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Drug use and response In cirrhosi a

AResponse can be altered or unchanged?

U Therapeutic effects: Increased or decreased
U Adverse effectdncreased odecreased

AResponse correlate with the severity of liver disease
ANo clear marker to determine liver dysfunction

AUnderstanding of how cirrhosis can effect drug
response Is important



Potential changes in drugandling in cirrhosis

Pathophysiological Factors

Clinical Consequence

ImpairedHepatocytes

Hypoalbuminemia

Portal Shunting and Reduced hepatic flow
Ascites

Portalgastropathy

Increased bilirubin

Renal dysfunction

Loss of CYP metabolic activity

Altered metabolism/clearance

Less protein (increasgrug concentration)
Higherbioavailability/serum levels
Increase volume of distribution

Altered drug absorption

Decreasdile excretion and increase drug
concentration

Decreasexcretion and increase drug
concentration

Reduced % pass metabolism/clearance

Modified from Lewig Stine. Aliment PharmarcolTher2013:; 37: 1-1356



Effects of cirrhosis on therapeutic drug responst

Increasedpharmacodynamieffects

PrecipitateEncephalopathy Opioids, anxiolytics,
sedatives

PrecipitateRenal Failure NSAIDs

Worsen/Precipitatesl bleed NSAIDs

Beta blockers
Diuretics
Codeine




Does patients with CLD and cirrhosis are at
iIncreased risk of drug induced liver injury (DILI)?




Drugs reported (or predicted) to have an
Increased risk of hepatotoxicityn patients with
liver disease with evidence

Anti-tuberculosisdrugs (INH, pyrazinamide, rifampicin)
HAART

Methimazole

Methotrexate

Valproate

Propoxyphene

Vitamin A

Nefazodone

Modified from Lewig Stine. Aliment PharmarcolTher2013; 37: 1-1356



Underlying HBV & DILI due to anliB drugs

Anti-TB therapy (N=319) HBV controls not on ATT (N=86)
HBV carriers (n=43) | Non-HBV carriers (n=276)
BMI (kg/m2) 206 4.9 2259 21.4+£6.0
HBeAg/anti-HBe 9/34 - 17/69
Elevated baseline ALT (%) 23 18 17
Suspected DILI (%) 34.91 9.4 8.1
Bilirubin > 3 ULN 3 7 0

"p<0.001 compared to other two groups

A Definition of DILI: ALT > 1.5 X ULN at least 2 consecutive occasions wig@ks4
A Most of the episodes of ALT elevation were associated with an incre&BMDNA

Wong WM et alHepatology2000; 31: 204206




DILI In preexisting liver disease Is associated with
worse outcomes

Alnthe DILIN prospective study, 10% had-présting liver disease
AHigherfrequency of azithromycin DILI (5.6% vs.1.5%, p=0.02)

Known pre-existing | No pre-existing
liver disease liver disease P-value
(n=89) (n=810)
6 month Outcomes (%)
All-cause mortality 16 5.2 <0.001
Liver-related mortality 9.1 ‘2.4 0.04
Transplant 34 4.1 1.0

ChalasanN, et al for the US DILIN. Gastroenterol2$5.



ObeticholicAcid: Postmarketing experience

ASincemarketing approval in May 2016 for PBC, the FDA Adverse Even
Reporting System received reports of 19 deaths and 11 cases of
serious liver injury In patients taking OCA.

Alt has highly striking that much higher than recommended doses were
prescribed to patients with moderate to severe hepatic impairment (5
mg once dalily instead of 10 mg twice weekly)

APrimarypattern of liver injury isholestaticaundice

https://www.fda.gov/Drugs/DrugSafety/ucm576656.htm
https://livertox.nih.gov/ObeticholicAcid.htm



GlMHepatologistire the Key in Making
Decisions about Medications in Cirrhosis




Most common medications used In cirrhosis

Betablockers (40% patients)

PPl (40% patients)

Diuretics

. Statins

Diabetic medications (30% patients)
. Antibiotics

. Cardiac and hypertensive

Pain medications
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Most common medications used In cirrhosis

Betablockers(40% patients)
PP1(40% patients)

Diuretics

. Statins

Diabetic medications (30% patients)
. Antibiotics

. Cardiac and hypertensive

Pain medications
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Polypharmacy and drugteractions incirrhosis

Most commonmedications associated with drug related events
1. Furosemide and spironolactone

2. Sedatives including benzodiazepines

od b{!L5Qa& YR 2LALlF0Sa
4. Antimicrobials includingoenicillins

5. Betablockers

6. Potassium supplements

Franz CC et d&urJClinPharmacok012.
Cheema E et dtEurJClinPharmacok019.



Statins use In liver disease Ze e
ADILI relatedo statins is extremely rarg<2 cases/1,000,000

patientsyears) and mainly idiosyncratic
AStatins are also safe in patients with liver disease
Alndications for statin mainly is hyperlipidemia and CAD

A? Whether expanding indication for patients with cirrhosis
and portal hypertension (antnflammatory and antfibrotic

properties)

LawM et al. AmJCardiol2006;97:52C60C.
Bjornssork et alJHepatol2012;56:374380.



Statinsimprove survival aftereEVbleed

ARCT of patients with recent EV bleed: band ligation (EBL)+ Beta
blockers (BB) + placebo vs EBL + BB + statin

A2010-2013,n=158patients, groups stratified by CTP score

ASimvastatin 20mg daily started1® post bleed, escalated to 40mg
daily by day 15
APatients followed to 24 months

Abraldes et al. Gastro, 2016.



Statins has no effect onebleeding

Proportion free of bleeding or death

0.4 -
— Simvastatin
- Placebo
0.2- Stratified log-rank test, P = 423
64 58 50 47 30 a5 33 20 24 19 16 14 11
O=7s 64 an 55 46 §42 38 a2 25 20 14 11 T
T T 1 1 T T j T T T T T 1
0 2 4 G B 10 12 14 16 18 20 22 24

Time to any cause death or bleeding (months)

Abraldes et al. Gastro. May 2016.



Statins improve survival aftevaricealbleed
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Seventeen patients in the
placebogroup died (2246) vs.
6 patients in the simvastatin
group (9%)

Abraldes et al. Gastro, 2016.



Statins decreaseisk of decompensation and death

ARetrospective, VA study of 40K men
AFrom 19962009, all men with compensated HCV cirrhosis
AStatins were associated with decreased risk:

- DecompensationHR 0.55; 95% CI, 0-898

- Mortality: HRO.55; 95%10.45-0.68
(Adjusted for age, serum albumin, MELD and CTP)

Mohanty et al, Gastroenterology, Feb 2016.



Safetyof two different doses of simvastatin plugfaximin in

decompensated cirrhosis (LIVERHGEPAFETY):
Pose E et al. Tlhe@ncet Gastroenterology ahlikpatology2019

ARandomizegddoubleblind, placebecontrolled, phase #ial
AChildPugh class B ordisease

APatients(1:1:1) to receive either simvastatin 40 mg/day pifisximin 1200
mg/day (n=18), simvastat20 mg/day plusifaximin1200mg/day (n=16)
or placebo of both medicationN®=16)for 12 weeks

APrimary endpoint was development of liver or muscle toxicity

Simvastatin40 mg +rifaximin in decompensatectirrhosis was associated
with a significant increase IAST/ALT and CK level requiritrgatment
withdrawal, compared with simvastatin 20ng +rifaximin or placebo.




Summary: Statin in CLD

ARetrospective and randomized control trials results have
shown benefits of statin iairrhosis

AAdditionalRCTs studies are needed with hard endpoints,
before statins can be recommended for use In patients with

chronic liverdisease
ACaution in CTP C and high dose statin (increase CK)

ADrug interactions are common



Use of BetaBlockersn Cirrhosis?




Deleterious effects of Betd83lockers on survival
INn patients with refractoryascites

1.0 7

A Singlecenter, observationaprospective

- study

| A 151 patients with cirrhosis and refractory
‘: W b, T ascites §7%CRC)
o ] bt A The Zyear probability of survival was

significantly lower in patients who received
propranolol(19%)vs those who did not
(64%) p <0.0001

< 0.0001
0.2 P

Beta-blockers
0.0

I 1 ] || 1 1 1 1 1
0 3 12 18 24 30 36 42 48
Months

Patients atrisk: 74 63 34 21 15 11 8 6 1
(No beta-blockers)

Patients atrisk : 77 33 10 5 2 1
(Beta-blockers)

SerstéT, et al. Hepatology 2010;52:1022



Deleterious effects of Betd83lockers on survival
INn patients with refractory ascites

1.0 -

A Not an RCT: significant differences
AY LI GASYdaQ OKI

038 T

1 groups
W 06 1, No beta-blockers
g’ - A Mean propranolol dose 11846
- il mg/d

A Causes of death in 97 patients: 50
RS from sepsis, 13 from HCC, 25 from

] 1 I 1 1 1 1 || 1
0 6 12 18 24 30 36 42 48
Months

Patients atrisk: 74 63 34 21 15 11 8 6 1
(No beta-blockers)

0.2

Beta-blockers
0.0 7

Patients atrisk : 77 33 10 5 2 1
(Beta-blockers)

SerstéT, et al. Hepatology 2010;52:1022



Incidence ofdeath lowerin Pts withrefractory asciteson NSBB

Outcome = death on waitlist

< No NSBB .

T LT T L T LTI S

,,,,,,

On NSBB

Time (days)

Leithead et al. Gut 2015; 64:1111-9



Incidence of death lower Iin Pts with refractorgsciteson NSBB

Outcome = death on waitlist Outcome = death on waitlist
Ty 38 W
BP related
2 No NSBB 2 No NSBB
o | e . e S | 3 .
- R 8 Carvedilol
A . - T —
: i g il J—
8o, - V] / Propraholol
g . 3 J
0 ° 4, , . i .
Lt On NSBB o 200 &0 B0 800
Tme (days)
Number of patients at risk
o Non NSBB 14 15 & | 0
0 200 400 600 800 Carvediol 26 5 2 2 :
Time (days) Propanciol s 15 2 0 0

Leithead et al. Gut 2015; 64:1111-9



Beta-Blockers and Ascites
MMyy LIFGASYGa 6AGK ! a0A0GSa

Hazard ratio

Overall cohort {n=1188) —_—
Refractory ascites (n=588) -
Diuretic=responsive ascites (n=600) .
High dose NSBB vs. non-users (n=159) 2]
Low dose NSBB vs. non-users (n=400) e
MELD score =18 (n=133) -
Previous variceal bleeding (n=250) -
Previous SBP (n=176)
Randomised to satavaptan (n=713) —
Randomised to placebo (n=475) ®
MAP < 71 mmHg (n=135) -
MAP 71-8B0 mmHg (n=361) »
MAP 81-80 mmHg (n=365) -
MAP 91-100 mmHg (n=249) -
MAP =100 mmHg (n=77) ]

0.2 0.5 1.0 2.0 4.0 6.0

NSBBs decrease mortality NSEBs increase mortality

Bosseret al. Hepatology2015.



NSBB prevent decompensation in CSPH (PREDESCI ¢

A201 patients with compensated cirrhosis (HVPG >10 mmHg)
ANo or small varices

ARandomized to NSBB (propranolol or carvedilol) vs. placebo
APrimary endpoint: Decompensation

AMedian F/u 3 years

Villanueva C et al. Lancet 2019.



PREDESCI Study: Primary Endpoint (Decompensati

A
= 04 —— Placebo group
§_ —— B-blocker group Placebo |
= : |
g o3 hazard ratio [HR] 0-51,
= 95%CI0-26;0-97,
5 =0-041
g o24 P BetaBlockers |
& |
=
£ 014
s
= HR 0-51 (95% Cl 0-26-0-97)
Z p value=0-0412
S
o T T T T T T T T T T
o 6 12 18 24 30 36 42 48 54 60
Patients at risk BAKEIEES
B blockers 100 96 87 80 69 60 48 31 20 15 7
Placebo 101 99 94 86 72 59 42 26 19 13 6
Primary outcome
(deaths)
B blockers 1(1) 3(1) 4 (2) 5(() 1(1) (0] (o} 1(1) (o} 1
Placebo 2(2) 5 (1) 1 6 (2) 5 (1) 4 (3) 2 (1) 1(1) o) 1
Censoring events
B blockers 3 6 3 6 8 12 17 10 S 7
Placebo o (o) 7 8 8 13 14 6 6 6

Villanueva C et al. Lancet 2019.



PREDESCI StudBecondary Endpoint

pB-blockers Placebo :

End-Point Group Group Hazard Ratio (85% CI) P

SRS s value

n® of pabtents/total n® (%)
Ascites 9/100 (9) 20/101 (20) e 0.44 (0.20-0.97) 0.037
Encephalopathy  4/100 (4) 51101 (5) — 0.92 (0.40-2.21) 0.89
Bleeding 4/100 (4) 31101 (3) _ 1.52 (0.34-6.82) 0.58
Death 6/100 (6) 11/101 {11} o e 0.55 (0.20-1.49) 0.25
Hepatocellular
carcinoma 13/100 (13) 171101 (17) ——e 0.77 (0.38-1.59) 0.47
Varices 58/97 (60) 51/101 (57) —— e —— 1.15 (0.65-2.02) 0.63
High-risk
varices 16/97 (16) 25/101 (25} _— 0.60 (0.30-1.21) 0.15
1 1

Reducedincidence of ascites (HR 0:42, 95% Clq0-82, p=0-03

Villanueva C et al. Lancet 2019.




Bavenorecommendationsor BBIn refractory ascites

Aln cirrhosis and refractory ascites NSBB should be used cautiously with
close monitoring of BP, sodium and creatinine

AUntil randomized trials are available NSBB should be reduced/discontinued
If a patient with refractory ascites develops any of the following events :

- Systolic blood pressure <90 mmHg
- Hyponatremia
- Acute Kidney injury

U Carvedilol should not be used in cirrhosis with ascites
U Avoid high doses (ie nadolol >80mg, propanolol >160mg/day

Franchis , R et al. Journal of Hepatology 2015 vol. 63 | 7431 752



Proton pump Iinhibitors

AinH nmp tt LnQke topl
10 national healtkrelated
drugexpenditures in the US

ABvidenceregarding
associationsvith adverse
outcomesis predominantly
based on observational
studies

VaeziM et al. Gastroenterolog2017 15335-48DOlI



PPl use Iin Cirrhosis

AMost prescribed class of medications in cirrhosis (40% patients)
A2/31 have no indication for the use of PP]

APPIsare all metabolized by the liver.

APPI are associated with SBRjiffand worsening HE

AMost of these were observational and cressctional by design and
LINE OA RS OZ2YyDbAOUAY D Nbadz u

APPI related acid suppression can cause intestiaelerial overgrowth
and translocatioras possibleauses

Franz CC et d&urJClinPharmacok012.
Goelet al. ClinGastroenteroHepatol2012.
DultzG et al AlimentPharmacolTher2015.



PPl guidanc®ased on liver diseasseverity

CTP A/B CTP C

Esomeprazole No additionakiskknown No additionakiskknown
Lansoprazole Unsafe Unsafe
Omeprazole No additionakiskknown Unsafe
Pantoprazole Unsafe Unsafe
Rabeprazole No additionakiskknown Unsafe

Weersink R et alBrJ ClirPharmacok018.



( Weaning a patient off a PPI can
be one of the most challenging
endeavors in medicine.))



Summary

ASafe use of medications in cirrhosis is an ongoing challenge

ALower doses are recommended for the use of most drugs in
cirrhosis

APolypharmacy and adverse drug effects are common in cirrhosis

AStatins are safe in liver disease and need further studies to
understand benefits for liver disease

AAvoid carvedilol in cirrhosis with ascites
APPI should be stopped in cirrhosis if no clear indication



Thank You

Source: JACC @ 2010 American College of Cardiology Foundation

Huang Dee: Nai-Ching (2600 Bc, First Medical Text)

Translation:
Superior doctors prevent the disease
Mediocre doctors treat the disease before evident
Inferior doctors treat the full-blown disease



Tuberculosis Treatmennh Cirrhosis



Challenges ireatment ofCirrhosis & TB

ANo Consensus & guidelines

ADruginduced liver injury (DILI) likely higher
AQutcomeof DILI in CLD patients is poor

AMonitoring DILI is challenging
ANeed close monitoring

A25% Pulmonary TB cases hac
CLDO{ HCV & HBMn Pakistan

GLOBAL BURDEN

MORE THAN
2 BILLION PEOPLE,

equal to a QUARTER

of the world's population
are infected with TB

Despite our { ..there is an
/I'
Unacceptable

best efforts...
low rate

EACH YEAR
.55 1.5 MILLION
L DEATHS
TRLTT  amw n'mm:nim 2
i A
O MILLION it 555
NEW CASES ‘tiiiithi

EACH DAY
24,000 4,000 8,000

NEW C/‘\S[S D[ATHS MISSED

§r£#’ aYaYalel i**



Hepatotoxicity of $Line ATT
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Hepatotoxicity of A B Drugs

Potentially Hepatotoxic Drugs Less Hepatotoxic Drugs



