosis:
– 61% stenosis of the celiac trunk
– 93% stenosis of the mesenteric artery 
– 100% stenosis of the jejunal artery 

emergence
– re-permeability through Riolan arcade
– 43% stenosis of the right renal artery

• Subacute mesenteric artery thrombosis

Dărămuș IA, et al. Scientific Days of the National Institute for Infectious Diseases Prof. Dr. Matei Bals. 2017.



Bone

Streinu-Cercel et al, BMC Infect Dis. 2016;16(S1):93

Median age: 38 years



Bone

Streinu-Cercel et al, J Contemp Clin Pract. 2016;2(1)



Kidney

Streinu-Cercel et al, BMC Infect Dis. 2016;16(S1):93



Kidney

• 29.6 stage 2 CKD + 1.4% stage 3 CKD – Romania1

vs.

• 6% Danish HIV cohort study2

• 24% Nigeria3

• 2%4 – 15.5%5 USA4,5

1Streinu-Cercel et al, BMC Infect Dis. 2016;16(S1):93
2Ahlstrom MG et al, Clin Epidemiol. 2015;7:391-9

3Adedeji TA et al, J Int Assoc Provid AIDS Care. 2015;14(5):434-40
4Gupta SK et al, Clin Nephrol. 2004;61(1):1-6

5Wyatt CM et al, AIDS. 2007;21(15):2101-3



Take home messages

• Ageing with HIV

• Modifiable vs. non-modifiable risk factors

• Cumulus of comorbidities
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