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Examples of Studies (3) 

Muñoz-Moreno / Barcelona / May 2017 

Characteristics 

Autor /  
Year 

Simioni et al / 
2013 

Design / 
Sample 

Cross-over, Pilot/ 
N = 17 

Intervention Rivastigmine 

Efficacy 
Endpoint 

Specific scores /  
5 domains 

Time 20 weeks 

Statistical 
Approach 

ANOVA, p values 

Results 
No significant 
improvement 

Simioni et al, Neurology, 2013 



Johannes Schröder, Christina Herold and Pablo Toro  
Section for Geriatric Psychiatry, Rupprecht- Karls Universität Heidelberg 

Dept. of Psychiatry, Pontificia Universidad Católica de Chile  

Neurological Soft signs in HIV 

associated neurocognitive disorder 

(HAND):  
an easy clinical examination for 

screening and early recognition 





* p < 0.05 

NSS subscales 





Questions for Consideration 

• What standardized methods should be used to 
ensure comparability between trials?  

• Neuropsychological testing, NSS, imaging, biomarkers 

• How often should participants be assessed? 

• For how long should participants be followed? 

• The Frascati guidelines are a decade old. Should 
they be updated considering 10 years of progress? 

• What are the most promising interventions now? 
• Changing “habits”: Exercise, diet 

• Treating comorbid disease: depression, substance use, 
sleep disorders, metabolic and vascular disease 

• Adjunctive therapies: rivastigmine, paroxetine 



Pros and Cos of antiretroviral  

treatment on CNS 

Ignacio Pérez Valero 
Hospital U. La Paz 

 





Does Changing CSF Pharmacology Over 
Time Influence CNS Adverse Events? 

Week 2 Week 16 Change (%) 

DTG Plasma, total* 3360 3210 -4.5% 

DTG Plasma, unbound* 17.1 23.9 +39.8% 

DTG CSF, total* 18.2 13.2 -27.5% 

CSF–total plasma ratio, % 0.516 0.412 -20.2% 

Pozniak et al, Lancet Infectious Disease 2014; 14: 590–99 

Letendre et al, Clin Infect Dis 2014;59(7):1032–7 
*ng/mL 

All values are medians 

Croteau D. et al. CROI 2012, abstract 592.  
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ART Concentrations in the CNS 

Symptomatic Threshold 

HIV-Mediated 

Immune-Mediated 

ART Therapeutic  

Threshold 

Drug Resistance Neurotoxicity 

Threshold 

Unclear 

Clinical Significance 

Personal Slide Courtesy of S. Letendre  



Questions for Consideration 

• Do current ART regimens have sufficient potency 
outside and inside the CNS to minimize the effects of 
HIV replication?  

• Will we continue to see CSF viral escape? 

• How will the clinical environment shift over the next 5 
years (long-acting ART, new classes of drugs) 

• How will we control inflammation from low-level 
replication and production of neurotoxic HIV proteins? 

• How do we implement neurotoxicity data into the clinic? 

• Will we need different treatment strategies for patients 
with different characteristics (e.g., aged)? 
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Neurology of HIV infection

Dr Alan Winston
Consultant Physician

St. Mary’s Hospital

2014

 

Integrase inhibitors and the brain 

 
Professor Alan Winston 
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Disclaimer: 
Gilead Sciences Europe Ltd has provided the funding for this session 

The presentation express the views and opinion of the presenter which are based on information 
and data available at the time 
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The history of EFV-associated CNS 
toxicities 

1. Staszewski S, et al. NEJM 1999;341:1865–1873; 2. Nunez M, et al. HIV Clin Trials 2002;3:186–194; 3. Van Leth, F et al. Lancet 2004;363:1253–1263; 4. 
Fumaz C, et al. JAIDS 2005;38:560–565; 5. DeJesus E, et al. JAIDS 2009;51:163–174; 6. Lennox J, et al. Lancet 2009;374:796–806; 7. Cooper D, et al. JID 
2010;201:803–813; 8. Sierra-Madero, et al. JAIDS 2010;53:582–588; 9. Gazzard B, et al. AIDS 2011;25:2249–2258; 10.Daar E, et al. Ann Intern Med 
2011;154:445–456; 11. Leutscher PDC, et al. Scan J Inf Dis 2013; Early Online. 

% Patients with Any Neuropsychiatric Event 

IDV, indinavir; NVP, Nevirapine, PI, protease inhibitor; SBR, stable baseline regimen; RAL, raltegravir; MVC, maraviroc; LPV, lopinavir; ATV, atazanavir; ETR, 
etravirine; RTV, ritonavir; EFV, efavirenz; Comp, comparator 

DMP 266-006 (EFV vs. IDV)1, n=154  

2NN (EFV vs. NVP)3, n=400 

Fumaz et al. (EFV vs. PI)4, n=60 

AI266073 (EFV vs. SBR)5, n=203 

STARTMRK (EFV vs. RAL)6, n=282 

MERIT (EFV vs. MVC)7, n=361 

Sierra-Madero et al. (EFV vs. LPV/r)8, n=95 

Nunez et al. (EFV vs. NVP)2, n=31 

n’s represent no. of EFV patients 

SENSE (EFV vs. ETR)9, n=78 

ACTG5202 (EFV vs. ATV+RTV)10, n=922 

Leutscher et al. (EFV vs. non-EFV)11, n=276 3% 

3% 

1% 

19% 

1% 

26% 

13% 

27% 

4% 

0% 

26% 

60% 
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17% 
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4% 

59% 
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How long does it take to identify a problem? 
Drug/class FDA approval Toxicity Signal Delay  

(years) 
Risk 

(95%CI) 

stavudine1 199414 Lipoatrophy 19997 5 RR 1.95 
(1.18-3.22) 

nevirapine2 199614 Toxicity at high CD4 20058 9 Female 12 x 
higher risk 

Male 5 x higher 
risk 

PIs 199614 Heart attack 20039 7 RH 2.56  
(1.03-6.34) 

efavirenz3 199814 Suicidality 201310 15 HR 2.28 
(1.27,4.10) 

 

abacavir4 199814 Heart attack 200811 10 RR 1.14 
(1.08–1.21) 

tenofovir5 200114 Fracture 201212 11 HR 1.080 
(1.02,1.15) 

Raltegravir6 200714 Myopathy 201313 5 OR 2.64 (1.57-
4.45) 

 

1.Stavudine SPC https://www.medicines.org.uk/emc/medicine/21122, 2.Nevirapine SPC https://www.medicines.org.uk/emc/medicine/322, 3. Efavirenz SPC 
https://www.medicines.org.uk/emc/medicine/11284, 4.  Abacavir SPC https://www.medicines.org.uk/emc/medicine/2476, 5.Tenofovir SPC https://www.medicines.org.uk/emc/medicine/9008, 6. 
Raltegravir SPC https://www.medicines.org.uk/emc/medicine/20484, 7. Sain-Marc et al, AIDS 1999;  8. FDA Public Health Advisory for Nevirapine, 2005, 9. Mary-Krause M et al, AIDS. 2003 Nov 
21;17(17):2479-86 10. Mollan et al, IDSA 2013; 11.DAD Study Group, Lancet 2008; 12. Bedimo et al , AIDS 2012; 13. Lee et al, JAIDS 2013; 14. FDA Antiretroviral drugs used in the treatment of HIV infection, 
https://www.fda.gov/forpatients/illness/hivaids/treatment/ucm118915.htm Last accessed May 2017  

 

PIs, Protease Inhibitors; RR , Relative risk; RH , Relative hazard; HR , Hazard ratio; OR, overall risk 

https://www.medicines.org.uk/emc/medicine/21122
https://www.medicines.org.uk/emc/medicine/322
https://www.medicines.org.uk/emc/medicine/11284
https://www.medicines.org.uk/emc/medicine/2476
https://www.medicines.org.uk/emc/medicine/9008
https://www.medicines.org.uk/emc/medicine/20484
https://www.fda.gov/forpatients/illness/hivaids/treatment/ucm118915.htm




Underwood et al, AIDS 2015, 29:253–261 

Neurotoxicity May Be Masked  

in the Early Treatment Period 
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Dolutegravir cohort data 
Clinic 

No. of  

patients 

d/c due to AEs 

n (%) 
Main reasons for d/c 

OLVG1 387 62 (16%) Sleeping, gastro-intestinal, neurological  

Brighton2 128 16 (13%) Sleep 

Foch3  105 11 (10.4%) Vertigo, headache, insomnia, malaise 

Cardiff4 63 6 (10%) Sleep  

Manchester5 178 15 (8.4%) CNS, malaise and joint pain 

Cologne11 985 67 (6.8%) 
Neuropsychiatric (5.0%), gastro-intestinal (0.7%), skin (0.3%), renal (0.2%), 

hepatic (0.1%) 

St Thomas 6 181 9 (5%) Insomnia, malaise/myalgia 

DOL-ART10 411 18 (4,4%) Depression (1.2%), GI symptoms (1%) 

Ramòn Y Cajal9 827 36 (4,3%) Headache, dyslipidemia, insomnia, dizziness, mood disorders 

Cruser Kobler AIDS 

centre8 73 3 (4.1%) 
CNS (2), gastro-intestinal (1) 

19% patients had AEs, and 11% CNS AEs 

Liverpool12 178 8 (4%) 
n/a, 33% have AEs of whom 20% CNS, 10% gastrointestinal, 7% neurological, 

3% musculoskeletal, 3% lethargy 

Llibre14 873 25 (3%) 

Neuropsychiatric toxicity definition included anxiety, depression, insomnia, 

dizziness, nightmares, paresthesia, somnolence, tremor and vertigo 

(adjusted HR of 3.18 DTG vs RAL & 4.93 DTG vs EVG/COBI) 

Imperial7 138 3 (2%) Sleep dizziness 

Osaka13 101 n/a 20.8% reported CNS AEs: headache (7.9%), insomnia (5.9%) 

1. Brinkman K, et al. CROI 2016, Boston, MA. #948; 2. Kirby, et al. BHIVA 2016, Manchester UK. P26; 3. Zucman D, et al. AFRAVIH 2016, Brussels, Belgium. P1405; 4. Cunningham, et al, BHIVA 2016, Manchester, UK. 

P36; 5. Jewsbury S, et al. BHIVA, Manchester, UK. 2016.  P20; 6. Simons R, et al. Guy’s and St Thomas’ NHS Foundation Trust, P9; 7. Negedu, et al. BHIVA, Manchester UK. April 2016. p 28; 8. Tau L, et al. HIV Drug 

Therapy, Glasgow, UK. 2016. P108; 9. Vivancos-Gallego M, et al. HIV Drug Therapy, Glasgow, UK, 2016. P116; 10. Postel N, et al. HIV Drug Therapy, Glasgow, UK, 2016. P133; 11. Sabranski M, et al. HIV Drug 

Therapy, Glasgow, UK, 2016. O214; 12. Fernandez C, et al. HIV Drug Therapy, Glasgow, UK, 2016. P212; 13. Yagura H, et al. HIV Drug Therapy, Glasgow, UK, 2016. P312; 14. Llibre JM et al. CROI 2017. Seattle, WA. 

P651. 

d/c, discontinuation; AE, adverse events; CNS, central nervous system 



CNS Safety Data from  

Dolutegravir Clinical Trials 

DTG EFV DTG RTG DTG DRV/r DTG EFV 

n=51 n=50 n=411 n=411 n=242 n=242 n=357 n=362 

Headache 10% 4% 14% 13% 17% 11% 6% 7% 

Dizziness 6% 18% 6% 6% 6% 5% 7% 33% 

Insomnia 6% 10% 6% 5% 8% 7% 10% 6% 

Depression * * 6% 5% 6% 4% ** ** 

Anxiety * * 4% 5% 5% 4% ** ** 

Abnormal Dreams * * ** ** ** ** 7% 16% 

SPRING-11 SPRING-22 

1Stellbrink et al, AIDS 2013, 27:1771–1778 
2Raffi et al, Lancet 2013, 13: 927–35 

3Molina et al, Lancet HIV 2015; 2: e127–36 
4Walmsley et al, JAIDS 2015, 70:515–519 

FLAMINGO3 SINGLE4 

All data are from 96 weeks * < 3% 

** < 5% 



CNS Safety Data from  

Elvitegravir Clinical Trials 

EVG/

c 
EFV 

EVG/

c 
ATV/r 

EVG/

c 
NNRTI EVG/c PI/r 

n=348 n=352 n=353 n=355 n=291 n=143 n=293 n=140 

Headache 16% 11% 17% 15% 10% 3% 6% 6% 

Dizziness 7% 26% * * ** ** ** ** 

Insomnia 11% 16% * * 6% 5% 3% 5% 

Depression 12% 14% 10% 12% ** ** 4% 6% 

Anxiety * * * * ** ** 6% 4% 

Abnormal Dreams 15% 28% * * ** ** ** ** 

Back Pain * * 12% 5% ** ** ** ** 

Study 1021 Study 1032 

1Zolopa et al, JAIDS 2013, 63: 96–100 
2Rockstroh et al, JAIDS 2013, 62: 483–486 

3Pozniak et al, Lancet Inf Dis 2014; 14: 590–99 
4Arribas et al, Lancet Inf Dis 2014, 14: 581–89 

STRATEGY- 

NNRTI3 

STRATEGY- 

PI4 

* < 10% 

** < 5% 





Hinckley et al, CROI 2016, Abstract 395  

Neurotoxicity Screening of ART Drugs 

With Human iPSC-Derived Neurons  



Questions for Consideration 

• Do neuropsychiatric adverse events occur with both 

dolutegravir and elvitegravir?  

– Will bictegravir also have neuropsychiatric side effects? 

– Is raltegravir an attractive alternative for initial therapy for 

patients with risk factors or for switching when AEs occur? 

• What is the contribution of other risk factors (e.g., 

abacavir, age, sex)? 

• If symptoms subside but drug is continued, will 

cumulative injury occur with resulting long-term 

cognitive or mood disorders?  

– If they do, will they be reversible? 



Pharmacokinetic Issues and CNS in 

HIV-infected Patients 

10th Symposium on Neuropsychiatry and HIV – Barcelona 26-28 May 2017 

Andrea Calcagno 

University of Torino, Italy 





ART Drug Concentrations in Brain: 

Regional Variation, CSF Comparability 

  n 
Overall 

Mean 

WM mean 

(ng/mL) 

GP mean 

(ng/mL) 

CGM mean 

(ng/mL) 

CSF  

(ng/mL) 

Concentrations Similar to Historical CSF Concentration 

Atazanavir (ATV) 2 < 25 < 25 < 25 < 25 10.31 

Efavirenz (EFV) 2 38.6 45.2 34.8 35.9 15.62 

Emtricitabine (FTC) 4 181.3 230.4 173.2 140.3 109.03 

Lamivudine (3TC) 3 196.9 205.5 209.8 175.4 107.84 

Concentrations in White Matter Higher than Historical CSF Concentration 

Lopinavir (LPV) 4 153.3 410.6 < 25 < 25 16.85 

Concentrations Higher than Historical CSF Concentration 

Tenofovir (TDF) 6 206.0 220.0 212.1 185.8 5.56 

WM = White Matter; GP = Globus Pallidus (Deep Gray Matter); CGM = Cortical Gray Matter 

Across all drugs, concentrations were lower in CGM  

than in the other two regions (p=0.01, paired signed rank test) 

Bumpus et al, CROI 2015, Abstract 436 







CSF-Serum Albumin Ratio is Associated with 

Lipids, Cannabis, and ART Concentrations 





CSF Viral Escape  

May Be Associated with Depression 

 Hammond et al, J Neurovirol 2016, PMID: 26727907 



Questions for Consideration 

• Do CNS drug characteristics and pharmacokinetics 

matter in the management of antiretroviral therapy? 

• How does CSF pharmacology vary over time? 

• Are CSF drug concentrations an adequate surrogate for 

brain tissue concentrations? 

• Is CSF viral escape a clinically important entity?  

– Does it influence risk for other neuropsychiatric 

disorders? 

• Are the factors that influence CSF pharmacology to 

complex to integrate into patient care? 







Neuropsychiatric 

consequences of substance 

use 

 

 

Jordi Blanch 

 
 

Hospital Clínic de Barcelona 

Parc Sanitari Sant Joan de Déu 

Universitat de Barcelona 

CIBERSAM 

 





Spanish police broke up a drug ring smuggling 

methamphetamine using packages of chocolates, 

December 2014. 

Lab equipment allegedly used to produce synthetic drugs 

recovered by Spanish police, September 2016 

Spain's crystal-meth problem may be about 

to get worse (Business Insider 17 Nov 2016) 
   

 



“Sex on drugs” (ChemSex):  
Psychosocial impact on the life of a 

group of gay, bisexual and other MSM  
from Barcelona City 

Percy Fernández-Dávila, Ph.D 







Risk behavior, effect on HIV-infection and 

neuropsychiatric consequences of substance use 

 

Maria Martínez-Rebollar 

Hospital Clínic-Fundació Clínic 

Barcelona 





Questions for Consideration 

• How extensively does substance use contribute to new 

infections? Prevent patients from seeking medical 

care? Affect retention in care?  

• Is the problem growing?  

• How can it be best managed in the individual and in the 

community? 





Hot topics on CNS and HIV 
(most relevant presentations in 

conferences or articles published recently) 

Paola Cinque 

Department of Infectious Diseases 

San Raffaele Hospital, Milan, Italy 





Early ART is Associated with lower HIV DNA Molecular Diversity 
and lower 
Inflammation in CSF but Does Not Prevent the Establishment of 
Compartmentalized HIV DNA Populations (Oliveira MF, PLOS 
Pathogens 2017) 
Sequential paired blood and CSF from 16 ART-treated suppressed pts (after a median of 
2.6 years from ART start):  
- 9 early ART (<4 months of infection) 
- 7 late ART (>14 months after infection) 

Early ART was associated with lower molecular diversity of HIV DNA in CSF in 
comparison to late ART 







Happy Birthday! 

Muñoz-Moreno / Barcelona / May 2017 


