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Farmaco
Atazanavir
Darunavir
Fosamprenavir
Indinavir
Lopinavir
Ritonavir
Saquinavir
Tipranavir
Efavirenz
Etravirina
Nevirapina
Rilpivirina
Abacavir
Didanosina
Zidovudina
Maraviroc
Enfuvirtide 
Raltegravir
Elvitegravir
Dolutegravir

Metabolismo
CYP3A (induttore UGT)
CYP3A
CYP3A
CYP3A
CYP3A
CYP3A (inibitore CYP)
CYP3A
CYP3A
CYP3A, CYP2B6 (induttore)
CYP3A, CYP2C9, CYP2C19
CYP3A, CYP2B6
CYP3A (CYP2C19)
ADH, UGT
Xantina ossidasi
UGT
CYP3A
Esterasi
UGT
CYP3A
UGT/CYP3A

*Emtricitabina, Lamivudina, Stavudina, Tenofovir eliminati principalmente immodificati

Quali farmaci sono più a rischio di interazioni?

CYP3A4/5
48%

CYP2D6
16%

CYP1A2
8%

CYP2C19
7%

CYP2C8/9
12%

CYP2E1
3%

CYP2B6
4%

CYP2A6
2%

Il 50% di tutti i farmaci oggi in 
commercio (non solo ARVs) 
viene metabolizzato dal 
citocromo 3A (CYP3A4/5)…



Quali pazienti sono più a rischio di interazioni?



~ 25%

~14%

Veterans with an XDDI* (9,6%) had a significantly higher hospital admission 
rate in the first year of ART than veterans without an XDDI.

*CONTRAINDICATED DRUG-DRUG INTERACTIONS (XDDI) 

Quali rischi in presenza di interazioni?

Jakeman B et al, ICAAC 2015, Abstract H-780



L’elevato rischio di interazioni con PIs e 
elvitegravir è legato alla presenza del 
booster…ma perchè serve il booster?!?

Il booster aumenta la biodisponibilità del PI bloccandone il metabolismo

mediato dagli enzimi metabolizzanti di fase I (isoforme citocromo

3A4/3A5). L’utilizzo del booster si rende necessario quando:

- La biodisponibilità orale di un farmaco è bassa;

- Le concentrazioni sistemiche del farmaco sono insufficienti se

confrontate con le MEC (minimum efficacy concentration)



…l’esempio di atazanavir…(MEC = 150 ng/mL)

- Moltò, TDM 2007 -

Overall 

(n=85)

300/100 qd

(n=31)

300 qd

(n=54)

ATV conc. (ng/mL) 219 (79-632) 711 (394-914) 121 (52-209)

Median (interquartile range)

- Goutelle, AAC 2013 -0.15 mg/L Ξ 150 ng/mL



Quanto pesa ritonavir sulla 
farmacocinetica di atazanavir?

300 qd
Trough: 20
AUC: 6400
T1/2: 158 min

300/100 qd
Trough: 1226
AUC: 62700
T1/2: 385 min



Perchè alcuni farmaci non hanno bisogno del 
booster booster?!?
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Perchè questi farmaci hanno 

una biodisponibilità orale che 

garantisce concentrazioni di 

farmaco ampiamente al di 

sopra delle minime 

concentrazioni inibitorie



- Marzolini, JAC 2016 -
Lower value reflects greater inhibitory effect

..cambia 

davvero cosi 

tanto da 

ritonavir a 

cobi..??



0

500

1000

1500

2000

2500

[d
o

lu
te

g
ra

v
ir

] 
n

g
/m

L

Drv/r Drv/cobi
0

800

1600

2400

3200

4000

[d
a
ru

n
a
v
ir

] 
n

g
/m

L

Drv/r Drv/cobi

p=0.602 p<0.01

Increased dolutegravir exposure in HIV patients 

switched from ritonavir to cobicistat

- Gervasoni, JAC 2017 -





Esistono anche dei booster “atipici”….
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Abacavir/3TC

**p<0.001 versus other groups. Dashed lines depict the protein-adjusted 90% inhibitory

concentration for wild-type and resistant virues (64 and 640 ng/mL, respectively)..

- Cattaneo, Antiviral Therapy 2017 -

- Cattaneo, TDM 2010 -



Quando un’interazione può essere
considerata clinicamente rilevante?



Il punto di vista degli enti regolatori…



…e le relative limitazioni…

Modifiche nell’AUC <1.25 volte: nessun effetto rilevante
Modifiche AUC 1.25-2 volte: interazione debole
Modifiche nell’AUC 2-5 volte: interazione moderata
Modifiche nell’AUC >5 volte: interazione forte 

Digossina: 
1.8 ug/L

3.6 ug/L

+100%

lopinavir: 
1000 ng/mL

2000 ng/mL

+100%



Inoltre la definizione adottata 
dagli enti regolatori per valutare 
l’entità di una interazione 
farmacologica si fonda 
sull’esistenza di una relazione 
lineare tra il dato farmacocinetico 
e l’outcome clinico…



Clinical pharmacokinetics of verapamil, 

nifedipine and diltiazem

“No effective therapeutic plasma concentration range has been firmly 

established. As reliable clinical end-points are available for dose titration 

of calcium antagonists, it is doubtful whether therapeutic drug monitoring 

will be of great value”
- Echizen, Clin Pharmacokinet 1986 -

a1-Adrenoceptors and muscarinic receptors in

voiding function – binding characteristics of 

therapeutic agents in relation to the 

pharmacokinetics
“Alpha1-blockers are characterized by a wide therapeutic window and 

the the lack of clear correlations between plasma concentrations of 

these drugs and their hemodynamic effects”

- Yamada, Br J Clin Pharmacol 2011 -



No studies showing potential associations 

between systemic statins concentrations and 

drug safety (muscle toxicity) or drug efficacy 

were found !!!



- Walravens, Clin Pharmacokinet 2011 -

water
coke ®

water+ esomeprazole
coke® + esomeprazole

posaconazolo   pKa = 3,4

Le DDIs possono riguardare tutte le fasi ADME…



- Pea, AAC 2010 -

Gli Inibitori di Pompa Protonica possono però

aumentare l’assorbimento di altre molecole…



- Song, J Clin Pharmacol, in press 2015 -

40% reduction in AUC 55% reduction in AUC



 Oltre agli integratori…cosa possiamo dire di OTC, 

prodotti fitoterapici, ecc…???

Chiedetelo a 

Cristina!!!



“Take STRIBILD with food. Take your pill with food, this 

helps get the right amount of medicine in your body”



- Cattaneo et al, Int J Pharm 2016 -

 75 HIV-infected patients treated with Stribild for at least one month, with at least 

one request TDM of elvitegravir and tenofovir plasma trough concentrations, no 

clinical evidence of gastrointestinal impairment and not given drugs known to 

affect elvitegravir or tenofovir pharmacokinetics 

23%

17%

36%

9%

15% breakfast (fed)

lunch (fed)

supper (fed)

mid-morning (fasting)

late-evening (fasting)

24% of patients assumed Stribild® in fasting conditions



- Cattaneo et al, Int J Pharm 2016 -

 12 out of the 75 patients (16%) had elvitegravir concentrations below 

the lower limit of quantification of the assay 



Le interazioni 
possono 
riguardare anche 
le proteine trans-
membrana che 
fungono da 
trasportatori…

Drug intake

Distribuzione…



- Muller, Pharmacogenomics 2011 -



Dolutegravir is a substrate for the efflux transporters P-glycoprotein (P-gp) 
and human breast cancer resistance protein (BCRP)

- Reese, Drug Metab Disp 2013 -

Dolutegravir dose-
dependently inhibits the 
human renal oganic cation 
transporter 2 (OCT), providing 
a mechanistic basis for the 
increases in serum creatinine 
observed in clinical studies%
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SLC22A2 = OCT2





Great variability and heterogeneity in the “therapeutic” 

plasma metformin concentrations was found, with 

“therapeutic” values ranging from 0.13 to 90 mg/L and 

threshold concentrations for metformin intoxication set 

up to 270 mg/L

This very wide range of drug concentrations suggests 

that, once those evident risk factors for inadequate 

drug exposure are excluded (such as renal 

dysfunction) most patients are likely to fall within the 

“therapeutic range”



“For patients with T2DM, no correlation between metformin 

concentrations with either lactate concentrations or glycated 

hemoglobin was found” 



 E quindi…che rilevanza clinica può avere

l’interazione tra metformina e dolutegravir nel

paziente HIV-positivo ambulatoriale?

Chiedetelo a 

Cristina!!!



Metabolismo…

Substrates: 

drugs that are metabolized as substrates by the enzyme

Inhibitors: 

drugs that prevent the enzyme from metabolizing the substrates

Inducers: 

drugs that increase the enzyme's ability to metabolize the substrates



Antiretroviral 
drugs

Noi siamo abituati a pensare agli ARVs come dei 

“perpetrators” della DDI. Ricordiamoci però che 

possono a loro volta essere “vittime” di DDI…





L’effetto di un’interazione si può prevedere? Il 
caso della rifampicina…

UGT



N° di t½ % farmaco 

rimanente

0

1

2

3

4

5

6

7

8

9

10

100%

50%

25%

12.5%

6.25%

3.125%

1.56%

0.78%

0.39%

0.195%

0.0975%

Quanto può durare l’effetto di un’interazione?



Rifampicin: terminal t1/2 : 4-6 h….



Quali strumenti abbiamo?



Check DDIs by 

TDM if available !!!!



CYP3A4 CYP2C9 CYP2C19 P-gp

Inhibitor Substrate Inhibitor Substrate Inhibitor Substrate Inhibitor Substrate

Fluconazole ++ 0 ++ 0 + + 0 0

Itraconazole +++ +++ + 0 0 0 +++ ++

Voriconazole ++/+++ + + 0 ++ +++ 0 0

Posaconazole ++ 0 0 0 0 0 ++ +

Isavuconazole +/++ ++ 0 0 0 0 + 0

+, weak; ++, moderate; +++, potent

DDIs: do not rely on general beliefs…

 add voriconazole to clopidogrel (CYP2C19 substrate) is an issue…

 add isavuconazole to clopidogrel is not an issue…

“Azoles are strong inhibitors of CYP enzymes…”





…ricordandosi però che questi 

siti non possono prevedere 

tutto….



…cosa succede se somministro rifampicina in un 
paziente in terapia con efavirenz?

Coadministration of rifampicin (600 mg) with efavirenz (600 mg) decreased
efavirenz Cmax (20%), AUC (26%), and Cmin (32%). The dose of efavirenz
should be increased to 800 mg/day in most patients



Predictive value of CYP2B6 alleles for efavirenz 
plasma concentrations in HIV patients

- Rotger, CPT 2007 -



 rifampicin is an inductor of CYP2B6…

 efavirenz is metabolized by CYP2B6..

 rifampicin reduces efavirenz concentrations by inducing its 

metabolism…

But…

 if a patient does not express CYP2B6…

 rifampicin has no effect on efavirenz metabolism…

 the metabolism of efavirenz is blocked…

 efavirenz concentrations increase…



 Quale rilevanza clinica delle DDIs…???

 Come gestire le DDIs nella routine ambulatoriale

quotidiana…???



 Quale rilevanza clinica delle DDIs…???

 Come gestire le DDIs nella routine ambulatoriale

quotidiana…???

Chiedetelo a 

Cristina!!!



….. dopo le “noiose” ma scientifiche  basi teoriche………..

La pratica clinica

Gestione della polypharmacy nel paziente HIV positivo



Medical care

Improved nutrition







Hypothetical 79 yrs old HIV + woman

12 meds, 19 doses/day, 5 times/day 



multimorbidità





HIV





Ogni  individuo  è  responsabile
per  il  70%

del  proprio  invecchiamento

FISIOLOGICO PATOLOGICO

NORMALE

EVOLUZIONE DEI

PROCESSI

BIOLOGICI

COMPARSA  PRECOCE

O  ABNORME  DI  SEGNI  E  SINTOMI  
DI DECADIMENTO

PSICO-FISICO







GESTIONE AMBULATORIALE POLITERAPIA
N: > 700 pazienti 

Visita  multidisciplinare - Cod. 61E103 
Farmacologo: D. Cattaneo
Infettivologo: C. Gervasoni

Collaboratori

A settembre 2018





30.6%
69.4%

Sesso

<50 yrs

50-60 yrs

61-70 yrs
>70 yrs

Età

Caratteristiche demografiche della popolazione arruolata in GAP

16.8%

52.6%

20.8%
9.8%



I) check if the patients are treated with contraindicated drug
combinations due to known or predictable DDIs

II) assess the clinical and/or pharmacokinetic relevance of these
DDIs

III) provide written advices on how the patient’s therapy should be
modified in order to limit DDIs (if any)

GAP is aimed to:



 in politerapia (pluritrattati in terapia cronica con farmaci per patologie 
non necessariamente o esclusivamente di natura infettiva)

 con insufficienza renale e/o epatica cronica

 anziani

 pazienti con condizioni cliniche predisponenti ad inadeguato dosaggio 
(obesità, gravidanza,ecc)

 popolazioni “speciali” (pazienti di diversa etnia; donne in menopausa; 
ecc) 

 pazienti che assumono integratori o prodotti naturali

 epatopatici in terapia con i nuovi farmaci antivirali

Chi sono i pazienti che accedono a GAP





Throughout medication history

“Brown Bag” asking patient to bring in all prescription, OTC, and 
herbal medications

“Teach-back” method, patient shows how taking medication

Determine patient adherence to medication and 
barriers if not adherent

Is the patient forgetting to take?

Is the pill difficult to take?

Is the pill costly?

Does the patient believe that the drug is not needed?







….nel portafoglio……



….scritto dalla moglie per GAP ……

…. corretto da GAP ..



NO

Colecalciferolo



Il paziente perfetto per GAP









A pagamento

Drug-Reax (Micromedex) USA https://www.thomsonhc.com

British National Formulary UK http://www.bnf.org/bnf/

Vidal F http://www.vidal.fr/

SFINX Fin/Se http://www.medbase.fi

FASS Se http://www.fass.se

Gratuite

INTERCheck I https://clinicalweb.marionegri.it/intercheckweb

Medscape USA https://reference.medscape.com/drug-interactionchecker

University of Liverpool UK https://www.hiv-druginteractions.org

Medscape D-I checker USA http://www.medscape.com/druginfo

Drugs.com D-I checker USA http://www.drugs.com/drug_interactions.html

DrugDigest USA http://www.drugdigest.org/wps/portal/ddigest

P4 HealthCare Oncology USA http://www.p4healthcare.com/go/Oncology/p4programs

HealthAtoZ USA http://www.healthatoz.com/healthatoz/Atoz/drugdb/drugS
earch.jsp

University of Maryland USA http://www.umm.edu/medref/index.htm

https://clinicalweb.marionegri.it/intercheckweb
http://www.hiv-druginteractions.org/




Dario

Cri



raltegravir 1 cp x 2  
etravirina  1cp x 2 

clopidogrel 75 mg 
rabeprazolo 20 mg  
nitroglicerina cerotto 5 mg 
insulina lispro 8+8 UI  
bisoprololo 1.25 mg x 2  
furosemide 25 mg x 2  
spironolattone 25 mg   
eritropoietina 1 fl ogni 3 settimane 
tiotropio bromuro soluzione x inalazione 5 microgrammi 
budesonide e formoterolo 1 inalaz x 2
mesoglicano 50 mg x 2

Margherita, 55 aa, HIV RNA < 37, CD4 800 c/mm3

Ex TD, HIV noto da più di 20 anni, pregressa epatite B,
cirrosi HCV correlata (SVR dopo due trattamenti), IA,
DMID, LES, pregresso IMA, stenosi carotidea bilaterale,
stenosi aortica, insufficienza mitralica, osteoporosi, IRC,
necrosi bilaterale testa femore, BPCO, anemia
multifattoriale, sindrome di Mikulicz, un ricovero per
sepsi, recentemente dimessa per sostituzione valvolare

Paziente 1.0

Paziente 1.1



Interazioni attese e clinicamente rilevanti
Pazienti non soppressi per interazioni farmacologiche



Loss of control of HIV viremia with OTC weight-loss 
drugs: A call for caution?

Clinical characteristics of the 4 patients from the GAP cohort experiencing virologic failure

Patient Antiretroviral therapy Interacting agent TDM 1 TDM 2 Therapeutic 
range

Female, 
43 years

ATV/r 300/100 mg  
TDF/FTC 245/200 mg 

Orlistat 60 mg 
thrice daily

ATV: 50 ng/mL ATV: 195 ng/mL 150-800 
ng/mL

Female, 
39 years

EFV 600 mg 
TDF/FTC 245/200 mg

Orlistat 60 mg 
thrice daily

EFV <150 ng/mL EFV: 3795 ng/mL 1000-4000 
ng/mL

Female, 
40 years

ATV/r 300/100 mg  
TDF/FTC 245/200 mg

Sinetrol 450 mg 
twice daily 

ATV: 85 ng/mL ATV: 719 ng/mL 150-800 
ng/mL

Male, 
44 years

TAF/FTC 10/200 mg 
DRV/cobi 800/150 mg

Gunabasic 7 g daily 
Lipidyum 6.5 g daily

Not available Not available Not available

Obesity in press



Orlistat is a lipase inhibitor reported to inhibit the
intestinal absorption of dietary fats and of highly
lipophilic drugs1-3

Orlistat 120 mg thrice daily: Requires 
medical prescription

Orlistat 60 mg thrice daily: Freely 
available as over-the counter (OTC) 
medication

1. Zhi J, et al. Effects of orlistat, a lipase inhibitor, on the pharmacokinetics of three highly lipophilic drugs 
(amiodarone, fluoxetine, and simvastatin) in healthy volunteers. J Clin Pharmacol. 2003 Apr;43(4):428-35. 

2. Hilger E, et al. The effect of orlistat on plasma levels of psychotropic drugs in patients with long-term 
psychopharmacotherapy. J Clin Psychopharmacol. 2002 Feb;22(1):68-70. 

3. Nägele H, et al. Effect of orlistat on blood cyclosporin concentration in an obese heart transplant patient. Eur J Clin 
Pharmacol. 1999 Nov;55(9):667-9.

https://www.walmart.com/ip/alli-Diet-Weight-Loss-Supplement-Pills-Orlistat-60mg-Ctules-120-Ct/7080942
https://www.walmart.com/ip/alli-Diet-Weight-Loss-Supplement-Pills-Orlistat-60mg-Ctules-120-Ct/7080942


Sinetrol contains mainly naringin, a
flavanone-7-O-glycoside which inhibits the
activity of carrier proteins (p-glycoprotein
and organic anion transporting
polypeptide), ultimately resulting in
impaired drug absorption1-3

1. Surampalli G, et al. Corroboration of naringin effects on the intestinal absorption and pharmacokinetic behavior 
of candesartan cilexetil solid dispersions using in-situ rat models. Drug Dev Ind Pharm. 2015;41(7):1057-65.

2. Catalán-Latorre A, et al. In situ study of the effect of naringin, talinolol and protein-energy undernutrition on 
intestinal absorption of saquinavir in rats. Basic Clin Pharmacol Toxicol. 2011 Oct;109(4):245-52. 

3. Shirasaka Y, et al. Concentration-dependent effect of naringin on intestinal absorption of beta(1)-adrenoceptor 
antagonist talinolol mediated by p-glycoprotein and organic anion transporting polypeptide (Oatp). Pharm Res. 
2009 Mar;26(3):560-7.

https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjf0obt-uvaAhWMyaQKHcuhBEIQjRx6BAgBEAU&url=http://tonyferguson.lookhere-dev.co.za/products/weightloss-supplements/&psig=AOvVaw3YbXVYFJFAtGwGWEzQHM-5&ust=1525519950478347
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjf0obt-uvaAhWMyaQKHcuhBEIQjRx6BAgBEAU&url=http://tonyferguson.lookhere-dev.co.za/products/weightloss-supplements/&psig=AOvVaw3YbXVYFJFAtGwGWEzQHM-5&ust=1525519950478347


Lipidyum is a dietatry supplement of
phytosterols (mainly psyllium). Psyllium, a
soluble fiber from the husks of Plantago
ovata able to increase stool weight,
promote laxation and was reported to
decrease the absorption of some
molecules1-3

1. Asvarujanon P, et al. Inhibitory effects of psyllium on rat mineral absorption were abolished by reduction of 
viscosity with partial hydrolysis. Biosci Biotechnol Biochem. 2004 Aug;68(8):1737-42.

2. Chiu AC, et al. Effects of pharmacological fiber supplements on levothyroxine absorption. Thyroid. 1998 
Aug;8(8):667-71. 

3. Heaney RP, et al. Effect of psyllium on absorption of co-ingested calcium. J Am Geriatr Soc. 1995 Mar;43(3):261-
3. 



Interazioni attese e per ora clinicamente non 
rilevanti

Pazienti “per ora” soppressi con  interazioni farmacologiche



TDF FTC RPV  da un anno

Clobazam 10 mg (no Liverpool)
Ramipril 5 mg
Oxcarbazepina 600 x 3 (in range)

Angelo, 55 aa, HIV RNA < 37 NR, CD4 603 c/mm3

HIV noto da 30 anni, epilessia farmacoresistente (angioma cavernoso)

TDF (45 ng/mL )
RPV (<20 ng/mL)



TDF (45 ng/mL )



Cattaneo, D. Antiviral Therapy 2017 

Dolutegravir plasma concentrations according to companion ARV: 

unwanted drug interaction or desirable boosting effect?

Comedications
Patients

(n)
Dolutegravir 

levels (ng/mL)*

Antiretrovirals

Abacavir/emtricitabine 12 1045 [856-1115]

Atazanavir  (85% at 400 mg qd) 26 2399 [1929-4070] 

Darunavir (800/100 mg qd) 26 756 [556-1048]

Efavirenz 2 58, 40

Etravirine 3 25, 182, 931

Rilpivirine 12 603 [432-1373] 

Nevirapina 1 102

Other drugs

Rifampicin 1 22

Qd: once daily; *Data were given as median [interquartile range]



Interazioni potenziali ma non clinicamente 
rilevanti



Mean age of 59 + 10 years



……All the 15 patients are still on treatment with dolutegravir plus metformin,
given at a median (interquartile range) dose of 1250 (1000-1913) mg/daily
(minimum dose 500 mg daily; maximum dose 2550 mg/daily)…….

……After having established that the discrepant findings between our experience
[2] and the case reported by Naccarato et al. [1] were not related to differences
in the dosage of metformin or by adherence issues of patients to therapy, we
attempted to identify potential confounding factors as detailed below…….



 We focused on the potential DDIs between alpha1-blockers 
and boosted PIs

Drug Metabolic pathway

Alfuzosin CYP3A4/5

Tamsulosin CYP3A4/5, CYP2D6

Silodosin CYP3A4/5, UDP-gluycuronosyltransferase

plus ritonavir or cobicistat         

(CYP3A4/5 inhibitors)

increased alpha1-blockers exposure and 
development of severe hypotension



Systolic blood pressure, mmHg 135 (121 - 147); 
- minimum recorded: 105

Diastolic blood pressure, mmHg 82 (76 - 90); 
- minimum recorded: 60

Pts with episodes of hypothension 0%

Pts treated with antihypertensives
- ACE inhibitors
- beta blockers
- diuretics
- sartans
- calcium channel blockers

12/14 (86%)
n=6
n=5
n=4
n=2
n=1

Clinical safety outcome

Data were expressed as median (interquartile range).



 We have provided preliminary evidence from real life
setting arguing against a clinical relevance of the predicted
DDIs between alpha1-blockers and boosted PIs

 Tamsulosin or silodosin might be more suitable than
alfuzosin for the treatment of benign prostatic hyperplasia
in patients receiving PIs

 Instead of defining a priori contraindicated combinations,
we suggest to monitor blood pressure as per clinical
practice. In most cases, it is likely that nothing happens
and no drug withdrawal/avoidance be required

Conclusions



Conclusions



La paura delle interazioni





Distribution of ARV drug concentrations in HIV-infected patients 
from the GAP cohort

ARV drug Patients

(n)

Trough 

levels

(ng/mL)

Reference 

ranges 

(ng/mL)

Sub-therapeutic 

samples, % 

Tenofovir (TDF) 26 149±159 50-180 4%

Tenofovir (TAF) 15 16±7 5-30° 0%

Efavirenz 2 2309±656 1000-4000 0%

Etravirine 11 424±296 >300 9%

Nevirapine 3 5102±1191 3000-6000 0%

Rilpivirine 13 146±109 >20 0%

Atazanavir 6 1273±1042 150-850 0%

Darunavir 19 2816±1754 >550 5%

Dolutegravr 21 1316±919 >100 0%

Elvitegravir 9 622±403 >25 0%

Raltegravir 19 395±795 >40 26%



Drug HIV-pos

patients,

n

Trough 

levels

(ng/mL)

Sub-

therapeutic 

samples, %

HIV-neg 

controls, 

n

Trough 

levels

(ng/mL)

Sub-

therapeutic 

samples, %

Citalopram 15 65±67 60% 50 73±58 34%

Duloxetine 8 32±35 63% 19 68±41 32%

Fluoxetine 5 204±190 50% 14 250±160 21%

Paroxetine 13 22±20 54% 21 150±116 33%

Sertraline 10 20±12 20% 85 47±43 6%

Venlafaxine 4 223±52 0% 44 288±239 23%

Haloperidol 7 1.4±0.5 57% 41 4.1±2.6 5%

Olanzapine 8 16±16 88% 37 47±66 46%

Quetiapine 12 266±225 46% 112 211±251 31%

Distribution of psychotropic drug trough concentrations in HIV-
positive patients versus HIV-negative controls*

* patients undergoing TDM of antidepressant and/or antipsychotic 
concentrations in our lab in the same period



Distribution of psychotropic trough concentrations clustered 
according to ARV therapy (booster- vs. NNRTI versus INI-based 

regimens)
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 In everyday clinical practice psychotropic drugs are
frequently under-dosed in HIV-infected patients with optimal
compliance to therapy

 A contribution of DDIs between ARV and psychotropic drugs
was excluded because we found a higher frequency of sub-
therapeutic psychotropic concentrations in the patients
treated with boosting agents than in those treated with
NNRTIs

 We hypothesize that psychiatrists may be reluctant to
prescribe full doses of psychotropic drugs for HIV-infected
patients because of the risk that DDIs may lead to virological
failure

Conclusions



……il futuro di GAP………

- Beers List list of potentially inappropriate medications to be
avoided in older adults

- Medication Appropriateness Index

- Anticholinergic burden the cumulative effect of taking one or
more drugs that are capable of developing anticholinergic adverse
effects

- STOPP/START

Appropriatezza prescrittiva/riconciliazione terapeutica
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