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DR. REGEV:  Actually, John asked me to present the opposite opinion 
from what we heard in the last two sessions and that is: “Why should we 
actually continue to exclude those patients with underlying liver disease?  
And for those of you who don't know me, I'm now with Eli Lilly, but before 
that I was a hepatologist in academic centers for about 13 years. In the 
last 9 years I have worked at the University of Miami.  So I’m going to 
present this from the perspective of not only a pharmaceutical company, 
but also from a hepeatologist perspective. 

1 



Why Should We Include Subjects with 

Underlying Liver Diseases?


�	 “…they are likely to be treated with the drug if it is 

marketed.”


�	 “If the drug is intended to be prescribed or marketed to 

such patients after approval, they should be studied 

during controlled trials.”


Guidance for Industry. FDA. October 2007 

We all know the advantages of including patients with underlying liver 
diseases in clinical studies, and they are listed in the in the FDA draft 
Guidance. These patients are likely to be treated with the drug after 
marketing, and if the drug is intended to be prescribed post-marketing, 
why not treat them in the clinical study setting? 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of DILI 
� ALT fluctuations due to underlying liver disease 
¾ May lead to early discontinuation of a study drug 
¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking 
� Increase in fatty infiltration in NAFLD patients 

Well, it is a nice concept in general, and I not argue with this, but I'm 
going to submit to you that there are a few problems with this concept. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of DILI

� ALT fluctuations due to underlying liver disease

¾ May lead to early discontinuation of a study drug

¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking

� Increase in fatty infiltration in NAFLD patients 


Let's take care first of the issues that we all agree on, starting with the 
fact that we're not going to give investigational drugs in a clinical study 
setting to patients with acute liver disease. I think we have complete 
agreement on that.  So I'm going to just take it off the discussion. 
Patients with acute hepatitis A, even if they look just moderately sick, 
can be extremely sick if anything changes in the system; we know that 
from patients who had cholecystectomies during acute viral hepatitis, 
and they do very poorly. 

And let's agree that we're not going to 
discuss the second point here, which is that we don't want to give 
experimental medications to patients with decompensated liver 
disease, and I think there's enough evidence to support this. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of DILI

� ALT fluctuations due to underlying liver disease

¾ May lead to early discontinuation of a study drug

¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking

� Increase in fatty infiltration in NAFLD patients 


So I'm going straight to the third issue, and here this had been 
discussed here yesterday several times. I think by now we can 
probably say that we have many examples where underlying liver 
disease can actually increase the severity or incidence of drug-
induced liver disease. 
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Could the Conventional Wisdom be Wrong? 

“The often cited warning that drugs known to produce 
hepatic injury should not be given to patients with 
liver disease has little foundation in fact” 

Hyman Zimmerman 

We mentioned many times  that when Hyman Zimmerman had 
made his comments, there was little foundation in fact to this 
thought, but the factual foundation has increased in the last 10 
years. 
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Increased Incidence of DILI in Patients 
with Underlying Liver Disease 

Watkins. Toxicologic Pathology; 2005:33:1–5 

I'm not going to discuss the mechanism here.  I don't know if it is 
because the addition of a drug to a patient with an underlying liver 
disease actually increases the actual incidence of DILI or if it interferes 
with protective mechanisms such as adaptation.  For all practical 
purposes, we will end up with a patient with severe drug-induced liver 
injury.  So it doesn't really matter what is the mechanism.  
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Role of Underlying Liver Disease 
in Increasing Rate of DILI 

And we have many examples of that.  I'm going to bring very few 
because of time constraints. This is an article published in 2000 in 
Hepatology, showing the risk of hepatotoxicity from anti-TB drugs in 
patients who had an underlying hepatitis B. I'm just going to read this 
sentence: “The incidence of liver dysfunction was significantly higher 
in HBV carriers given anti-TB drugs.  The incidence of DILI was 35 %t 
in HBV carriers compared to 9.4 % in non-carriers, and 8.1% in HBV 
carriers not given anti-TB drugs.” So this liver dysfunction was 
induced by anti-TB medication.  And the authors conclusions were 
that age and hepatitis B infection were the only two significant risk 
factors for hepatotoxicity related to anti-TB therapy.  This is not new 
information. There is actually an earlier study showing the same thing 
with hepatitis C patients and anti-TB drugs. 
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Role of Underlying Liver Disease 
in Increasing Rate of DILI 

As you can see in this study, patients who had hepatitis C with no HIV 
coinfection and received anti-TB drugs had five times more risk of 
developing drug-induced hepatitis.  And by the way,coinfection with both  
HIV and HCV increased this risk by almost 15 times.  So again this is 
well documented information, and I could bring you several other studies 
showing the same thing.. 
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Role of Underlying Liver Disease 

in Increasing Rate of DILI


� HCV coinfection is associated with a 2-10-fold increase in risk 

of developing elevated aminotransferase levels during HAART


M. Bonacini. CID 2004:38 (Suppl 2):S104-S108 

The same thing was shown with other groups of drugs, such as 
anti-HIV drugs (or HAART) in patients with hepatitis B or C.  As you 
can see in this review article, patients with underlying hepatitis C 
had 2.5, 10.6, 3.7, and 3.2 times higher risk of severe drug-induced 
liver injury due to anti-HIV drugs, compared to patients with no 
underlying hepatitis C 
The authors concluded that coinfection with hepatitis C is 
associated with 2 to 10-fold increase in the risk of developing 
aminotransferase elevations during HAART therapy. 
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Role of Underlying Liver Disease 

in Increasing Rate of DILI


� HBV coinfection is associated with a 3-8-fold increase in risk 
of developing elevated aminotransferase levels during HAART 

M. Bonacini. CID 2004:38 (Suppl 2):S104-S108 

The same was found in patients with underlying hepatitis B, which was 
associated with 3 to 8-fold increase in the risk of DILI. We are always 
faced with the question: was it the drug that caused the liver injury, or 
was it the underlying liver disease? 
Well, although it is not easy to differentiate between the two in some 
cases, it looks more and more like the drug is really the cause in many 
of these studies. This is nicely demonstrated in the next study. 

11 



Role of Underlying Liver Disease 

in Increasing Rate of DILI


� A retrospective study using the Dept. of Veterans Affairs database 
� 11,678 patients with HIV-only and 4,761 patients with coinfection 

This study, published in the Journal of Hepatology 2005, examined the 
risk of fulminant hepatic failure in patients with HIV in the HAART era. 
This large study looked at 11,678 VA patients who were infected with 
HIV only, and at 4,761 coinfectied with HIV and HCV. 
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Role of Underlying Liver Disease 

in Increasing Rate of DILI


� HAART and hepatitis C appear to act synergistically in HIV-infected 
patients to increase the risk of fulminant hepatic failure 

J.R. Kramer et al.  Journal of Hepatology 2005;42:309–314 

As you can see in this table, in the general group the risk of hepatic 
failure was 2.6-fold in patients with underlying hepatitis C. In 
contrast, before the HAART era, there was no increased risk of 
fulminant hepatic failure in patients with underlying hepatitis C, 
suggesting that the increased risk of fulminant failure was related to 
the HAART drugs reather than the underlying viral disease. 
And finally when they looked only at patients from the HAART era, 
there was a 5.86 times increase in fulminant hepatic failure that was 
clearly drug-induced. They are basically hepatotoxic like many other 
medications. 
The authors concluded that HAART and hepatitis C appear to act 
synergistically in HIV-infected patients to increase the risk of 
fulminant hepatic failure.  
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Role of Underlying Liver Disease 
in Increasing Rate of DILI 

� 169 liver biopsies from 71 patients on methotrexate 

And this is not limnited to hepatitis B and hepatitis C. The following is 
an example showing how another underlying liver disease, non-
alcoholic fatty liver disease, can increase the risk of DILI. 
This is a recent publication in the Journal of Hepatology by a group 
from Sweden. They looked at patients receiving methotrexate for 
psoriasis. They tried to establish whether risk factors for fatty liver 
disease such as in diabetes type 2 were associated with increased 
risk of developing methotrexate-induced liver fibrosis. 
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Role of Underlying Liver Disease 
in Increasing Rate of DILI 

Advanced fibrosis (stage≥3) in patients with or without at least one of the risk 
factors: overweight, high alcohol consumption, diabetes mellitus or viral hepatitis. 

The results of this interesting study are presented in this slide. As you 
can see, patients who had underlying liver diseases or risk factors for 
liver disease such as high alcohol consumption, diabetes, overweight, 
or viral hepatitis, had increased risk of developing stage 3 fibrosis due 
to methotrexate. The difference was about 75 percent, compared to 10 
percent. 
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Role of Underlying Liver Disease 
in Increasing Rate of DILI 

Advanced fibrosis (stage≥3) in patients with or without diabetes mellitus type II. 

But when these investigators looked at  diabetes mellitus type II alone, 
which is a very strong risk factor for fatty liver disease, the results 
were not less impressive.  Again methotrexate had a much higher risk 
of causing stage 3 liver fibrosis if the treated patient had fatty liver 
disease to begin with, or diabetes mellitus type II to begin with. 
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Role of Underlying Liver Disease 

in Increasing Rate of DILI


Conclusion: Patients with methotrexate treated psoriasis and 
risk factors for liver disease, especially diabetes type 2 or 
overweight, are at higher risk of developing severe liver 
fibrosis compared to those without such risk factors 

Rosenberg P. et al. Journal of Hepatology 2007;46:1111–1118 

The authors concluded that patients with methotrexate-treated 
psoriasis and risk factors for liver disease, especially diabetes type II 
or overweight, are at higher risk of developing severe fibrosis of the 
liver, compared to those without such risk factors.  So it looks like 
underlying fatty liver disease may also be a risk factor for more 
frequent of more severe DILI. 
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Increased Risk of DILI in Patients 
with Underlying Liver Diseases 

� Isoniazid/ Rifampin + chronic hepatitis B 
� Isoniazid/ Rifampin + chronic hepatitis C 
� HIV drugs + chronic hepatitis B 
� HIV drugs + chronic hepatitis C 
� Methotrexate + alcoholic liver disease  
� Methotrexate +  NAFLD 

This list shopws a few examples of situations where combinations of 
underlying chronic liver diseases and a superimposed medication lead 
toa higher risk of hepatotoxicity. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of DILI 
� ALT fluctuations due to underlying liver disease 
¾ May lead to early discontinuation of a study drug 
¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking 
� Increase in fatty infiltration in NAFLD patients 

And I'm going straight to point number 4.  And here I'm going to switch 
to completely different problem that we may encounter if we 
enrollpatientswith underlying liver diseases in clinical studies.  It is 
called spontaneous ALT fluctuations, which is a real issue with some 
liver diseases. Unfortunately, if that happens during a clinical trial, it 
may lead to discontinuation of a drug, or even to termination of a 
study, although it may be completely unrelated to the drug and the 
real cause is the underlying liver disease.  I'll give you just a very few 
examples.  
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ALT Fluctuations in HCV Patients 

Hepatitis C is well known to be associated with fluctuations in ALT.  
These fluctuations are typically spontaneous and have no. clear 
initiating factor. 
Take a look at a this study published in Hepatology, in which a group 
from Japan looked at ALT levels in patients with hepatitis C who 
were not receiving any medical treatment. 
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ALT Fluctuations in HCV Patients 

H. Ito et al. Hepatology Research 2004;30:11–17 

You can see that ALT may jump from 40 to almost 300, in this case 
from 30 to almost 120. This sometimes goes with parallel increases in 
HCV RNA levels, or sometimes without such changes. This could 
happen in a clinical trial, and may lead to confusion and erroneous 
decisions. 
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ALT Fluctuations in HCV Patients 

To se how common this penomenon is, let’s look at another Japanese 
study. The authors of the study looked at the risk of 
De veloping ALT fluctuation in chronic HCV patients who had been 
enrolled with normal levels of hepatic  enzymes and with normal liver 
tests, but only a hepatitis C background.  
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ALT Fluctuations in HCV Patients 

Hirofumi Uto et al. J Gastroenterol 2007; 42:673–680 

During a five-year follow-up, they had a risk of 31.8% of having ALT 
fluctuations.  Occasionally, but much less often, there were fluctuations 
in bilirubin levels.  When that happens, and the patient is in a clinical 
trial, and is getting an investigational drug, what are we doing with this 
patient? We'll talk about it soon.  
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Fluctuations in Liver Enzymes 

� Chronic hepatitis B 
� Chronic hepatitis C 
� Autoimmune hepatitis 
� Alcoholic hepatitis 
� Nonalcoholic steatohepatitis 

Enzyme fluctuations can happen in hepatitis C, or in B to a lesser 
extent, but also can happen in different kinds of liver diseases.  For 
example, autoimmune hepatitis, especially in phases when it is not 
treated, could also have fluctuations.  Alcoholic hepatitis commonly 
exhibits fluctuations in AST and ALT levels, and even nonalcoholic 
steatohepatitismay show fluctuations in liver enzymes, although in 
lower magnitude. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction

� ULD may increase incidence/severity of severe DILI

� ALT fluctuations due to underlying liver disease

¾ May lead to early discontinuation of a study drug

¾ May lead to early termination of the study 


� Flare up of underlying liver disease due to the drug

� Flare up of alcoholic liver disease due to recurrent 


drinking

� Increase in fatty infiltration in NAFLD patients 


Another problem we may encounter during clinical trials is flare-ups 
of the underlying ;iver disease. Some drugs, when combined with 
certajn liver diseases, may cause activation and flare-up of these 
diseases, which may sometimes be quite severe. 
One example classically is hepatitis B, but there are others. For the 
sake of time,  I'm just going to show one recently published study 
that looked at hepatitis B patients getting chemotherapy for 
Hodgkin's Disease. 
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Flare-up of Underlying Liver Disease 

This study compares two types of approaches to management in this 
patient population: prophylactic treatment versus treatment upon 
detection of a flare-up. To show you how common HBV flare-up is, I will 
just show the results of the group of patients who did not receive 
prophylaxis. 
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Flare-up of Underlying Liver Disease 

Hsu C, et al. Hepatology 2008;47:844-853 

As you can see, out of 25 patients that did not receive prophylaxis, 14 
had a flare-up of hepatitis B, of whom 9 had an increase of ALT to 10 
times the upper limit of normal, and 5 had an increase in bilirubin to 
more than 1.5 times the upper limit of normal.. 
This was clearly related to the effect of cytotoxic chemotherapy on 
hepatitis V infection. 
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Flare-up or Exacerbation of Chronic 

Stable Liver Disease


� Chronic hepatitis B + Cytotoxic chemotherapy 
� Chronic hepatitis C + Cytotoxic chemotherapy 
� Chronic hepatitis B/C + Corticosteroids 
� Chronic hepatitis B/C + Immune suppressants 
� Autoimmune hepatitis + Interferon, statins, etc. 

Cytotoxic chemotherapy can have a similar effect with hepatitis C, 
although to a lesser extent. Similar flare-ups of viral hepatitis can be 
seen with corticosteroids and other immunosuppressive drugs 
including anti-rejection medications and anti-rheumatoid arthritis 
agents. In a completely different mechanism, autoimmune hepatitis 
can exhibit flare-ups with certain medications as well\. A classical 
example is interferon-alpha, but we see it with statins and other drugs 
that could potentially lead to an triggering of an autoimmune hepatitis. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of severe DILI 
� ALT fluctuations due to underlying liver disease 
¾ May lead to early discontinuation of a study drug 
¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking 
� Increase in fatty infiltration in NAFLD patients 

When we talk about enrolling patients who are chronic alcoholics, with 
alcoholic liver disease, we can expectadditional specific problems. As 
we know, a very high percentage of these patients will relapse and will 
go back to drinking alcohol even during clinical trials. Unfortunatel, we 
cannot always be sure if they're doing that or not because the history is 
not always accurate.  
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Relapse in Alcohol Dependent Patients 

This slide shows as an example a group of patients followed after liver 
transplant for alcoholic liver disease.  And you can see that in the first 6 
months, 66 percent relapsed. This is a common problem, and when a 
patient with a history of alcohol abuse is enrolled in a clinical trial, there 
is significant risk that he will go back to drinking alcohol during the 
study. 
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Potential Problems 

� DILI may worsen a coexisting acute liver disease  
� DILI may lead to decompansation in patients with liver 

dysfunction 
� ULD may increase incidence/severity of severe DILI 
� ALT fluctuations due to underlying liver disease 
¾ May lead to early discontinuation of a study drug 
¾ May lead to early termination of the study 

� Flare up of underlying liver disease due to the drug 
� Flare up of alcoholic liver disease due to recurrent 

drinking 
� Increase in fatty infiltration in NAFLD patients 

And lastly, how about patients with nonalcoholic fatty liver disease?  
Well, this may look like a pretty safe group of patients to treat.  
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Drugs Increasing fatty infiltration 

� Methotrexate 
� Amiodarone 
� Steroids 
� Leuprorelin 
� Tamoxifen 
� Chemotherapy (fluorouracil + irinotecan) 

Well, unfortunately, there's a long list of medications, and this is just a 
few of them, that can actually induce hepatic steatosis, and can actually 
increase the amount of fat in the liver.  The question is, what is the 
outcome of this medication given to a patient that has already a 
significant hepatic steatosis maybe with some fibrosis?  Does it move 
the process much more rapidly forward?  If the patient presents with 
cirrhosis or a liver tumor, was it caused by the drug or was it the result of 
the natural history of his fatty liver? 
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Will We Obtain 


Significant Information?


Let me look at this fro another direction for a second. Let’s assume we 
decide to go ahead and enroll patients with underlying disease in 
clinical trials. How much information are we going to obtain when we 
actually enroll these patients? 
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Chronic Liver Disease 
Prevalence in United States 

1. Alter MF et al. N Engl J Med. 1999;341:556 -562. 
2. Venkataramani A, Sorrell MD. In: Maddrey WC, Feldman M, eds. Atlas of the Liver. 
Philadelphia: Current Medicine;1999:9.0. 
3. Adapted from http://www.nhlbi.nih.gov/new/press/01/09 -25.htm. Accessed 11/01/02 
4. McQuillan GM et al. Am J Public Health 1999;89:14-18. 

 

Well, let's first look at the numbers.  How many patients with hepatitis C do 
we have in the United States?  Well, for formal percentage is 1.8%.  That 
means that if we have a clinical trial of 500 randomly selected patients, 
we'll probably have 9 patients among them. But wait a minute.  Out of 
those 1.8 percent, less than half are actually diagnosed, and in some 
areas 80% are not..  So we're going to have less than 4, and out of these 
4, the primary care physician may tell 2 not to enroll because you have 
liver disease.  So we probably have 2.  Now how do we randomize those 
two? Think about this. 
Take a look at the alcoholic liver disease diagnosed in the United States in 
about 0.7 percent.  That means that out of 500, we have less than 4. Two 
of them will not tell you that they alcoholic liver disease by the way. How 
do you randomize them? 
And how about chronic hepatitis B?  In the U.S. about 2 patients out of 
500. Well, if there’re 1,000 patients in the study, we would have maybe 4. 
I calculated that back at the hotel.  (Laughter.) So how do you randomize 
them? 
How about hemochromatosis or Wilson disease, where we may not have 
even 1 in a large clincial study 
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Disease Out of 500 Prevalence Rate

Chronic hepatitis C1 

Alcoholic liver disease2 

9 

< 4 

1.8% 

0.7% 

Hemochromatosis3 < 3 0.5% 

Chronic Hepatitis B4 2 0.4% 



A Hy’s Rule Levels in a Study Patient 
with Chronic Hepatitis C 

1.DILI? 
Discontinue study drug. Discuss discontinuing the study 

2. Interaction drug + hepatitis C? 
Discontinue study drug. Discuss Excluding HCV patients  

3.Exacerbation of hepatitis C? 
Start PEG-Interferon + Ribavirin 

4.Unrelated to either study drug or HCV? 
Work up and treat for hepatitis A,B, AIH, ALD, etc.   

let's say we did enroll patients with hepatitis C and we do have this 
precious patient that we follow very closely and all of a sudden, he has 
Hy's Rule level, not Hy's Rule abnormality yet, just Hy's Rule level.  So it 
should be called Hy's Rule only if it will be proven to be the drug, but I'm 
going to just submit to you that he has ALT of three times the upper limit 
of normal and bilirubin of two times the upper limit of normal.  Is it DILI? 
Well, if we think it's DILI, then we need to discontinue the study drug or 
maybe discuss discontinuing the study .but how can we tell the 
difference?  I cannot tell the difference.  I've been a hepatologist for 
years and I cannot tell the difference; it’s very complicated. 
And let's say we decided it's an interaction. What do we do then?  
Again, do we discontinue the study drug?  Do we exclude HCV patients 
in the future from getting this drug?  And how about if we think it's 
exacerbation of hepatitis C? Then do we start giving interferon? Do we 
exclude the patient from the study?  And how about if we think it's not 
related to other study of HVC? Then we have to work up these patients 
very carefully because hepatitis C goes with alcohol, with hepatitis B, 
and with other diseases. 
So what are we going to do exactly?  This is something we need to be 
very clear on before we enroll this patient. 
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Long Term Conclusions 


1.DILI? 
Ban HCV patients from receiving the drug?  

2. Interaction drug + hepatitis C? 
Start a clinical trial treating 1,000 HCV patients? 

3.Exacerbation of hepatitis C? 
Ban HVC patients from receiving the drug, and start a 
clinical trial treating 1,000 HCV patient?  

How about long term conclusions?  Let's say we decided this HCV 
patient had drug-induced liver disease.  Does that mean in the long run, 
we ban HCV patients from receiving the drug?  What does it mean 
exactly?  Or let's say we think it's interaction between the drug and 
Hepatitis C.  Does it mean we'll start a clinical trial for Hepatitis C 
patients? Should we enroll 1,000 HCV patients to look at this drug.  
And how about if it's just an exacerbation of hepatitis C?  Then do we 
both ban the drug and start a clinical trial.  You need think very carefully 
about what we are going to do with this data once it becomes available. 
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Risk Benefit Ratio 
Risks	 Benefits 

� Increased risk of severe	 � These patients are 
DILI during clinical trials	 likely to receive the 

drug post marketing � Misinterpretation of 

results 
 � Reveal potential 

problems during� Erroneous clinical trials ratherdiscontinuation of study than post marketingdrug (?)
� Erroneous 

discontinuation of study


� Abandoning a good 

drug for the wrong 

reasons


So again, enrolling patients with underlying liver disease makes sense 
because they are likely to receive the drug post-marketing, and we want 
to reveal problems before the drug is approved.  
But look at the risks.  Is it worth it?  We may be increasing the risk of 
severe DILI.  We are increasing the risk of misinterpretation of the 
results, erroneous discontinuation of a study drug, erroneous 
discontinuation of a study, and abandoning of a good drug for the wrong 
reasons. These are all risks that we need to think about. 
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Yes! Let’s Include Them, 

Except for the Following:


Include Do Not Include 
Acute hepatitis A,B,C,D,E 

Acute alcoholic hepatitis 

All other acute liver diseases 

Decompensated Cirrhosis 

Chronic hepatitis B 

Chronic hepatitis C 

Autoimmune hepatitis 

Chronic alcoholic liver disease 

NASH 

Other chronic liver diseases 

So just looking at it from a different perspective, in general again, it looks like a nice 
idea. But let's think about the specific groups of patients.  Acute Hepatitis A, B, C, D, E 
we decided not good.  Acute alcoholic hepatitis, not a good group to enroll.  I think we 
all agree on that. Oother acute liver diseases?  Not a good idea.  
Decompensated cirrhosis, well, probably we will all agree that this is not a good group 
to enroll. Chronic hepatitis C again, fluctuations, maybe flare ups, many of them are 
undiagnosed and by the way, when hepatitis C patients is just known as hepatitis C, 
the levels of ALT, they do not tell you what the severity of the liver injuries.  It could be 
anywhere from mild inflammation to advanced cirrhosis and you will not know.  It is 
just in your study. 
How about autoimmune hepatitis? It could be a problem.  How about chronic alcoholic 
liver disease?  Well, many issues with those patients and always the potential risk of 
having one that you don't know, in effect, full blown drinking. 
How about NASH?  Some are good in the beginning but also some problems with 
drugs that cause fatty liver disease and some problems with the fact that these 
patients may actually have drugs that are moving forward in their effects like 
methotrexate, when you have fatty liver disease.  
Well, how about other chronic liver diseases?  Well, patients with Wilson disease, 
hemochromatosis, alpha-1 antitrypsin deficiency.  Who wants these rare very esoteric 
diseases in the study?  God knows how they will respond.  (Laughter.)  Well, maybe 
there are others, maybe but we're not sure yet. 
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Summary


�	 Including patients with pre-existing liver diseases in 
clinical trials carries multiple potential risks and logistical 
difficulties 

�	 These difficulties would make the practicality and 
feasibility of this approach highly questionable in many 
cases 

�	 Inclusion of patients with pre-existing liver disease in 
clinical trials
-
¾ should be carefully discussed on a case-by-case basis


¾ should not be adopted as a swiping recommendation


To summarize, I'm going to be very accurate here because I know 
this is recorded.  
Including patients with preexisting liver diseases in clinical trials 
carries multiple potential risks and logistical difficulties. These 
difficulties would make practicality and feasibility of this approach 
highly questionable in many cases. 
So inclusion of patients with preexisting liver disease in clinical trials 
should be carefully discussed on a case-by-case basis, preferably 
with a hepatologist, and should not be adopted as a sweeping 
recommendation. 
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40 

And lastly, I want you to remember, if we do involve patients with 
liver disease, we are actually opening a can of worms, and I want 
you to remember this.  Zymurgy’s  first law of evolving systems 
dynamics says:”Once you open a can of works, the only way to 
recan them is to use a bigger can.” (Laughter.) 

Summary 

Zymurgy's First Law of Evolving 
Systems Dynamics: 

Once you open a can of 
worms, the only way to recan 
them is to use a bigger can. 



Thank You


Thank you very much. 
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