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Activities of the GAP outpatient clinic

! Collection of detailed anamnestic,
comedications) and ad hoc laboratory data

J

J

clinical, therapeutic (ARVs and

- Gervasoni et al, AIDS Rev 2019 -



... The most difficult task is...

...to understand what the patient is taking...!!!



Activities of the GAP outpatient clinic

J

1 Verification of known/potential DDIs and PIMs on the basis of drug
pharmacology and scientific evidence

J

J

J

PIMs: potentially inappropriate medications - Gervasoni et al, AIDS Rev 2019 -



The golden standard tool for checking DDIs involving
antiretroviral drugs...




Corticosteroid Indication of DDI duration | Clinical Cortisol
Pt |S A ARV ARV
.- (drug, route) corticosteroid (months) features ng/mL’

TAF, FTC/ Betamethasone, COPD ICS. hair 0ss TAF/FTC
Elvitegravir/cobi topical dolutegravir
5 M 59 TAF/FT(?/ | !3udeson|de, COPD 36 ICS, osteoporosis, 5 TAF/FTC.
Darunavir/cobi  inhaled spine fractures Raltegravir
Lamivudine Budesonide, .. TAF/FTC
A Atazanavir/rtv inhaled Plaque psoriasis 40 ICS 16 rilpivirine
TAF/FT Tri inol
4 F 45 IFTC riamcinolone S —— Hrgladose ICS, ankle edema, 11 TAF/FTC

Atazanavir/cobi intra-articular depression bictegravir

- Cattaneo et al, Am J Med Sci 2020 -

..... 4 cases recorded in our hospital in the last year...



..but there Is more we can do....

Nonantiretrovirals 6 (3-9)
Vitamins, minerals, 2 (0-5)
supplements

The term anticholinergic
(Ach) burden refers to the
cumulative effect of using
multiple medications with ACh
properties concomitantly.

- Greene, J Am Geriatr Soc 2014 -



Do not focus only on antiretroviral drugs...

Beers’s criteria
STOPP/START criteria
ACB score

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

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



https://reference.medscape.com/drug-interactionchecker
https://clinicalweb.marionegri.it/intercheckweb/

A pharmacist-led program to evaluate and reduce polypharmacy
and potentially inappropriate prescribing in HIV patients

- McNicholl, Pharmacother 2017 -



TABLE: DRUGS WITH MODERATE TO STRONG ANTICHOLINERGIC EFFECTS

Tricyclic Antidepressants
Amitriptyline (Elavil)
Amoxapine (Asendin)
Clomipramine (Anafranil)
Desipramine (Norpramin)
Doxepin (Sinequan)
Imipramine (Tofranil)
Nortriptyline (Aventyl)
Protriptyline (Vivactil)
Trimipramine (Surmontil)

Antiemetics

Cydizine (Marezine)
Dimenhydrinate (Dramamine)
Meclizine (Antivert)
Prochlorperazine (Compazine)
Scopolamine (Transderm Scop)

Antihistamines

Azatadine (Optimine)

Azelastine (Astelin)
Brompheniramine (Dimetapp)
Chlorpheniramine (Chlor-Trimeton)
Clemastine (Tavist)
Dexchlorpheniramine (Polaramine)
Hydroxyzine (Atarax)

Triprolidine (Actidil)

Anti-Parkinson Drugs
Benztropine (Cogentin)
Biperiden (Akineton)
Procyclidine (Kemadrin)
Trihexyphenidyl (Artane)

Antipsychotics
Chlorpromazine (Thorazine)
Clozapine(Clozaril)
Olanzapine (Zyprexa)
Quetiapine (Seroquel)
Thioridazine (Mellaril)
Trifluoperazine (Stelazine)

Antispasmodics

Atropine (Donnatal)
Dicyclomine (Bentyl)
Clidiniurm (Quarzan)
Darifenacin (Enablex)
Fesoterodine (Toviaz)
Flavoxate (Urizpas)
Glycopyrrolate (Robinul)
Hyoscyamine (Anaspaz)
Methscopolamine (Pamine)
Oxybutynin (Ditropan)
Propantheline (Pro-Banthine)
Solifenacin (Wesicare)
Tolterodine (Detrol)
Trospium (Sanctura)

Miscellaneous
Cyclobenzaprine (Flexaril)
Disopyramide (Norpace)
Methocarbamol (Robaxin)
Orphenadrine (Morflex)

™ sensitivity (agitation, confusion,
decompensation of glaucoma, dry
mouth, constipation, urinary
retention...) Injurious falls, worst outcome

- Lavrador, Pharmacol Res, in press 2021 -



Effects of anticholinergic medication use on brain integrity in persons living with HIV
and persons without HIV

v" Neuropsychological performance Z-scores (learning, retention, executive function, motor/psychomotor speed,
language domains and global cognition), were analyzed in PLWH (n=209) and HIV- (n=95) grouped according to the

ACB scale

Change in ACB score from the first
study visit to the second study visit
significantly correlated with the rate of
change (per month of study visit
interval) of the executive function Z-
score.

- Cooley, AIDS, in press 2020 -



Activities of the GAP outpatient clinic

J

J

1 Check for the use of phytotherapeutic agents, supplements, complementary &
alternative medicines (CAMs) and/or recreational drugs

J

J

- Gervasoni et al, AIDS Rev 2019 -



CAM is defined as a group of diverse medical and health care
systems, practices and products that are not generally considered
part of conventional medicine

- Bahall BMC 2017 -



o ; : :
Less than 10% of patients informed their Bahall BMC 2017
healthcare providers of CAM usage Brooks Exp Opin Clin Pharmacol 2017

Ladenheim, HIV Med 2008



Loss of Control of HIV Viremia with OTC Weight-Loss Drugs:
A Call for Caution?

Patient ARV CAM TDM 1 TDM 2 Range
Female, ATV/r 300/100 Orlistat 60 mg ATV: 50 ng/mL ATV: 195 ng/mL 150-800
43 years TDF 245 mg thrice daily ng/mL
FTC 200 mg
Female, EFV 600 mg Orlistat 60 mg EFV <150 ng/mL EFV: 3795 ng/mL 1000-4000
39 years TDF245 mg thrice daily ng/mL
FTC 200 mg
Female, ATV/r 300/100 Sinetrol 450 mg ATV: 85 ng/mL ATV: 719 ng/mL 150-800
40 years TDF 245 mg twice daily ng/mL
FTC 200 mg
Male, DRV/cobi 800/150 Lipidyum Not available Not available Not available
44 years TAF 10 mg 6.5 g daily
FTC 200 mg
Sinetrol contains mainly Lipidyum is a dietatry supplement of
naringin, a flavanone-7-O- phytosterols (mainly psyllium). Psyllium, a
glycoside which inhibits the soluble fiber from the husks of Plantago
activity of carrier proteins ovata able to increase stool weight, promote
resulting in impaired drug laxation and was reported to decrease the
absorption absorption of some molecules

- Cattaneo et al, Obesity 2018 -


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

m Rifampicin
a (E)-guggulsterone

EC,,= 800 nM

26/08/2018 Elvitegravir trough concentrations:
809 ng/mL

Fold Induction
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metabolism




Pay attention to prescription cascades...

Prescribing cascades may involve:
- Conventional medicines

- Over-the-counter products

- And...



The prescribing Diagnosis of HIV
cascade 3.0: a case |

for recreational o Start TAFIFTCIELVICODE | - oo mmm e oo o et e e e ,
drugs in HIV |

Good immunovirologic
outcome, well being

'

New medical condition:
- Start GHB as recreational hypothalamic-pituitary-
drug adrenal axis block

'

New medical condition: E

- Prominent cheeks

- Dorsocervical fat pads depression

- Ankle oedema !

- Skin fragility Start daily GHB as

- Hair loss antidepressant

- Decreased libido :

- Fatigue New medical condition: New medical (;Ol\ldltlon:

. Cushina’ d worsening of plaque

- DepreSS|on Hshing = syndrome ’ psoriasis Tonical

- ngh blood pressure N - cortic%pslfearoids 1 I
New medical condition: abuse

muscle weakness and fatigue

!

Start anabolic hormones
injections

- Cattaneo et al, AIDS 2020 -



v 74.4% tested positive for MDMA, 33.3% tested positive for an NPS, and
27.8% tested positive specifically for one or more synthetic cathinones
(e.g., butylone, ethylone, pentylone, methylone)

v'51.1% of participants tested positive for a drug not self-reported, with most
testing positive for synthetic cathinones (72.0%), methamphetamine
(69.0%), other NPS stimulants (66.7%), or new dissociatives (e.g.,
methoxetamine, diphenidine; 60.0%)

v" Attending parties every other week or more often, reporting higher-
frequency ecstasy pill use and having found out one’s ecstasy was
adulterated, were risk factors for testing positive for NPS

International Journal of Drug Policy 48 (2017) 91-98



Activities of the GAP outpatient clinic

J

I Prescription of TDM and pharmacogenetic tests offered by the hospital’s
Pharmacological Service (when deemed appropriate)

J

- Gervasoni et al, AIDS Rev 2019 -



Therapeutic ranges
1ol izl MEBI=Y 40-180 ng/mL

Tenofovir from TAF — EES{0Npleliggl®

1000-4000 ngimL

Etravirine >300 ng/mL

3000-6000 ngimL

TDM has still a
role in HIV!!!

Rilpivirine >20 ng/mL

150-800 ngmL

Darunavir >550 ng/mL

Plasma measurement of antivirals in the : onchaiciN
clinical setting: which role in 20217 Dolutegravi +100 ng/mL
David Burger Elvitegravir >45 ng/mL

16:00

Raltegravir >40 ng/mL
Maraviroc >50 ng/mL
Doravirine Available soon

Bictegravir Available soon

Just a couple of examples from our hospital...






v A 52-year-old HIV-infected man on stable antiretroviral therapy with RPV plus TAF
coformulation (last trough concentrations 89 and 8,5 ng/mL, respectively) since
15 months with optimal virologic control (HIV RNA always < 37 copies/mL)

v UDCA,300 mg bid was prescribed by general practitioner for the management of
symptomatic intrahaepatic stones

v" RPV and TDF trough measured 1 months after starting UDCA: <20 ng/mL and 9,7
ng/mL. Repeated after one week: <20 and 6,7 ng/mL

v To allow the patient to continue UDCA treatment, RPV was replaced with
darunavir/ cobicistat (the patient had a history of poor tolerability to HIV integrase
inhibitors). Darunavir trough concentrations measured at the two following visits,
while the patient was still taking UDCA, were 2132 and 1851 ng/mL

- Cattaneo et al, Eur J Clin Pharmacol 2020 -



DDIs Between ARVs and Carbamazepine/Oxcarbazepine:
A Real-Life Investigation

3200
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Oxcarbazepine/
carbamazepine

Control
group

DARUNAVIR

Oxcarbazepine/  Control
carbamazepine group

Oxcarbazepine/  Control
carbamazepine group

- Cattaneo et al, Ther Drug Monit 2020 -



..or In selected clinical conditions...




Antiepileptics

O Lamotrigine

O Etosuccimide
O Zonisamide

O Rufinamide

O levetiracetam
O Topiramate

O Felbamate

O Oxcarbazepine
O Perampanel

O Lacosamide

O Valproate

O Carbamazepine
O Phenobarbital
O Phenytoin

O Primidone

TDM service (beyond antiretrovirals)

Immunosuppressants

Antibiotics

Antifungals

O Cyclosporine
O Tacrolimus

O Mycophenolate
O Sirolimus

O Everolimus

NOACs

O Dabigatran
O Rivaroxaban
O Apixaban

Others

O Chinidine

O Teophyllin

O Acetaminophen
O Ibuprofen

O Litium

U Teicoplanin
O Levofloxacin
0 Rifampicin

U Linezolid

O Cyprofloxacin
U Vancomycin
O Amikacin

Q Gentamycin
U Trimethoprim
U Meropenem
O Piperac/tazob
U Ceftaz/avib
O Cefepime

O Ampicilline

0 Fosfomycin
O Dalbavancin®

O Voriconazole
O Posaconazole
O Isavuconazole
O Itraconazole
O Caspofungin

Biologics

Psychotropics

Q Infliximab

O Anti-infliximab ab

Q Adalimumab

Q Anti-adalimumab ab

Q Citalopram
O Escitalopram
O Quetiapine
U Paroxetine
U Aripiprazole
0 Olanzapine
U Risperidone
O Haloperidole
4 Clozapine

O Paliperidone
O Fluoxetine
O Fluvoxamine
O Duloxetine
O Flufenazine
O Clomipramine
O Venlafaxine
O Ziprasidone
O Sertraline




Trough
levels

(ng/mL)

Citalopram 15 65167
Duloxetine 8 3235
Fluoxetine 3 2041190
Paroxetine 13 22120
Sertraline 10 2012
Haloperidol 7 1.4+£0.5
Olanzapine 8 16+16
Quetiapine 12 2661225

*p<0.05 or *p<0.01 versus HIV-negative controls

Sub-
therapeutic
samples, %

60%*
63%
50(y0
54%
20%*
57 %"
88%*
46%

50
19
14
21
85
41
37
112

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

Trough Sub-
levels therapeutic
(ng/mL) | samples, %
73+58 34%
68+41 32%
250*+=160 21%
150116 33%
47+43 6%
4126 5%
47+66 46%
211251 31%

- Cattaneo, World J Biol Psyc 2018 -






Anamnestic data
ART

Other drugs

CD4, VL
[DRV]ougn Pre-steroid

Steroid,
dose and duration

Reason for steroid use
[DRV]r0ugn POSt-steroid

Male, 57yrs,

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

diazepam, acyclovir,
rosuvastatin,
colecalciferoal,
Carbamazepine

828 cell/mL, <37 cp/ml
2588 £ 742 ng/mL

Prednisone 25 mg bid
(6 weeks)

Trigeminal neuralgia
220 ng/mL

Male, 53yrs,

DRV/r 600/100 mg bid
TAF/FTC 10/200 mg

rosuvastatin

790 cell/mL, <37 cp/ml
2339 £ 1056 ng/mL

Metilprednisolone 16mg
(10 days)

Lumbar disc erniation
3127 ng/mL

- Cattaneo, Eur J Clin Pharmacol 2019 -



Genotypes of the two HIV-infected patients on maintenance darunavir
therapy treated concomitantly with glucocorticoids

- Cattaneo, Eur J Clin Pharmacol 2019 -



Activities of the GAP outpatient clinic

J

J

1 Assessment of the clinical relevance of the DDIs by carefully evaluating the
current and previous clinical conditions of each patient, and balancing the
risks/benefits ratios

J

- Gervasoni et al, AIDS Rev 2019 -



4 Acguir Immune Defic Syndr. 2017 May 1,73(1).e24-e26. doi 10.1057/CQAL.0000000000001252.

How Relevant is the Interaction Eetween Dolutegravir and Metformin in Real Life?

Genvasani C“‘, Minisci D, Clementi E, Rizzardini G, Cattaneo D.

Blood glucose, mg/dL

240 -
180 - T 1
120
. "
0
before switch after switch

to dolutegravir

to dolutegravir

HbA1e, mmolimol

80
60 - 1
07 T —r
20]
0
before switch after switch
to dolutegravir to dolutegravir



...the same goes for bictegrauvir...

v 20 HIV infected diabetic patients treated with metformin up to 3 grams daily

Blood glucose, mg/dL

240

180

120

(®))
o
l

before after bictegravir
bictegravir starting

HbA1c, mmol/mol

80 —
60 —
40 T i
20 -
0
before after bictegravir
bictegravir starting

- Cattaneo, submitted 2021 -



Should the dose of dolutegravir be changed during concomitant
Hypericum perforatum treatment?

Dolutegravir trough, ng/mL

Dolutegravir at 50 mg once daily ,

3000 -

2500 A

2000 A

1500 A

1000 A

500 -

0

Started hypericum
| >

(1467+£135 vs. 1567+£198 ng/mL; p=0,436)

MEC: >100 ng/mL

Mar-17

Sep-17

Apr-18 Oct-18 May-19 Dec-19 Jun-20

- Cattaneo, EJCP 2020 -



Activities of the GAP outpatient clinic

1 Preparation of a written report for the general practitioner, attending physician
and other specialists

- Gervasoni et al, AIDS Rev 2019 -



...What about the GAP outpatient
clinics at the time of COVID-19?



v"We searched for patients with a proven diagnosis of SARS-CoV-2 infection
hospitalised between 21 February and 30 April 2020 and treated with at least
two drugs. All drugs were considered regardless of COVID-19 treatments

v" The appropriateness of drug prescriptions was assessed in patients >65 years
using INTERcheck® considering the potentially inappropriate medications
(PIMs) by Beers’ criteria and anticholinergic burden

v The potential DDIs were classified according to their clinical relevance

- Cattaneo et al, Drugs & Aging 2020 -



PIMs: potentially inappropriate medications; ACB: anti-cholinergic burden

- Cattaneo et al, Drugs & Aging 2020 -



Class A: minor (clinically irrelevant)

Class B: moderate (associated with an
uncertain or variable event)

Class C: major (associated with a serious
event that can me managed)

Class D: contraindicated or very severe

- Cattaneo et al, Drugs & Aging 2020 -



- Cattaneo et al, Drugs & Aging 2020 -



- Cattaneo et al, Drugs & Aging 2020 -



..And what
happens at
discharge?

Glinical features M

Patients, n
Age, years
Women, n (%)
Mean number of drugs (%)
- ACE inhibitors/angiotensin receptor blockers
- proton pump inhibitors
- beta-blockers
- diuretics
- hypoglycemic agents
Patients with at least one DDI, n (%)
Patients with at least 1 potentially severe DDI, n (%)
Heparin-induced potentially severe DDI, n (%)
Patients with at least 1 PIM, n (%)
Patients with ACB score >3, n (%)

63 +13
73 (36%)
35+2.8

79 (39%)

48 (24%)
47 (23%)
45 (22%)
42 (21%)
87 (43%)
40 (20%)
1 (0.5%)

103 (51%)

13 (6%)

198
63+ 13
73 (37%)
4.0+3.0
73 (37%)
66 (33%)*
47 (24%)
43 (22%)
52 (26%)
92 (46%)
49 (25%)
11 (6%)**
115 (58%)
14 (7%)

- Cattaneo et al, submitted -



Fighting on two fronts: drug-drug interactions (DDIs) in PLWH
infected with SARS-CoV-2: the facts...

v The majority of PLWH have other multimorbidities and polypharmacy

v Antiretroviral drugs can be substrates, inhibitors and or inducers of cytochromial
enzymes as well as modulators of drug transporters

v' Some of the drugs tested for SARS-CoV-2 are substrates, inhibitors and or
inducers of cytochromial enzymes as well as modulators of drug transporters

v SARS-CoV-2 infection has been associated with increased inflammatory states
significantly inhibit the activity of cytochromial enzymes as well of drug
transporters

v' Some of the drugs tested as potential treatments for SARS-CoV-2 act
decreasing the inflammatory states, potentially reversing the inhibition of the
activity of cytochrome P450 enzymes as well of drug transporters

- Bahap et al, Eur J Hosp Pharm 2020 -



Frequent episodes of severe diarrhoea have
been reported in patients with COVID-19
treated with lopinavir/ritonavir 400/100 mg bid

!

Lopinavir/ritonavir trough concentrations were
measured in 21 COVID-19 patients and were
compared with PK data from HIV patients

!

| coviD-1e HIV

Lopinavir, ng/mL 15235 £ 5905** 4882 + 2347
Ritonavir, ng/mL 772 £ 563** 214 + 165

6 out of the 21 patients reported Gl side effects
**p<0,001 vs HIV

- Baldelli et al, JAC 2020 -



HP:

Can HIV in some ways limit the
development of SARS-CoV-2
inflammation reverting the
inhibiting effect on metabolic
enzymes?

HIV patients
With SARS-CoV-2

(H Sacco data) Cojutti, Clin Pharmacokinet 2020
Cattaneo, Clin Pharmacokinet 2020



Save the date: first time in ltaly!!!




