
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2002/0028214 A1 

PIAZZA 

US 20020028214A1 

(43) Pub. Date: Mar. 7, 2002 

(54) 

(76) 

(*) 

(21) 

(22) 

(86) 

METHOD OF PRODUCING SPECIFIC 
IMMUNOGLOBIN TO BLOCK HCV 
INFECTION 

Inventor: MARCELLO PIAZZA, NAPOLI (IT) 

Correspondence Address: 
OBLON SPIVAK MCCLELLAND 
MAIER & NEUSTADT 
1755 JEFFERSON DAVIS HIGHWAY 
FOURTH FLOOR 
ARLINGTON, VA 22202 

Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

Appl. No.: 09/117,292 

PCT Filed: Feb. 24, 1997 

PCT No.: PCT/IT97/00037 

(30) Foreign Application Priority Data 

Feb. 26, 1996 (IT) ............................. .. PN-96-A/000013 

Publication Classi?cation 

(51) Int. C1.7 ........................ .. A61K 39/29; A61K 39/42 

(52) us. Cl. ............. .. 424/2281; 424/1491; 424/1611; 
424/1891 

(57) ABSTRACT 

A drug Which protects individuals against hepatitis C virus 
(HCV) is made of HCV hyperirnrnune globulins, Which 
guarantee a substantial hyperirnrnunity against HCV thanks 
to a substantial hyperconcentration of virus C neutralizing 
antibodies. This hyperconcentration is obtained from blood 
of a large number of antiHCV positive blood donors. The 
material used for the preparation of the HCV hyperirnrnune 
globulins is made of up to 100 % of antiHCV positive blood 
units. 
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METHOD OF PRODUCING SPECIFIC 
IMMUNOGLOBIN TO BLOCK HCV INFECTION 

[0001] The present invention relates to a drug adapted to 
protect individuals against the viral hepatitis infection. 

[0002] It Was only in the early 40’s, in the U.S.A., that 
viruses (designated “hepatitis A and hepatitis B viruses”) 
capable of causing hepatitis Were detected in samples of 
human blood. Individuals invariably recover from viral 
hepatitis A, Whereas 5-10% of patients affected by viral 
hepatitis B do not recover, but go on to develop chronic 
hepatitis or become asymptomatic chronic carriers of the 
disease. The serum of patients Who recover from viral 
hepatitis infection contains antibodies that neutraliZe the 
effect of the virus. 

[0003] Consequently, in an attempt to protect individuals 
at-risk of contracting the infection, researchers began ?rst to 
produce immune serum globulins and later vaccines. 

[0004] When only hepatitis A and B viruses Were knoWn, 
all viral hepatitis infections not attributable to these viruses 
Were called “nonA-nonB hepatitis”. It is important to note 
that the hepatitis C virus (HCV) Was discovered only about 
seven years ago and that it is the cause of the majority (80%) 
of parenterally transmitted nonA-nonB hepatitis cases. 

[0005] Hepatitis C infection can be very severe because of 
its fatal sequelae, i.e., chronic hepatitis, liver cirrhosis and 
hepatocellular carcinoma. Only about 20-30% of infected 
individuals recover from the disease. Furthermore, infected 
subjects can transmit the infection to other individuals by 
means of their blood, the seXual route, etc. 

[0006] It should be noted that most HCV-infected indi 
viduals are asymptomatic. Therefore, they are often unaWare 
they have the infection and can transmit it to others. 

[0007] While vaccines and speci?c immune preparations 
are used for the prevention of hepatitis A and B infection, 
there are at present no measures to protect all the many 
subjects eXposed to the risk of acquiring HCV infection. 

[0008] At present, HCV affects about 300 million people 
WorldWide. Given the lack of effective protective measures, 
these infected individuals are a potential danger because 
they can spread this scourge through the World With devas 
tating human, social and economic consequences. 

[0009] The drug according to the present invention intends 
to make available to mankind a product that can effectively 
protect from HCV infection and is characteriZed by a 
substantial hyperimmunity against HCV, said hyperimmu 
nity being due to a substantial hyperconcentration of virus C 
neutraliZing antibodies. 

[0010] Furthermore the drug according to the invention 
Would be produced from blood units collected from HCV 
infected individuals that contain a substantially high con 
centrations of HCV neutraliZing antibodies. The ?nal prod 
uct Would be safe because any HCV or any other possible 
infectious agents, that could be present in the blood units 
used for preparing the drug according to the invention, are 
inactivated by the Cohn method (alcohol fractionation) 
and/or by other possible virucidal treatments and/or addi 
tional methods capable of inactivating infectious agents. 

[0011] At last, the use of the drug according to the 
invention is directed to substantially protect the individuals 
against HCV infection, such as, for example: 
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[0012] seXual partners of HCV-infected patients, 

[0013] patients undergoing hemodialysis, 

[0014] patients undergoing dental therapy or chiropo 
distry, 

[0015] drug abusers, 
[0016] patients affected by HCV-related fulminant 

hepatitis, liver cirrhosis or hepatocellular carcinoma 
undergoing liver transplantation, 

[0017] 
[0018] Additionally, the use of the drug according to the 
invention is also directed to substantially block HCV infec 
tion in all other possible conditions. 

etc, etc.. 

[0019] These and further features of the drug according to 
the invention Will be apparent from the folloWing descrip 
tion. 

DESCRIPTION 

[0020] The proposal of the drug according to the invention 
arose from an informed intuition later con?rmed by experi 
ments performed both in animals and in humans. 

[0021] It is Well knoWn that blood is used also for the 
production of immune serum globulins (ISG or standard 
polyvalent ISG), that are present in plasma (the liquid part 
of blood) and are effective in preventing one or more 
infectious diseases. The starting material for the preparation 
of ISG is generally blood collected from at least 10,000 
blood donors. 

[0022] The mechanism of prevention obtained With ISG is 
the folloWing: individuals affected by one or more infectious 
diseases (Which can be clinically apparent or not) produce 
antibodies against those infectious agents and these antibod 
ies are present in their blood. Some of these antibodies are 
de?ned “infection-related”, because their presence is evi 
dence of the infection, Whereas other antibodies are de?ned 
“neutralizing”, because they are able to destroy the agents 
that cause the infection. 

[0023] For eXample, subjects infected by hepatitis Avirus 
recover because they produce hepatitis A virus antibodies 
(i.e. hepatitis A virus neutraliZing antibodies), that destroy 
the infectious agent. After recovery from the illness, the 
“memory” of this eXperience (infection) remains in the 
blood because hepatitis A virus neutraliZing antibodies per 
sist throughout the subject’s life. 

[0024] If the plasma of a subject Who has recovered from 
hepatitis A infection (and Which thus contains hepatitis virus 
AneutraliZing antibodies) is administered to person Who has 
never been eXposed to hepatitis A virus and hence is sus 
ceptible to infection, the latter Will be protected against this 
virus by virtue of these passively administered antibodies. 
Because hepatitis A virus neutraliZing antibodies, like most 
neutraliZing antibodies against other infectious agents, are 
present only in a limited percentage of the population, the 
starting material for producing ISG, Which is effective 
against several infectious agents, must be blood pooled from 
at least 10,000 blood donors. Protection from infection can 
also be obtained With “hyperimmune globulins” (i.e., spe 
ci?c immune globulins) that contain the same antibodies as 
ISG, eXcept that the antibody against one particular infec 
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tious agent is present in high concentration (i.e., at least 
?ve-fold the concentration present in standard polyvalent 
ISG). 
[0025] Hyperimmune globulin preparations are produced 
from the blood of donors speci?cally immunized With the 
relative vaccine or from blood donors Who have recovered 
from the natural infection. 

[0026] HCV infection is one of the most pressing health 
problems facing mankind today. About 300 million indi 
viduals WorldWide are infected by this virus, many of Whom 
die from liver cirrhosis or liver cancer. A fundamental 
problem in the ?ght against HCV infection is the existence 
of asymptomatic infected subjects, Who are unaWare they are 
affected and Who are a potential source of infection for 
others. 

[0027] Seven years ago Dr.M.Houghton and his research 
team (Chiron Corp., Emeryville, Calif., USA) identi?ed the 
etiological agent of hepatitis C infection. This led to a 
breakthrough and for the ?rst time a serological test became 
available that identi?ed individuals infected by HCV. The 
diagnostic test is based on the detection of the antibodies 
induced by the virus (i.e., HCV antibodies). As mentioned 
above, these antibodies are infection-related antibodies and 
their presence in serum is merely a demonstration that the 
subject is HCV-infected. 

[0028] Generally, the percentage of HCV-infected subjects 
varies from country to country and from continent to con 
tinent. In Italy the mean prevalence of HCV infection in the 
population is about 2%, it is loWer in the USA and about 
4.5% in Africa. It is important to emphasiZe that about 50% 
of the pooled blood samples used WorldWide come from 
developing countries. Untill 1993 blood pooling centers did 
not discriminate HCV-infected blood donors from other 
donors. After 1993 most healthy authorities WorldWide 
decreed that the anti-HCV positive blood units (i.e., blood 
containing infection-related antibodies) collected from 
HCV-infected donors should not to be used in pooled blood 
samples. 
[0029] Thus, about 2% of blood units collected in Italy and 
4.5% of blood units collected in Africa, etc., are discarded 
because they are anti-HCV positive. In Italy the laW accord 
ing to Which all anti-HCV positive blood units are discarded 
came into effect in March 1993. After this date only anti 
HCV negative blood units are used to prepare ISG. 

[0030] On the intuition that ISG contain HCV neutraliZing 
antibodies, before the tests to detect said HCV neutraliZing 
antibodies Were available, PiaZZa and co-Workers, in a 
research that started in 1991 and ended in 1993, found that 
ISG produced from blood units, Which Were not screened for 
anti-HCV, protected the sexual partners of HCV-infected 
patients from the infection in a statistically signi?cant fash 
ion. Later in an experimental study on chimpanZees Hough 
ton et al. shoWed that HCV induced the appearance of 
neutraliZing antibodies, de?ned anti-gpE1/gpE2, that pro 
tected the chimpanZees from the infection. The neutraliZing 
activity of these antibodies Was con?rmed by a reliable 
speci?c test (neutralization of binding assay). 

[0031] The unscreened ISG used by PiaZZa in his clinical 
study and some lots of screened ISG produced after 1993 
Were tested to verify if they contained the anti-gpE1/gpE2 
neutraliZing antibodies. 
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[0032] The results of this study Were striking: 

[0033] a) all the lots of ISG produced from blood 
units pooled from donors unscreened for anti-HCV 
contained high titers of HCV neutraliZing antibodies; 

[0034] b) no HCV neutraliZing antibodies Were 
detected in any of the lots of screened ISG currently 
on the market, Which are produced exclusively from 
anti-HCV negative blood units. 

[0035] PiaZZa then asked to himself Which Was the differ 
ence betWeen the unscreened ISG preparations Which con 
tain HCV neutraliZing antibodies and the screened ISG 
preparations Which do not contain said HCV neutraliZing 
antibodies. 

[0036] PiaZZa intuited that the difference consists only in 
the fact that the unscreened ISG contain a small (about 2%) 
percentage of anti-HCV positive blood units, Whereas the 
screened ones do not contain said anti-HCV positive blood 
percentage. Thus it is logical, as PiaZZa intuited, that the 
HCV neutraliZing antibodies are contained only in that small 
aliquot of anti-HCV positive blood units (2%) Which are 
noW, by laW, discarded. 

[0037] PiaZZa then asked to himself: “If said anti-HCV 
positive blood units, Which are noW discarded, Were utiliZed 
for the preparation of immune globulins, Would the HCV 
neutraliZing antibodies (anti-gpE1/gpE2 and/or other type of 
HCV neutraliZing antibodies) contained in said immune 
globulins be substantially hyperconcentrated?” 

[0038] The hypothesis and the intuition prompted the idea 
of producing hyperimmune globulins against the hepatitis C 
virus using as source material only the anti-HCV-positive 
blood units, Which at present are discarded. HCV hyperim 
mune globulins that are produced from up to 100% of 
anti-HCV-positive blood units Will contain an even higher 
titer of HCV neutraliZing antibodies than the pre-1993 
immune serum globulins, Which Were produced from blood 
units containing only 2% of anti-HCV positive blood units. 

[0039] HCV hyperimmune globulins so produced Would 
contain a mean HCV neutraliZing antibody titer about ?fty 
fold higher than that present in the pre-1993 immune serum 
globulins that Were effective in preventing HCV infection in 
sexual partners of HCV-infected patients. In order to obtain 
HCV hyperimmune globulins With even higher HCV neu 
traliZing antibody titers, only those anti-HCV positive blood 
units containing very high titers of HCV neutraliZing anti 
bodies should be utiliZed as starting material. 

[0040] Obviously hyperimmune globulins against HCV 
should be prepared from blood of a very large number of 
anti-HCV positive blood donors in order to obtain a Wide 
range of heterogeneous neutraliZing antibodies to the dif 
ferent strains of HCV. 

[0041] Besides protecting from infection sexual partners 
of HCV-infected patients, these HCV hyperimmune globu 
lins could be used in many other situations in Which indi 
viduals are exposed to the risk of acquiring HCV infection, 
e.g. patients undergoing hemodialysis, patients undergoing 
dental therapy or chiropodistry, drug abusers, etc. 

[0042] Finally, HCV hyperimmune globulins Would be of 
great bene?t in preventing HCV reinfection after liver 
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transplantation in patients affected by HCV-related fulmi 
nant hepatitis, liver cirrhosis or hepatocellular carcinoma. In 
fact, a major complication in these patients is given by the 
reinfection of the transplanted liver by HCV. 

[0043] Additionally, HCV hyperimmune globulins could 
also be used to substantially block HCV infection in all other 
possible conditions. 

[0044] Other important advantages, Which should be taken 
into account, are that anti-HCV positive blood donors, Who 
are noW excluded from donating their blood, Will feel in the 
future socially useful. In addition, the HCV-infected patients 
themselves Will be able to enjoy a social life unconditioned 
by the thought they may affect their partners. The drug 
according to the invention, herein referred to as HCV 
hyperimmune globulins, Will cost much less to produce than 
other hyperimmune globulins currently used for other infec 
tious agents. Moreover, the costs of disposing of anti-HCV 
positive blood units represent a further saving. 

[0045] At last, the drug according to the invention is safe. 
In fact, immune serum globulins prepared for intramuscular 
use by Cohn method (alcohol fractionation, Which inacti 
vates both HCV and other infectious agents) have been 
safely used throughout the World for over 50 years. Virucidal 
treatments and/or additional methods capable of inactivating 
infectious agents can also be added to production process, in 
order to assure further the safety of the ?nal product. HCV 
hyperimmune globulin preparations are intended not only 
for intramuscular use but also for intravenous use. 
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1. Drug containing immune globulin against hepatitis C 
virus, adapted to protect individuals against the viral hepa 
titis C infection and/or to cure individuals affected by said 
infection, characterised by a substantial hyperconcentration 
of HCV neutraliZing antibodies, such as anti-gpE1/gpE2 
and/or other types of HCV neutraliZing antibodies Which can 
be present in anti HCV positive blood units. 

2. Drug according to claim 1, Wherein said hyperconcen 
tration is obtained from blood units of a very large number 
of anti HCV positive blood donors such that a Wide range of 
heterogeneous neutraliZing antibodies to the different HCV 
strains is obtained. 

3. Drug according to claim 1 or 2, Wherein said HCV 
hyperimmune globulin is produced from up to 100% of anti 
HCV positive blood units containing high titers of HCV 
neutraliZing antibodies. 

4. Method for producing a drug according to anyone of 
the preceding claims, Wherein blood units of a very large 
number of anti HCV positive donors is used, 

5. Method according to claim 4, Wherein even only those 
anti HCV positive blood units containing substantially very 
high titer of HCV neutraliZing antibodies are used. 

6. Method according to claim 4 or 5, Wherein the hyper 
immune serum globulin is prepared by an alcohol fraction 
ation (Cohn method) and/or other virucidal treatments and/ 
or additional methods for inactivating HCV and other 
infectious agents. 


