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It is estimated that by 2015 

more than 50% of HIV positive patients 

will be > 50 years 



VIH+ VIH -

Prevalencia de comorbilidades en pacientes con y sin 
infección por VIH en función de la edad 

Guaraldi, et al. Clin Infect Dis 2011; 53:1120-1126.



Número de medicaciones no-antirretrovirales 
estratificadas en función de la edad

Marzolini C, et al. Antivir Ther 2010; 15:413-423.



Cardiovascular risk 

and HIV Infection 



Etiology and pathogenesis
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CVD and HIV infection

CVD

TraditionalTraditional riskrisk factorsfactors,  ,  geneticgenetic FF



Total/LDL
cholesterol increase

Hypertension Lipoatrophy

CVD and HIV infection

CVD
Hypertension Lipoatrophy

Diabetes
Intra-abdominal

fat accumulation3

Hypertriglyceridemia



CV risk factors Prevalence (%) CV risk factors Prevalence (%)

Age*
♂≥ 45a.: 37%

♀≥ 55a.: 25%
Dyslipidemia** 22-46

Gender Men > women Hypertrigliceridemia** 34

Smoke** 37-72 Erectil dysfuntion ** 61-74

High blood presure 8-28 Overweight 3,90

Traditional Risk Factors in VIH

Diabetes mellitus** 17 Sedentary -

Insulin resistance** 14-51 Microalbuminuria** 8,7

Metabolic syndrome 14-25 Hypogonadism 17-25

*: D:A:D Cohoort 2006

**: Higher prevalence in HIV than in general population



ARVTARVT

RCV en pacientes VIH

Insulin resistance Dyslipemia

CVD

TraditionalTraditional riskrisk factorsfactors,  ,  geneticgenetic FF

Insulin resistance Dyslipemia
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D:A:D Study: 
PIs/NNRTIs and Risk of MI

Primary model

Dyslipidemia
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* Approximate test for heterogeneity: P=0.02
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All above + lipid-lowering 
and 
antihypertensive 
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Lundgren JD, et al. 16th CROI; Montreal, Canada; February 8-11, 2009. Abst. 42LB.     



Total/LDL
cholesterol increase

Hypertension Lipoatrophy

PIs, efavirenz,
thymidine

analogues1PI exposure
increases risk5/

PI exposure
no impact6

Thymidine analogues
(+ PI?)2

CVD and HIV infection

CVD
Hypertension Lipoatrophy

Diabetes
Intra-abdominal

fat accumulation3

Hypertriglyceridemia
Indinavir,
thymidine

analogues,
d-drugs4

Thymidine analogues,
ritonavir3, lopinavir3

Responsible
drug(s)

class(es)?



Endothelial functions



Endothelial DYSFUNCTION

Protease inhibitors
HIV



HIVHIV

Immune activation

RCV en pacientes VIH

ARVTARVT

Insulin resistance Dyslipemia
Inflammation

Endotelial 
dysfunctionCVD
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Insulin resistance Dyslipemia
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Discontinuar TAR incrementa el riesgo de Enf CV
SMART Study

Types of CVD events DC VS

Death from CVD 7 4

Non-fatal clinical MI 12 12

Non-fatal silent MI 11 5

Non-fatal stroke 8 3

Coronary artery disease requiring 
surgery or invasive procedure

22 14

All major CVD events 48 31

Relative hazard 
1.57 (1.00-2.46);

p=0.05
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Years from randomization

All major CVD events 48 31

Drug conservation 
(DC) 2752 1306 713 379 10

Viral suppression 
(VS) 2720 1292 696 377 10  

Phillips AN, et al. Antiviral Ther 2008;13:177−87.

Number at risk

DC
VS



ART decreases immune activation, but levels remain high vs 
HIV-negative subjects
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Management



Normal

Endothelium 

Endothelial

Disfunción FMD

Early Prevention

Management of CVD

CV Risk factors

Subclinical

Atherosclerosis 

CV event Recurrence

Primary Prevention

Secondary Prevention

Doppler or
RM coronary/carotide

HIV / Inflammation

Antiretrovirals 



Metabolic impact of ARV drugs and 
classes

PINRTINNRTI

� TDF
� 3TC/FTC
� ABC

� NVP
� ETR

Metabolic impact of drug classes
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Lundgren J et al. HIV Med 2008; 9: 72–81.

� ZDV

� IDV/r
� TPV/r

� RTV (full dose)
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Rosuvastatina Atorvastatina Pravastatina Simvasatatina

ATV/r ↑conc. estatina* ↑conc. estatina* NSC Contraindicado

LPV/r ↑conc. estatina* ↑conc. estatina* ↑conc. estatina* Contraindicado

DRV/r ↑conc. estatina* ↑conc. estatina* NSC Contraindicado

FPV/r ↑conc. estatina* ↑conc. estatina* NSC Contraindicado

EFV NSC ↓ conc. estatina$ ↓ conc.estatina$ ↓conc estatina$

Interacción farmacológica

EFV NSC ↓ conc. estatina ↓ conc.estatina ↓conc estatina

NVP NSC NSC NSC NSC

ETR NSC NSC NSC NSC

MVC NSC NSC NSC NSC

RAL NSC NSC NSC NSC

NSC: no significación clínica (interacción)

*Iniciar dosis bajas y subir según tolerancia. No utilizar dosis superiores a 40 mg atorvastatina
$Requiere ajuste de dosis

Estrada V, et al. AIDS Rev. 2011; 13:49-56.



RCV en pacientes VIH
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Johns Hopkins HIV Clinical Cohort

Subjects who achieved suppression within 180 days of starting HAART after January 1998.

Assessment was continued until death in patients who maintained a virologic suppression, 
with right-censoring of their follow-up time if they had an HIV RNA >500 copies/ml. 

Statins and mortality

RD. Moore, JG. Bartlett, JE. Gallant. Plos One 2011.



Statins and mortality

RD. Moore, JG. Bartlett, JE. Gallant. Plos One 2011.



Statins and mortality

RD. Moore, JG. Bartlett, JE. Gallant. Plos One 2011.

Statin use was associated with significantly lower hazard of dying in these 
HIV-infected patients who were being effectively treated with HAART. 





Renal Damage

and HIV Infection 



VIH TBI VHB 
VHC

CMV
, etc.

HTA

Etiología de las alteraciones renales en pacientes VIH+

NEFROPATÍA

Activación
inmuneInmuno

deficiencia

Fármacos

HTA
diabetes 

etc.

TBI: Translocación bacteriana intestinal Modificada de Hsu C, et al. AIDS Res Ther 2013; 10:29.



Espectro de la afectación renal en los pacientes VIH+

RENAL:Pre-renal

Post-renal

RENAL:
- Glomerular
- Vascular
- Tubulointersticial

Pre-renal



• Glomerular:

� HIVAN (HIV associated nephropaty).

� HIVICK  (HIV immune complex kidney disease).

– Glomerulonefritis membranoproliferativa (VHC, crioglobulinemia).

– Nefropatía IgA (VIH)

Espectro de la afectación renal en los 
pacientes VIH+ (1)

– Glomerulonefritis segmentaria y focal no-colapsante (VIH)

– Glomerulonefritis membranosa (VHB, VHC, VIH, sífilis)

– Glomerulonefritis “lupus-like”

– Glomerulonefritis agudas post-infecciosas

� Nefropatía de cambios mínimos

� Glomerulopatía diabética

� Nefropatía amiloidótica

� Glomerulonefritis fibrilar



Glomerulopatías en VIH+: características

Panel de expertos de GESIDA/SEN/SEQC. Documento de consenso sobre evaluación y manejo de la Panel de expertos de GESIDA/SEN/SEQC. Documento de consenso sobre evaluación y manejo de la 
afectación renal en los pacientes con infección por VIH (2014). afectación renal en los pacientes con infección por VIH (2014). 



Glomerulopatías en VIH+: Características

� Proteinuria, muy a menudo de rango nefrótico (>3 g/L).

� Hematuria.

� Reducción del filtrado glomerular.

� Importantes diferencias de evolución y tratamiento entre ellas:

HIVAN: HIVICK:

1. Fine DM. AIDS Pat Care & STDs 2007; 21:813-24. 2. Estrella M, et al. Clin Infect Dis 2006; 43:377-380. 3. Atta MG,

et al. Nephrol Dial Transplant 2006; 21:2809-2813. 4. Bigé N, et al. Nephrol Dial Transplant 2012; 27:1114-1121.

5. Foy MC, et al. Clin J Am Soc Nephrol 2013; 8:1524-1532.

•Casi exclusiva en negros

•CV siempre detectable (> alta) 

•Cifra baja CD4+ (<200/μL) o sida

•Muy rápida evolución

•Mayor incidencia ERCT (30%)

•Respuesta favorable al TAR

•Ttº: TAR, IECA y ARA

•Todas las razas (más la negra)

•Sin relación directa con CV

•Sin relación directa con CD4+

•Evolución menos agresiva

•Menor incidencia ERCT (8%)

•No hay relación entre el TAR       

y la  incidencia de ERCT

HIVAN: HIVICK:



Nefropatías tubulointersticiales en pacientes VIH+

En 59 (26,6%) de 222 biopsias renales efectuadas entre 1995 y 2011

� Nefritis intersticial: 51%

� Tubulopatías: 49%

En su conjunto:

Zaidan M, et al. Clin J Am Soc Nephrol 2013: 8:930-938

En su conjunto:



Riesgo de FRA o ERC en pacientes con TAR 
vs. sin TAR

Meta-análisis

Islam FM, et al. BMC Public Health 2012; 12:234. 



Impacto del TAR sobre la ERC

TAR

Estudios transversales retrospectivos

● Reducción de la incidencia de HIVAN

● Reversión o mejoría de HIVAN

● Reducción de la mortalidad por ERC

● Acción sobre otras nefropatías por VIH 



Impacto del TAR sobre la ERC

TAR

NefrotoxicidadEstudios transversales retrospectivos

● Reducción de la incidencia de HIVAN

● Reversión o mejoría de HIVAN

● Reducción de la mortalidad por ERC

● Acción sobre otras nefropatías por VIH 

↑ Incidencia de ERC:

� ↑ Edad y supervivencia

� ↑ HTA

� ↑ Diabetes mellitus

� ↑ Nefrotoxicidad



Incidencia de enfermedad renal crónica y ARV

Cohorte EuroSIDA

Mocroft A. et al. EUROSIDA Group  AIDS 2010;24:1667-78

6843  Pacientes HIV. 3.3 % presentaron ERC (1/100 personas/año)



Cohorte de veteranos

Scherzer R et al. AIDS 2012; 26: 867-75.



Cohorte D:A:D

N=49,734        22,603

Ryon L.  The Journal of Infectious Diseases 2013;207:1359–69.

• TDF, ATV/r, and LPV/r use were independent predictors of chronic renal impairment in HIV-

positive persons without pre-existing renal impairment.
• The proactive switch away from TDF in persons with deteriorating renal function may have 

limited our ability to fully address the potential association between TDF use and progression to 

CKD from an eGFR of ≥90 mL/min, since other parts of our analyses suggested that the TDF 

effect decreased after discontinuation.



– Poorly soluble at physiologic urine pH
– Crystalluria in up to 2/3 of patients
– Classic presentation: crystalluria, obstruction,
interstitial nephritis

Clinic: 

IDV,  ATV

– Clinic: 
● Asymptomatic
● lumbar pain
● hematuria 
● Increase of creatinine (nephritis)
● obstruction: nephritis, hidronephrosis



Tenofovir

� Classic presentation: proximal tubulopathy
� Tenofovir is linked with partial or full Fanconi’s syndrome, which 

is characterized by:

– proteinuria 
– normoglycemic glycosuria – normoglycemic glycosuria 
– hypokalemic renal tubular acidosis
– phosphaturia

� 1-2% of patients develop significant toxicity
� More frequent sub-clinical abnormalities





9.8%

31.2%

59%

Normalization

Improvement

No improvement



Osteoporosis 

and HIV Infection 



Bone remodeling



Bone Cells

� Osteoclast : bone resorption

� Osteoblast : bone formation

� Osteocyte : Bone remodeling regulation



Bone remodelling



Bone remodelling



Inflamación crónica

Artritis reumatoide, Lupus, Diabetes, Enfermedad inflamatoria intestinal,…

Osteoporosis postmenopáusica

Infección  VIH

Patogenia: Papel de la inflamación

Disregulación del sistema inmunológico

Elevación del ratio RANKL/OPG
Ofotokun 2012
Vikulina 20120
Li 2007; Yun 
1998

Linfocitos activados (Células B yT)

� Aumento de TNF-α, SOFAT…

� Aumento de RANKL

Células B disfuncionantes 

(Células B producen 64% del total de 

osteoprotegerina-OPG- en médula ósea)

� Descenso de OPG

Pérdida DMO



Patogenia: Papel del virus

VIH

Ofotokun I. Curr HIV/AIDS Rep 2012

VIH bloquea la OPG y activa RANKL

Elevación del ratio RANKL/OPG ratio



Patogenia: Papel del tratamiento

-3

-2

-1

0

T score

0 24  36 48 72              96 Weeks

Increase CD4 T cells

�Activated T-cell lymphocytes

-6

-5

-4

-3

Antiretroviral 
therapy

Immune 
reconstitution

� Inflammatory cytokines

Decrease B-cell lymphocytes

� Decrease OPG



0 24  36 48 72              96 Weeks

Increase CD4 T cells

�Activated T-cell lymphocytes

Direct effect of ART

� Modulates osteoblasts and osteoclasts 

Patogenia: Papel del tratamiento

Antiretroviral 
therapy

Immune 
reconstitution

Effect of 
antiretroviral 

drugs

� Inflammatory cytokines

Decrease B-cell lymphocytes

� Decrease OPG

differentiation, activation, apoptosis…

Decrease Vitamin D



Postmenopausal
Bone loss

Age related 
bone lossLow peak 

bone mass

LOW BMD =  ↓↓↓↓ PBM  or  ↑↑↑↑ Loss

Patogenia: Factores tradicionales

FRACTURE

Poor bone 
quality 

(architecture)

Non skeletal 
factors

(propensity to fall)

LOW BONE MASS

Other risk 
factors

Adapted from Melton LJ & Riggs BL. Osteoporosis: Etiology, Diagnosis and Management
Raven Press, 1988, pp155-179



Prevalence and Management



n=671 patients (1982 dexas)

Patients, n (%)

Normal Osteopenia Osteoporosis

Total 174 (25.93%) 323 (48.14%) 174 (25.93%)

Prevalence

Men 104 (21.53%) 246 (50.93%) 133 (27.54%)

<65 years 104 (21.80%) 244 (51.15%) 129 (27.04%)

>65 years 0 (0.0%) 2 (33.33%) 4 (66.67%)

Women 70 (37.23%) 77 (40.96%) 41 (21.81%)

<55 years 69 (38.76%) 74 (41.57%) 35 (19.66%)

>55 years 1 (10.00%) 3 (30.00%) 6 (60.00%)

Bonjoch A, Negredo E. AIDS 2010; 24(18):2827-33. 



Fractures

Triant Study

Triant et al. J Clin Edocrinol Metab. 2008;93:3499-504

Years



Radiology 

Radiology (spine)

- Only in case of osteoporosis

- Diagnosis of complications (vertebral 
fracture)

Biochemical parameters

- Ca+, P+, Vitamin D 
- Secondary causes in case of 
osteopenia/osteoporosis 

-TSH, T4
-Testosterona (varones)
-Prolactina
-PTH
-FSH, LH……………….

Biochemical markers
Resorption Markers
� Pyridinoline (Pyr) 

� Deoxypyridinoline (dPyr) 

� Amino terminal telopeptide of 
type I collagen (NTX)

� Carboxyl terminal telopeptide 
of type I collagen (CTX)

Formation Markers
� Osteocalcin (OC) 

� Bone-specific alkaline phosp 
(BAP) 

� Amino terminal propeptide of 
type I collagen (PINP)

� Carboxyl terminal propeptide 
of type I collagen (PICP)

Watts N, Reid I, www.bonekey-ibms.org

Biochemical markers
FRAX (www.shef.ac.uk/FRAX)



DEXA



Management

HIV infected individualInitial approach

Assess risk factors
Age
Sex

Weight/Height
Hx. Of Fractures

Secondary causes

Lifestyle advice
Smoking cessation

Vitamin D and Calcium intake
Weight bearing exercise

Sun exposure

< 50 years ♂
PREmenopausal ♀
AND NO fracture

≥ 50 years ♂
POSTmenopausal ♀

AND/OR bone fracture

WAIT Measure BMD       
by DXA

Indications for DXA

McComsey GA, et al. Clin Infect Dis. 2010;51(8):937-46

Secondary causes Sun exposure



Management

T-Score ≤ -2.5
OR fragility fracture

T-Score > -2.5 and ≤ -1
NO fragility fracture

T-Score > -1
NO fragility fracture

Evaluate potential 
secondary

causes of osteoporosis Calculate FRAX score

10 year fracture risk 
(USA)

≥ 20% major 

Work-up

Consider

Secondary cause
≥ 20% major 
osteoporotic

AND/OR
≥ 3% hip

Treat secondary cause Life style advice
Continue ART

Life style advice
Continue ART

Consider 
Biphosphonate

or other treatment

Monitor DXA in 1-2 
years *

Monitor DXA in 2-5 
years *

Treatment

Follow-up

Yes No Yes No

McComsey GA, et al. Clin Infect Dis. 2010;51(8):937-46 /  Negredo E, et al. PLoS One. 2012;7.



Treatment



Secondary causes of osteoporosis

Guaraldi et al. Lipodystrophy 2006 

Negredo et al. 

Future Medicine 2012. 



Role of tenofovir

ACTG A5224s:  ABC/3TC vs TDF/FTC + EFV o ATV/r

ASSERT:  ABC/3TC vs TDF/FTC + EFV

Role of antiretroviral drugs

Mc Comsey G, et al. CROI 2010 Stellbrink HJ, et al. Clin Infect Dis. 2010



Variable Estimate Standard 
Error

P value

Cohorte Germans Trias
n=671 patients (1982 dexas)

Role of protease inhibidors

ACTG A5224s: (randomizado, multicéntrico,  
192 sem)
ABC/3TC versus TDF/FTC + EFV versus ATV/r

Factores asociados a baja DMO)

Role of antiretroviral drugs

Age –0.0526 0.0062 <0.0001

BMI 0.0971 0.0155 <0.0001

Gender (female vs male) –0.3343 0.1252 0.0078

Time with PI –0.0837 0.0192 <0.0001

ART at the last DXA (no vs yes) –0.5944 0.1752 0.0007

Creatinine –0.0101 0.0036 0.0047

Time with ART (<25% vs 25-50) 0.5958 0.2595 0.0221

(<25% vs 50-75) 0.6146 0.2534 0.0156

(<25% vs ≥75%) 0.7029 0.2432 0.0040

Bonjoch A, Negredo E. AIDS 2010; 24(18):2827-33. Mc Comsey G, et al. CROI 2010



Pharmacological treatment

¿Who should receive pharmacological treatment?

� Post-menopausal women + osteoporosis,

� Men >60 years + osteoporosis,

Osteoporosis (t-score <-2,5 DS) + bone fracture,� Osteoporosis (t-score <-2,5 DS) + bone fracture,

� Severe osteoporosis (t-score < -4).



Pharmacological treatment

Alendronato en VIH:

- Guaraldi G HIV Clin Trials 2004;5:269-77.

- Negredo E, AIDS 2005;21:2473-82. 

- McComsey GA, AIDS 2007;21:2473-82.

Biphosphonates in VIH

Pros:

�Increase in lumbar and hip 
BMD 

� Good tolerability
- Mondy K, JAIDS 2005;38:426-31. 

Zoledronato en VIH:

- Bolland MJ. J Clin Endocrinol Metab 

2007;92:1283-8 

- Bolland, et al. J Bone and Mineral Res 2008

- Huang J. AIDS 2009;23:51-7. 

- Negredo et al. CROI 2014, Boston. #782

� Good tolerability

Contras:

� Small studies

� Short follow-up (mostly 1-
2 years)

� No data about the clinical 
benefit (fractures).



Thank you


