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The scope of 
clinical 
pharmacology –
an extensional 
definition



In Italy few MD work on clinical pharmacology and most pharmacologist do not work on 
applied clinical pharmacology



The clinical pharmacology of 
integrase inhibitors

Giovanni Di Perri, Andrea Calcagno, Alice Trentalange, Stefano Bonora
Received 03 Oct 2018 Accepted 26 Nov 2018 Accepted author version posted online: 04 Dec 

2018Published online: 21 Dec 2018

…Although many different definitions might apply for 
clinical pharmacology, (mainly depending on the side 
we look at the issue - from a pharmacologist’ or 
clinician viewpoint),  it usually stands for the study of 
those pharmacologic features of a given drug or 
regimen that may impact on the treatment outcome 
and should drive the therapeutic process….. 





POINT n. 1  
As compared to other branches of medical 
therapy, here we fight against multiplying 
entities, whose sensitivity to drugs is first 

established in “in vitro” studies on cells, in 
animals and then in humans.

Why Clinicians should know the 
Clinical Pharmacology of Antivirals



As compared to other branches of medical 
therapy, here we fight against multiplying 
entities, whose sensitivity to drugs is first 

established in “in vitro” studies on cells, animals 
and then humans.

IC50, 90…

EC50, 90…



Lohmann V, Korner F, Koch J, 
Herian U, Theilmann I, 
Bartenschlager R. 
Replication of subgenomic
hapatitis virus RNAs in a 
hepatoma cell line. 
Science 1999; 285: 110-113.

Subgenomic replicons containing the HCV replicative machinery (Gray bar) 
have been invaluable for studies of the HCV replication
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Compound

Replicon cell line EC50 (nM)

1a 1b 2a 3a 4a 5a 6a

Glecaprevir1 0.85 0.94 2.7 1.6 2.8 0.12 0.86

Paritaprevir2 1.0 0.21 5.3 19 0.09 0.42 0.68

Grazoprevir3,4 0.4 0.5 1.2 35 1.2 0.9 0.89

Simeprevir5 13 9.4 15 472 36

Asunaprevir6 4 1.2 230 1162 52

Voxilaprevir7 3.9 3.3 3.7 6.1 2.9 1.9 1.5

Antiviral Activity Across HCV GT1–6 In Vitro 
of NS3/4AInhibitors

1. Ng T, et al. Hepatology 2014; 60(suppl):1142A (poster presentation);
2. AbbVie data on file;

3. Lahser F, et al. Hepatology 2014; 60 (suppl):1168A (poster presentation);
4. Chase R, et al. IVHD 2013: OA25 (oral presentation);
5. Olysio US Prescribing Information (accessed August 2015);
6. McPhee F, et al. Antimicrob Agents Chemother 2012;56:5387–96;
7. Taylor JG, et al. J Hepatol 2015; 62(suppl):S681 (poster presentation).



Activity Across HCV GT1–6 In Vitro 
of NS5A Inhibitors

1. Ng T, et al. Hepatology 2014; 60(suppl):1142A (poster presentation);
2. Wang C, et al. Antimicrob Agents Chemother 2014; 58:5155–5163;
3. Harvoni US Prescribing Information (accessed August 2015);
4. Lui R, et al. J Hepatol 2012; 56(Suppl):S334–S335 (poster presentation);
5. Cheng G, et al. J Hepatol 2013; 58(Suppl):S484–S485 (poster presentation);
6. Zhao Y, et al. J Hepatol 2012; 56(Suppl):S330 (poster presentation);
7. Dousson C, et al. J Hepatol 2011; 54(Suppl):S326–S327 (poster presentation).

Compound

Replicon cell line EC50 (pM)

1a 1b 2a 2b 3a 4a 5a 6a

Pibrentasvir1 2 4 2 2 2 2 1 3

Ombitasvir1 14 5 12 4 19 2 3 366

Daclatasvir2 22 3 13,000 530 13 5 74

Ledipasvir3 31 4 21,000 16,000 168,000 390 150 1,100

Elbasvir4 4 3 3 3,000 20 3

Velpatasvir5 12 15 9 8 12 9 75 6

Odalasvir6 14 12 ~150

Samatasvir7 8 3 24 17 2 37

Data not available

<10-fold loss

>100-fold loss10- to 100-fold loss

Potency 
compared to GT1a:

No loss

It is reassuring to note that the differences 
among DAAs in terms of replicon-

established antiviral activity are fully 
concordant with clinical trial results.



Molecular reading of Viral sensitivity to drugs

Stanford Resistance Database, Dec 2010 

EFV with Mutation K103N Increased Fold Change to DRV with 
Mutation I84V 

.. and the increased drug exposure 
required (when clinically 
compatible) to restore the viral 
sensitivity to the drug…..



POINT n. 2  
How to optimize Viral exposure 

to drugs
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Pharmacodynamic parameters

(in vivo potency)

0

AUC:MIC

T>MIC

Cmax:MIC

Concentration

Time (hours)

MIC

AUC = Area under the concentration–time curve

Cmax = Maximum plasma concentration



The inhibitory quotient. A method for 
interpreting minimum inhibitory
concentration data.  P. D. Ellner and H. C. Neu

1981; 246: 1575-78
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…the only IQ we can reliably measure as a true concentration 
ratio is that for the WT virus…..



Mutant Preventing Concentration (MPC)

[ c ]

MIC (or IC90 or EC90)

MPC

Not only effective
but also high enough
to prevent selection
of resistant mutants

EFFECTIVE

MSW = Mutant Selection Window

In antibacterial therapy could be irrelevant, unless
neutropenic or diabetic or……….
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RELATIONSHIP BETWEEN DTG TROUGH CONCENTRATION 
AND VIRAL LOAD REDUCTION

DTG is associated with a well characterised, predictable 
exposure-response relationship

Phase IIa, dose-ranging, placebo-controlled, 10-day monotherapy study

Placebo

2 mg QD

10 mg QD

50 mg QD

Model fit: Emax = –2.6, IC50 – 0.036 µg/mL

C (µg/mL)

D
ay

 1
1

 lo
g 1

0
vi

ra
l l

o
ad

 c
h

an
ge

 f
ro

m
 

b
as

el
in

e

–3.5

–3.0

–2.5

–2.0

–1.5

–1.0

–0.5

0

0.5

1.0

0 0.4 0.6 0.8 1.0 1.4

c/mL, copies/mL; Emax, maximum effect; RNA, ribonucleic acid

Subjects with 

HIV-1 RNA <50 c/mL 

are represented by 

orange-bordered 

circles

Open circles with lines 

denote mean standard 

deviation

Adapted from Min S, et al. AIDS 2011; 25:1737–45

0.2 1.2

A patient taking the 2 
mg dose underwent 
virologic suppression 
in 10 days !!!



Plasma exposure of drugs administered for the treatment 
of chronic viral hepatitis might not be representative of 
the viral exposure into hepatocytes 

The decreased liver drug uptake in case 
of decompensated cirrhosis (shunts, 
sinusoid capillarization, transporters 
activation, etc..), especially for drugs 
characterized by a high extraction ratio 
(NS3/4A inhibitors) , is thought to be 
co-responsible for the lower response 
rate.

The extrahepatic shunt

The architecture of intrahepatic shunt

HCV & 
HBV

First pass metabolism



POINT n. 3  

Consider the immunovirological
and human variables
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HIV: baseline HIV/RNA, nadir CD4+ T-cell count, WT vs RAM, 

age, comorbidities, lifestyle, adherence
PERMANENT TREATMENT REQUIRED

HCV: liver fibrosis status, adherence, genotype 

DEFINED TREATMENT DURATION

HBV: liver fibrosis status, baseline HBV/DNA, HBeAg +/-, 

adherence, genotype A>D & B>D (IFN), HBsAg decline on 
treatment

UNDEFINED TREATMENT DURATION
(in nearly 50% of cases: PERMANENT TREATMENT REQUIRED)



Santoro et al., Antivir ther 2013

Are we happy 
with this ?



ONCEMRK

Cahn P et al, International AIDS Conference, 18-22 July 2016, Durban, South 
Africa. Abstract FRAB0103LB

• 802 pts randomized (2:1) 

– RAL 1200 mg QD + TDF/FTC

– RAL 400 mg BID + TDF/FTC Wk 48 VL<40 (Snapshot)

• RAL QD non-inferior to RAL BID
VL <40: 88.9% vs. 88.3%



% of Subjects  (N)

400 mg BID      1200 mg QD    BID        QD

All subjects

Baseline HIV RNA

< 100.000 c/mL

> 100.000 c/mL

< 500.000 c/mL

> 500.000 c/mL

Baseline CD4+ count

< 200 cells/uL

> 200 cells/uL

93.6 (251)

97.7 (177)

83.8 (74)

95.8 (237)

57.1 (14)

87.9 (33)

94.5 (218)

94.2 (501)

97.2 (358)

86.7 (143)

95.2 (479)

72.7 (22)

85.1 (67)

95.6 (434)

-20       0        20    40      60

Cahn P, et al. HIV Glasgow 2016. Abstr. N.  3514101 

Subgroup Analyses from ONCEMRK, a Phase 3 Study of Raltegravir 1200 mg Once 
Daily vs RAL 400 mg Twice Daily, in Combination with Tenofovir/Emtricitabine, in 
Treatment-Naïve HIV-1 Infected Subjects: Results

HIV RNA < 40 c./mL

Cmax



HIV+ Aging Population in the United States 

(people over 50 years of age) 



Accelerated Aging During HIV Infection

Pathai et al, J of Gerontology 2013

TAF vs TDF
(+/- PIs/b or RPV, 

or …)

Treating HCV co-
infection

TAF vs TDF
(+/- PIs/b or RPV, 

or …)

Switch to lipid 
friendly/neutral regimens
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POINT n. 4
Consider the variables associated to 
different steps of the conventional 
pharmacological processes
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CYP 
3A4 CYP 

3A4
CYP 
3A4

CYP3A4 Inhibition (e.g. RTV)

CYP 
3A4

Pgp

Increased intestinal absorption

Reduced clearance

Drug to be 
absorbed

CYP3A4 & Pgp
inhibitor

B: Pk without the inhibitor

[c]

B

A
A: Pk with the CYP inhibitor



PK BOOSTING OF PIs

  Antiviral potency / durability

  Effect on resistant strains

  Pill count / number of doses

 Liberalize the regimen

  Cost
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Kempf et al. 1997



SQV/RTV simultaneously

RTV – 4 hs - SQV

SQV – 4 hs - RTV
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POINT n. 5  

Reconsider the previous points by 
looking at the ongoing innovation
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New “conventional” options 
With some degree of innovation

• Raltegravir 1200 mg QD

• DRV/COBI/FTC/TAF

• Bictegravir/FTC/TAF

• Doravirine

• DTG/RPV*

• DTG/3TC *

* Not conventional but consisting of conventional drugs

Single daily administration, + 
400 mg

STR, COBI, no TDF

STR, no booster, no TDF, not inf. to 
DTG

STR +/-, PI-like T/2, lipid neutral, potent, 
no action on CYP3A

2 drugs instead of three, not inf. 3 drugs

2 drugs instead of three, not inf. 3 drugs





LONG – ACTING AGENTS



SUPERVISED !!

Margolis DA, et al



GS-9131 is a monoamidate prodrug of the nucleotide analog GS-9148 
(phosphonomethoxy-2'-fluoro-2',3'-dideoxydidehydroadenosine). GS-9131 undergoes 
conversion in lymphocytes to GS-9148 diphosphate, a potent inhibitor of HIV-1 RT.



Unique properties

•Exceedingly potent (possible dose in humans of <5 
mg/day)

•Lack of cross-resistance with most NRTI’s

•Minor impact of M184V

•More active against HIV-2 than other NRTI’s

•Long half-life of intracellular TP (>72 hours) in 
rhesus macaques

•Possibility of once-weekly oral dosing

•Possibility of implant formulation with dosing 
interval of  >one year

4’-Ethynyl-2-fluoro-2’-deoxyadenosine (EFdA)





Emu B, et al

Ibalizumab binds to CD4 extracellular 
domain 2   

Prevention of conformational
change in the CD4-gp120 complex

Different binding sites from HLA (no 
interference with CD4-dep. Immunity)

Receptor Occupancy > 85% 
in all patients



PK profile of VRC01-LS

Gaudinski MR et al., PLoS Med 2018; January 24



brain

first pass metabolism

blood

20-25%

100%

www.hiv-druginteractions.org 
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Key to abbreviations 

DLV Delavirdine (Rescriptor
®
) 

EFV Efavirenz (Sustiva
®, 

Stocrin
®
) 

ETV Etravirine (Intelence
®
) 

NVP Nevirapine (Viramune
®
) 

RPV Rilpivirine (Edurant
®
) 

RPV + 
F/TAF 

Rilpivirine/Emtricitabine/Tenofovir alafenamide 
(Odefsey®) 

Key to symbols 
Filled symbols indicate further information on the interaction is available at 
www.hiv-druginteractions.org. 
Empty symbols indicate the combination has not been studied; an 
interaction has been predicted based on the metabolic profiles of the drugs.

/  These drugs should not be coadministered 

/  
Potential interaction – may require close monitoring, 
alteration of drug dosage or timing of administration

/  No clinically significant interaction expected 

/  
There are no clear data, actual or theoretical, to indicate 
whether an interaction will occur

Where advice differs between countries, and/or between boosted and 
unboosted regimens, the charts reflect the more cautious option. 

© Liverpool Drug Interactions Group, University of Liverpool 
Pharmacology Research Labs, 1st Floor Block H, 70 Pembroke Place, LIVERPOOL, L69 3GF 

We aim to ensure that information is accurate and consistent with current 
knowledge and practice. However, the University of Liverpool and its servants or 
agents shall not be responsible or in any way liable for the continued currency of 
information in this publication whether arising from negligence or otherwise 
howsoever or for any consequences arising therefrom. The University of Liverpool 
expressly exclude liability for errors, omissions or inaccuracies to the fullest extent 
permitted by law.  
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 DLV EFV ETV NVP RPV
RPV + 
F/TAF

Bronchodilators   
Formoterol 
Ipratropium bromide 
Montelukast  
Salbutamol  
Salmeterol  
Theophylline  

Calcium Channel Blockers    
Amlodipine  
Diltiazem  
Felodipine  

Nicardipine  
Nifedipine  
Nisoldipine  

Nitrendipine 
Verapamil 

Contraceptives/HRT    
Desogestrel 
Drospirenone  

Dydrogesterone  
Estradiol  
Ethinylestradiol  

Etonogestrel  
Gestodene 
Levonorgestrel  

Levonorgestrel (Emergency contraception) 
Medroxyprogesterone (IM depot injection)  
Medroxyprogesterone (oral)  

Norelgestromin 
Norethisterone (Norethindrone)  
Norgestimate  

Norgestrel 
Ulipristal  

Cytotoxics    
Anastrozole 
Asparaginase 
Bexarotene 

Bleomycin 
Bortezomib 
Capecitabine 

Carboplatin 
Chlorambucil 
Cisplatin 
Cyclophosphamide  
Cytarabine  
Dacarbazine  
Dactinomycin 
Dasatinib 
Daunorubicin 
Docetaxel  
Doxorubicin  
Droloxifene 
Epirubicin 
Erlotinib 
Estramustine 
Etoposide  
Everolimus 
Exemestane 
Fludarabine 
Fluorouracil 
Formestane 
Gefitinib 
Gemcitabine 
Ifosfamide 
Imatinib 
Irinotecan  
Lapatanib 

Letrozole 
Mercaptopurine 
Mesna 

Methotrexate 
Mitoxantrone 
Nilotinib 

Oxaliplatin 
Paclitaxel  
Pazopanib 

Procarbazine 
Rituximab 
Sorafenib 

Sunitinib 
Tamoxifen  
Temsirolimus 

Topotecan 
Toremifene 
Vinblastine  

Vincristine  
Vorinostat 

 
DLV EFV ETV NVP RPV

RPV + 
F/TAF

Erectile Dysfunctional Agents    

Sildenafil (Erectile Dysfunction)  

Tadalafil (Erectile Dysfunction) 

Vardenafil  

Gastrointestinal Agents    

Alosetron 

Aluminium hydroxide 

Antacids  

Bisacodyl 

Cimetidine  

Cisapride  

Esomeprazole  

Famotidine  

Lactulose 

Lansoprazole  

Loperamide  

Mesalazine  

Omeprazole  

Pantoprazole  

Prucalopride 

Rabeprazole  

Ranitidine  

Senna 

Gastrointestinal Agents (anti-emetics)  

Aprepitant 

Dolasetron 

Domperidone  

Dronabinol  

Granisetron 

Metoclopramide  

Ondansetron  

Prochlorperazine  

Herbals/Supplements/Vitamins    

Aloe vera 

Ascorbic Acid (Vitamin C) 

Colecalciferol (vitamin D3) 

Cubeb pepper (Piper cubeba) 

Cyanocobalamin  

Echinacea  

Eucalpytus globulus 

Folic acid  

Garlic  

Ginger (Zinigiber officinale) 

Ginkgo biloba  

Grapefruit juice  

Hops (Humulus lupulus)  

Inula racemosa 

Iodine 

Iron supplements 

Liquorice (Glycyrrhiza glabra) 

Malabar nut tree 

Menthol 

Milk thistle  

Nicotinamide 

Phytomenadione (vitamin K) 

Pyridoxine (vitamin B6) 

Quercetin  

Retinol (vitamin A) 

Riboflavin (vitamin B2) 

Saw palmetto (Serenoa repens) 

Seville orange juice  

St John's Wort  

Thiamine (vitamin B1) 

Turmeric (Curcuma longa) 

Valerian  

Vitamin E  

www.hiv-druginteractions.org 
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Mercaptopurine 
Mesna 
Methotrexate 
Mitoxantrone 

Nilotinib 
Oxaliplatin 
Paclitaxel  
Pazopanib 
Procarbazine 
Rituximab 
Sorafenib 
Sunitinib 
Tamoxifen  
Temsirolimus 
Topotecan 
Toremifene 
Vinblastine  
Vincristine  
Vorinostat 

 
DLV EFV ETV NVP RPV

RPV + 
F/TAF

Erectile Dysfunctional Agents    

Sildenafil (Erectile Dysfunction)  

Tadalafil (Erectile Dysfunction) 

Vardenafil  

Gastrointestinal Agents    

Alosetron 

Aluminium hydroxide 

Antacids  

Bisacodyl 

Cimetidine  

Cisapride  

Esomeprazole  

Famotidine  

Lactulose 

Lansoprazole  

Loperamide  

Mesalazine  

Omeprazole  

Pantoprazole  

Prucalopride 

Rabeprazole  

Ranitidine  

Senna 

Gastrointestinal Agents (anti-emetics)  

Aprepitant 

Dolasetron 

Domperidone  

Dronabinol  

Granisetron 

Metoclopramide  

Ondansetron  

Prochlorperazine  

Herbals/Supplements/Vitamins    

Aloe vera 

Ascorbic Acid (Vitamin C) 

Colecalciferol (vitamin D3) 

Cubeb pepper (Piper cubeba) 

Cyanocobalamin  

Echinacea  

Eucalpytus globulus 

Folic acid  

Garlic  

Ginger (Zinigiber officinale) 

Ginkgo biloba  

Grapefruit juice  

Hops (Humulus lupulus)  

Inula racemosa 

Iodine 

Iron supplements 

Liquorice (Glycyrrhiza glabra) 

Malabar nut tree 

Menthol 

Milk thistle  

Nicotinamide 

Phytomenadione (vitamin K) 

Pyridoxine (vitamin B6) 

Quercetin  

Retinol (vitamin A) 

Riboflavin (vitamin B2) 

Saw palmetto (Serenoa repens) 

Seville orange juice  

St John's Wort  

Thiamine (vitamin B1) 

Turmeric (Curcuma longa) 

Valerian  

Vitamin E  
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Key to abbreviations 

DLV Delavirdine (Rescriptor
®
) 

EFV Efavirenz (Sustiva
®, 

Stocrin
®
) 

ETV Etravirine (Intelence
®
) 

NVP Nevirapine (Viramune
®
) 

RPV Rilpivirine (Edurant
®
) 

RPV + 
F/TAF 

Rilpivirine/Emtricitabine/Tenofovir alafenamide 
(Odefsey®) 

Key to symbols 
Filled symbols indicate further information on the interaction is available at 
www.hiv-druginteractions.org. 
Empty symbols indicate the combination has not been studied; an 
interaction has been predicted based on the metabolic profiles of the drugs.

/  These drugs should not be coadministered 

/  
Potential interaction – may require close monitoring, 
alteration of drug dosage or timing of administration

/  No clinically significant interaction expected 

/  
There are no clear data, actual or theoretical, to indicate 
whether an interaction will occur

Where advice differs between countries, and/or between boosted and 
unboosted regimens, the charts reflect the more cautious option. 

© Liverpool Drug Interactions Group, University of Liverpool 
Pharmacology Research Labs, 1st Floor Block H, 70 Pembroke Place, LIVERPOOL, L69 3GF 

We aim to ensure that information is accurate and consistent with current 
knowledge and practice. However, the University of Liverpool and its servants or 
agents shall not be responsible or in any way liable for the continued currency of 
information in this publication whether arising from negligence or otherwise 
howsoever or for any consequences arising therefrom. The University of Liverpool 
expressly exclude liability for errors, omissions or inaccuracies to the fullest extent 
permitted by law.  
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 DLV EFV ETV NVP RPV
RPV + 
F/TAF

Bronchodilators   
Formoterol 
Ipratropium bromide 
Montelukast  

Salbutamol  
Salmeterol  
Theophylline  

Calcium Channel Blockers    
Amlodipine  
Diltiazem  
Felodipine  

Nicardipine  
Nifedipine  
Nisoldipine  

Nitrendipine 
Verapamil 

Contraceptives/HRT    
Desogestrel 

Drospirenone  
Dydrogesterone  
Estradiol  

Ethinylestradiol  
Etonogestrel  
Gestodene 

Levonorgestrel  
Levonorgestrel (Emergency contraception) 
Medroxyprogesterone (IM depot injection)  
Medroxyprogesterone (oral)  
Norelgestromin 
Norethisterone (Norethindrone)  

Norgestimate  
Norgestrel 
Ulipristal  

Cytotoxics    
Anastrozole 
Asparaginase 
Bexarotene 

Bleomycin 
Bortezomib 
Capecitabine 

Carboplatin 
Chlorambucil 
Cisplatin 

Cyclophosphamide  
Cytarabine  
Dacarbazine  

Dactinomycin 
Dasatinib 
Daunorubicin 

Docetaxel  
Doxorubicin  
Droloxifene 

Epirubicin 
Erlotinib 
Estramustine 

Etoposide  
Everolimus 
Exemestane 

Fludarabine 
Fluorouracil 
Formestane 

Gefitinib 
Gemcitabine 
Ifosfamide 

Imatinib 
Irinotecan  
Lapatanib 

Letrozole 
Mercaptopurine 
Mesna 

Methotrexate 
Mitoxantrone 
Nilotinib 

Oxaliplatin 
Paclitaxel  
Pazopanib 

Procarbazine 
Rituximab 
Sorafenib 

Sunitinib 
Tamoxifen  
Temsirolimus 

Topotecan 
Toremifene 
Vinblastine  

Vincristine  
Vorinostat 

 
DLV EFV ETV NVP RPV

RPV + 
F/TAF

Erectile Dysfunctional Agents    

Sildenafil (Erectile Dysfunction)  

Tadalafil (Erectile Dysfunction) 

Vardenafil  

Gastrointestinal Agents    

Alosetron 

Aluminium hydroxide 

Antacids  

Bisacodyl 

Cimetidine  

Cisapride  

Esomeprazole  

Famotidine  

Lactulose 

Lansoprazole  

Loperamide  

Mesalazine  

Omeprazole  

Pantoprazole  

Prucalopride 

Rabeprazole  

Ranitidine  

Senna 

Gastrointestinal Agents (anti-emetics)  

Aprepitant 

Dolasetron 

Domperidone  

Dronabinol  

Granisetron 

Metoclopramide  

Ondansetron  

Prochlorperazine  

Herbals/Supplements/Vitamins    

Aloe vera 

Ascorbic Acid (Vitamin C) 

Colecalciferol (vitamin D3) 

Cubeb pepper (Piper cubeba) 

Cyanocobalamin  

Echinacea  

Eucalpytus globulus 

Folic acid  

Garlic  

Ginger (Zinigiber officinale) 

Ginkgo biloba  

Grapefruit juice  

Hops (Humulus lupulus)  

Inula racemosa 

Iodine 

Iron supplements 

Liquorice (Glycyrrhiza glabra) 

Malabar nut tree 

Menthol 

Milk thistle  

Nicotinamide 

Phytomenadione (vitamin K) 

Pyridoxine (vitamin B6) 

Quercetin  

Retinol (vitamin A) 

Riboflavin (vitamin B2) 

Saw palmetto (Serenoa repens) 

Seville orange juice  

St John's Wort  

Thiamine (vitamin B1) 

Turmeric (Curcuma longa) 

Valerian  

Vitamin E  

EFV
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