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Presentation Notes
The next section will review how to assess patients for treatment candidacy.
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O¢patreia Xpoviag Hrartitidag C
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Presentation Notes
Welcome to this program entitled “On the Front Lines: Battling Chronic Hepatitis C Today and in the Future.” 
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So let’s begin with the patterns of virologic response during therapy with peginterferon and ribavirin. On the Y axis in this graph are the log HCV RNA levels. On the X axis is time, and initially it’s prior to initiating therapy, and then therapy with peginterferon and ribavirin is initiated. So in the blue bar, we have the optimal response, and this is what we want to see in all patients, and it’s now apparent that when you add direct-acting antiviral agents, we see a much greater pattern here where patients undergo a rapid virologic response. That is, after the fourth week of introduction of the therapy you clear virus and you go on to an early virologic response by Week 12, end-of-treatment response, and sustained response. And with genotype 1 hepatitis C peginterferon and ribavirin, you have an opportunity for SVR of about 40%. There are also those that are later responders. You can see here those that fail to undergo a rapid virologic response but do clear virus by Week 12. And these individuals can go on to sustained response but, as you can see here in the yellow bar, the pattern of relapse may occur also, and relapsers in general clear virus a little bit later than those that go on to sustained response. Partial responders, that is, with partial peginterferon and ribavirin responsiveness are those who have greater than a 2-log reduction by Week 12 but fail to clear virus. And null responders, the most problematic individuals with hepatitis C in our practice, are those who have no response; that is, by Week 12 there’s no 2-log reduction, and this is shown here in the orange bar.
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2KOTTOC BepaTtreiag HCV Aoipwéng

[MpOAnwn emITTAOKWYV Kai Tou Bavarou atrd Tnv HCV Aoipwén
AvTaTTOKpIOon OoTn Bepartreia: (TTAPAPETPOI)
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loAoyikéG (un Trpoadiopi{opevo HCV RNA pe PCR,SVR
MAKPOXPOVIA IOAOYIKI AVTATIOKPION)

loTOAOYIKEG (> 2 onueia BEATIWONG TNG VEKPOPAEYUOVWDOUG
oTadloTroinoNG Kal un €mogivwan TnG ivwong )

Ghany MG, et al. Hepatology. 2009;49:1335-1374.
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ALT, alanine aminotransferase; HCV, hepatitis C virus; PCR, polymerase chain reaction.
 
The goal of therapy is to prevent the complications, morbidity, and deaths resulting from HCV infection. Currently, treatment responses are defined by short‑term surrogate parameters, as outlined in the guidelines, rather than the more distal clinical endpoints. These include biochemical endpoints (namely, normalization of serum alanine aminotransferase values) and, more important, virologic endpoints (sustained undetectable serum HCV RNA by sensitive assays) and histologic endpoints, defined in most registration trials as a 2‑point improvement of necroinflammatory score with no worsening of hepatic fibrosis score.
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INR, international normalized ratio.
 
What about the characteristics of people for whom therapy is widely accepted? As outlined in the guidelines, characteristics generally include being 18 years of age or older and detectable serum HCV RNA, a liver biopsy that shows chronic hepatitis with significant fibrosis (bridging fibrosis or higher), compensated liver disease, and acceptable hematological and biochemical indices. This means an adequate hemoglobin level; no evidence of hepatic synthesis function problems such as low albumin, high bilirubin, or low platelet count; and no markers of decompensation. In addition, patients must be willing to undergo therapy and adhere to the treatment requirements, which are extensive. Finally, there should be no contraindications to therapy.
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HCV, hepatitis C virus; IFN, interferon; pegIFN, peginterferon; RBV, ribavirin.
 
Patients for whom therapy can be individualized are also outlined in the guidelines. These include patients who have failed previous suboptimal treatment (nonresponders or relapsers) using either conventional interferon alfa with or without ribavirin or peginterferon alfa monotherapy. Current users of illicit drugs or alcohol who are willing to participate in substance-abuse support programs are considered on an individual basis. Individualized therapy is also indicated for patients who are younger than 18 years of age, have evidence of either mild or no liver fibrosis, have acute HCV infection, are coinfected with HIV, have chronic renal disease (requiring or not requiring dialysis), have decompensated cirrhosis, or have received a liver transplant and have recurrent virologic or histologic liver disease. In all of these cases, as set forth in the guidelines, therapy should be individualized in an appropriate clinical setting where resources are available to look after and treat patients properly to offer them the best chance of a favorable outcome.
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HCV, hepatitis C virus; pegIFN, peginterferon; RBV, ribavirin.
 
There are also very clear contraindications to HCV therapy:
Uncontrolled depressive illness, psychosis, or epilepsy
Untreated anemia with a hemoglobin < 12 g/dL
Renal, heart, or lung transplantation
Autoimmune hepatitis or other autoimmune conditions known to be exacerbated by peginterferon and ribavirin 
Untreated thyroid disease
Pregnancy or unwillingness to comply with adequate contraception
Any severe concurrent medical disease
Known hypersensitivity to drugs used to treat HCV
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SOC, standard of care; SVR, sustained virologic response.
 
With the current standard of care, only 40% to 50% of genotype 1–infected patients achieve a sustained virologic response (SVR), which leads to a steadily increasing pool of patients termed “nonresponders” who have limited retreatment options and low SVR rates to current standard-of-care treatment options. These patients will contribute to the increase in mortality and morbidity associated with chronic HCV infection as their disease remains uncontrolled, which will need to be considered in the future.
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HCC, hepatocellular carcinoma; HCV, hepatitis C virus, ♀, female; ♂, male.
 
Various studies have estimated increases of HCV‑associated complications in the future based on current standard-of-care response rates. One of the earliest studies, performed in the United States in the late 1990s, estimated that the number of patients with liver cirrhosis/hepatocellular carcinoma will rise substantially with associated increases in mortality. Similar findings from other groups in various other countries around the world have been reported. 
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HCV, hepatitis C virus; SOC, standard of care; VA, Veterans Administration. 
 
The recently published 2008 Milliman Report examined the future burden in the United States and estimated that during the next 20 years, there will be an increase from 30,000-40,000 to 120,000-130,000 cases of advanced liver disease related to HCV infection. Compared with current numbers, this represents an increase of at least 400%. The estimate for hepatocellular carcinoma did not find a significant increase, which is likely related to the high rates of associated mortality. In addition, the demand for liver transplantation is anticipated to increase during the next 20 years, and this will be accompanied by a major lag of appropriate donors in most countries.
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HCV, hepatitis C virus; USD, United States dollars; SOC, standard of care; VA, Veterans Administration.
 
In addition, the annual US medical costs—probably reflecting the situation in most countries—are expected to increase dramatically for patients with chronic HCV infection within the next 20 years. This slide shows how the burden will increase for various forms of insurance in the United States, again assuming no changes in the current standard of care.
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HCV Standard of Care 1piv Tov Maiog
2011
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OepaTTEUTIKOI AAYOpPIOOI YOVOTUTTOI 2/3:
PeglFN/RBV

AASLD 20091 yovértuTrol 2/3 PeglFN alfa-2a PeglFN alfa-2b

PeglFN doocoAoyia /efdopada 180 ug 1.5 pg/kg
RBV doooAoyia/ nuEpa 800 mg 800 mg

Aidpkela BepaTreiag 24 €Bdouadeg 24 €Bdouddeg

EASL 2011[2: yovétutrol 2/3 PeglFN alfa-2a PeglFN alfa-2b

PeglFN doooloyia /efdoudada 180 pg 1.5 pg/kg
RBV doooAoyia/ nuEpa 800 mg 800 mg

Aldpkela BepaTtreiac* 24 €300uAdEC 24 €douadeg

*12-16 wks can be considered in patients who achieve RVR.

1. Ghany MG, et al. Hepatology. 2009;49:1335-1374.
2. Craxi A, et al. J Hepatol. 2011;[Epub ahead of print].
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ivwon (METAVIR score F2) (B2)»

«A0BevEIC NE NTTIOTEPNG HOPPN VOOO N BepaTreia TTPETTEI VA ECATOMIKEUETAI
(C2)»

EASL Clinical Practice Guidelines: Management of hepatitis C virus infection. June 2011.
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EASL, European Association for the Study of the Liver; HCV, hepatitis C virus.
 
The 2011 guidelines from the European Association for the Study of the Liver recommend that HCV therapy be considered for all treatment-naive patients with compensated liver disease due to HCV with an evidence grade of A2. Treatment should be initiated promptly in patients with advanced fibrosis (METAVIR F3-F4) and strongly considered in patients with moderate fibrosis (METAVIR F2). In patients with less severe disease, the indication for treatment is based on individual factors.
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Beparreia)
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FDA, US Food and Drug Administration; HCV, hepatitis C virus; pegIFN, peginterferon; RBV, ribavirin.
 
Before 2011, peginterferon and ribavirin combination therapy was considered the standard of care for all patients infected with major HCV genotypes. In patients with genotypes 1 and 4 HCV, 48 weeks of treatment was recommended with peginterferon and weight-based ribavirin dosing. For patients with genotypes 2 and 3 HCV, 24 weeks of therapy with peginterferon and a ribavirin dose of 800 mg/day were recommended. 
 
Following recent approval by the US Food and Drug Administration, patients infected with genotype 1 HCV now have new options in the protease inhibitors telaprevir and boceprevir. Each of these new agents is used in combination with peginterferon and ribavirin. At the present time, there are no new treatment options for any other HCV genotypes. 
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HCV, hepatitis C virus.
 
To fully prepare patients for the challenges of HCV therapy, it is important to review and discuss the following topics:
Need for effective contraception
Prognosis based on fibrosis stage 
Treatment options, including combination therapy with peginterferon and ribavirin or the new triple therapy
Predictors of response to therapy, including baseline factors, and an assessment of the likelihood that they will respond to treatment; on-treatment factors, such as HCV RNA level at Weeks 4 and 12 of therapy, are also useful in predicting likelihood of sustained virologic response (SVR) to therapy
Adverse event management, including the potential that additional drugs may be needed to treat anemia
Job-related issues 
The importance of adherence to medication and the need for frequent visits for clinical and laboratory monitoring
 
It is also critical to educate patients about the avoidance of alcohol and other potential hepatotoxins, including drugs such as marijuana. Providers should encourage the patient’s active participation in treatment decisions and stress that they ask questions about anything that is unclear.
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HCV, hepatitis C virus; pegIFN, peginterferon; RBV, ribavirin; SVR, sustained virologic response.
 
The case patient presented with a low HCV RNA level, and this slide depicts data showing the impact of baseline HCV RNA level on SVR to peginterferon/ribavirin therapy. In patients with genotype 1 HCV infection, baseline HCV RNA has a considerable impact on SVR rates, with 47% of patients with high baseline HCV RNA achieving SVR vs 65% of patients with low baseline HCV RNA levels. However, baseline HCV RNA level has little, if any, role in patients infected with genotypes 2 and 3 HCV: SVR rates are 84% among patients with high baseline HCV RNA levels vs 85% among those with low baseline levels. 
 
For more information, go online to: http://clinicaloptions.com/Hepatitis/Journal%20Options/Articles/Hadziyannis-AIM-2004-03/Capsule.aspx 
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BOC, boceprevir; PR, peginterferon and ribavirin; RGT, response-guided therapy; SVR, sustained virologic response.
 
In a subanalysis of data from the SPRINT-2 trial, patients without advanced fibrosis who received 48-week, fixed-duration boceprevir-based therapy (the recommended regimen for patients with cirrhosis) achieved a 67% SVR rate as compared with a 52% rate among patients with advanced fibrosis receiving the same treatment. The SVR rate was 38% in patients receiving peginterferon/ribavirin alone, regardless of fibrosis stage. 
 
For more information, go online to: http://clinicaloptions.com/Hepatitis/Conference%20Coverage/Berlin%202011/Tracks/From%20Podium%20to%20Practice/Capsules/7.aspx 
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PR, peginterferon and ribavirin; RGT, response-guided therapy; SVR, sustained virologic response; T, telaprevir.
 
In a similar analysis of the ADVANCE telaprevir trial, patients in the 12-week telaprevir-based arm with no, minimal, or portal fibrosis achieved a 78% SVR rate as compared with a 62% SVR rate among patients in the same treatment arm but who had bridging fibrosis or cirrhosis. However, in this study the SVR rate among patients treated with peginterferon/ribavirin alone also differed according to fibrosis level: the SVR rate was 47% with no, minimal, or portal fibrosis vs 33% with bridging fibrosis or cirrhosis. 
 
The results from both of these analyses indicate that the addition of boceprevir or telaprevir is also beneficial in patients with advanced fibrosis.
 
For more information, go online to: http://clinicaloptions.com/Hepatitis/Conference%20Coverage/AASLD%202010/Tracks/HCV%20Treatment/Capsules/211.aspx 
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BOC, boceprevir; pegIFN, peginterferon; PR, peginterferon and ribavirin; RBV, ribavirin; RGT, response-guided therapy; SVR, sustained virologic response.
 
The addition of boceprevir or telaprevir to peginterferon/ribavirin also was demonstrated to be beneficial in patients with advanced liver disease who failed previous peginterferon/ribavirin therapy. 
 
This slide shows data from the RESPOND-2 trial investigating boceprevir-based therapy in patients with previous relapse or partial response to peginterferon/ribavirin. This study did not include null responders to previous peginterferon/ribavirin. Among patients who received 48-week, fixed-duration boceprevir-based therapy (the recommended regimen for patients with cirrhosis), the SVR rate was 68%, irrespective of fibrosis stage. By contrast, patients treated with peginterferon/ribavirin alone experienced SVR rates of 23% in the absence of advanced fibrosis and 13% with advanced fibrosis.
 
For more information, go online to: http://clinicaloptions.com/Hepatitis/Conference%20Coverage/Berlin%202011/Tracks/From%20Podium%20to%20Practice/Capsules/7.aspx
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mpwTtolepatrevopevouc HCV GT 1 aoBeveig

= Randomized, placebo-controlled trial

Wk 8 Wk 12 Wk 24 Wk 48 Wk 72
Vo \ \ \

eRVR': PR* Follow-up —
No eRVR: PR* Follow-up ——
Treatment-naive

. . i * -
gfr?é';gt: XV:Elhcv—> TVR + PR* eRVR'™: PR Follow-up —
=2 No eRVR: PR* Follow-up —

(N = 1088)
AN

Follow-up ——

*TVR 750 mg g8h; peglFN alfa-2a 180 pg/wk; weight-based RBV 1000-1200 mg/day.
TeRVR = undetectable HCV RNA at Wks 4 and 12.

Jacobson IM, et al. N Engl J Med. 2011;364:2405-2416.



=
®daon Il ADVANCE: Telaprevir + PeglFN/RBV

mTpwTtolepatreuopevoug HCV GT 1 aocBeveig

= Randomized, placebo-controlled trial

Wk 8 Wk 12 Wk 24 WK 4
¥ } \

eRVRT: PR*

No eRVR: PR*
Treatment-naive

patients with eRVR': PR*
TVR + PR*
genotype 1 HCV— (n = 363) e
No eRVR: PR

(N = 1088)
AN

*TVR 750 mg g8h; peglFN alfa-2a 180 pg/wk; weight-based RBV 1000-1200 mg/day.
TeRVR = undetectable HCV RNA at Wks 4 and 12.

Jacobson IM, et al. N Engl J Med. 2011;364:2405-2416.
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Presentation Notes
Sustained virologic response rates are shown here. For patients with a rapid virologic response who received 8 weeks of telaprevir with peginterferon and ribavirin, the sustained response rate was 83%. For those patients with a rapid virologic response who received 12 weeks of telaprevir with peginterferon and ribavirin, the sustained response rate was 89%. This clearly demonstrates that 1 month longer duration of telaprevir, 12 weeks vs 8 weeks, pushes sustained virologic response slightly higher, and this led to the FDA approval of telaprevir, peginterferon, and ribavirin for 12 weeks plus an additional 12 weeks of peginterferon and ribavirin. However, if the patient is developing significant side effects from telaprevir, as we’ll discuss later, you do not lose very much with truncating therapy: 83% sustained response rate with just 8 weeks. Keep this in mind as we discuss side-effect management later in this program. For patients who did not achieve an extended rapid response and then received a total of 48 weeks of treatment, sustained virologic response rates in either arm were in the 50% to 54% range, still much better than with peginterferon, ribavirin in the control arm.


®aon lll SPRINT-2: Boceprevir + PeglFN/RBV
mpwTtoBepatreudpevol HCV GT 1 aoBeveig

Randomized, placebo-controlled trial

Wk 4 Wk 28 Wk 48 Wk 72

v N \ \

@
BOC + PR* & Follow-up ——

Treatment-naive (n = 316 nonblack, >

: ) 52 black) o PR* Follow-up —
patients with &

genotype 1

HCV
o BOC + PR* i
T = (n = 311 nonblack, 55 black) Follow-up —
(2 cohorts:
N = 938
nonblack and
159 black) \

PR* Follow-up —
(n = 311 nonblack, 52 black)

*BOC 800 mg g8h; peglFN alfa-2b 1.5 pg/kg/wk; weight-based RBV 600-1400 mg/day.
TUndetectable HCV RNA at Wk 4 of BOC treatment (ie, at Wk 8) and at all subsequent assays.

Poordad F, et al. N Eng J Med. 2011;364:1195-1206.



Phase Ill SPRINT-2: Boceprevir +
PeglFN/RBV in GT 1 Tx-Naive Patients

= Randomized, placebo-controlled trial

WK 4 Wk 28 Wk
e
BOC + PR* & Follow-up
Treatment-naive (n = 316 nonblack, &
: - / 52 black) o PR*
patients with S
genotype 1
HCV
g (N =311 BOC + PR*
(2 cohorts: (n = 311 nonblack, 55 black)
N =938
nonblack and
159 black) \ PR*

(n = 311 nonblack, 52 black)

*BOC 800 mg g8h; peglFN alfa-2b 1.5 pg/kg/wk; weight-based RBV 600-1400 mg/day.
TUndetectable HCV RNA at Wk 4 of BOC treatment (ie, at Wk 8) and at all subsequent assays.

Poordad F, et al. N Eng J Med. 2011;364:1195-1206.
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Presentation Notes
This shows the sustained virologic response rates. For patients who achieved a rapid virologic response and were HCV RNA undetectable 4 weeks after the addition of boceprevir and received the shorter duration of therapy, the sustained virologic response rate was 96%. Those patients who did not achieve rapid virologic response and were not HCV RNA undetectable 4 weeks after the addition of boceprevir had a lower SVR rate, 36%. So, overall the response-guided therapy arm achieved a sustained virologic response rate of 67%. This compares to 68% when treating all patients for 44 weeks with boceprevir and peginterferon and ribavirin, so the response-guided therapy paradigm gives us an identical sustained response rate as continuous therapy for 48 weeks. Both of these approaches were significantly better than peginterferon/ribavirin control.



NMpooBdnkn TVR R BOC oT10 dI1TTAd oXAua
PeglFN/RBV kai SVR oto yovotutro 1 (Mdiog 2011)

= HCV NS3/4A protease inhibitors BOC and TVR approved by FDA, May 20112

— Indicated in combination with peglFN/RBV for treatment of genotype 1 HCV-infected patients
who are previously untreated or who have failed previous therapy

M PeglFN + RBV
. M BOC/TVR + peqglFN + RBV
80 63.75 peg

40-59

SVR (%)

MpwToBepatreuduevol YTTOTPOTTIAJOVTEG MepIikwg
Treatment Naivel34] Relapsersls6l QVTOTTOKPIVOHEVO
Partial Respondersl>8l

Mn avtatrokpiBévTeg Null
Responders[‘ﬂ]

1. Boceprevir [package insert]. May 2011.

2. Telaprevir [package insert]. May 2011.

3. Poordad F, et al. N Engl J Med. 2011;364:1195-1206.
4. Jacobson IM, et al. N Engl J Med. 2011;364:2405-2416.
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Presentation Notes
The addition of telaprevir (shown here as TVR) or boceprevir (which is BOC) to peginterferon and ribavirin improves sustained response in genotype 1 patients. Now, both of these new compounds which were approved in May are NS34A protease inhibitors, and they are approved when combined with peginterferon and ribavirin for the treatment of genotype 1–infected individuals. These are those individuals who were previously untreated as well as those who have failed therapy. 
 
This slide just summarizes the phase III trials, showing that in boceprevir- or telaprevir-treated individuals, sustained response rates in genotype 1–naive patients improved from a peg/ribavirin control of 38% to 44% and increased up to 63% to 75%. Substantial improvements were also seen in relapsers, and these individuals are already peg/ribavirin responsive with SVR rates going from 24% to 29%, and when you add boceprevir and telaprevir it goes from up to 69% to over 80%. Partial responders also derive substantial benefit. When we treated with peg/ribavirin, as you can see here in blue, 7% to 15% sustained response; when you add boceprevir or telaprevir to peginterferon and ribavirin, what you see here are improvement in SVR rates from 40% to 59%. You still see an improvement with null responders, but as you can see here, this is the group which is going to be most problematic. 



Kavoveg O10KOTTAC BepaTreiag

Telaprevir

Kpithpia

Kavoéveg S1aKOTTAG BepaTreiag

4712 Bdopada

HCV RNA > 1000 IU/mL

AlakoTrr aywyng

24 gdoudda

Avixveuoipo HCV RNA

AiakoTrr) peglFN/RBV

OTtroladnTToTE
oTIYMA

2€ KABe TTEPITITWON dIaKOTNG peglFN/RBV

Alakortm) kai TnG TVR

Boceprevir

12 eBdouada

HCV RNA = 100 IU/mL

AlakoTrr) aywyng

24 ¢Bdopada

Avixveuoiuyo HCV RNA

AIaKOTT) aywynig

OtroladrjTToTe
OTIYHN

2.€ KAOe trepiTTTwon dlakoT G peglFN/RBV

AiakoTrr kal Tng BOC
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Presentation Notes
The next slide illustrates the stopping rules. Stopping rules are very, very important when treating patients with protease inhibitors because if we don’t adhere to stopping rules and the patient remains virus positive, they have a high likelihood of developing resistance.
 
For telaprevir we measure HCV RNA at Week 4 and 12, and the patient must be HCV RNA under 1000 units in order to continue therapy. Therefore, any patient that has an HCV RNA level of greater than 1000 international units at Week 4 or 12 is not responding to the protease inhibitor, is at high risk of developing resistance and treatment needs to be stopped. 
 
Patients must be HCV RNA undetectable at Week 24 and if they are, we continue with therapy. However, if the patient is not HCV RNA undetectable at Week 24, we should discontinue treatment with peginterferon and ribavirin. 
 
Remember: Any time we have to discontinue peginterferon and ribavirin within the first 12 weeks that telaprevir is utilized, we must also discontinue telaprevir.
 
For boceprevir, we measure HCV RNA at Week 12 and HCV RNA must be under 100 international units. If HCV RNA is over 100 international units at Week 12, we should discontinue all therapy; the patient is not responding and is at high risk of developing resistance.
 
For patients who have HCV RNA under 100 international units at W eek 12, we continue treatment, we remeasure at Week 24, and HCV RNA should be undetectable. If it is not, we should discontinue treatment as the likelihood of sustained virologic response is extremely low, virtually zero.
 
Again during the course of treatment, if at any time we must discontinue peginterferon and ribavirin during the time that boceprevir is being utilized, we must also discontinue boceprevir because neither boceprevir nor telaprevir can be utilized without peginterferon and ribavirin. 



O
KAIVIKEG TTAOPEVEPYEIEG TNG BEPATTEIOG

PeglFN/RBV

‘OAol o1 aocBeveic 6a TTaOpoOUCIACOUV TOUAGXIOTOV Mia
TTEPICOOTEPEG TTOPEVEPYEIEG KATA TV SidpKela TG aywyng [

H onuavTikéTepn aitia peiwong i 81ako1rAg TG Bepatreiag!
2uxvornTta 10-14% autia S10KOTTAG TNG AYWYNG O€ MEAETEG
Kataypagng 24!

Kupi10TepEG TTAPEVEPYEIES

> 50% IMpImrmrwdng ocuvdopoun (KatafoAn, KEQAaAaAyia, TTUPETOG
piyog)

22-31% PuxIaTPIKES KATAOTACEIS OTTWGS KATAOAIWYN, euepeBioTOTNTA,
dlatapaxEg UTTVouU

Ghany MG, et al. Hepatology. 2009;49:1335-1374
Manns MP, et al. Lancet. 2001;358:958-965.

Fried MW, et al. N Engl J Med. 2002;347:975-982.
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Presentation Notes
AE, adverse event; pegIFN, peginterferon; RBV, ribavirin
 
Clinical adverse events associated with interferon alfa and ribavirin are common, and most people experience at least 1 adverse event during therapy. Adverse events, which accounted for 10% to 14% of discontinuations in large-registration clinical trials, are a major reason why many patients either stop therapy or do not want to be treated in the first place. 
 
Most clinical adverse events are related to the flulike symptoms associated with interferon, which occur in > 50% of treated patients, and interferon-related psychiatric symptoms. An estimated one fifth to one third of patients or more will experience some degree of depression, irritability, and insomnia.



O
EpyaoTnpIaKES OIATAPAXEG -TTAPEVEPYEIEC TNG
Bepatreiag PeglFN/RBV

OudetepoTrevia < 1500/mm3 atréd 18 £éwg 20%!1-2]
ZoBapng popeng < 500/mms3 4%

MoAU oTrdvieg ocoBapng popPrg AoIpwEelg 1 avaykn XpAong
mTapdyovra G-CSFIE]

Avaipia (Hb <12 g/dL): ~ 30%!1-2]
2UVROwg KaTta Tnv 6 £éwg Tnv 8 ¢Bdouada
2ofBapnig pop@ng avaipia (Hb <10 g/dL): 9-15%

O1 epyaoTnpIaKEG SIATAPAXES ATTOTEAOUV THV CUXVOTEPN
AITia MEIWONG TS N Kal OIOKOTTAG AUTAG

Manns MP, et al. Lancet. 2001;358:958-965.
Fried MW, et al. N Engl J Med. 2002;347:975-982.
3.Soza A, et al. Hepatology. 2002;36:1273-1279.
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Presentation Notes
ANC, absolute neutrophil count; G-CSF ; granulocyte colony stimulating factor ; Hb, hemoglobin; HCV, hepatitis C virus; pegIFN, peginterferon; RBV, ribavirin.
 
Laboratory abnormalities are the most common reason for HCV therapy dose reductions. Neutropenia occurs to some degree in approximately 1 in 5 patients treated for HCV. Fortunately, however, fewer than 4% develop severe neutropenia. In most studies, a neutrophil count that drops below 500/mm3 and serious infections have been shown to be uncommon, and granulocyte colony-stimulating factor is seldom necessary. Approximately one third of patients treated for HCV develop hemoglobin reductions due to ribavirin and interferon. These usually occur within the first 6-8 weeks after starting therapy and then stabilize throughout the remainder of therapy. Severe anemia—defined as a hemoglobin level of less than 10 g/dL—occurs in 9% to 15% of treated patients. 


KuploTEPEG TTAPEVEPYEIEGC Boceprevir

Mapevepyeleg (% ) MpwtoBepaTtreudpevol NMponyoupuevn BepaTtreia
Boceprevir Ouada Boceprevir Oupdada
eAéyxou eAéyxou

Avaiuia
= Hb < 10 g/dL 49 29 49 25
= Hb < 8.5 g/dL 6 3 10 1




Kupi1oTtepeg TTapevEpyeleg Telaprevir

Mapevépyeieg (% )
Avaiyia

= Hb <10 g/dL

= Hb < 8.5 g/dL

Telaprevir Ouada eAéyxou

E¢avonua
= 2 03apng HopPng

OpPBOTTPWKTIKEC
OIATPAXEC

Aidppola

Kvnouog

NauTia

‘EpueTol

Auoyeuaoia




AVTIJETWTTION TTAPEVEPYEIWV: Avalpia

ApXIKA aVTIHETWTTIETAI JE TNV MEiWON TNG d6ong TnG pirapipivngt!
H pegiwon 1ng 06ong Tng RBV emiTpéTreTal
Aev eTITPETTETAI N PEiwWoN TG 000NG Twv DAA

Agev dlakOTITETAI 0 OUVOUAOHOG peglFN/RBYV kal xopnyeital povoBepartreia pe
BYAVAN

DAA dgv JIOKOTITOVTAI KAl ETTAVEICAYOVTAI OTN QYWY
2.UxVvn TTapakoAouBnon tng Trrwong ™S Hb (< 10 g/dL)
H epuBpoTtrointivn dev £xel eykpiBei yia Tnv Bepartreia Tng HCV avaiyiag



E¢avOnua atrd Telaprevir

2oBapo
(> 50% BSA)

FDA Antiviral Drug Advisory Committee.



E¢avOnua atrd Telaprevir: TrpaKTIKEG 0ONYiEG

2.uvnNOnGg epgavion cofaprg HopPrng 0EPUATIKOU
ecavonuarog: 1-4 ¢fdouada Beparreiag

[EVIKEC TTPOPUAACEIC:
EvudaTIKEC KPEUEC
ATTOQUYN £NPOTNTAC OEPUATOC
KaTtavaAwaon peyaAng TToootTnNTag Uypwy
[leplopiopévn €kBeon oTo AAIO
AVTIIOTAUIVIKO QAPUAKO

TOTTIKEC KPEPEC KOPTIKOOTEPOEIDWV
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Presentation Notes
Rash is common in patients treated with telaprevir. As you remember from the adverse event table, approximately 50% of patients treated with telaprevir develop a rash. Fortunately, this rash is only mild or moderate in the vast majority of patients, and severe rash is uncommon. Rash emerges most commonly within the first 4 weeks of treatment, and it’s important to educate patients about the rash and how to manage it. It’s best to use moisturizing lotions, avoid agents that can dry the skin, drink plenty of fluids, limit sun exposure, use antihistamines particularly at bed time to eliminate scratching, and use  topical steroid ointments. 
 



E¢avOnua atrd Telaprevir: TTPOKTIKES
odnyieg

ExORAAwon AvTINETWTTION

20BapnG HopPn = AIaKOTTI) OAWV TWV QAPUAKWY
OepuaTIKn avTidpaon | = ETreiyouca avTigETWITION

‘H1mo mpog pétpio » [lapakoAouBnon Toavr¢ ETTEKTAONG
OEPMATIKO €€AvONUa | = AVTIOTAMIVIKG per 0S/ TOTTIKA OTEPOEION
= ATTOQUYN XPNONG IV OTEPOEIdWV

METpIo TTPOG = Méviun diakoTr (6x1 pueiwon doong) telaprevir
eCENIOOONEVO » AuvartotnTa xpnong peginterferon/ribavirin, d1AKOTTN
ecavonua META 7 NUEPEC O€ TTEPITITWAN KN BEATIWONG
" 2 UVEXNG TTapakoAouBnon £wg Tnv AUon Tou
ecavlniuarTog

Telaprevir package insert. May 2011.
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Presentation Notes
This slide summarizes the rash management strategy for patients receiving telaprevir. For serious skin reactions, all components of treatment should be discontinued. For mild to moderate rash, they can be followed for progression utilizing oral antihistamines or topical steroids. It’s recommended not to use systemic steroids as this could blunt the interferon effect and affect sustained virologic response. For mild to moderate rash that progresses, we should discontinue telaprevir, and do not restart. However, as we mentioned in our previous case, we can continue peginterferon and ribavirin, especially if the patient has already achieved a virologic response. Finally, if the patient develops a rash, you want to continue to see them frequently and make sure it resolves after the discontinuation of telaprevir.



OpPOOTTPWKTIKES DIATAPAXES

TOTTIKA OTEPOEIDN
Totmka avaioonTika

AVTHOTOMIVIKA TTPO Bpadivou UTTVOU TTPOG OTTOPUYI) TOU
TTEPITTPWKTIKOU KvNOMOU

AvTIuETWTTION dlappolag ue loperamide



AAANAETTIOPACEIC PAPHAKWYV KO
AVOOTOAEIC TWV TTPWTEACWYV

Boceprevir kai telaprevir yetapoAiovral oto AtTap amd 1o CYP3A4

Pdpuaka Ta otToia eTTdyouv CYP3A4 PEILOVOUV ONUAVTIKA TA ETTITTEDQ TWV
OUO PAPUAKWY OTO OPO HE CUVETTEIQ TNV MEIWPEVN ATTOTEAECUATIKOTNTA TNG
HCV Bepartreiag

Ta emitreda KABe @appakou 1Tou peTapoAiovral atmé To CYP3A4,
eTTNPEAloVTAl ATTO TOUG AVAOTOAEIC TWV TTPWTEACWY, TTOU PTTOPEI Va
odnyrnoouv g€ TogIKOTNTA

[lepiTToU TO NUICU TWV QAPUAKWY PETABoAICovTal atrd To CYP3A4

@a TTPETTEI VA OIQKOTITETAI N XPNON QUTWY TWV QAPUAKWY TTPO TNG £vapén TNG
Bepartreiac pe telaprevir i boceprevir



Avtevoeiceic xpnong BOC kail TVR
(KAOTAAOYOG UTTO KATOOKEUN)

Karnyopia @apudkou

Alpha 1-adrenoreceptor
antagonist

AvTévdeign pe BOCH
Alfuzosin

Avtévdeign pe TVRIZ
Alfuzosin

Anticonvulsants

Carbamazepine, phenobarbital,
phenytoin

N/A

Antimycobacterials

Rifampin

Rifampin

Ergot derivatives

Dihydroergotamine, ergonovine,
ergotamine, methylergonovine

Dihydroergotamine, ergonovine,
ergotamine, methylergonovine

Gl motility agents

Cisapride

Cisapride

Herbal products

Hypericum perforatum (St John’s wort)

Hypericum perforatum

HMG CoA reductase
inhibitors

Lovastatin, simvastatin

Atorvastatin, lovastatin, simvastatin

Oral contraceptives

Drospirenone

N/A

Neuroleptic

Pimozide

Pimozide

PDES inhibitor

Sildenafil or tadalafil when used for tx
of pulmonary arterial HTN

Sildenafil or tadalafil when used for tx
of pulmonary arterial HTN

Sedatives/hypnotics

Triazolam; orally administered
midazolam

Orally administered midazolam,
triazolam

1. Boceprevir [package insert]. May 2011.
2. Telaprevir [package insert]. May 2011.




AAANAETTIOPACEIC PAPHUAKWYV
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2TPATNYIKEG HEIWONG TNG OEPATTEUTIKNG
ATTOTUXIOG KOl ENPAVIONG IIKNG AVTOXNG

O1 kavoveg BIOKOTIAC TNG BepaTTeiag TTPETTEI va THEOUVTAI AuoTnPA
Boceprevir kai telaprevir dev xopnyouvTal w¢ Jovobepartreia
Edav diakoTtrei 0 ouvduaopog peglFN/RBYV Trpétrel va diakoTrouv kai Pl

Boceprevir — telaprevir dev peiwveral N doooAoyia Toug OuTe OTav dIAKOTTOUV
duvavTal va erravaxopnynoéouv

2UUMOpPPWOonN

Agv UTTAPXOUV OTOIXEIQ TTOU VA ETTITPETTOUV TNV AAAAYN TOU €VOG QAPUOKOU UE
TO GANO



Ei10IKEC KaTnyopieg acBevwy Kal
OVOOTOAEIC TTPWTEAC WV

H aoc@dAcia Kal N atToTEAECPATIKOTNTA OEV £XOUV DIEUKPIVIOOEI:
MeTapooxeuBévTtec aobeveic
AoBeveic pe TEANIKOU oTadiou NTTATIKA VOOO
AoBeveic ue auvAoipweelg HIV kai/qn HBV
[Maidia

Ol avaoTOAEIC TTPWTEACWY OEV CUCTHVOVTAI O€ ACBOEVEIC UE PN AVTIPPOTTOUMEVN
Kippwaon 1 onuavTikou BaBuou nrraTikr BAGRN

Boceprevir [package insert]. May 2011.
Telaprevir [package insert]. 2011.



ATTA} doocoAoyia
Bpaxeiag didpkelag
ATTAOI KaVOVEC DIOKOTIAG
Bepartreiag

OAa atré Tou oTOPATOg

EUkoAn doocoAoyia, Mia
@opa/H, EAaxioTog
apIOUOC dIoKiWVY

|dia Bepartreia yia 6Aoug
TOUG YOVOTUTTOUG

MeyaAn atroTEAEOUATIKOTNTA
AuZnuEvVN ATTOTEAEOUATIKOTNTA
o€ €10IKEC TTANOUOMIOKEC OMADES
(Kippwan, PN avrTaTToKPIOEVTEQ)

AOC@AANG KAl AVEKTN- ME
NTTIOTEPEC TTAPEVEPYEIES
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[oTe TrpETTEl VO apXioel n OgpaTtreia TnNG

Xpoviag HmrariTidag B ?

I'I|2(lxj\(/j<:£ry;10g I HAIKia a0BEvoUC dapp. I'Iapav’épyalag
, , MPOTINACEIC ®apy. Avioxn
XWPIG aywyn KooToC
Makpoxpovia

QAVTATTIOKPION

EKTipnon:

MoéavoTnTa duopevoUg EKBaong Xwpig aywyn

ApaoTnpioTNTA VOOOU Kal OTASIO NTTATIKAS VOOOU KATA ThV apXIKA d1dyvwon

Kivduvog eJpaviong Kippwong Kol NTTOTOKUTTAPIKOU KapKivou Ta eTTopeva 10-20 xpovia

MOeavoTnTa eueEVOUG HOKPOXPOVIaGS EKBaong HE aywyn
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Presentation Notes
HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
 
The determination of whether to initiate HBV therapy requires weighing the benefits against the risks. The key risks include the potential for adverse effects of the drug and development of drug resistance. By contrast, immediate benefits of the antiviral treatment would be suppression of HBV DNA and, hopefully, normalization of ALT and liver function. Long-term benefits could include prevention of liver cirrhosis from this chronic infection and possibly the prevention of hepatoma. So, we have to really consider the likelihood of adverse outcome without treatments and the potential for treatment to prevent them. Individually, we must consider the risk of cirrhosis and HCC in the patient in the next 10-20 years. 
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CHB, chronic hepatitis B; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma.
 
This slide provides a summary of the natural history of HBV infection, which must be considered when discussing the potential for treatment. If an individual is infected as a child, for example, by vertical transmission, most patients will become chronic carriers. By contrast, if infected as an adult, only a very small percentage will become chronic carriers.
 
Individuals who become chronic carriers will go through the immune-tolerance phase where they are HBsAg positive. Over time, some patients will move to the inactive carrier state. These individuals can develop HBeAg‑negative chronic hepatitis B, meaning that they will lose HBeAg, and develop HBe antibody; this state is still a chronic active hepatitis. From here, individuals can over time develop liver cirrhosis. Note the dynamic interplay among HBeAg-positive chronic hepatitis B, HBeAg-negative chronic hepatitis B, and the inactive carrier state.
 
In the bottom-left corner of the slide, you see the 5-year incidence rates of cirrhosis and HCC. Among chronically infected individuals, the 5-year incidence rate of cirrhosis ranges from 8% to 38%. Among individuals with cirrhosis, the 5-year incidence rate of HCC ranges from 10% to 17%. This is a very serious disease indeed.
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ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus.
 
This slide reviews the different phases of HBV infection. Of course, not all HBV carriers will move through these 4 phases uniformly. The first phase of infection is the immune-tolerance phase where the level of HBV DNA is very high because it is the phase when the virus replicates very rapidly and significantly, although the alanine aminotransferase (ALT) is quite normal. Typically, these patients will not complain of any symptoms and will have normal liver function tests.
 
This can be followed by an immune-clearance phase. In this phase of the infection, the virus and the host immune system are at odds, resulting in the ALT fluctuating up and down or remaining high, and the HBV DNA can also fluctuate, but at a fairly high level. 
 
This can be followed by an inactive carrier state in which both HBV DNA levels and ALT levels come down to near-normal levels. If a liver biopsy were performed, in this phase, the liver could either be normal or there may be minimal inflammation and fibrosis. These individuals can then experience HBV reactivation, when the HBV DNA and ALT levels again rise, and the patient can be quite symptomatic. 
 
The ideal times for treatment or intervention with antiviral drugs are during the phases of high HBV DNA and ALT levels when active inflammation is occurring. 
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ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma.
 
The goal of hepatitis B treatment is to suppress HBV DNA and thereby prevent long-term negative clinical outcomes such as cirrhosis, HCC, and death. Thus, the primary clinical endpoint is a sustained reduction in serum HBV DNA to undetectable levels. In turn, this can lead to decreased or normalized ALT and improved liver histology. Among HBeAg-positive patients, an additional goal is HBeAg loss or seroconversion. The ideal outcome would be conversion of HBsAg to anti-HBs; however, this is a very rare event. 
 
Thus, HBV treatment is often long-term and is lifelong for many individuals, particularly for HBeAg-negative individuals. This is because HBeAg-negative individuals have no endpoint toward which they are driving with therapy, except continuous or long-term durable suppression of HBV DNA level, which cannot be sustained long-term without ongoing treatment. It is important to be straightforward with patients so they understand this element of HBV treatment.
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ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma.
 
The goal of hepatitis B treatment is to suppress HBV DNA and thereby prevent long-term negative clinical outcomes such as cirrhosis, HCC, and death. Thus, the primary clinical endpoint is a sustained reduction in serum HBV DNA to undetectable levels. In turn, this can lead to decreased or normalized ALT and improved liver histology. Among HBeAg-positive patients, an additional goal is HBeAg loss or seroconversion. The ideal outcome would be conversion of HBsAg to anti-HBs; however, this is a very rare event. 
 
Thus, HBV treatment is often long-term and is lifelong for many individuals, particularly for HBeAg-negative individuals. This is because HBeAg-negative individuals have no endpoint toward which they are driving with therapy, except continuous or long-term durable suppression of HBV DNA level, which cannot be sustained long-term without ongoing treatment. It is important to be straightforward with patients so they understand this element of HBV treatment.
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In summary, tests for determining treatment candidacy for hepatitis B—most importantly, DNA and ALT. That’s your 2-step evaluation process. However, there are a number of other important tests and parameters when you’re thinking of a composite assessment of your patient, including looking for coinfection, alcohol, metabolic syndrome, alpha-fetoprotein, core, precore, family history, and liver biopsy. I much more am interested in moving to this composite analysis looking across at least 6 or 7 different parameters before deciding whether to treat or placing a patient into long-term observation.
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ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBV hepatitis B virus.
 
What are the key pieces of information needed to determine HBV treatment candidacy? These include HBeAg status, ALT level, HBV DNA level, and liver histology. Family history is not easily quantifiable but is also of interest. Collectively, these are the factors that we have to learn about in detail before we counsel the patient on their need for treatment. We can review each of these individually.
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HBeAg, hepatitis B e antigen; HBV, hepatitis B virus.
 
Hepatitis B e antigen–positive hepatitis is also known as wild-type hepatitis B. In these individuals, antibody to HBeAg is negative. These individuals are characterized by very high HBV DNA levels, typically far greater than 20,000 IU/mL. 
 
By contrast, HBeAg‑negative disease (often described as the “precore mutant”) is characterized by presence of HBe antibody and a relatively lower level of HBV DNA.
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AASLD, American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; ULN, upper limit of normal.
 
What is an elevated ALT level? The 2 commercially available laboratories have varying ranges of ALT that they consider to be normal, with an upper limit of 40 IU/mL in women and 55-60 IU/mL in men. However, more recent data have shown us that these levels are actually quite high. Instead, the upper limit of normal for men should be considered to be 30 IU/mL and 19-20 IU/mL for women. 
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ALT, alanine aminotransferase.
 
Liver biopsy is considered the gold standard for evaluating histology; it can establish disease baseline before initiation of therapy and is more sensitive and specific than ALT at accomplishing this. Biopsy results can also be used to help exclude other causes of liver disease. Biopsy may be considered in patients who meet the criteria for chronic hepatitis. However, it has limitations, including the invasive nature, the potential for sampling errors, and some intraobserver variability.
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The REVEAL study highlights the correlation between HBV DNA levels and the hazard ratio or risk of cirrhosis. 
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The REVEAL study in this slide correlates HBV DNA levels and risk of HCC, again looking at a multivariate adjusted hazard ratio. 
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More data from the REVEAL study: risk of HCC and cirrhosis according to baseline HBV DNA. We’re talking about cirrhosis and cancer as a percent per year risk.
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HBV, hepatitis B virus.
 
HBV DNA indicates chronic hepatitis when the individual is still HBV DNA positive 6 months after diagnosis of acute infection and can help to differentiate the various phases of HBV infection. 
 
HBV DNA is the key tool for monitoring response to therapy. An increase in HBV DNA during treatment to which a patient is adherent indicates emergence of resistant variants. 
 
The standard measure of HBV DNA is international units per mL (IU/mL), but copies per mL is often cited, and an approximate conversion factor of 1 IU/mL to 5 copies/mL can be used.
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AASLD; American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; APASL, Asian Pacific Association for the Study of the Liver; EASL, European Association for the Study of the Liver; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; NIH, National Institutes of Health; ULN, upper limit of normal.
 
We will now discuss how to use these tools to determine treatment candidacy. Several guidelines are available to help guide this decision. The American Association for the Study of Liver Diseases (AASLD) guidelines are used commonly in the United States, but many clinicians also look to the European Association for the Study of the Liver guidelines, the Asian Pacific Association for the Study of the Liver guidelines, or the statement from the National Institutes of Health. Each guideline uses similar principles to determine candidacy, with some slight differences, as shown in this table.
 
For simplicity, we will focus on the AASLD guidelines. This table is split into HBeAg-positive and HBeAg-negative disease. Among HBeAg-positive individuals, the key cutoffs for determining treatment candidacy are an HBV DNA level of 20,000 IU/mL and an ALT of more than 2 times the upper limit of normal or moderate to severe inflammation or significant fibrosis by biopsy. 
 
Among HBeAg-negative individuals, the factors for determining treatment candidacy are essentially the same when the AASLD guidelines are used. 
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AASLD; American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; q, every; ULN, upper limit of normal.
 
This slide breaks down further the management strategy for patients with HBeAg-positive disease. Individuals with HBeAg-positive disease, normal ALT levels, and HBV DNA < 20,000 IU/mL should undergo monitoring for changes in ALT every 3-6 months and for the potential of HBeAg clearance every 6-12 months. 
 
Most HBeAg-positive patients fall into the 2 categories on the middle and right-hand side of this slide, where they have very high HBV DNA levels and either moderately elevated or elevated ALT levels. The individuals with high HBV DNA and elevated ALT are candidates for treatment. Biopsy is not necessary to determine treatment candidacy, and treatment is more urgent for individuals who are jaundiced or who show signs of hepatic decompensation. You should refer these individuals to an expert if seen in your primary care clinic. 
 
In the middle, we have more of a “borderline” situation where the patient’s ALT is 1-2 times the upper limit normal. A period of observation can be used to better understand the needs of this patient. Biopsy can be considered to provide further information if they are persistently at this level of ALT and if HBeAg remains positive. If an individual falling into this category is older than 40 years of age and the patient has a strong family history of HBV and cancer, treatment may be considered, and a biopsy might provide further support for this strategy. 
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AASLD; American Association for the Study of Liver Diseases; ALT, alanine aminotransferase; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; q, every; ULN, upper limit of normal.
 
This slide evaluates treatment candidacy among HBeAg-negative individuals.
 
Those HBeAg-negative individuals with a very low HBV DNA level < 2000 IU/mL who also have normal ALT levels are not candidates for treatment. These individuals should continue to be observed every 3-6 months so any changes in status can be identified. On the right is a scenario where patients have high ALT (≥ 2 times the upper limit of normal) accompanied by high HBV DNA (≥ 20,000 IU/mL). These individuals are candidates for therapy; a biopsy is optional and not necessary to determine candidacy in this case. In the middle is more of a borderline case where HBV DNA is between 2000 and 20,000, and ALT is between 1-2 times the upper limit of normal. Biopsy can be helpful in these patients to help determine treatment candidacy. If the need for treatment is not clear at this time, they should continue to be observed.
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HBV, hepatitis B virus.
 
To summarize, all HBV carriers are potential treatment candidates, and the key question becomes when to treat. A patient who is not a treatment candidate right now can be a treatment candidate in the future because of changes in the level of HBV DNA, ALT, and/or the activity of disease as seen from liver histology. In addition, if new and improved treatments become available, it may alter whom we consider to be treatment candidates.
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HBV, hepatitis B virus.
 
There are 7 approved antivirals for hepatitis B, including 2 interferon-based and 5 oral medications: interferon alfa-2b, lamivudine, adefovir, peginterferon alfa-2, entecavir, telbivudine, and tenofovir.
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What are the current recommendations for first-line therapy? Two oral antivirals and 1 injectable agent are recommended as first-line options by major liver disease societies. Both entecavir and tenofovir can be used safely in nearly all HBV-infected patients, whereas peginterferon alfa-2a should not be used in patients who are pregnant or who have decompensated liver cirrhosis and should not be used as prophylaxis against HBV reactivation (eg, in patients undergoing chemotherapy) or in the setting of acute infection.
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AEs, adverse events; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; pegIFN, peginterferon; PO, orally; SQ, subcutaneously.
 
This slide reviews the advantages and disadvantages of peginterferon vs nucleos(t)ide analogue therapy and the situations in which each might be the ideal choice for a patient. The advantage of peginterferon is that it requires a finite course of therapy of 1 year. In addition, there is no resistance associated with the use of peginterferon. However, it requires subcutaneous administration, causes more frequent adverse events, and is contraindicated in certain cases. 
 
By contrast, nucleos(t)ide analogues are administered orally and are very well tolerated and safe to use in most patients. The disadvantages include the potential for drug resistance and the requirement for long-term therapy.
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What are the current recommendations for first-line therapy? Two oral antivirals and 1 injectable agent are recommended as first-line options by major liver disease societies. Both entecavir and tenofovir can be used safely in nearly all HBV-infected patients, whereas peginterferon alfa-2a should not be used in patients who are pregnant or who have decompensated liver cirrhosis and should not be used as prophylaxis against HBV reactivation (eg, in patients undergoing chemotherapy) or in the setting of acute infection.



PeglFN: 1ToTE ?
= Euvoikoi TTapayovTeg
avtatrokpiong 12
— XapnAa emritreda HBV DNA*
— YWnAéC TIpEC ALT*
— lovotuttog AR B > C 1y D3-SI

— ATtTouadia TTpoxwpnuEVNS VOOOU

Ei1dIKa dnuoypa@Iika XapakTnpIoTIKA
ao0gvoug [1-2]

— Neapa aroua

— lNuvaikeg ye mOavoTnTa
EYKUPJOOUVNG OTO AMECO PEAAOV

— ATToudia guvoonpotTnTag
EmAoyég aoBevoug [12]

HCV ouvAoipwén

*€UVOIKOI TTAPAYOVTEC KaI YIA T VOUKAEOOIDIKO avAAoya.

1. Lok AS, et al. Hepatology. 2009;50:661-662. 2.
2. Lok AS. Hepatology. 2010;52:743-747.

3. Janssen HL, et al, Lancet. 2005;365;123-129.

4. Lau GK, et al. N Engl J Med. 2005;352:2682-2695.

5. Flink HJ, et al. Am J Gastroenterol. 2006;101:297-303.
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Presentation Notes
ALT, alanine aminotransferase; HCV, hepatitis C virus; pegIFN, peginterferon.
 
The most favorable candidates for peginterferon are those with a lower HBV DNA level, high ALT, and HBV genotype A or B rather than C or D, and those without advanced disease.



=
Xpnon tng PeglFN alfa-2a

AoooAoyia / TpOTTOC Xoprnynong

180 pg/efdopada utrodOpIa EVEDN
Aidpkela Bepatreiag (CUYKEKPIPEVN)

48 BOoNAdEC

TeNkO onueio dIAaKOTIAC BepaTreiac: KaBoPIoOPOS ATTOTUXIAG ) ETTITUXIAC TNG
Bepartreiag ?

2 UYKEKPIMEVN BIdpKela BepaTreiag — dev BaaileTal o€ KATTOIA £I0IKA CNUEia

H 10Aoyikr} avTatmokpion opileTal we n Meiwan Tou HBV DNA o€ un
aviXVveuolua emitreda oTo TEAOG TNG BEPATTEIAC, OTTWG ETTIONG N ATTWAEIQ
Tou HBeAg o€ aobeveic pe BeTikd HBeAg 1Tpo TnG BepaTreiag

Lok AS, et al. Hepatology. 2009;50:661-662.


Presenter
Presentation Notes
HBeAg, hepatitis B e antigen; PCR, polymerase chain reaction; pegIFN, peginterferon; SQ, subcutaneously.
 
This slide reviews how peginterferon is dosed and administered. Peginterferon is dosed at 180 μg/week subcutaneously for 48 weeks. Virologic response to therapy is defined as a decrease in serum HBV DNA to undetectable levels by polymerase chain reaction at end of treatment and loss of HBeAg in patients who were initially HBeAg positive. Virologic response to therapy is defined as a decrease in serum HBV DNA to undetectable levels at end of treatment and loss of HBeAg in patients who were initially HBeAg positive.



Odnyieg TrapakoAouBnong Kata Tnv
Bepatreia pe Peg-Interferon

Kara tnv Bepartreia gql2w g24w*
MeTa TnVv BeparTreia 12 kai 24 wks

* 2€ HBeAg BeTikry XHB.
T 3¢ HBeAg apvntikii XHB pe HBV DNA opoU un avixveuoiuo e PCR.

Lok AS, et al. Hepatology. 2009;50:661-662.
EASL. J Hepatol. 2009;50:227-242.
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Thank you for your attention. To earn CME credit for this activity, please close this window and click the “Test” tab in the CME module underneath.
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5-£TAG ETTITITWON IIKAG AVTOXNG OTA VOUKA£0O(T)OIKA

avAaAoya o€ TTPWTOOEPATTEUONEVOUG 00OEVEIG

Not head-to-head trials; different patient populations and trial designs

Yr1l Yr 2 Yr3 Yr 4 5 Yr6

Drug
Generation

1st { LAM %

ADV_%

it LT o7
3rd { 0.2% 0.5% 1.2% 1.2% 12%  1.2%
0% 0% 0% 0%

EASL. J Hepatol. 2009;50:227-242.

Tenney DJ, et al. EASL 2009.

Snow-Lampart A, et al. Hepatology. 2011;53:763-773.
Snow-Lampart A, et al. AASLD 2010. Abstract 1365.
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On this slide, we’re looking at cumulative rates of resistance with oral agents. Lamivudine, fortunately now as a third-line therapy, is rarely being used in patients. Adefovir and LDT are also representing a distinct minority of treatment options and treatment utilization. With entecavir and tenofovir our first-line therapy, entecavir resistance is only 1.2% at 6 years and tenofovir at 4 years has not shown any resistance at 0%.




EmiAoyn Entecavir R Tenofovir
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Q " W Tenofovir = HBeAg negative
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= resistance, %
$ 107 = NA naive 1.2 (Yr 5)
c
O — . .
o Lamlv_udlne 51 (Y 5)
o 5 - experienced
Pregnancy rating Class C
0
HBeAg HBsAg HBsAg AEs None
seroconversion loss loss

HBeAg Positive HBeAg Negative

Tenofovir

0 (Yr3)

NR

Class B

Renal
toxicity;
| BMD

Lok AS. Hepatology. 2010;52:743-747.
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AEs, adverse events; BMD, bone mineral density; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; NA, nucleos(t)ide analogue.
 
This slide compares the features for entecavir and tenofovir, both excellent options for hepatitis B therapy. With both medications, the rate of HBeAg seroconversion among HBeAg-positive patients is approximately 21% after 1 year. Rates of HBsAg loss are similar and low for both medications in both HBeAg-positive and HBeAg-negative patients. They have similar antiviral efficacy and, as shown in the previous slide, low rates of resistance. However, because entecavir shares some cross-resistance with lamivudine, the rate of resistance to entecavir among lamivudine-experienced patients is high at 51% after 5 years. 
 



Xpnon Entecavir N Tenofovir

AocoAoyia Kal TPOTToG Xopnynong
Entecavir: per os xoprjynon
AoBeveic TTou dev £xouv Aaper AapiBoudivn : 0.5 mg /H
AoBgveic pe nkn avroxr otn AauiBoudivn: 1.0mg / H
TpoTtrotroinon doooAoyiag 6tav eGFR < 50 mL /min
Tenofovir: per 0s xoprynon
300 mg /H

TpoTtrotroinon doocoAoyiag 6tav eGFR < 50 mL /min

Lok AS, et al. Hepatology. 2009;50:661-662.
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eGFR, estimated glomerular filtration rate; QD, once daily.
 
This slide reviews the dosage and administration for entecavir and tenofovir. For patients naive to lamivudine therapy, the recommended entecavir dosing is 0.5 mg/day. The recommended dosage is increased to 1 mg/day for individuals who are refractory or resistant to lamivudine. Tenofovir is administered at 300 mg/day orally. Dosing should be adjusted for both medications if the estimated glomerular filtration rate is < 50 mL/min 



Xpnon Entecavir N Tenofovir

AlGpKeIa aywyng

HBeAg Betiki) XHB: ouvexnc Bepartreia pe un avixveuoiyo HBV
DNA Kai €TTiTEUCN OPOPETATPOTING TOUu HBeAg (epgpavion HBeAD) .
2 UVEXEIO aywyNG GAANOUG 6 UNVEG UETA TNV EUEAVION TWV
avTiowpaTtwy HBeAb

AugnuéEvn eTaypuTIVNON-TTaPaKoAoUONoN YETA TNV DIAKOTTH TNG
aywyng Adyw KivoUvou UTTOTPOTTNG

HBeAg apvntikil XHB: ouvexnc Bepatreia €wg Tnv KABapaon Tou
HBsAg

Lok AS, et al. Hepatology. 2009;50:661-662.
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HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen.
 
Duration of therapy with entecavir or tenofovir is based on clinical endpoints. For HBeAg-positive individuals, treatment should be until HBV DNA is undetectable and HBeAg seroconversion has taken place. Moreover, once HBeAg seroconversion has occurred, it is important to continue therapy for an additional 6-12 months of consolidation therapy. Close monitoring for relapse is required following discontinuation.
 
Because there is no defined endpoint for HBeAg-negative individuals, therapy should be continued long-term and indefinitely, unless the rare event of HBsAg clearance occurs. 



MNapakoAouBnon acBevwy 1TTOU Aapavouv
aywyn M€ VOUKA£0O(T)I0IKA avaAoya

Xpovog NMapakoAouBnon

» HTaTIKEC OOKIMAOIES
» KpeaTtivivn opou (A\qyn TDF 3 ADV)

Kabe 12-24 ¢Fdouadeg = ETTiTreda HBV DNA

KaBe 12 €fdouddeg

KaBe 24 ¢fdouddeg » HBeAg/anti-HBe (o€ HBeAg B¢Tikri XHB)

» HBsAg o€ HBeAg-apvnTikr) XHB pe ouvexeg

K&Be 6 -12 prveg un avixveuoipyo HBV DNA

Lok AS, et al. Hepatology. 2009;50:661-662.
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ADV, adefovir; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface antigen; q, every; TDF, tenofovir.
 
Patients receiving therapy should be continually monitored. Every 3 months, a liver panel and serum creatinine should be evaluated, and HBV DNA level should be monitored every 3-6 months. Individuals who are HBeAg positive should be evaluated for HBeAg and anti-HBe every 6 months. Among patients with suppressed HBV DNA, HBsAg should be evaluated annually.



=
AuvnTiKa euTTO0Ia OTN OEpaTtreia TNG

Xpoviag Htratitidag B

Apvnon aocBevouc 1] TTONITIOMIKEC AVTIANWEIC TOU aoBevoUC EVavTi TNG
Bepartreiag

@ePATTEia MIOC ACUUTITWHATIKAG VOOOU
[Mapevépyeleg Bepartreiag (IVTEpPePOVN)

[MPOKANCEIC MIAC JAKPOXPOVIAG BEPATTEIOG —KOOTOC QPAPNAKWY
TTapakoAouBnong, IIKA avtoxn

[161€ JIOKOTITETAI N BEpATTEIQ — TPOTTOC TTAPAKOAOUBNONG

ATtTroucia TTAfjpoug Bepartreiag TNG vOOOU OTn MEYAAN TTAEIOVOTNTA TWV
aoBevwyv Pe TNV BI0BECINN PAPPAKEUTIKI aywyn

2UPPOPOWON
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Presentation Notes
What are the potential barriers to HBV treatment that one may encounter?
Patient resistance or cultural beliefs about treatment
Potential adverse effects, particularly with interferon-based therapy
Challenges with long-term therapy, which can be indefinite; this includes adherence
Understanding the endpoints and monitoring strategies
The lack of symptoms in many patients; if patients do not feel sick, it can be difficult to convince them to undergo therapy
Lack of ability to cure disease with the current regimen in most patients



2evapia AvVTatrokpiong oTtn fepaTtreia

HBV DNA

1.0 1 L
AVTIIKO @APHAKO
0 == NpwToyevng un )
aVTATTOKPION loAoyikn
1.0 dlapuyn
Mepiki
-2.0 1 AVTATTOKPION
G T O O S
4.0 - Nadip
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Mnveg

Lok AS, et al. Hepatology. 2007;45:507-539.
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This figure is a simple demonstration of what one might see utilizing these different definitions. In a primary nonresponse, as shown in the yellow line, you can see that there is less than a 1 log reduction at the end of 6-12 months. Shown in the green line is a suboptimal response and where there is a reduction in the HBV DNA, but it does not go to low levels or to undetectability. The blue line is an example of an individual who has virologic breakthrough. First of all, there is a substantial reduction in serum HBV DNA to very low or undetectable levels, but then over time—for example at Month 12—there is breakthrough, defined as a 1 log increase, that becomes apparent very quickly and this represents failure of therapy after it has initially been begun—what we call “virologic breakthrough.” We want to recognize this early so we can intervene with therapy, as we will see later. We do not want to wait until there is biochemical breakthrough because there then could be clinical deterioration associated with this virologic breakthrough.



2evaplia AVTatTokpIong oTn BepaTreia
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Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatology. 2009;50:661-662.
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ALT, alanine aminotransferase; ULN, upper limit of normal.
 
This slide highlights some of the clinical scenarios one may encounter when treating hepatitis B. During successful therapy, HBV DNA is suppressed and ALT levels decline to normal levels. When virologic breakthrough occurs, HBV DNA levels begin to rise, and then ALT levels can follow. The rise in ALT is termed biochemical breakthrough. When ALT levels continue to rise, a hepatitis flare can occur, which can result in significant detrimental outcomes in some individuals. When HBV DNA levels rise to baseline, virologic rebound has occurred.



AVTINETWTTION XPOVIAG NTTaTITIOONC B

Ailayvwon Xpoviag Hmrartitidag B

ApXIKOG €Aeyxog (1N eTTiokewn)

HBeAg, anti-HBe, HBV DNA, ALT, AFP, anti-HAV, anti-HCV, anti-HDV

Eav ALT < ULN, HBV DNA < 2000 IU/mL:
QVEVEPYOG pdon , OXI BepaTtreia

HBsAg+,

MapakohotBnon HBsAg, ALT, HBV DNA, AFP g6-12m (Atroucia GAWV AoIHWEEWV)

*ULN yia ALT: 19 yuvaikeg, 30 dvdpeg

Lok AS, et al. Hepatology. 2009;50:661-662.

HBeAg-, HBV DNA = 20,000 IU/mL

HBeAg+, HBV DNA > 20,000 IU/mL

ALT ALT ALT
> 2 x ULN*n <2 X ULN* > 2 x ULN*n
BeTIKA Bloyia BeTIKA Bloyia
‘EAeyxog ALT kair HBV DNA g3-6 m,
Bioyia Amartog > 35-40 xpovwv ,
O¢partreia GTTOU aTTAITEITAI

O¢partreia 1S ypauuAg: entecavir, tenofovir, fj peglFN alfa-2a

MapakoAouBnaon katd Tnv didpKela TNG Bepartreiag
peglFN alfa-2a, entecavir, tenofovir



NMNapakoAouOnon HBV aocBevwy 1TOU deV
gival UTTOWN@IOI YIA OepaTreia



O
AcOeveic e @uoloAoyikn) ALT ytropei va

EXOUV ONMAVTIKN ivwon N @Aeypovi

In prospective study of 305 HBsAg-positive patients with
persistently normal ALT levels for = 1 yr, fibrosis = stage 2
observed inlt!

40% of HBeAg-positive patients (n = 189)
14% of HBeAg-negative patients (n = 116)

37% e ouvexn QualoAoyika eTTiTTeda ALT gixav otn Bioyia
NITATOC ONUAVTIKOU BaBuou ivwon (o1adio 2-4) 1 AEyuovn
(BaBuog 2-3)2]

In large cohort (> 140,000 Koreans), ALT = 20 IU/L associated
with increased risk of death from chronic liver disease in men
during 8 yrs of follow-upl®!

Kumar M, et al. Gastroenterology. 2008;134:1376-1384.
Lai M, et al. J Hepatol. 2007;47:760-767
Kim HC, et al. BMJ. 2004;328:983.
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This slide highlights that patients with normal ALT may have significant liver disease, so thus it’s very important to do more advanced imaging. An ultrasound with spleen size and portal vein diameter could help you determine if they have more advanced fibrosis. A normal spleen should be less than 12 centimeters; a normal portal vein should be less than 12 millimeters. You can also look at the liver texture on ultrasound, CT, MR. Is the caudate lobe enlarged, is the left lobe enlarged, is the surface of the liver rough or heterogeneous? The tissue itself, if heterogeneous, could indicate fibrosis or fatty liver. Do not depend on ALT alone for assessing presence of significant or advanced fibrosis. Consider white count, platelet count, AST-ALT ratio, or other noninvasive imaging, such as these blood tests that we describe. MR-based elastography or liver stiffness is also beginning to emerge in the US as a potential clinical tool.



NMapakoAouOnon acBevwy TToU dEV
UtTTOYN®@I0I YIa aywyn (o€ auTh Tnv @Aaon)

KAiviké otadio Evocigeig TrTapakoAoubnong
= HBeAg B¢eTIKO = ALT k&B¢g 3-6 unveg(ouyvorepa eav aucnuéevn ALT)

= HBV DNA = ALT auénuévn 1-2 x ADT, £Aeyxoc ALT k&Be 1-3 urveg;
> 20,000 IU/mL ‘Evdeicn Bioyiag AmmaTtog >40 €Twyv, TTApPOUCia CNUAVTIKNG

= ALT QUOIONOYIKI] @Aeypovig / ivwong , Bepatreia

= ALT > 2 X ADT yia 3-6 prjveg ue HBeAg BeTIKO,
HBV DNA > 20,000 IU/mL, évdeicn Bloyiag kal Bepatreiag

» [TpoANTITIKOG £Aeyxo¢ HKK atopwy uywnAou Kivouvou

Lok AS, et al. Hepatology. 2009;50:661-662.
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Presentation Notes
Monitoring of patients not considered for therapy: ALT every 3-6 months, looking for thresholds to consider treatment, DNA level at least every 6 months is strongly advised as well as e-status if they’re e-antigen positive.


NMapakoAouOnon acBevwy TToU dEV
UtTTOYN®@I0I YIa aywyn (o€ auTh Tnv @Aaon)

KAiviké otadio Evocigeig TrTapakoAoubnong

AveVEPYOGC POPEQC = ALT k&Be 3 urveg Tov 1° xpOvo, CUVEXEIC

HBsAg (OxI «uyIic» (PUOIOANOYIKEC TINEC, ALT KABE 6-12 urveg

(popeag) = ‘Evdeiln Blowiag: ALT > 1-2 x ADT, EAeyxoc ETTITTEDWV
HBY DNA , a1mtoKAEIOUOG AAAWYV QiTIWV NTTATIKAG

vooou. Oplakn ) ATa augnon ALT o€ ouvexeic
ueTproeig kai etritreda HBV DNA = 2000 [U/mL;
[Mapouacia pETpIagc/coBaprS PAEYUOVI) | GNUAVTIKAG
ivwaong : Bepartreia

» [TpoANTITIKOG £AeyxoC HKK atopwy uywnAou Kivouvou

Lok AS, et al. Hepatology. 2009;50:661-662.
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Monitoring of patients not considered for therapy in the inactive s-antigen carrier state: ALT every 3 months for a year and then every 6-12 months. ALT thresholds for rechecking DNA status are highlighted here. Remember, screening is your first test for HCC. If you’re going to do regular testing, that’s called surveillance. 


Kivouvog HKK oe Aciateg HBV aoOeveig

Prospective follow-up of 22,707 Taiwanese male civil
servants

3454 HBsAg positive (15.2%)

Incidence of HCC higher among HBsAg-positive patients

(n = 3454) vs HBsAg-negative patients during 75,000
man-yrs of follow-up

1158/100,000 vs 5/100,000

HCC and cirrhosis accounted for 54.3% of 105 deaths
among HBsAg-positive patients carriers vs only 1.5% of
202 deaths among HBsAg-negative patients

Beasley RP, et al. Lancet. 1981;2:1129-1132.
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What is that risk of liver cancer in Chinese hepatitis B carriers? This is a historical review from Lancet 1981 when Beasley first put forth this connection between hepatitis B and liver cancer. They looked at over 3000 s-antigen–positive patients. Liver cancer was much higher: 1158 per 100,000 s-antigen–positive patients vs only 5 out of 100,000 who were s-antigen negative, bringing forth a relative risk of 223. This was the first manuscript that highlighted this connection between hepatitis B strongly and liver cancer. And look at the association of HCC and cirrhosis with deaths: 54% of deaths, 105 patient deaths among the s-antigen–positive patients presented with cirrhosis and/or cancer whereas this was only found in 1.5% of the 202 deaths among the s-antigen–negative patients.



=
HKK: EvOeigeic TTpoANTITIKOU EAéy)xou HBV
aofevwy
Echo Ammarog kaBe 6-12 pnvec:
Aolarteg avopec >40 eTwv
AOI1ATIO0EC Yuvaikeg >50 eTwv
OAoug Toug HBV KIppwTIKOUG a0oBeVEiC
ATOlA JUE OIKOYEVEIQKO I0TOPIKO HKK

Aoppikavoi >20 eTwyv

KaBe HBV aoBevi¢ >40 etwv Me emmipovn 1 dlaAgittouca

au¢non TG ALT kai/r} augnuéva etrireda HBYV DNA > 2000
IU/mL

KaBe HBV aoBevi¢ ue aAAoug tTapayovteg Kivouvou HKK

Bruix J, et al. AASLD HCC guidelines. July 2010. Lok AS, McMahon BJ. Hepatology. 2009;50:661-662.
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Recommendations here for liver cancer screening and surveillance for hepatitis B carriers, important to review and think about for all of your patients who are s-antigen positive. 


O
[MpoANnTrTiKOG EAeyxoc HKK

AASLD

TTapakoAoubnon Twv HBsAg BeTikwyv acBevwyv uwnAou
KIvOUuvou gp@avions HKK ue utrepnyxoypdaenua KaBe 6 uriveg
Kal yovo al-FP otav dev gival dIaBEaIpo Kal TO KOOTOG TOU
UTTEPNXOYPAPNUATOC iVl ATTAYOPEUTIKO

H €101kdTNTA, cvaioBnaoia Kal N d1ayvwoTIKA aKpiela Tou
UTTEPNXOYPAPNUATOC Eival TTOAU peyaAuTepecg TG al-FP

YT1repnxoypa@nua ATTaToc: ECAPTATAl ATTO TNV IKAVOTNTA
YIOTPOU (UTTOKEIMEVIKN £€ETAON)

TauTtoypovn Xpnon utrepnxoypagnuarog kai al-FP
(epappoleTal XWPIG va TTPOCPEPEI ONUAVTIKA
TTAEOVEKTAHATA)

Bruix J, et al. Hepatology. 2011;53:1020-1022.

Lok AS, McMahon BJ. Hepatology. 2009:50:661-662.
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Periodic surveillance for HCC. Practice guidelines from the AASLD talk about doing surveillance with an ultrasound every 6-12 months. Alpha-fetoprotein alone can be used if ultrasound’s not available, but AFP has been moved to a secondary level for screening and surveillance. But my considerations for alpha-fetoprotein are is that it’s probably a better risk test in hepatitis B patients for future development of HCC than a test for current liver cancer. We have excellent imaging, and if you have an elevated AFP, it may actually trigger you to move to more advanced imaging, such as a 4-phase CT or 4-phase MR scan. 



EKTiuNnON — TTOpaKoAouOnon acOevwy pe
au¢nuéEvo Kivouvo Kippwong kai HKK

NMapdayovrtag Kivduvou
Kamvioua

AAKOOA

NiITTwdeg ‘Hmap

HAIKia

dUALO

Augnuéva etritreda HBV DNA,ALT
Augnuéva etritreda ALT
Tvwan

Kippwon

2. uvAoipwéng HIVIHCV/HDV

Oikoyevelakod 10Topikd HCC

AlakoTTh

AI0KOTTN

ATTwAgIa Bapoug

Kapia etTéuaon

Kapia etTépBaon

1S ypaupng Beparreia
EmBepaiwon aitiag-iwv auv¢nong
ExTtiunon otadiotroinon

[Mpocoxn ouxva ival ACUUTITWHATIKI

‘EAeyx0G OAwV Twv acBevwy (TTEPIOBIKOG

EANEYX0OC?)
Etmnpeaocudg Anwng Bepartreiag
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Presentation Notes
This slide looks at assessing persons at risk who have hepatitis B for progression, cirrhosis, or cancer and talks about risk factors such as smoking, alcohol, NASH, age, gender, DNA, ALT, fibrosis, cirrhosis, genotype, mutations, coinfection, and family history, and it talks about recommended actions or recommended interventions. A very important slide and part of that composite analysis that we’ve talked about on previous slides during this presentation.



Evepyotroinon -YToTpoT1rn TNG
Xpovia HmraTiTidoag B

Mtropei va oupBei:

auTtopaTa o€ artopa BeTika yia XHB (autépaTteg TrapogUvoEli§ 0T QUOIKNA
TTOpPEia TNG vOoou) Kai

META atrd xoprRynon yia
AEPHQWHATA, AEUXAIMIEG | HETANOOXEUOT HUEAOU Kal META ATTO

OVOOOKOTAOTOATIKI AyWYyn YIO QUTOAVOOEG TTOBROEIG
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Presentation Notes
Hi, I’m Jordan Feld; I’m an Assistant Professor of Medicine and a hepatologist at the Toronto Western Hospital at the University of Toronto, in Toronto, Canada. Today I’m going to be talking about hepatitis B reactivation, and as you see from the title, I will make the case that this is largely a preventable problem. 
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Quoikni 1IoTopia Xpoéviag HBV Aoipwéng

AvoooAoyIkKAg avToxng Avoooloyikig KaBapong ddon avevepyou popéa

HBV DNA

HBeAg- HBeAb+

HBsAg- HBsAb+

ALT ' ' \

T 5-30 Yrs Mniveg-xpovia MRiveg-xpovia
Infection
Yim HJ, et al. Hepatology. 2006;43:5S173-S181.
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So a brief discussion of the natural history of chronic hepatitis B infection. Most people with chronic infections are exposed very early in life, either through vertical or very early horizontal transmission. Shortly after infection for the next many years, and in fact a few decades, the majority of people will go through the so-called immune-tolerant phase of infection, and what you see during this phase of infection is very high levels of replicating virus, with very high HBV DNA levels. But despite high viral replication, there is no immune response to the virus, and as a consequence the ALT, and in fact, liver histology remains perfectly normal. 

During this period, patients are HBeAg positive and HBsAg positive.

So after a number of decades for reasons that are unclear, the immune-clearance phase of infection begins. At this point, the immune system recognizes the virus and attempts to clear it from the liver, and what you see is with immune attack on the virus, you see flares of ALT and reductions in HBV DNA levels. This sawtooth pattern, going back and forth with ALT flares and HBVDNA fluctuations, continues for sometimes many months, but possibly up to years before HBeAg seroconversion finally occurs. At that point, patients will become HBeAg negative. They will develop antibody to HBeAg, so they will be anti-HBe positive, and will remain in the immune control or nonreplicative phase, in most cases for a long period of time.

Some people will go on to develop HBeAg negative chronic hepatitis B, which I have not shown here, but the majority will stay inactive for many years. In some patients, they will eventually clear HBsAg and become anti-HBs positive. 
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duoikn 1oTopia Xpoviag HBV Aoipwng
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HBV DNA
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Yim HJ, et al. Hepatology. 2006;43:5S173-S181.
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Now, the majority of oncology patients will be in this so-called inactive carrier phase with normal ALT and either low or undetectable levels of HBV DNA. They will remain, for the most part, HBsAg positive and HBeAg negative, although some may actually go on to clear HBsAg and be HBsAg negative, with the only marker of past infection being the presence of anti-HBc or core antibody. The reason that most oncology patients will be in this phase of infection is simply a matter of age, as most cancers will present in middle age, usually beyond the time when people have gone through this phase of the infection.

However, as I’ve mentioned, some people will clear HBsAg, but the question arises: Do they ever actually get rid of hepatitis B virus? 



HBV utroTpoTri

AvoOOMOYIKAG
Avoxng Ka&Bapong

HBV DNA

ALT

T 5-30 xpovia ) ) ) )
Aoipwéng MnRveg-xpovia MAveg xpovia

Hoofnagle JH. Hepatology. 2009;49(5 suppl):S156-S165.
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So showing this graphically, if you take an individual who is in the immune control phase of infection with inactive viral replication, HBeAg negative disease, low levels of virus, and a normal ALT.



HBV utroTpoTri

HBeAg- HBeAb+

AVOOOAOYIKNAG
AvVOXni¢ Kd&bapong

AvOOOKATAOTOANR

HBV DNA

ALT

T 5-30 xpoévia
Aoipwéng MAveg-xpovia Miveg xpovia

Hoofnagle JH. Hepatology. 2009;49(5 suppl):S156-S165.
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Along comes immune suppression. Initially you see a rise in the HBV DNA level.



HBV utroTpoTri

HBeAg- HBeAb+

AvOOOKATAOTOANR

AvoooAoYIKNAG
AvVTOXNG K&Bapong

HBV DNA

ALT

15-30 Xpovia
Aoipwing Mnves-xpovia Mnveg xpovia

Hoofnagle JH. Hepatology. 2009;49(5 suppl):S156-S165.
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And then with immune reconstitution, you see a subsequent flare of the ALT as the immune system is reconstituted and responds to this increase in viral replication. Some patients at this point may become HBeAg positive again, although this is not universal.



HBYV utroTpoTri

Opiouoa:

ATTWAEI0 TOU avacoAoyikou eAEyxou TnG HBV Aoipwéng oe avevepyoug
aoBeveic (TrTapoucia HBSAQ) ) o€ aoBeveic TTOU «ATTOKATACTNOAVY TNV VOOO
(ep@avion HBsAb kair HBCAD ) eugavion povo HBcAD)

ATTOTOUN ETTAVEUQAVION ) augnUEVN 1IKN avatTapaywyn JE NTTaTikn BAGBN trou
eM@aviCeTal Kata TNV OIAPKEIQ Kal/) META TNV AVOOOAOYIKI aTToKatdoTaon (Tou
aoBevoug)

KAIVIKE gIKOva

Kupaivetar atro uttokAIVIKA) Aveu onpaaciag Ewg ooBapng Bavarneopag
MOPYNG NTTATITIOAG

Augnuéva etritreda HBV DNA + utrotpotii HBeAg
Augnuéva etritrteda ALT (ATTIa augnon £wg TEPAOTIA)

Kivduvog avaTrtu¢ng NTTaTikng aveTrapkelag, BavaTou TTapd TNV EQAPUOY
QVTIKAG aywyng

Hoofnagle JH. Hepatology. 2009;49(5 suppl):S156-S165.
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So to define hepatitis B reactivation, this generally means the loss of HBV immune control in a patient with either inactive or, in quotations, “resolved HBV infection,” and I’ve put that in quotations because in effect, people don’t really ever resolve HBV infection. The definition continues with abrupt reappearance or an increase in viral replication, with liver damage occurring during and/or following immune reconstitution. 
 
Clinically this can range from subclinical with just a rise in HBV DNA, to very severe or even fatal hepatitis, with jaundice and liver failure. The rise in HBV DNA is seen with or without a return of the antigen to the serum, and the ALT increase may be very mild and sometimes may not even occur, to being very dramatic, going up into the thousands. In select cases, this may progress to liver failure or death despite antiviral therapy.



AuvnTIKOI TTOPAYOVTEG TTPOKANCNG
utrotpotri TG HBV Aoipwiéng

Karnyopia NMapdayovreg
Corticosteroids Dexamethasone, methylprednisolone, prednisolone

Antitumor antibiotics Actinomycin D, bleomycin, daunorubicin, doxorubicin,
epirubicin, mitomycin-C

Plant alkaloids Vinblastine, vincristine

Alkylating agents Carboplatin, chlorambucil, cisplatin, cyclophosphamide,

ifosfamide

Antimetabolites Azauridine, cytarabine, fluouracil, gemcitabine,
mercaptopurine, methotrexate, thioguanine

Monoclonal antibodies Alemtuzumab, rituximab

AN Colaspase, docetaxel, etoposide, fludarabine, folinic
acid, interferon, procarbazine

Yeo W, et al. Hepatology. 2006;43:209-220.
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This slide just shows you a long list of agents that have been reported to be associated with hepatitis B reactivation. I don’t want to go through these in detail, but just to show you that a wide range of chemotherapy agents, ranging from steroids all the way through very cytotoxic chemotherapy agents, have been associated with HBV reactivation. You’ll notice that rituximab—I will discuss that in quite a bit more detail later on.



@ZUVéﬂalﬁg KaBuoTepnNUEVNG avayvwpiong
TNG HBV utroTpo1TiNG
HmrartiTida
= Mrropei va gival coBaprg HopYNG N KEPAUVOROAOG

= Agv yiveral avTIANTIT N augnon Twv emmedwyv Tou HBV DNA, n
eTTAKOAOUON eupAvion aucnuévwy eTTITTEOWY ALT ouvodeueTal
atrd peiwpéva ettitteda HBYV DNA

— 00dnyei og AavBaopuévn didyvwon Kal Beparreia

= 2UXVA KATOOTACEIC OTTWG OCEiag KEpauvoBOAoU NTTATIKAG
QVETTAPKEIOC OEV dUvVAVTAl EUKOAQ va AVTIMETWTTIOO0UV TTapd TNV
avTIIK BgpaTreia

AI10KOTTI) TNG XNMEIOBEPATTEUTIKAG AYWYNG

=  ApVNTIKEG OUVETTEIEG WG TTPOG TNV ETTITUXN AVTIMETWTTION TOU
KApPKivou

Yeo W, et al. Hepatology. 2006;43:209-220.
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So if we think about, in general what are the consequences of delayed recognition of HBV reactivation, it’s mainly that the hepatitis may become much more severe, and in some cases even fulminant, but importantly you also may miss mild reactivation episodes. So because the HBV DNA level rises before the ALT rises, if reaction is only seen when the ALT goes up, the HBV DNA may already be falling. 
 
So if you have relatively mild reactivations and these are missed, this may lead to misdiagnosis and ultimately may result in subsequent flares which may be more severe. So by the time the ALT rises, this may actually be too late, as shown in this case, to bring this under control. Another point about this is, is not just the liver, there is also the potential for an interruption of chemotherapy with the potential for poor cancer-related outcomes. Obviously, when people have severe flares of even ALT, but for sure bilirubin, this usually leads to an interruption in chemotherapy and certainly may affect cancer outcomes.



=
2UUTTOYEIG OYKOI: CUXVOTNTA UTTOTPOTTNG
og HBV ao0Beveig

= HBsAQ-6¢eTIKOi a0Beveic ue KapKivo HaoTou UTTO
xnueloBeparreia

— ZuyvornTta oégiag HBV nmrartitidag: 21%l!]

— Y16 ouyxvn TTapakoAouBnon emmmedwyv HBV DNA: 41%
uttoTpoTr) HBVI2

— Mn avixveuoiua etTitteda HBV DNA 6Tav TTapartnpriénkav
au¢nuéva emritreda  ALT

— [leplopioueva aToIxEia yia AAAOUG CUUTTAYEIC OYKOUG

ATT6 autoUcg TTou uTtToTpoTTiaoav!2:

35% TTpocWpEIV) BIAKOTT) XNUEIOBEPATTEIQC
35% trpwipn TTARPNGS BIAKOTTH XNUEIOBEPATTEIAC

1. Kim MK, et al. Korean J Intern Med. 2007;22:237-243.
2.Yeo W, et al. J Med Virol. 2003;70:553-561.
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Now, how frequently does this occur? Well, if we look at the rate of HBV reactivation first in solid tumors, the data are perhaps somewhat surprising, particularly to many oncologists. So if you look at HBsAg positive breast cancer patients receiving standard chemotherapy, the rate of HBV associated hepatitis has been associated to be as high as 21%. And if you actually look carefully and go back and look for just increases in HBV DNA, you’ll see that over 40% of patients will actually have HBV reactivation if you use that marker as the definition.
 
And importantly, as mentioned previously, the HBV DNA may be undetectable by the time of the ALT peak, which leads to the possibility of missing reactivation or misdiagnosing it, leading to future reactivations because no action was taken. 
 
There are relatively limited data from other solid tumors; most of the data are in the breast cancer literature to date. Now importantly, of those who flare, a significant percentage will have an interruption in their chemotherapy and up to a little over a third will actually have premature termination of their chemotherapy, and you can imagine that that may lead to worse cancer outcomes. 
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AINOTOAOYIKEC KOKONOEIEG: AUENMEVOG
KivOuvog

100 aoBeveic pe NHL aywyn CHOP; 27 HBsSAQ-O¢TiIKOI

100 -

80 -
S
2 601
_g 48
IS
a
2 401
(2}
M
I 22

20 -

4 4
0 - . . I
HBV ‘IKTEPOG Mn Oavarneopa Odvartog
UTTOTPOTTN Hmartikn

AVETTAPKEIQ

Lok AS, et al. Gastroenterology. 1991;100:182-188.
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Now, if you look in the hematologic malignancy literature, this is clearly where the risk is higher, and this landmark study published by Anna Lok back in the early 1990s looked at 100 patients with non-Hodgkin’s lymphoma undergoing CHOP chemotherapy. At baseline, 27 of them were found to be HBsAg positive, and when you look at what happened to these people, 48% of those who were HBsAg positive had a reactivation, just under a quarter of whom became jaundiced, and you can see that there was 1 episode of nonfatal liver failure and 1 death. So, severe reactivations can occur. 



NMNapayovTteg KivOUvou HBV uTToTpoT1TiAG

NeoTTAQCTIEC HBV DNA
NHL: 40% £wc¢ 58% o¢ HBV DNA > 3 x 10°
HBsAgQ BeTikoUg aobBeveic copies/mL
Kapkivog paoTtou : >41% AuZnuévocg Kivouvog
HBsAQ B6eTIkoUG aoBeveic TTapouadia BeTikou HBeAg
XnueloBeparreia Anuoypa@Iika oToIxEia
AugnuEVOC KivOUVOG JE Avdpec > ['uvaikeg
prednisone,anthracyclines,
rituximab

«loxu¢ TNC avOOOKATAOTOANG»

Yeo W, et al. Hepatology. 2006;43:209-220.
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Now, if we go through what the risk factors for reactivation are collectively, the type of malignancy may or may not be a risk factor; this may be an artifact of where the literature comes from. In the lymphoma literature, which is the largest body of literature, you see reactivation rates ranging from 40% to 58% of those who are HBsAg positive. As mentioned, with solid tumors most of the literature comes from breast cancer, and that ranges from 20% with hepatitis to 41% if you look at people with a rise in HBV DNA, again remembering that the denominator is those who are HBsAg positive. So the relative risk will vary considerably depending on where these studies are done based on the baseline prevalence of HBsAg positivity within the population.
 
Now, if you look at the type of chemotherapy—as I mentioned many different agents have been associated with a risk of HBV reactivation, and it’s a little bit hard to separate the specific agents, the malignancy, and just the frequency of these things, to discern whether these are truly risk factors as opposed to an artifact of reporting bias because they’re just more commonly used. That being said, the agents that have been most commonly associated with HBV reactivation are prednisone or other steroids, anthracyclines and then specifically rituximab, and as a general principle, the potency, a great potency of immunosuppression increases the risk of HBV reactivation. However, figuring out exactly what’s meant by potency of immunosuppression may be hard to discern. 
 
In terms of looking at the viral factors, having a detectable HBV DNA, and particularly if it’s above 5 log copies, that increases the risk of reactivation, and the risk is also elevated in those who are HBeAg positive, and as I mentioned before, reactivation is more common in men than in women.




O¢epaTtreia: H rpoAnTITIKA XpRnon tnG AauiouTivng
MEIWVEI TOV KivOUVO UTTOTPOTTHG TS HBV Aoipwéng

= HBsAg-positive patients with lymphoma treated with high-dose chemotherapy
randomized to “preemptive” vs “on-demand” lamivudine
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Lau GK, et al. Gastroenterology. 2003;125:1742-1749.


Presenter
Presentation Notes
And this was probably the most important study to address this issue directly. This was a study done by George Lau’s group in Hong Kong where they looked at HBsAg positive patients with lymphoma who were treated with high-dose chemotherapy. And these patients were randomized to either receive so-called preemptive or on-demand lamivudine. What is meant by this is patients in the preemptive arm were given lamivudine at the time of starting chemotherapy, or just before, whereas patients in the on-demand strategy only received lamivudine if their ALT rose. 
 
What you see, although this is a relatively small study, you see that this Kaplan-Meier curve separates very early, and you can see that the risk of HBV-related hepatitis is significantly lower. In fact, they didn’t see any episodes in those patients who received preemptive lamivudine really showing the value of using this therapy, but importantly, using it before or starting it concomitantly with chemotherapy, rather than using it only when reactivation occurs.



ETiIAoyn avTiIKNG BgpaTTeiag Kal TPOTTOG
TTapakoAoubnong

EmiAoyn BepaTtreiag —emrireda HBYV DNA

HBV DNA < 2000 IU/mL: otroiadA\TTOTE BEPaTTEia
(TrepIAapBavouévng kal TnG AapiBoudivng)

HBYV DNA > 2000 IU/mL: Bgpartreia 1S ypauung, entecavir n
tenofovir

EmiAoyn BepaTtreiac kal didpkela BepaTtreiag

> 12 unveg: entecavir § tenofovir (0TTw¢ ot Xpovia HraTitida B)

HBV DNA ,ALT: K&B¢ 3 prvec

EASL. J Hepatol. 2009;50:227-242. Lok AS, et al. Hepatology. 2009;50:661-662.
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So if you go through the EASL and AASLD guidelines, you get some ideas about what’s recommended in terms of the choice of antiviral therapy and how therapy should be monitored. Now, I’ve editorialized a little bit here because the guidelines don’t answer all of the questions. So in terms of the choice of therapy—this is at least somewhat affected by the baseline HBV DNA level—so if it’s lower-undetectable, the AASLD guidelines recommend using either lamivudine or telbivudine, and they don’t really define low, they say undetectable in the guidelines, the EASL guidelines. And I think most would accept that a level below 2000 IU is probably reasonable to use any antiviral agent, including lamivudine. For patients with higher levels of viremia, above 2000 IU, it’s advisable to use a more potent agent, either entecavir or tenofovir because of the lower risk of antiviral resistance. 
 
The choice of therapy is also somewhat affected by the duration of therapy, the chemotherapy that is, so patients that are to receive prolonged chemotherapy for greater than 12 months should have 1 of the more potent agents, entecavir or tenofovir, because of the risk of resistance. Whereas, patients that are getting shorter therapy, particularly those with low levels of virus, may get away with the less potent agents. Now, there aren’t any specific guidelines on monitoring, however, most people would recommend to monitor these patients as one would monitor any patients on antiviral therapy, with HBV DNA levels and ALT monitoring done every 3 months while on therapy. 



= Xpovikn oTiyun (timing) avTiikng
Bepatreiag
[16Te TTPETTEI VO apXilel?
[Mpo TNG €vaping (2 fOouadeg) A TouhaxioTov padi hE TNV XNUEIOBEpaTTEia
Aev TTPETTEI va KOBUOTEPET TNV €vapn TG XNMEIOBEpATTEIOC
[16TE TTPETTEI VO DIOKOTITETAI?

Apxik yEtpnon HBYV DNA > 2000 IU/mL: utrapkTd¢ KivOuvog £€apaonc-
UTTOTPOTIAG NTTATITIOAC YMETA TNV OIAKOTI) TNG AVTIIKAG AYWYNG

ANWN avTiKAG aywyng OTTwg Kail otn Xpovia Hrarimida B
Apxikn pEtpnon HBY DNA < 2000 IU/mL
AvTIIKA aywyn 6-12 YAveS META TNV JIAKOTTH TNS XNMUEIOBEPATTEIOC

2UVEXNG ava unva EAeyxog emmmedwy HBV DNA kai ALT 1Tpog £ykaipn €VTOTTION
UTTOTPOTING TNG NTTATITIOAG META TNV OIAKOTIN TNG AVTIKAG aywyNng

EASL. J Hepatol. 2009;50:227-242. Lok AS, et al. Hepatology. 2009;50:661-662.
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Now importantly, the timing of antiviral therapy is critical. So as we pointed out from the Lau study and the Su study, starting therapy ideally before, or at least concomitantly with chemotherapy, is very important. However, that being said, it’s very important to make the point that there should not be a delay in the start of chemotherapy, and this is an issue because the testing and screening for hepatitis B may be done by oncologists who are less familiar with hepatitis B serology, and certainly less familiar with the antiviral agents. 
 
If they wait for a hepatology opinion and delay chemotherapy, this may worsen cancer outcomes, so it’s important to remember and to advise oncology colleagues that they can go ahead and start the chemotherapy, even if that means a slight delay in starting the antiviral therapy for hepatitis B. Most of the reactivations occur after the third cycle of chemotherapy, meaning that if there are a few days or even a couple of weeks of delay in starting the antiviral therapy, it’s likely okay—preferable to start earlier or before, but do not delay the chemotherapy.
 
Now, when to stop? This is, as I mentioned, a little bit of an unclear target but we just want to emphasize the fact that there is a risk of withdrawal flare. The risk of withdrawal flare is higher if there is a higher baseline HBV DNA, and for patients with a viral level at baseline that’s above 2000 IU, it’s probably appropriate to continue therapy as one would for chronic hepatitis B infection in general.
 
If they have a low baseline viral load, less than 2000 IU, continuing therapy for at least 6 and maybe up to 12 months after the end of chemotherapy is important, but at whatever time you stop it’s important to monitor the patients for withdrawal flares, and I would personally recommend doing HBV DNA levels and ALT levels at least monthly for the next few months after stopping the antiviral therapy to ensure a flare does not occur.
 



[Molol avoookaTaoTaApEVEOI aoBeveic Oa
TTPETTEI VA EAEYXOVTOI ?

= Evoeiteic AASLD atéuwv ugnAou kivouvoulll

— ACIC < P N AvaTtoAn, AvatoAikry EupwTtrn, NOTIa Kal
KevTpIkn , WRAIPBIKNA ,I6ayeveig
/

— HIV/HCV B¢gTIKoi aoBeveic
— |loTOpIKO XPNONG ouCIWY, EYKAEIOUOU, 0L oinon
— AlgokaBapon

1. Lok AS, et al. Hepatology. 2009;50:661-662.

2. Weinbaum CM, et al. MMWR Recomm Rep. 2008:57(RR-8):1-20.
3. Weinbaum CM, et al. Hepatology. 2009:49(suppl 5):S35-S44.

4. EASL. J Hepatol. 2009;50:227-242.
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However, the CDC and EASL recommend screening all patients prior to staring chemotherapy, and they make this case because of exactly the arguments that I made before, that many patients will not recognize that they’re infected with hepatitis B, they will be asymptomatic, and the cost of screening is low and there is effective therapy. I’ll show you some data to support the rationale for using this screen-all approach, rather than only screening high-risk individuals.



O , ; , ,
10106 gival 0 BEATIOTOG TPOTTOG TTPOANTITIKOU
EAEyYOUL?

O €AeyXocC TwV aTOPWV UPnAou KIvOUVOU TTPOUTTOBETEI TNV avayvwpion
AUTWY TWV ATOPWV

O €Aeyx0C OAWV TWV ATOPWYV Eival TTEPICOOTEPO EPIKTOC AAAG KAl
OIKOVOMIKQA OTTOOOTIKOTEPOG

‘EAeyxoc HBSAQ OAwv Twv aoBevwv
‘EAeyxoc HBV DNA poévo otoug HBSAQ-0<TIKOUG aoB¢evEic

O poAog Tou anti-HBc cival aca@ng, ol CUOTACEIG ATTO TIC DIAPOPES
ETTIOTNMOVIKEC ETAIPEIES TTOIKIAOUV:

EASL: HBsAg kai anti-HBc!!!

AASLD: HBsAg kai anti-HBcl?
CDC: HBsAg, anti-HBc ka1 anti-HBs!3]
ASCO: HBsAg 4

1. EASL. J Hepatol. 2009;50:227-242. 2. Lok AS, et al. Hepatology. 2009;50:661-662. 3. Weinbaum CM, et al. Hepatology. 2009:49(suppl 5):S35-S44. 4. Artz AS, et al. J Clin Oncol. 2010;28:3199-3202.
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So what’s the optimal screening strategy? Well, if you’re going to adopt screening high-risk individuals, this requires recognition of the high-risk population, which at least to date, I would argue, is not very well understood or recognized. Screening all patients is the most cost-effective, and it’s certainly the easiest to implement. HBsAg should be tested in all individuals, with follow-up HBV DNA in those that turn out to be positive. 
 
Now, the role of anti-HBc testing is a little bit less clear—the recommendations from the various guidelines are somewhat mixed. So if you look at EASL, they recommend HBsAg and anti-HBc, so does the AASLD; the CDC recommends both of those tests as well as anti-HBs, 
 
ASCO recommends considering HBsAg testing alone in high-risk populations. So you can see that there’s somewhat of a divergence of the appropriate screening strategy, and I would argue that it should be at least HBsAg testing, 
 



. 2nMacia Tng Trapouciag (Moévo) Anti-HBc
BeTIKOU

‘Evdeign €kBeong oto HBV

2UVNOWCG TTapapeEvel Epopou CWNG JE aoTadIOKN ATTWAEIQ PE TNV
TTAPOOO TWV XPOVWV

2UXVA PEUDWG OETIKA ATTOTEAECUATA EIDIKOTEPA OE TTEPIOXEG MN
EVONUIKEC TNG VOOOU

ATTouCoia BEPATTEUTIKWY OAYOPIiBuwWV
Kivduvol eTTavevepyoTToinong

MelwPEVOGS KiVOUVOG O€ TTEPITITWOEIG BEPATTEIAC OYKWY CUUTTAYWYV
opyavwyv

EmmAoyn TTpoANnTITIKNG aywyng Evavti HBV trapouadia Kippwang
EmAoyn TTpoAnTITIKNG aywyng evavti HBV eav:
O¢partreia ye Rituximab

Metapdoxeuon HUEAOU ) apXEYOVWYV KUTTAPWYV

Manzano-Alonso ML, et al. World J Gastroenterol. 2011;17:1531-1537.
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So if we look at the significance of lone anti-HBc positive patients, this really opens up another can of worms. So generally, this marker indicates exposure to HBV, and in most people it will persist lifelong, but some people may lose antibody years after controlling infection. So in some individual having lone anti-HBc positivity, positivity may be a false-positive if there are truly no HBV risk factors, and the problem is that there are really no guidelines for management, and the reason that this is important is because this is much more common than people who are HBsAg positive. If you remember the initial figure we looked at, with the prevalence of hepatitis B globally, although 350 million people are HBsAg positive, over 2 billion have evidence of exposure to hepatitis B and will be anti-HBc positive. 
 
So what to do with this very large group of patients is an important question. And the fact that they do still have traces of HBV DNA in their liver means that they are still, at least theoretically, at risk for reactivation. So if we look at the risks, the risks are certainly lower for most standard solid tumor regimes because these people have very good immune control, and it takes very severe immunosuppression for reactivation to occur.
 
Some recommend considering preemptive HBV therapy if people have cirrhosis, because they really can’t afford a reactivation, and some consider preemptive hepatitis B therapy in the following scenarios, particularly with the use of rituximab and in patients receiving a bone marrow or stem cell transplant. 
 



O
Rituximab: eéva ¢eXxwPIoTo TTPORANHa

MovokAwVIKO avTiowpa Evavti CD20 (0€ikTnG Twv
B-AEUQOKUTTAPWY )

Meiwon Twv B-KUTTApWV Kal ETITTEOWYV AVTICWHATWYV
Aucavouevn xpnon oe oxnuara CHOP-R, EPOCH-R

AuZnuévocg Kivouvoc uttoTpoTiic TNG HBV Kail o€ acBevic
ue apvnTiké HBsAQ kai BeTik6 HBCAD

«AvaaTPOMN» OPOUETATPOTIN: ETTAVEU@®AvVIoN HBSAQ o¢
ao0Beveic ue apvnTiKO HBSAQ AOyw atTwAEIag Tou
OVOOOAOYIKOU EAEYXOU

Yeo W, et al. Hepatology. 2006;43:209-220.
Papamichalis P, et al. Clin Res Hepatol Gastroenterol. 2012;36:84-93.
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So why is that? Well, rituximab is a particular problem. This is a monoclonal antibody directed against CD20, which is a B cell marker, and so it reduces total B cell numbers and antibody levels. 
 
It’s increasingly being used as part of standard chemotherapy regimes, including CHOP-R and EPOCH-R, and what’s been shown is there’s an increased risk of HBV reactivation in HBsAg positive patients, but importantly there’s also been a fairly high rate of reactivation documented in people who are HBsAg negative and just anti-HBc positive. And this brings up the concept of so-called reverse seroconversion, which is the reappearance of HBsAg in people who were previously HBsAg negative due to a loss of immune control. 



O
Rituximab: utroTrpoTtry HBV og aoBeveig

HBsAg-apvnTtikoug kal HBCAb OeTikoU

= Patients with diffuse large B-cell lymphoma

— HBsAg-negative, anti-HBc—positive individuals treated with
CHOP or CHOP-R
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O KivOuvog UTToTPOTTiG Eival TTOAU augnuévog o€ aoBeveig anti-HBc BeTikoUg
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This study published by Yeo and colleagues in the Journal of Clinical Oncology in 2009 showed that this is not a trivial risk, so they looked at patients with diffuse large B cell lymphoma who were all HBsAg negative but anti-HBc positive at baseline, and were randomized to receive CHOP or CHOP with rituximab, so-called CHOP-R. And what you see, importantly in the patients randomized to CHOP, there were no cases of reverse seroconversion. So none of these people became HBsAg positive and that’s certainly reassuring. 
 
However, when you look in the population who received rituximab, almost a quarter of these patients went on to become HBsAg positive, and one of these patients went on to die from a severe HBV reactivation. So when you start thinking about these numbers in terms of the total number of people with anti-HBc positive in the population, this becomes a fairly daunting figure and an important issue. 
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So the question is: How do you manage patients who are anti-HBc positive receiving rituximab? And to date there is no clear consensus, and that’s partially because there are relatively limited data. The options are start antiviral therapy before chemotherapy, follow the HBV DNA closely on chemotherapy and treat patients if the HBV DNA becomes positive, follow HBsAg closely on chemotherapy and start patients on therapy if they become HBsAg positive, or a combination of 2 and 3, following HBsAg and HBV DNA. 



YTtrotpotr HBV: daAAol TTOpAYOVTEG

BioAoyIkoi TTapAyovTeEC — AVOOOTPOTTOTIOINTIKOI TTAPAYOVTEG
PeuparoAoyia (ZEA,PA,AyyYEITIOEQ)
AegpuartoAloyia (psoriasis, pemphigus)
[aoTpevrepoAoyia (IPNE,AIH)

ATToUCia consensus
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So in other fields this is occurring because of the increasing use of biologics and immunomodulatory therapies, particularly in the rheumatology arena, with patients with lupus, rheumatoid arthritis or vasculitis, those with dermatologic diseases like psoriasis or pemphigus, and even in our own gastroenterology field patients with inflammatory bowel disease or autoimmune hepatitis. 
 
The data on the incidents in the management of HBV reactivation outside of oncology are very limited and really limited to case reports only. So, we don’t really know how frequently this happens, but all of us, or many of us have seen cases of reactivation in the literature; it’s peppered with a number of case reports. 



=
AVO@EPOMUEVOI TTAPAYOVTES

gTavevpyotroinong tng HBV Aoipwéng

Anti-TNF

(infliximab, adalimumalb,
etanercept)

AAAol
(rituximab, cyclosporine)

Antimetabolite
(methotrexate)

AvOoCOTPOTTOTTOINTIKA
OepaTtreia

Steroids Purine Analogues
(prednisone, budesonide) (azathioprine/6mp)

Roche B, et al. Liver Int. 2011;31(suppl 1):104-110.
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If you look at the agents that have been reported to cause HBV reactivation in the nononcology setting, probably the most number of reports are with anti-TNF agents, infliximab, adalimumab and etanercept. It’s also been reported with antimetabolites like methotrexate, less commonly with purine analogs like azathioprine and 6-MP, with long-term steroid use, prednisone and maybe even budesonide. And then as I’ve mentioned with rituximab, which is now also being used outside of the oncology arena, as well as with cyclosporine.
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So if we think of an overall strategy, that likely applies both in the oncology and in the nononcology setting, it is that patients scheduled for immunosuppressive therapy should all be screened. Again, some discussion about which screening test to do at the minimum HBsAg, and probably for patients in the nononcology setting, it’s important to also screen for anti-HBc as well as for anti-HBs. 
 
Those that are HBsAg positive, their HBV DNA should be measured. If it’s less than 2000 IU/mL these patients are probably safe to receive lamivudine for the duration, and then 6-12 months after the end of their immunosuppressive therapy. For those with a viral load above 2000 IU they should use a more potent agent of either entecavir or tenofovir, and use standard HBV endpoints to determine when to stop therapy. 
 
Importantly, whether patients receive lamivudine or the more potent agents, it’s critical to watch these patients for withdrawal flares when these drugs are stopped. For patients who are HBsAg negative but anti-HBc positive, in the nononcology setting, I think it’s certainly reasonable until we have more data, to recommend screening these patients for HBV DNA. If it’s positive, I would refer back to that level of positivity to determine which agents and the duration of therapy to be used.
 
For those who are HBV DNA negative but are still anti-HBc positive, the exact strategy for monitoring these patients is unknown. What I would recommend is to test the HBsAg monthly—this is an inexpensive test—and to follow the HBV DNA every 3 months, until at least 6-12 months after therapy. If it becomes positive, refer to the other side of the graph.
 
Now, the only caveats I would make to this strategy is if there is a concern about monitoring, either compliance or the ability to get monitoring done. I would err on the side of treatment; similarly, in patients who have significant liver disease, one would probably err on the side of treatment. And the higher risk individuals, those who are anti-HBs negative, and particularly older men, one might consider up front therapy even if the HBV DNA is undetectable.
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