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Title: Biological therapeutics for infection-relating disorders or conditions

Claim of Priority

This application claims priority to U.S. Provisional Patent Application Serial No.

61/792,888, filed March 15, 2013, entitled “Biological therapeutics for infection-relating
disorders or conditions”, the entire specification and disclosure of which is herein
incorporated by reference.

Field of Invention

The present disclosure relates generally to the fields of medicine and epidemiology,
and in particular, to one or more products and methods for treating or preventing infections
caused by viral pathogens, discases and conditions caused by harmful antibodies which are

inductble by infectious pathogens, vaceines and therapeutic antibodies,

Backeround of the Invention

An infectious disease is a clinically evident discase of humans or animals. Information
collected by the World Health Organization (WHO) on global deaths shows that worldwide
mortality due to infectious discasesis as high as 25.9% of all deaths, or 14.7 million deaths in
2002 (WHO World Health Report 2002}, The current numbers are even higher.

Influcnza infections cspecially an influenza pandemsic threats people's health and cconomy
globally. There is a big concern on a possible influenza pandemic causing by highly
pathogenic H3N1 (avian or bird) mtluenza virus which will cause much more deaths than the
2009 swine mtluenza pandemic (WHO). Currently, there are no effective medicines for the
treatroent of a serious condition of an intluenza infection especially a serious condition afier 48

hours of an influeneza infection.
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Vaccings are the most effective approach to prevent infectious discases. However, vaccines are
not perfect as they may cause serious adverse reactions oven death. For example, the swine
imflucnza vaccine in 1976 might be related to about 500 cases of Guillain-Bare¢ syndrome
(GBS} and 25 deaths that the vaccine had to be called off (US CDC, VAERS). The 2009
monovalent HINI (swine) influenza vaccine might have induced 636 serious health events,
inchuding 103 cases of GBS and 51 deaths in the United States (US CEC, VAERS). Thus far,
there is no direct proot between influenza vaccines and the serious side effects. Neither, there
are not any medicines for preventing and treating the serious adverse reactions of influenza
vagcines or other vaccines due to the unclear pathogenic mechanisms.

Every year an estimated 2.64 million babies die at 28 weeks’ gestation or more {still birth)
{Flenady, V., et al. Major risk factors for stillbirth in high-income countries: a systematic
review and meta-analysis, Lancet, April 16, 2611;377:1331-1340), and 4 million babies dic in
the first 4 weceks of life (the neonatal death){ Lawn JE, Cousens 8, Zupan J. 4 million Neonatal
deaths: When? Where? Why? Lancet, 2008 Mar 5-11;365(9462%:891-900). One potential risk
factor roay be related fo mfections. Nevertheless, how an infection induces fetal or neonatal
deaths is unclear.

We have developed viral free animal models by injecting various anti-pathogen antibodies into
chicken embryos or pregnant mice. The results of the experiments with those animal models
mdicated that some of anti-pathogen antibodics induced during an infection {c.g. an influenza
mfection} or by a vaccine {e.g. an influenza vaccine) can be harmful and cause serious
conditions such as GBS c¢ven death. Therapeutic products for preventing and treating the
disorders caused by such toxic antibodies were tested using the animal models.

Suminary of the Invention

The present invention discloses products and the methods of uses of the products for

preventing and treating infectious discases and the disorders or conditions inducible by
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harmful antibodics. The harmtul antibodies are induced during infection, or vaccination, or

use of therapeutic antibodies. The products of the present disclosure comprise

immunoglobulin products, serum or plasma, specific antibodies to viral pathogens.

Detailed Deserintion of the Preferved Embodiment(s)

While the present disclosure is susceptible of embodiment in many different forms, there
will be described herein in detail, preferred and alternate embodiments of the present
disclosure. It should be understood however, that the present disclosure is to be considered
an exemplification of the principles of the invention and is not intended to limit the spirit and
scope of the invention and/or claims of the embodiments llustrated.

Dualistic roles of antibodies

Based on the traditional concept, the antibodies induced by an infectious pathogen or by a
vaccine are profective to a host because they can neutralize the pathogen and prevent or treat
the infectious disease. However, the roles of such antibodies can be dualistic. Some of the
antibodies can cross react to cerfain cells, tissues or organs of a host, friggers cortain harmful
reactions such as antibody-dependent cytotoxicity or defects in signal transduction pathways,
and cause damages or disorders of the tissues and organs. For example, anti-viral antibodies
can bind to host tissues and organs, irratate and cause disorders of the tissues and organs (¢.g.
autormmune diseases as described in PCT/US2007/018258 and PCT/US2009/ 039810),

It is known that in an acute viral infection or g vaccination, antibodies against a pathogen {¢.g.
a virus} or a vaccine are induced and clevated one week after infection or vaccination and
reach peak levels at two weeks after the infection or the vaccination. Some of such antibodics
can bind to certain types of host cells or tissues or organs. This process can be pathogenic and
cause severe discases or conditions even death. For example, anti-rotavirus antibodies bind to

the proliferating goblet cells dwring a rotavirus imfection (PCT/US2009/ 039810 and

(8]
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USZ0110085981). Injection of high dose of the anti-rotavirus antibodies to pregnant mice
induced deaths and bile duct epithelium proliferation (inflammmation) of mouse pups born to
the dames (PCT/US2009/ 039810, US20110085981). Further, administration of high dose of
the anfi-rotavirus antibodies to mouse pups before or after rotavirus infection caused deaths
or severer infection of mouse pups as described in PCT/US2009/039810 and
US201 10085981,

In the present disclosure, the term “harmful antibodies” refers to any antibodies capable of
causing pathogenic reactions and damages or disorders of the cells, tissues and organs of a
host. The harmful antibodies can be induced during an infection {e.g. an infhuenza infection)
or a vaccination {(e.g. an influenza vaceination), or passively mtroduced {¢.g. a therapeutic
antibody). The diseases or conditions caused by harmful antibodies of the present disclosure
mclude but unot Umited to infectious discases, serious adverse reactions of vaceines or
therapeutic antibodies, infection-relating autoimmune diseases, allergies, and inflammmation,
infection-relating fumors, and any other disorders (known or unknown) inducible by harmtul
antibodies.

Animal models for pathogenic study and evaluating the safety of vacgines and antibodies

One embodiment of the present invention discloses the experimental models by injecting
anti-pathogen antibodies into chicken embryos or pregnant mice or nowborn mouse pups.

One aspect of the present mvention is to disclose the experimental model which is developed
by injecting human anti-influenza tmmune sera or other anti-pathogen antibodies into chicken
embryos and obscrving the healthy status of the newborn chicks as described in
exemplification. The human immune sera were from patients cither with natural influenza
infection or with influenza vaccination, or human immune sera from other infectious diseases.
As described in exemplification, injection of the human anti-influenza viral sera into chicken

embryo at day 16 (E16) and E19 induced the leg disability of newborn chicks which is
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similar to the Guillain-Barre syndrome (GBS) in humans. The frequencies of GBS-like
conditions induced by the anti-influenza viral antibodies are listed in Table . The results
with this animal model indicated that the antibodies induced by the 2009HIN1 (swine) virus
is at the highest risk for inducing GBS (42.5%), followed by the antibodiecs induced by the B
influenza virus (32.5%;, the avian HSN1 virus (27.5%), the scasonal HINT virus {17.5%) and
the H3N2 virus (15.0%). Further, injection of human anti-influenza viral sera induced fetal
and neonatal deaths. The death rates are listed in Table 2. The results with this animal model
indicated that the antibodies induced by the B influenza virus is at the highest risk for
mnducing fetal and neonatal deaths (65.0%), followed by the antibodies induced by the avian
HSNT virus (57.5%;), 2009HINI (swine) virus (52.5%), the H3N2 virus (37.5%) and the
scasonal HINT virus (15.0%). As a control, the anti- respiratory syncytial virases (RSV)
serum did not cause significant GBS-like condition nor deaths (Tables [-2).

The experimental models can be used but not limited for the pathogenic study of ufectious
diseases, autoimmmune discases such as Guillain-Barre syndrome (GBS) or GBS-like
condition, infection-relating fetal and neonatal deaths, adverse reactions of mfluenza vaccines
and other vaccines or therapeutic antibodies; for screening drugs tor prevention and treatment
of the disorders or conditions caused by harmful antibodics (e.g. those as mentioned above);
or for the rapid cvaluation of the safety of vaccines {¢.g. intluenza vaccines) and therapeutic
antibodies. Other embodiments besides the above may be articulated as well. Numerous other
objects, features and advantages of the present disclosure will become readily apparent from
the detailed description,

Another aspect of the present invention is to disclose another experimental model which is
developed by injecting anti-influenza immune sera or other anti-pathogen antibodies o
pregnant mice and observing the healthy status of the pregnant dames and newborn mouse

pups as described in exemplification. As described im exemplification, injection of the human
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anti-influenza viral sera info pregnant mice at pregnant day 16 (E16) and EI9 induced
abortion of the pregnant mice, immature or delayed delivery, and fatal and neonatal death of
the newborn mouse pups delivered to the dames. The frequencics of fatal and neonatal death
of the newborn mouse pups are listed in Table 3. The results with this animal model indicated
that the antibodies induced by the H5N1 {avian} virus is at the highest risk for inducing death
{34.6%), foliowed by the antibodies induced by the seasenal HINT virus (26.7%:), and the
H3N2Z virus {26.3%), B influenza virus (23.5%), and the 2009HINT (swine} virus (22.9%).
The frequencies of abortion of the pregnant mice are listed in Table 4. The results with this
antmal mode! indicated that the antibodies induced by the B influenza virus is at the highest
risk for mducing abortion (33.3%;), followed by the antibodies induced by the 2009HINI
(swine} viras (31.3%), the H3N2 virus (28.6%), the seasonal HINI virus (21.4%), and the
HSNL (avian) virss (20.0°%). The histology changes of the dead mice showed that the
jntiltration with red blood cells, inflammatory cells and proliferation of epithelium cells, and
local tissue lesions were observed in the tissues of lung, brain, heart and hiver of the dead
chicks and raouse pups. In addition, binding of human IgG to those organs was detectable
with the tissue sections of the dead chicks and mouse pups.

Taken together, the data with the antmmal models mentioned above strongly indicated that
influenza infections or influenza vaccinations of pregnant females may be harmful to the
fetus and newborns because some of the antibodies inducible by influenza vaccines may
induce abortion, immature or delayed delivery and fetal and neonatal deaths. Further, some
antibodies inducible by influenza viruses or influenza vaceines may cause autoimmune
discases or sorious adverse reactions such as GBS or GBS-like condition and deaths.
Similarly, some antibodies inducible by other pathogens or other vaccines may also cause

autoimmune diseases or serious adverse reactions.
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The experimental models can be used but not limited for the pathogenic study of infectious
discases, autoimmune diseases, infection-relating fetal and neonatal deaths, adverse reactions
of influenza vaccines and other vaccines or therapeutic antibodies; for screening drugs for
prevention and treatment of the disorders or conditions caused by harmful antibodies {e.g.
those as mentioned above); or for the rapid evaluation of the safety of vaccines (e.g. influenza
vaccines) and therapeutic antibodies. Other cmbodiments besides the above may be
articulated as weil. Numerous other objects, features and advantages of the present disclosure
will become readily apparent from the detailed description of the experimental models.

New pathogenic mechanisms of infections and infction-relating disorders or conditions

Omne embodiment of the present invention discloses the new pathogenic mechanisms of
infection-relation disorders or conditions including but not limited to infectious discases,
autoimmune diseases, cancer and other disorders possibly relating to infections.

One aspect of the present invention s to disclose a new concept of the pathogenie
mechanisms of an infection. The mechanisros include but not limited tor 1) The initial,
primary damage of cells, tissues or organs caused by viruses within week one; 2) The
secondary darnage is caused by anti-viral antibodies which are elevated from weck one and
reach peak levels from week two to week three afier viral clearance; 3) the secondary damage
can add further damage to the primary damage and cause sever disorders even death (primary
plus secondary damages). 4) The secondary damage can be longer and broader because
antibodies persist nmuch longer than viruses. The primary plus secondary damages as
mentioned above can cause serious conditions during an acute infection; and the persist
antibodics can cause or make worse of the disordors or conditions such as aufoimmune
diseases, allergies, cancers and other disorders possibly relating to toxic antibodies.

Based on the pathogenic mechanisms mentioned above, antibodies against the viral strains of

the 1918 and the 2009 influenza pandemic can be the major death cause of those influenza
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pandemics. This is supported by following evidences: 1) about 2/3 of deaths caused by the
influenza infections occurred between weck 2 to week 3 (Hdwin O. Jordan. Epidemic
Influenza- A survey, 1927) which was consistent to the time period of the antibody pick
evels; and 2) the majority of severe or lethal infections happened to the youth (Edwin O.
Jordan. Epidemic Influenza- A survey, 1927; WHO: Pandemic (HIN1) 200%-update 41)
because younger peopie could induce higher levels of antibodies.

Another aspect of the present invention is to disclose a new pathogenic mechanism and the
cause of autoimmune discases. Besed on the above observations, some of the antibodies
mnducible by a pathogen or by a vaccine can bind to self cells or tissues or organs and mislead
the immune response to attack the self. One example is that antibodies inducible by influenza
vituses or influenza vaccines could cause GBS or fetal and neonatal deaths as deseribed
above. Anocther example is that injection of high dose of the auti-rotavirus antibodies to
pregnant mice nduced deaths and bile duct obstruction (biliary atresia) due to epithelium
proliferation (inflaromationy of mouse pups born to the dames (PCT/USIO09/ 039810,
US201 16085981 ).

Another aspect of the present invention is to disclose a new pathogenic mechanism of cancers
or other disorders (known or unknown). Many other disease processes such as cancers,
diabetes, heart discase, and other disorders (known or unknown) arise from uncontrolled cell
growth or defects in signal transduction pathways. Some of the antibodies induced during an
infection or a vaccination or a therapeutic antibody can bind to certain cell-surface molecules
and induce cchular proliferation or defects in signal transduction pathways. Repeatedly or
persistent stimulation with such harmful antibodies can lead to uncondrolled cellular
proliferation or defects in signal transduction pathways that lead to the development and
progression of many types of cancers, avtoimmune diseases, or other disorders (known or

ugdcnown ). For example, anti-HIV antibodies stimulated proliferations of human hung cancer
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cells {A549) and liver cancer cells (HepG-2). Leukemia or lymphomas can be caused by
some harmful antibodies inducible during an acute or a chronic infection (e.g. a human T-cell
leukemia virus infection). The harmful antibodies can bind to the white blood cclls including
lymphocytes and stimulate the uncontrolied cellular proliferation of those blood cells, leading
to leukemia or lymphomas.

{ther embodiments besides the above may be articulated as well. Numerous other objects,
features and advantages of the present disclosure will become readily apparent from the new
disease causes (harmfitf antibodies) and the new pathogenic mechanisms.

Diseases and conditions inducible by harmful antibodies

In the present disclosure, the harmful antibodies can be induced during an infection (e.g. an
jnttuenza infection) or a vaccination {e.g. an influenza vaccination), or passively imtroduced
{e.g. a therapeutic antibody). The diseases or conditions caused by harmtul antibodies of the
present disclosure include but not limited to infectious diseases, serious adverse reactions of
vaccines ot therapeutic antibodies, infection-relating autoimmune discases, allergies, and
inflammation, and infection-relating tumors, and other disorders (known or unknown).

The term “infectious discases” refers to the invasion of a host organisra's bodily tissues by
disease-causing organisms, thetr multiplication, and the reaction of host tissucs to these
organisms and the toxins they produce. A short-term infection is an acute infection. A long-
term infection is a chronic mfection. Pathogens specific to infectious diseases suitable for use
in this process include, but are not limited to viruses, bacteria, parasites, fungi, viroids, prions,
protozoa, and insects, etc. Types of pathogens include but not limited to any types of
pathogens, live or dead or inactivated, fresh or dried, fixed or frozen, whole or part or
fragment, sections, smears, homogenates, lysates, and extracts of pathogens, and etc., without
limitation. Examples of infections include but not limited to the disorders caused by influenza

virases, reoviruses, rofaviruses, cytomegaloviruses (CMV), Epstein-Barr viruses (EBV),
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adenoviruses, hepatitis viruses including HAV, HBY, HCV, human imounodeticiency virus
(H1V), human T-cell lcukemia viruses (HTLV), human papilloma viruses (HPV), polio
viruses, parainthucnza viruses, measles viruses, mumps viruses, respiratory syncytial viruses
(RSV), human herpes viruses (HHV), herpes simplex virus (HSV), Varicella-Zoster Virus,
cholera viruses, pox virus, rabies virus, distemper virus, foot and mouth disease viruses,
rhinoviruses, Newcasile disease viruses, pseudorabies virus, cholera, syphilis, anthrax,
leprosy and bubonic plague, rickettsias, neisseria gonorrhocae, bordetella pertussis,
escherichia coli, salmonella enterica, vibrio cholerae, pscudomonas asruginosa, versinia
pestis, francisella tularensis, hacmophilus influenzae, purple sulfur bacteria, helicobacter
pylori, campylobacter jejuni, bacillus anthracis/cereus/thuringiensis, clostridium  tetani,
clostridium botulinam, staphyvlococci, streptococei, preumococet, streptococcus pneumoniae,
mycoplasmas, bacteroides fragilis, myeobacterium  tuberculosis, mycobacterium  leprae,
corviebacteriumn  diphtheriae, treponema  pallidum, borrelia  burgdorferi, chlamydia
trachomatis, chlamydia psittaci, phycocvanin, phycoerythrin, mitochondria, chloroplasts, ete
without limitation.

According to the present invention, the term “infection-relating autoimmnune discases,
atlergies and inflammation” refers fo the disorders or conditions caused by harmful antibodies
induced during an infection or g vaccination or an antibody therapy. The disorders or
conditions usually arise after a period time (e.g within 4-8 weeks) of an infection or a
vaccination. Examples of infection-relating autoimmune discases, allergies and inflarnmation
include but not limited to Guillain-Barre syndrome, autism, Kawasaki's discase, biliary
atresia, primary biliary cirrhosis, systemic lupus erythematous, leukemia, acute leukemia,
rheumatotd arthritis, adult onset diabetes mellitus (Type I diabetes), Sjogren's syndrome,
juvenile onset diabetes mellitus, Hodgkin's and non-Hodgkin's lymphoma, malignant

melanoma, cryoglobulinemia, hepatitis B virus infection, hepatitis C virus infection,

10
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Wegener's gramulomatosis, inflammatory bowel discase, polymyositis, dermatomyositis,
multiple endocrine failure, Schmidt's syndrome, autoimpmune uveitis, Addison's discase,
adrenalitis, Graves' disease, thyrotditis, Hashimoto's thyroiditis, autoimnune thyroid disease,
pernicious ancmia, gastric atrophy, chronic hepatitis, lupoid hepatitis, atherosclerosis,
presenile dementia, demvelating discases, multiple sclerosis, subacute cutanecus lapus
erythematosus, hypoparathyroidism, Dressler’s syndrome, myasthenia gravis, autoimmune
thrombocytopenia, idiopathic thrombocytopenic purpura, hemolytic anemia, autcimmune
hemolytic anemia, dermatitis herpetiformis, alopecia areata, autoimmune cystitis, pemphigoid,
scieroderma, progressive systemic sclerosis, CREST syndrome {calcinosis, Raynaud's
esophageal dysmotility, sclerodactyly, and telangiectasia), male or female autoimmune
mtertility, ankylosing spondylitis, ulcerative colitis, Crohn's disease, mixed connective tissue
disease, polyarieritis nodosa, systemic necrotizing vasculitis, juvenile onset rheumatoid
arthritis, glomerulonephritis, atopic dermatitis, atopic rhinitis, Goodpasture's syndrome,
Chagas' disease, sarcoidosis, theurnatic tever, asthma, recurrent abortion, anti-phospholipid
syndrome, farmer's lung, erythema multiforme, pemphigus vulgaris, pemphigus, bullous
pemiphigoid, posteardotoray syndrome, Cushing's syndrome, autoimnune chronic active
hepatitis, bird-fancier's lung, asthma, allergic discase, allergic encephalomyelitis, toxic
necrodermal lysis, alopecia, Alport's syndrome, alveolitis, allergic alveolitis, fibrosing
alveolitis, inferstitial lung disease, erythema nodosum, pvoderma gangrenosum, transfusion
reaction, leprosy, malaria, lcishmaniasis, {rypanosomiasis, chronic fatiguc syndrome,
fibromyalgia, Takayasu's arteritis, polymyalgia rheumatica, tomporal arteritis,
schistosomiasis, giant cell arteritis, ascariasis, aspergiilosis, Sampter's syndrome {triaditis
also called, nasal polyps, cosinophilia, and asthma}, Beheet's disease, Caplan's syndrome,
dengue, encephalomyositis, eondocarditis, myocarditis, endomyocardial  fibrosis,

endophthalmitis, erythema elevatum et dintinum, psoriasis, ervthroblastosis fetalis, fascitis

11
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with cosinophilia, Shulman's syndrome, Felty's syndrome, filariasis, cyclitis, chronic cyclitis,
heterochromic cyelitis, Fuch's cyclitis, igA nephropathy, Henoch-Schonlein purpurs,
glomerulonephritis, graft versus host disease, transplantation rejection, cardiomyopathy,
Alzheimer's disease, parvovirus infection, rubella virus infection, post vaccination syndromes,
congenital rubella mfection, renal cell carcinoma, multiple myeloma, Faton-Lambert
syndrome, relapsing polychondritis, Waldenstrom's macroglobulinemia, mumps  virus
infection, thrombotic throbocytopenic purpura, and any other disorder or conditions in which
the specific recognition of the host by pathogen-inducible or vaccine-inducible antibodics is
suspected or shown to be important in any aspect of the pathogenesis of the clineal illness.

According to the present invention, the term “serious adverse reactions of vaccines or
therapeutic antibodies” vefers to the severe disorders or conditions caused by harmiful
antibodies mduced during a vaccination or an antibody therapy. The disorders or conditions
usually arise after a period time (e.g. within 4-8 weeks) of a vaccination or an antibody
therapy. Examples of serious adverse reactions of vaccines of the present disclosure include
but not limited fo deaths, acute mtant death syndrome, Guillain-Barre syndrome, Kawasaki's
disease, acute leukernia, allergies, sericus allergic reactions, asthma, epilepsy, tmmune
systemn  disorders, behavior disorders, nervous system injury, permanent brain damage,
learning difficultics, seizure, severe seizures, lowered conscicusness, autism, long-term coma,
headaches, upper or low respiratory tract infection, joint pain, abdominal pain, cough, nauses,
diarrhea, high fever, blood in the urine or stool, pneumonia, mflammation of the stomach or
intestings, non-stop crying, fainting, deafness, temporary low platelet count, hives, pain in the
joints, mfussusception, vomiting, severe nervous systom reaction, life-threatening severe
itiness with organ failure, still birth, neonatal deaths, and any other disorder or conditions in
which the specific recognition of the host by vaccine-inducible antibodies is suspected or

shown to be important in any aspect of the pathogenesis of the clinical iliness.
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According to the present invention, the torm “infection-relating tumors” refers to the
disorders or conditions with uncontrolled ccll growth caused by harmful antibodies imduced
during an acute infection, or a vaccination or an antibody therapy, or a chronic infection, The
disorders or conditions usually arise after a period time of an acute infection or a vaccination
or an antibody therapy (e.g. acute leukemia). In addition, many tumors are developed by
repeated stimulation of antibodies induced during a chronic infection. Examples of infection-
relating tumors or cancers of the present disclosure inchude but not limited to acute or chronic
feukemia, Hodgkin's and non-Hodgkin's lymphoma, malignant melanoma, tumors or cancers
developed during infections of HIV, HTLV, HBV, HCV, EBV, CMV, HPV, HHV, HSV,
adenoviruses, measles viruses, murps viruses, varicella-zoster vivus, lung cancers, liver
cancer, prostate cancer, breast cancer, colon cancers, gastrointestinal cancers, pancreas
cancers, cervical cancers, overall cancers, thyroid cancers, neurological cancers or tumors,
renal cell carcinoma, kidney cancers, multiple myeloma, hemangioma, heart fibroid, and any
other disorder or conditions in which the specific recognition of the host by pathogen-
mducible or vaccine-inducible antibodies s suspected or shown to be mmportant in any aspect
of the pathogenesis of the clinical illness.

Therapeutic products for disorders or conditions inducible by barmful antibodices

Based on the new causes and the new pathogenic mechanisms of the disorders or conditions
inducible by harmful antibodies as mentioned above, one embodiment of the present
invention discloses substances or products (new or existing) and approaches and the methods
of uses of the substances or products {new or existing} and approaches for preventing and
treating the disorders or conditions inducible by harmful antibodies by interrupting the
binding of the harmful antibodics to host cells, tissues and organs, or by neutralizing the
harmful antibodies. The products of the present disclosure imclude but not limited to serum or

plasma, immunoglobulin, non-harmful antibodies, pathogen-deriving products, host-deriving

13
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products, saccharides, and any other substances or products (new or existing) capable of
competing or neutralizing harmful antibodies.

Immunoziobulin or serum or plasma for disorders caused by harmful antibodies

One embodiment of the present invention discloses immunoglobulin products or serum or
plasma and the methods of using the immunoglobulin products or the serum or the plasma for
preventing and treating diseases and conditions relating to harmful antibodies from an
infection or a vaccination, or an antibody therapy. The immumoglobulin or immunoglobulin
in serum or plasma can compete, dilute and interrupt the binding of harmful antibodies to
host cells, or tissues or organs, and protect the damages from harmful antibodies.

Ome aspect of the present invention discloses tmmunoglobulin products or serum or plasma
for preventing and treating discases or conditions (e.g. fetal and neonatal death) caused by
harmtul antibodies.

Wherein, the amounis or concentrations of an immunoglobulin product are from about 0.001
gram (g) to about 100 g. The amounts of a serum or plasma are from about 0.1 ml to 1000 ol
Wherein the immunoglobulin product ot the serum or the plasma are in a form of a solution, a
tvophilized, an injectable, an infusion, or a form conjugated to a nano-particle, or other using
forras well known to those of ordinary skill in the relevant arts.

Wherein, the immunoglobulin products or the serum or the plasma are used for preventing or
treating the diseases or conditions caused by harmtul antibodics of the present disclosure. The
discases or conditions include but not limited to infectious diseases, serious adverse reactions
of vaccines or therapeutic antibodics, infection-relating autoimmune diseases, allergies, and
inflammation, and infection-relating tumors, and other disorders (known or unknown) as
mentioned above.

Another embodiment of the present invention discloses the wmethods of using

immunoglobulin products or serum or plasma for preventing and ireating the diseases or
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conditions caused by harmful antibodies of the present disclosure. The discases or conditions
include but not limited to infectious diseases, sericus adverse reactions of vaccines or
therapeutic antibodies, infection-relating autoimmune discases, allergies, and inflanumation,
and infection-relating tumors, and other disorders (known or unknown) as mentioned above.
One aspect of the methods is consisted administrate immunoglobulin products or serum or
plasma to a human or an animal individual at risk of suffering or developing harmful
antibody-inducible diseases or conditions as mentioned above.

Another aspect of the methods is consisted of administrate immunoglobulin products or
serum or plasia to the feeding mothers of animals or humans with their sucking babies at
risk of suffering or developing harmful antibody-inducible diseases or conditions as
mentioned above.

Wherein, the pharmaceutical compositions or the therapeutic products can be provided o a
biological organism including the feeding mothers mentioned above by a variety of routes
such as subcutancous, topical with or without occlusion, oral, intramuscular, intravenous
{(both bolus and mfusion), intraperitoneal, intracavity, ot fransdermal, inhalant, or other using
forms well known to those of ordinary skill in the pharmaceutical arts,

For example, injection of human wmmunoglobulin or healthy human serum or plasma to
mouse pups before or after an influenza viral infection with a highly pathogenic intluenza
viral strain reduced about 30% of the deaths of the mice with the infection {Table 7), as
described in the exemplification.

Another aspect of the present invention discloses immunoglobulin products or serum or
plasma and the methods of using the immunoglobulin products or the serum or the plasma to
prevent and treat serious adverse reactions of vaccines through vaccine-inducible antibodies.
For example, injection of human immunoglobulin or human serum or human plasma to

pregnant mice prevented fatal and neonatal deaths (Tables 5-6), abortion, immature or
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delayed delivery of the dames, caused by the antibodies induced by influenza vaccines as
described in the exemplification.

Another aspect of the present imvention discloses immunoglobulin products or serum or
plasma and the methods of using the immunoglobulin products or the serum or the plasma to
prevent and treat to prevent and treat fetal and neonatal deaths caused by infections or
vaccines.

Another aspect of the present invention discloses the methods of using human
immunoglobulin products to prevent and treat infection-relating autoimmune diseases, allergy
and intflammation.

Anocther aspect of the present invention discloses the methods of using bhuman
mmmunoglobulin products or huoman serum  fo prevent and freat infection-relating
inflammation.

For therapeutic use as mentioned above, the effective dosage amounts of a serum or a plasma
are trom about 0.1 mi/kg to 100 ml/kg; the effective dosage amounts of a human Ig products
are from about 1 mg/kg to 100 mg/kg.

Numerous other teatures or characteristics of therapeutic targets can become readily apparent
fromo the detailed description,

A method of making better human immunoglobulin or antibody products

One embodiment of the present invention discloses methods of making better human
immunoglobulin products by mixing an immunogiobulin product or a therapeutic antibody
with certain amount of N-acetylneuranunic acid, or an analog of N-acetylneuraminic acid (e.g.
N-acetylneuraminic acid methyl ester} or N-acetylneuraminic acid plus an analog of N-

acetylneuraminic acid (e.g. N-acetylneuraminic acid methyl ester)
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The ecffective amount or concentration of N-acetylneuraminic acid or an analog of N-
acetylneuraminic acid (e.g. N-acetylneuraminic acid methyl ester) are from 0.01 mg/g or 0.01
mg/mlto 100 mg/e or 100 mg/g.

Methods of combination use of sialic acid and human immunoglobulin or serum or plasma
products

{Ume embodiment of the present invention discloses methods of using immunoglobulin or
serum or plasma products at the time of administration by mixing an immunoglobulin
product or a therapeutic antibody with certain amount of N-acetylneuraminic acid, or an
analog of N-acetylncuramunic acid (e.g. N-acetylncuraminic acid wmethyl ester) or N-
acetylneuraminic acid plus an analog of N-acetylneuraminic acid {e.g. N-acetylneuraminic
acid methy] ester} , and administrate the mixure to a subject.

For therapeutic use as mentioned above, the effective dosage amounts of a serum or a plasma
are from about 0.1 ml/kg to 100 ml/kg; the etfective dosage amounts of a human Ig products
are from about 0.1 mg/kg to 100 mg/kg. The etfective dosages of N-acetylneuraminic acid or
an analog of N-acctylneuraminic acid {e.g. N-acetyleuraminic acid roethyl ester) are from
0.1 mg/kg to 100 mg/kg.

A method of making better human imaunoglobulin or antibody products

One cmbodiment of the present invention discloses methods of making better human
immunoglobulin products at time of manufacturing by mixing an immunoglobulin or a serum
or a plasma product or a therapeutic antibody with certain amount of N-acetylneuraminic acid,
or an analog of N-acetylneuraminic acid {c.g. N-acetylncuraminic acid methy! estery or N-
acetylneuraminic acid plus an analog of N-acetylneuraminic acid (e.g. N-acetylneuraminic

acid methyl ester}
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The ecffective amount or concentration of N-acetylneuraminic acid or an analog of N-
acetylneuraminic acid (e.g. N-acetylneuraminic acid methyl ester) are from 0.01 mg/g or 0.01
mg/ml to 100 mg/g or 100 mg/g.

Methods of using pathocens or vaccines for disorders inducible by harmful antibodies

A vaccine or an inactivated pathogen can be used as a therapeutic drug for the treatment of a
severe infection caused by antibodies induced during an infection. The possible action
mechanism of the therapeutic vaccines or inactivated pathogens is neutralization of harmfud
antibodies.

Specific antibodies for infection-relating diseases or conditions

Ome embodiment of the present invention discloses antibodies specitfic to a first pathogen to
be used for preventing and treating an infection caused by a second pathogen. The present
mvention also discloses the methods of using the specific antibody products for preventing
and treating discases and conditions relating to an infection. An antibody product comprises
at least one of an immunoglobulin molecule or an tmmunologically active portion of an
immunoglobulin molecule.

One aspect of the present mvention discloses antibodies specific to a first pathogen (e.g.
HAV or HBV or RSV} to be used for preventing and treating discases or condifions caused
by a second pathogen {c.g. an intluenza virus).

Wherein, the amounts or concentrations of an antibody specific to a first pathogen are from
about 0.001 gram (g} to about 100 g Wherein the antibodies are in a form of a solution, a
fyophilized, an injectable, an infusion, or a form conjugated to a nano-particle, or other using
forms well known to those of ordinary skill in the relevant arts,

Wherein, the antibodies specific to a first pathogen are used for preventing or treating the
diseases or conditions caused by a second pathogen. The diseases or conditions include but

not limited to infectious discases, serious adverse reactions of vaccines or therapeutic
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antibodies, infection-refating autoimmune diseases, allergies, mflammation, infection-relating
tumors, and other disorders (known or unknown) as mentioned above,

Another embodiment of the present invention discloses the methods of using an antibody
specific to a first pathogen and treating the discases or conditions caused by a second
pathogen. The diseases or conditions include but not limited to infectious diseases, serious
adverse reactions of vaccines or therapeutic antibodies, infection-relating autoimmune
diseases, allergies, inflammation, infection-relating tumors, and other disorders (known or
undinown} as mentioned above.

One aspect of the methods i3 consisted administrate an antibody specific to a first pathogen to
a human or an animal individual at risk of suffering or developing discases or conditions
caused by a second pathogen.

Anocther aspect of the methods is consisted of administrate an antibody specific to a first
pathogen to the feeding mothers of animals or humans with their sucking babies at risk of
suffering or developing an discases or conditions caused by a second pathogen.

Wherein, the pharmaceutical compositions or the therapeutic products can be provided fo a
biological organism including the feeding mothers mentioned above by a variety of routes
such as subcutancous, fopical with or without occlusion, oral, intramuscular, infravenous
{(both bolus and infusion), intraperitoncal, intracavity, or transdermal, inhalant, or other using
formas well known to those of ordinary skill in the pharmaceutical arts.

For example, injection of human anti-HAV or ~HBV or RSV or rotavirus antibody to mouse
pups before or after an influenza viral infection with a highly pathogenic influenza viral strain
reduced about 50% of the deaths of the mice with the infection (Table 8), as described in the
exemplification. Other examples inchude but not limited to:

a.  Anti-HINI viral antibodies for protecting infections of HINI, H3N2 or HSN1 virus;

b, Anti-H3N2 viral antibodies for protecting infections of HINT and H3NZ virus;
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c.  Anti- HSN1 viral antibodies for protecting infections of HINT, H3NZ and H5N lvirus;
d.  Anti- respiratory syneytial viral antibodies for protecting infections of influenza viruses
and respiratory syncytial virus;

¢.  Anti-hepatitis A viral antibodies for protecting imfections of influenza viruses and
hepatitis A virus;

f.  Anii- adenovirus antibodies for protecting infections of influenza viral infections; or

2. Anti- rotavirus antibodies for protecting infections of influenza virus

Another aspect of the present invention discloses the methods of using an antibody specific to
a first pathogen to prevent and treat infection-relating autoinumune diseases, allergy and
nflammation caused by a second pathogen.

Another aspect of the present invention discloses the methods of using an antibody specific to
a first pathogen to prevent and treat infection-relating mflaromation caused by a second
pathogen.

As described above and in exemplification (Table 3, 6, 7), low dose of following mmmune
sera or anfibodios can be used as therapeutics for antibody-provention and antibody-therapy
of influcnza mfections.

a. Anti-scasonal HINT virus antibodies for the prevention of the 2000HINI (swine),
other HIN1T and H5N1 influenza virys infection;

b, Anti-2009HIN1 (Swine} virus antibodies for the prevention of the other HINI
and H5N1 influenza virus infection; and

c. Anti-H5N1 virus antibodies for the prevention of a HINI influenza virus
infection.

For therapeutic uses as mentioned above, the effective dosage amounts of an antibody

specific to a first pathogen are from about 8.001 mi/kg to 100 mikg.
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Numerous other features or characteristics of therapeutic targets can become readily
apparent from the detailed description.

In vivo proof of a novel action mechanism of vacgination and antibodies

One embodiment of the present invention discloses a new functional mechanism of
vaccines and anti-pathogen antibodies. The antibodies induced by an infection or a vaccine or
acquired through passive immunity bind to and block at least one binding site of a pathogen.

Ancther experimental model is developed by injecting an anti-first pathogen antibody
to an animal followed by infecting the animal with a second infectious pathogen as described
i exemplification. The experimental models can be used but not limited for the screening
and identifving shared binding sites by different pathogens, screening and testing new
vaccines which is made of a first pathogen and protect the infection caused by a second
pathogen. For example, the vaceines of HAV, HBV, RSV, rotavirus can be used for the
prevention of influenza infection as described in exemplification.

An experimental model is developed by injecting an anti-first pathogen antibody fo an
antmal followed by infecting the aniroal with a second infectious pathogen as described n
exemplification. For example, day 5 mouse pups were injected separately with antibodies
against HAV, HBV, RSV, adenovirus and rotavirus, followed by being infected with the
A/PR/8/34(HINT) influenza virus next day. Compared to the mouse pups pre-treated with
saling, the mousc pups pre-treated with antibodies against HAV, HBY, RSV, adenovirus and
rotavirus were not or Hghtly infected with the influenza virus. All the antibodies did not react
with the influenza virus thus it was impossible for those aniibodies functioning by
neutralization of the influenza virus. The only possible action mechanism of the antibodics
against a different pathogen (e.g. HAV) was blocking a shared viral binding site with the

influenza virus.
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This cxperiment discovered not only a now mechanism of vaccines or pathogen
inducible antibodics, but also a new kind of vaccines which is made of a first pathogen and
induce the antibodies which protect the infection caused by a second pathogen; or a new kind
of antibodies specific to a first pathogen which can protect the infection caused by a second
pathogen. Numerous other features or characteristics of such new therapeutics and the uses
thereof can become readily apparent from the detailed description.

The experimental models can be used but not limited for the screening and identitying
shared binding sites by different pathogens, screening and testing new vaccines which is
made of a first pathogen and induce antibodies capable of protecting the infection caused by a
second pathogen. For example, the vaccines of HAV, HBV, RSV, rotavirus can be ased for
the prevention of infhienza infection as deseribed in exemplification.

New vaccines for infectious disease

One embodiment of the present invention discloses vaccines comprising a first
pathogen which induces antibodics capable of protecting an infection caused by a second
pathogen. The present invention also discloses the methods of using the specitic vaccine
made of the first pathogen capable of inducing antibodies for preventing and treating discases
and conditions relating to an infection caused by a sccond pathogen.

One aspect of the present invention discloses the vaccines comprising a first pathogen
{e.g. HAV or HBV or RSV} and induce antibodies capable of preventing and treating
diseases or conditions caused by a second pathogen (e.g. an influenza virus).

Wherein, the vaccines comprising a first pathogen are used for preventing or treating
the discases or conditions caused by a second pathogen. The diseases or conditions nclude
but not limited to infectious disecases, serious adverse reactions of vaccines or therapeutic
antibodies, infection-relating autoimmune discases, aliergies, and inflammation, and

infection-relating tumors, and other disorders (known or unknown} as mentioned above.
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Another embodiment of the present invention discloses the methods of using an antibody
specific to a first pathogen and treating the discases or conditions caused by a second
pathogen. The diseases or conditions include but not limited to infectious diseases, serious
adverse reactions of vaccines or therapeutic antibodies, infection-relating autoimmune
diseases, allergies, and inflammation, and infection-relating tumors, and other disorders
{(known or unknown} as mentioned above.

One aspect of the methods is consisted of administrating a vaccines comprising a first
pathogen to a human or an animal individual at risk of suffering or developing diseases or
conditions caused by a second pathogen.

Another aspect of the methods s consisted of administrating vaccines comprising a
first pathogen to the feeding mothers of animals or humans with their sucking babies at risk
of suffering or developing an diseases or conditions caused by a second pathogen.

Wherein, the pharmaceutical compositions or the vaccines can be provided to a
biological organism including the feeding mothers mentioned above by a variety of routes
such as oral, intranwuscular, inhalant, or other using forms well known to those of ordinary
skill in the pharmaceutical arts,

New methods of use with mflucnza vaceines

One embodiment of the present mvention discloses methods of using influenza
vaccines. As described in exemplification, the influenza vaccine-induced anti-2009HINI
(swinc} and anti-H3N1 immune sera {pre-treated with NeuSAc) were effective for prevention

an
I
I

and treatment of the A/PR/8/34(HIN1) virus infection in mouse pups (Tables 6-7). These
resulis provide in vivo evidence that two different influenza viruses (c.g. 2009HINT and
HSN1 virus) can share at least one binding site. Thus blocking the shared binding site by a

antibody induced by either virus can prevent and treat not only the infection of the virus (e.g.

a HSNI virus) but also the infection of the other virus {e.g. a HINT virus),
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Another embodiment of the present invention is disclosing the methods of using a vaccine
comprising one viral strain {e.g. the 2009HIN1 swine virus) for preventing the infections of a
different viral strain {e.g. A/PR/8/34HINT virus or a H5NT virus). One aspect of the present
invention disclose following new vaccines based on the shared binding sites.

a. A vaccine comprising a HINI viral strain for the prevention of the infections of a

different HINT virus or a H5N1 virus; and

b. A vaccine comprising a HSNI virus for the prevention of the a HINI influenza

mtection.

Other example of the vaccines include but not limited to:
a. A vaccine comprising a HINT infloenza viras for protection of H3N2 or HSNT wiral
mfection;

b, A vaccine comprising a H3IN2 inthienza virus for protection of HINT viral infection;

c. A vaceine comprising a HANT influenza virus for protection of HINI or H3NZ viral
infection;

d. A vaccine comprising a respiratory syncyiial vitus for protection of influenza viral
mfections;

¢. A vaccine comprising a hepatitis A virus for protection of influenza viral infections;

f. A vaccine comprising g adenovirus for protection of inthuenza viral infections; or

g A vaccime comprising a rotavirus for protection of influenza viral infections,
Another aspect of the present invention discloses the methods of using a vaccine comprising
a first pathogen to prevent and treat infection-relating autoimmune diseases, allergy and
inflammation caused by a second pathogen.

For therapeutic use as mentioned above, the effective dosage amounts of a vaccine

comprising to a first pathogen are at a amount to induce low to moderate levels of antibodies.

24



WO 2014/151526 PCT/US2014/025926

Mumerous other features or characteristics of therapeutic targets can become readily apparent
from the detailed description,

Another embodiment of the present invention discloses a vaccine or an inactivated
pathogen which can be used as a therapeutic for the freatment of a severe infection caused by
antibodies induced during an infection. Ancther aspect of the invention is to disclose the
methods of administrate 8 therapeutic product comprising a vaccine or an inactivated
pathogen to a patient to prevent or treat the disorders or conditions caused by the antibodies
against the vaccine or the pathogen induced during an infection. The possibie action
mechanism of the therapeutic vaccines or inactivated pathogens is neutralization of harmfid
antibodies.

Methods of combination use of sialic acid and other therapeutic products

One embodiment of the present mvention discloses methods of the combination uses
of N-acetylneuraminic acid with other therapeutic products such as but not limited to
mmunoglobulin or serum or plasma products or antibody products at the time of
administration by mixing such a therapeutic product with certaim amount of N-
acetylnouraminic acid, or an analog of N-acetylncuraminic acid {¢.g. N-acetylncuraminic acid
methyl ester) or N-acetylneurarainic acid plus an analog of N-acetylneuraminic acid (e.g. N-
acetylneuraminic acid methyl ester) , and administrate the mixure to a subject.

As described in exemplification, and shown in Tables 6-8, the combination uses of N-
acctylneuraminic  acid with non-specific human serum, or non-specific human
immunoglobulin, or specitic anti-infuenza antibodies, or a specific antibody to a non-
influenza virus are significantly effective for the prevention of the HINT influenza infection.
The data indicated that N-acetylneuraminic acid sigmificantly increased the anti-infection
efficacy of the non-specific human serum, or the non-specific human immunoglobulin, or the

specific anti-influenza viral antibodies or the specific antibodics to a pathogen different from
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an influenza pathogen, and decreased the toxicity of a specific harmful antibody {¢.g. an anti-
influenza viral antibody).

For example, the anti-2009H1IN] (Swine), anti-scasonal-HINI, and anti-H5N1 viral
immune sera pre-mixed with N-acetylneuraminic acid showed best efficacy and lowest
toxicity for prevention and ireatment of influenza infections caused by A/PR/8/34(HIND)
viras in newborn mice (Table 6 and 7} as described in exemplification.

Another example as described in exemplification {Table 53, injection with moderate
or high dose of antibodies against 2009HINIT (swine), seasonal HINI, avian HSNT and B
jnftuenza viruses into chicken embryo at day 16 and day 19 induced the leg disability of
newborn chicks which is similar to the Guillain-Barre syndrome (GBS) in buman. However,
newborn chicks with injection of the same antibodies pre-mixed with N-acetylneuraminic
acid (NeuSAc) did not develop the GBS-like condition (Table 5).

Another example as described in exemplification (Tables 5-7), the newbom mouse pups
delivered fo the dames treated with injection of the immune sera containing moderate to high
dase of antibodics against 2009HINT (swine), seasonal HINI, avian H3NI and B influenza
virus at embryvo day 16 and 19 were sick or died; the newbom pups with mjection of the
mmmune sera mixture with N-acetylneuraminie acid did not developed disorders.

For such therapeutic uses as mentioned above, the cffective dosage amounts of a
serum or a plasma are from about 0.1 ml/kg to 100 ml/kg; the effective dosage amounts of a
human Ig products are from about 0.1 mg/ke to 100 mg/kg. The cffective dosages of N-
acetylneuraminic acid or an analog of N-acetylneuraminic acid (e.g. N-acetylneuraminic acid
methyl ester} are from 0.1 mg/kg to 100 me/kg.

The possible action mechanism of N-acetylneuraminic acid is targeting harmful

antibodies, thus it is effective as a drug one week after a vaccination or a viral infection.
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Numercus other features or characteristics of therapeutic targets can become readily

apparent from the detailed description.

EXEMPLIFICATION
I. Antibodies and therapeutics

1.1 Following immune sera were tested as described below.

a. Human immune plasma from three individuals immunized with the influenza vaccine
made of the 2009HIN1 influenza virus (swine) and another three individuals naturally
mfected with the 2009HINT influenza viras (3wine) (MNational influcnza Center of
China CDCh.

Antibody titers; 1:128 - 1:1280 (all adjusted to 1:128),

b. Human immune sera from five individuals with natural infection of the Z009HINI
mihienza virus {swine) (National influenza Center of China CDC).
Antibody titers: 1:80 -1:160 (all adjusted to 1:80).

¢. Hurman muoune sera from five individuals naturally infected with scasonal HINI
mfluenza viruses (Guangdong/Baoan/2006, Guangdong/FLuchuw/2008, Tianjin/2009)
{National influenza Center of China CDC).

Antibody titers: 1:64 - 1:520 (all adjusted to 1:128 if possible}.

d. Human immune sora from three individuals with natural infection of a H3N2
mfluenza virus (Brishbane/59/Xinjiang/2007) (National influenza Center of China
CDO).

Antibody titers: 1:1280 (all adjusted to 1:128).

e. Human tmmune serum from three mdividuals natural infected with a HSNT (avian)

influenza virus {Anhui, 2005} (National influenza Center of China CDC),

Antibody titers: 1:64 - 1:512 (all adjusted to 1:128 if possible).
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f.  Human immune serum from three individuals natural infected with a B influenza
virus {Florida/d/Yunnan/2007} (National influenza Center of China CDC),
g. Human serum or plasma pool consisted of sera or plasma from ten healthy individuals
without infection or vaceination of intluenza viruses.
Antibody titers to a seasonal HINI virus: 1:5.
1.2 Following products were tested as described below.
a. Human serum or plasma pool is as described above.
b. A commercially available purified human immunoglobulin (Ig) (10%).
c. A formulations comprising N-acetylueuraminic acid (I mg/mi).
1.3 Following serum mixtures were prepared as described below.
a. Each 100 microliter of the human anti-09HINI (swine), anti-HINT (seasonal) and
anti-HSNT (avian) sera were mixed with each 100 mieroliter of the human seram pool
b. Each 100 microliter of the human anti-09HINT (swine}, anti-HINI (seasonal) and
anti-HSN1 (avian) sera were mixed with cach 100 micrograms of the human Ig.
Each 100 microlifer of the human anti-09HINT (swine), anti-HINI (seasonal} and
anti-HSNT (avian) sera were mixed with each 100 nucroliter of the forraula
comprising N-acetylncuraroinic acid as mentioned above.
2. Experimental models for evaluating the safety of vaccines and antibodies
2.1 An animal model of chicken embryos and newborn chicks
Chicken embryos were freated via allantois injection of various human anti-influenza
viral immune sera or other anti-pathogen antibodies at day 16 (E16) and 19 (E19} and the
healthy status of the newborn chicks were observed. The chicks were born at about E21.
Eight groups of chicken embryos were treated at day 16 (E16) and 19 (E19) via
allantois injection of cach 100 microliter of 1) saline alone {n = 20); 2} the human serum

pool as mentioned above (n = 20); 3) human serum from a RSV mmfected subject {n = 20}, 4)
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the human anti-2009H 1IN (swine) sera (n = 40}; 5} the human anti-scasonal HINI serum (n
= 40Y; 6) the human anti-H3N2 sera (n = 40); 7) the human anti-H3N1 (avian) serum (n = 40});
and 8} the human anti-B viral sera (n = 40). The chicken embryos were kept culturing in a
35 °C incubator until the newborn chicks were born at about E21.

Injection of the anti-2009H 1IN sera, the anti-seasonal H5N1 (avian) sera and the anti-
B sera as described above induced the leg disability of newborn chicks which is similar to the
Guillain-Barre syndrome (GBS} in humans. The frequencies of GBS-like condition induced
by the anti-influenze virus antibodies are listed in Table 1. The results indicated that the
antibodies induced by the 2009HINI {swine) virus or the vaccine comprising the 2009HINI
{swine} virus s at highest risk for inducing GBS-like disorders, followed by antibodies
fnduced by the avian HSNI (avian) virus and the influenza B virus. However, with reduced
dosages (50 microliter or less), none of the sera induced significant disorders with the chicks
treated with the autibody mjections. The data indicated that moderate or high dose of anti-
HINI (swine), anti-HSN1 and anti-B antibodies can induce serious adverse reactions of
chicken embryos and newhorn chicks.

Table i, The frequency of GBS-like condition of newborn chicks with antibody injection

Human immuone senim n= GBS (%) (dds Ratio 95% Ct1 P
Saline 20 0 (0.04) Infinity Infinity Infinity
MNormal seral pool® 20 0 (0.00) Tnfinity Infinity Infinity
Anii-RSY 20 0 (0.00) Infinity Infinity Intinity
Aunti-HINI/O9 swine)® 40 17 (42.5) 28.8 3.60-231 <.0001
Anti-HINI/seasonal 40 7(17.5} 8.27 0.97-70.7 0.06
Anti-H3N2 40 6 (15.0) 6.88 0.79-60.1 NS
Anti-HSN1 40 11(27.5) 148 1.81-121 0.003
Anti-B 40 13 (32.5) i8.8 2.32-152 00007

*: Seral pool of ten healthy individuals without infection or vaccination of influenza viruses

**: Sera from subjects with either natural infection or vaccination of the 2009HINI influenza virus

RSV = Respiratory Syncytial Viruses; GBS = Guillain-Barre syndrome

In addition, injection of human anti-influenza viral sera induced fetal and neonatal deaths of

the chicken embryos or newborn chicks. The death rates are listed in Table 2. The resulis
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with this animal model indicated that the antibodies induced by the B influenza virus is at the
highest risk for inducing fetal and nconatal deaths (65.0%), followed by the antibodies
induced by the avian HSN1T virus (57.5%), 2009HINT (swine} virus (52.5%}, the H3N2 virus
{37.5%) and the seasonal HINT virus {15.0%). As a control, the anifi- respiratory syneytial

viruses {RSV}) serum did not cause significant GBS-like conditions nor deaths (Tables 1-2).

Table 2. The death frequecics of newborn chicks with antibody injection

Human tromune serurm n= Diecath™ (%) Odds Ratio G5% Cl p*
Normal seral pool 40 3(7.50) .54 0.15-158 1.00
Anti-RSV 20 1 {5.00) (.65 0.06 - 6.67 1.00
Anti-HIN1/9 (swine) 40 21 (52.5) i3.6 3.60-516 <0001
Anti-H1N1/seasonal 44 12 (30.0) 5.29 1.36 - 205 0.02
Anti-H3N2 40 15{37.5} 7.40 1.94-282 0.002
Anti-H5N1 40 23 (57.5) 14.7 4.40-63.3 <000
Anti-B serum 40 26 {65.0) 22.9 597 - 878 <. 0001
Anti-HINI(9 + NeuSAce 20 3(15.) (.16 0.04 - 0.63 0.01
Anti-HINT + NeuSAc 20 1 (5.00) 8.12 .02 - 1.02 .04
Anti-H3NT + NeuSAc 20 210 {3.08 0.02 - 0.4} 0.0006

*: Including fetal and neonatal death

In another experiment, the seram mixtures as prepared above in 1.3 were also tested using the
animal model. Compared to injections of each anti-influenza viral serum alone, injection of
the serum mixtures as mentioned above sigmificantly reduced the GBS-like conditions or
deaths (Tables 2y of the newbom chicks. A formula comprising N-acetylneuraminic acid
methyl ester as an analog of N-acetylneuraminic acid was also tested with the method using
N-acetylneuraminic acid as mentioned above. The results were similar to the results of N-
acetylneuraminic acid as shown in Table 2.

The effective dosages of N-acetylneuraminic acid or an analog of N-acetylneuraminic acid
{(e.g. N-acetvlneuraminic acid rocthyl ester) are from 0.1 mg/kg to 100 mg/kg.

2.2 An animal model of pregnant mice
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Pregnant mice were treated twige via intraperitoneally (IP) injection of various human anti-
influenza viral immune sera or other anti-pathogen antibodies at pregnancy day E16 and E19
respectively, The mouse pups were born at about E21 and the healthy status of the newborn
mouse pups were ohserved.

As shown in Table 3-4, injection of the human anti-influenza viral sera into pregnant mice at
pregnant day 16 (E16) and E19 induced abortion of the pregnant mice, immature or delayed
delivery, and fatal and neonatal death of the newborn mouse pups delivered to the dames.
The frequencies of fatal and neonatal death of the newborn mouse pups are listed in Table 3.
The results with this animal model indicated that the antibodies imduced by the HSN1 (avian)
virus is at the highest risk for indacing death (34.6%), followed by the antibodies induced by
the seasonal HINI virus (26.7%), and the H3N2 virus (26.5%), B influenza viras (23.5%),
and the 2009HINT (swine) virus {22.9%).

Table 3. The death rates of mouse fetus or newborns with anti-influenza serum injection

Human Serum N= Deaths Rate(%) OddsRatio 5% (1 P value
Normal seral pool 53 3 5.66 1.63 0.10 - 107 1.60
Anii-RSV I8 I 6.70 0.79 .08 - 8.22 1.00
Anti-09HINI (swine) 83 19 22.9 4.95 1.39-17.7 0.008
Anti-HINI (seasonal) 7S 24 26,7 6.06 1.69-21.6 0.0602
Anti-H3N2 68 i8 26.5 65.00 1.66-21.7 0.003
Anti-HSN1 133 46 34.6 8.81 2.61-29.8 <0001
Anti-B 85 20 235 5.13 1.44 - 18,2 0.009

The frequencies of abortion of the pregnant mice are listed in Table 4. The results with this
animal model indicated that the antibodies induced by the B influenza virus is at the highest
risk for inducing abortion (33.3%), followed by the antibodies induced by the 2009HINI
{swine} virus (31.3%;), the H3INZ virus (28.6%), the seasonal HINI virus (21.4%), and the

HSNI (avian) virus (20.0%).
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Table 4. The abortion trequecies of pregnant mice with anti-influenza serury injection

Human Serum N= Abortion Rate (%) OddsRatio 95% CI P
Normal seral pool® 1S 1 6.67 0.48 65.04 - 540 0.60
Anti-09H1INI (swinc} 16 5 313 6.36 (.65 -62.7 0.18
Anti-HINI {scasonal) 14 3 214 382 0.35-42.0 (.33
Anti-H3N2 14 4 28.6 7.78 0.78 - 779 0.08
Anti-H3N1 20 4 20.0 3.50 0.35-35.1 0.36
Anti-B s 5 333 7.00 0.71-695 0.17
Anti-RSV 3 O (.00 Infinity Infinity Infinity

The histology changes of the dead mice showed that the infiliration with red blood cells,
mflaramatory cclls and proliferation of epithelium cells, and local tissue lesions were
observed in the tissues of lung (FIG. 1), brain, heart and liver of the dead chicks and mouse
pups. In addition, binding of buman IgG to those organs was detectable with the tissue
sections of the dead chicks and mouse pups (data not shown).

Taken together, the present invention discloses a direct evidence for the first time that high
levels of antibodies against influenza viruses are toxic to fetuses and newborns, According to
cur knowiedge, this is the first direct proof of the association of influenza virus-inducible
antibodies with the serious adverse reactions such as GBS-like condition and fetal or neonatal
deaths. This finding suggests that vaccinating pregnant mothers with influenza vaccines may
be risky for the fetuses and newborns. 3. Products for prevention and treatment of disorder
caused by harmiul antibodies

3.1 Therapeutics for preventing and treating fetal and neonatal deaths

The serum mixtures as prepared above i 1.3 were injected intraperitoneally twice to pregnant
mice at pregunancy day E16 and B19 respectively. The mouse pups were born at about H21 and the
healthy status of the newbormn mouse pups were observed.

Compared o injections of cach anti-influenza viral seram alone, injection of the serum
mixtures as mentioned above to pregnant rice prevented fatal and neonatal deaths of those

dames {Tables 5). In addition, no significant abortion, immature or delayed dehivery of the
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dames treated with the serum mixtures were observed. A formmla comprising N-
acetylneuraminic acid methy! oster as an analog of N-acetylncuraminic acid was also tested
with the method using N-acetylneuraminic acid as mentioned above, The results were similar
to the results of N-acetylneuraminic acid as shown in Table 5.

Table 5, Therapeutics for preventing fetal and neonatal deaths caused by influenza antibodies

Hurnan Serum MN= Deaths Rate(®s} OddsRatio 95% Y P value
Serum pool (SP) 53 3 5.66 1.03 .10 - 1067 1.00
Human bg (H-Ig) 20 I 5.00 0.88 0.09 - 896 1.00
Anti-09HINT (swine) 83 19 22.9 4.95 139177 0.008
Anti-09HINT + SP 20 1 5.00 0.18 0.02 - 1.41 NS
Anti-G9HINT + H-lg 22 1 4.55 .16 $.02-1.27 0.06
Anti-09HINI+NeuSAc 26 2 7.69 .28 006 - 1.30 0.09
Anti-HINT (8) 75 20 26.7 6.06 1.69-216 0.002
Anti-HINIS + SP 18 t 5.56 0.16 .12 -1.29 0.06
Anti-HINIS + H-lg 21 i 476 0.14 0.17 - 1.09 .04
Anti-HINIS+NeuSAc 23 I 433 0.12 $.13-0.99 0.04
Anti-HAN 133 46 34.6 8.81 2.61-29.8 <0001
Auti-HSNI + SP 21 2 9.52 0.20 (.04 - 0.89 0.02
Anti-H5NT + H-Ig 23 2 870 0.18 0.04 - 0.80 (.01
Anti-HSNI1-+NeuSAc 2% 3 10,7 0.23 .07 -0.79 0.01

Note: 8P = Serum Pool; lg = Immunoglobulin; NeuSAc = N-acetylneuraminic acid;

S = Seasonal; H = Human,

Based on the data and observations, following products are effective for preventing or
treating the disorders or conditions (e.g. GBS-like condition, fetal or neonatal death) caused
by harrotul anttbodies: 1) the now-specific sera of healthy individuals; 2) human
tmmunoglobuling and 3) N-acetylneuraminic acid or an analog of N-acetylneuraminic acid
{(e.g. N-acetylneuraminic acid methyl ester).

For preventing or treating the disorders or conditions (e.g. GBS-like condition, fetal or
neonatal death) caused by harmful antibodies as mentioned above, the effective dosage
amounts of a serum or a plasma are from about 0.1 ml’kg to 100 ml/kg; the effective dosage

amounts of a human lg products are from about 0.1 mg/kg to 100 mg/kg: the cffective
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dosages of N-acetylneuraminic acid or an analog of N-acetylneuraminic acid {e.g. N-

acetylneuraminic acid methyl ester) are from 0.1 me/kg to 100 mg/kg.

3.2 Therapeutics for treating influenza infection

Ten groups of newborn bulb/c pups were inoculated at day 5 (P5) via oral and nasal

administration of 30 pl (microliter) of the A/PR/B/4(HINI) influenza virus (titer: 1:512,

dihuted 100 times with saline), and were treated at day 6 (P6) via intraperitoneal injection

with 100 microliter of saline containing 1) saline alone; 23 100 microliter of the human serum

pool; 3} 100 mirograms of the human Ig; 4) 30 microliter of the human anti-2009HINI

(swine) serurm; 5} 30 mucroliter of the human anti-HINT serum; 63 30 microliter of the human

anti-HANT serummg 7) a mixture of 30 microliter of the human anti-2009HIN] (swine) serum

plus 1O micrograms of N-acetylneuraminic acid (NeuSAc); 8) a mixture of 30 microliter of

the human anti-HSNT serum plas 100 micrograms of NeuSAc; 9) a mixture of 100 microliter

of the human serum pool plus 100 micrograms of NeuSAc; and 10) 100 micrograms of the

human Ig plus 100 micrograms of NeuSAc. Mice were kept for 7 days after infection,

Table 6. Therapeutics for treating mfluenza infection of A/PR/S/34(HIN) virus

Human Serum 1 == Death  Death (%) Odds Ratio 95% C1 P
Saline 20 17 87.0 6.67 1.53-29.1 (.02
Serur pool (10) 22 11 50.0 0.17 0.04-0.78 0.02
Human Ig 21 9 429 8.13 0.01-0.41 0.001
Anli-09HINT (swine) i3 13 100 Infinity Infinity Infinity
Anti-HINI {scasonal) i5 15 100 Infinity Infinity Infinity
Anti-HSN1{avian) i3 6 46.2 0.18 03 -0.78 0.03
Ani-09HINI+NeusSAc 22 4 18.2 0.04 008 - 0.20 <.0001
Anti-HSNI1-+NeuSAc 21 4 19.1 0.04 008 - (.21 <0001
Serum pool+NeuSAc 21 6 28.6 0.07 0.02-0.33 0.6609
Human IgtNeuSAc 20 3 25.0 .06 0.01 - 0,29 (.0003

Note: Ig = Immunoglobulin; NeuSAc = N-acetylneuraminic acid; S = Scasonal.

As summarized in Table 6, 17/20 (87%;) of the pups treated with saline, and all (100%) of

the pups treated with the anti-2009H 1IN serur alone or the anti-seasonal HINT serum alone
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died at day 3 after viral infection. 50% or more of the pups treated with the human scrum
pool (50%}) or the human g (57.1%) or the anti-HSN1 serum survived. The death rates of the
pups treated with the serum mixtures with N-acetylneuraminic acid were significantly
reduced (Table 6). The results indicated that N-acetylneuraminic acid can significantly reduce
the toxicity of the harmful antibodies or increase the efficacy of the human Ig or human
serum or plasma for the treatment of an serious influenza infection. The data also suggested
that high dose of the anti-ZO009HINI (swine) antibodies alone are harmful rather than
helpful for the treatment of an influenza mfection.

For treating influenza infections, the effective dosage amounts of a serum or a plasma are
from about 0.1 ml/kg to 100 mVkg; the effective dosage amounts of & human g products are
from about 0.1 mg/kg to 100 mg/kyg; the etfective dosages of N-acetylneuraminic acid or an
analog of N-acetylneuraminic acid (e.g. N-acetylneuraminic acid methyl ester) are from (.1
mg/kg to 100 mg/kg.

3.3 Therapeutics for preventing influenza infection

I another experiment using the mouse model mentioned above in 3.2, ten groups of newbormn
bulb/c mouse pups were pretreated at day 5 (P5) via intraperitoneal injection with the sera
and the serum mixtures as mentioned above n 3.2, The pups were inoculated at day 6 (P6)
via oral administration of 30 pl (microliter} of the A/PR/B/34(HINI) virus (titer: 1:512,
diluted 100 times with saline}, and kept for 7 days after viral infection.

The results are summarized in Table 7. The data indicated that 1} the human serum pool or
the human immunoglobulin alone or the anti-HSN! reduced the death rate of the
A/PR/8/34(HINT) infection from 87.0% to 50% or 42.9% (1.74-2.0 folds); 2) the specific
anti-seasonal HINI serum or the anti-2009HINI (swine) serum (containing specific
antibodies at a titer of 1:128) is not effective or harmtul for the prevention of the

A/PR/GIA(HINT) infection; and 3) the combination uses of N-acetylneuraminic acid with
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non-specific human serum, or non-specific human immunoglobulin, or specific anti-influenza
antibodies and N-acetylneuraminic acid are significantly cftective for the prevention of the
HINI mfluenza infection; and 4) N-acetylneuraminic acid significantly increased the anti-
infection efficacy of non-specific human serum, or non-specific human immunoglobulin, or
specific anti-influenza viral antibodics, and decreased the toxicity of a specific harmful
antibody (e.g. an anti-influenza viral antibody).

Table 7. Therapeutics for preventing inthienza infection of A/PR/S/34(HINT) virus

Human Serum n= Death  Death (%) Odds Ratio §5% 1 P
Saline 21 18 85.7 6.00 1.30-278 (.04
Serum pool (10) i8 S 0.0 .17 .03 -0.77 0.04
Human fg 20 9 45.0 0.14 0.03 - 0.62 0.001
Anti-d9HINT (swine) iz 12 100 Infinity Infinity Infinity
Anti-HINT (scasonal} il 11 100 Infinity Infinity Infinity
Anti-HSNI{avian} i2 ) 50.0 0.17 003 - (.88 0.04
Anti-09HINI+NeuSAc 23 4 174 0.04 007 - 0.18 <0001
Anti-HSN1+NeuSAc 21 3 14.3 (.03 005 - 016 <.0001
Seram pool+NeuSAc 24 5 30.0 0.067 0.02-0.34 (.0004
Human Ig+NeuSAc 23 6 261 (.06 0.01-0.27 <0001

Note: Ig = Immunoglobulin; NeuSAc = N-acetylneuraminic acid; S = Seasonal.

For preventing influenza infections, the effective dosage amounts of a serum or a plasma are
from about 0.1 mlkg to 100 mi/ke; the effective dosage amounts of a human Ig products are
from about 0.1 mg/kg to 100 mg/kg; the offective dosages of N-acetylneuraminic acid or an
analog of N-acetylneuraminic acid (e.g. N-acetylneuraminic acid methyl ester} are from .1
mg/ke to 100 mg/kg.

3.4 Another experimental model

A mouse model is developed by inmjecting an anti-first pathogen antibody to an amimal
tollowed by infecting the animal with a sccond infectious pathogen.

Six groups of newborn bulb/c mouse pups were pretreated at day 5 (PS) via intraperitoneal

injection with other antibodies to other pathogens, which did not react with an infhuenza vivus
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as described below. The pups were imoculated at day 6 (P6) via oral administration of 30 ul
{microliter}) of the A/PR/B/B4(HIND) virus (titer: 1:512, diluted 100 times with saline}, and
kept for 7 days after viral infection. The tested antibodies fo other pathogens were:
a. The human imuoune sera from subjects infected with RSV
5 b. The human immune sera from subjects infected with HAV;
¢. The human immune sera from subjects intected with HBVY,
d. The human immune sera from subjects infected with rotaviras.
All the antibodies did not react with the intluenza virus.
The resulis are summarized in Table 8. Compared to the mouse pups pre-treated with saline,
10 the mouse pups pre-treated with antibodies against HAV, HBV, RSV, and rotavirus were not
or lightly infected with the influenza virus. The data indicated that an antibody against a first
pathogen (e.g. HAV) can prevent an infection ot a second pathogen.
In addition, the combination uses of N-acetylneuraminic acid with those specific antibodies
to a pathogen different from an influenza pathogen significantly increased the antibody

15 efficacy for the prevention of the HINI intfluenza infection.

Table 8. Various antibodies for preventing influenza infection of A/PR/E/34(HINT) virus

Human Serum B = Death  Death (%) Odds Ratio 85% Cl P
Saline 20 18 50.0 9.00 160 - 507 (.01
Serum pool (10} 18 9 50.0 .11 0.02 - 0.63 8.01
Anti-HINIE) 12 t 91.7 1.22 0.10 - 151 1.00
Anti-RSV 14 t 7.14 .01 0007 - 6.10 <0001
Anti-Rotavirus 11 2 18.2 0.03 003 -0.21 <0001
Anti-HAV i3 2 15.4 .02 L0003 -0.16 <0001
Anti-HBV 12 3 25.0 0.04 {05 -0.26 .0003

Note: NeuSAc = N-acetylneuraminic acid; S = Seasonal.

For preventing an influcnza infections, the cffective dosage amounts of the specific
antibodies to a pathogen different from an influenza pathogen are from about 0.001 mg/kg to

20 100 mg/ke: the cffective dosages of N-acetyincuraminic acid or an analog of N-
2IKQ g 3 B
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acetylneuraminic acid (e.g. N-acetylneuraminic acid methyi ester) are from 0.1 mg/kg to 100
mg/kg.

3.4 Combination use of therapeutic antibodies with N-acetylneuraminic acid

As mentioned above and shown in Tables 6-8, the combination uses of N-acetylneuraminic
acid with non-specific human serum, or non-specific human immunoglobulin, or specific
anti-infuenza antibodies, or a specific antibody to a non-influenza virus are significantly
effective for the prevention of the HINI imfluenza infection. The data indicated that N-
acetylneuraminic acid significantly increased the anti-infection efficacy of the non-specific
human serum, or the non-specific human immunoglobulin, or the specific anti-influenza viral
antibodies or the specific antibodies to a pathogen different from an nfluenza pathogen, and

decreased the toxieity of a specific harmful antibody (e.g. an anti-influenza viral antibody).

Additional Definitions

As used hercin, the terra “treating 7 or “freatment” refers to chinical intervention (such as,
¢.g., adroinistration of an immunoglobulin product, serum, or plasma, as described hercin)
designed fo alter the natural course of the individual or cell being treated during the course of
clinical pathology of a viral infection. Desirable effects of treatment include decreasing the
rate of disease progression or mortality, ameliorating or palliating the discasc state, and
remission or improved prognosis. In some embodiments, the freatment improves symptoms
of viral infection {¢.g., an influenza viral infoction), reduces frequency or severity of the
disease caused by the viral infection {c.g., influenza), and/or improves patient-reported
symptoms {e.g., such as symptoms of influenza, including, but not limited to, c.g., fever,
chills, cough, sore throat, body aches, and fatigue). A response is achieved when the patient
experiences partial or total alleviation, or reduction of signs or symptoms of illness, and, in

some embodiments, includes survival. A subject is successfully “wreated,” for exampie, if
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one or more symptoms associated with a viral infection (such as influenza) are mitigated or
climinated.

As used herein, the term “preventing” or “prevention” inchudes providing prophylaxis with
respect to occurrence or recurrence of viral infection (such as influenza) in an individual, An
individual may be predisposed to or susceptible to viral infection {such as infection by an
influenza virus), but has not yet been infected with the virus.

As used heretn, an individual “ar risk” of viral infection {such as infiuenza infection) denotes
that an individual is likely to be exposed to a viral pathogen or has one or more risk factors of
having severe reactions to viral pathogen if infected.

An “effective amount” vefers to at least an amount of immunoglobulin product, serum or
plasma, as described herein, that is effective, at dosages and for periods of time necessary, to
achieve the desired or indicated effect, including a therapeutic or prophvlactic result. An
ctfective amount can be provided in one or more administrations.

As used herein, the term “patient” or “individual” refors to a manmunal, inclading, but not
limited to, a human or non-human mammal, such as a bovine, equine, porcine, canine, ovine,
or feline. In some embodiments, the patient or individual is a human. In some emboediments,
the patient is not in need of a blood ransfusion due to, e.g., an mjury or bleeding clotting
disorder such as, but not Emited to, e.g., hemophilia, von Willebrand disease, and leukemia,
In some embodiments, the patient and the healthy individual are both human. In some
embodiments, the patient and the healthy individual are both cows, sheep, chickens, pigs,
horses, dogs, or cats,

As used hercin, the patient in the present invention comprises human or non-human manunal
of males and females, newborns, 1-12 months old infants, 1-18 years old, adults, pregnant
and feeding fomales, and pregnant or feeding females with their fetus or sucking babies at

risk of suffering or developing the diseases and conditions caused by harmful antibodies.

Brief Descrintion of the Drawing
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FIG. 1 is a graphical representation of histology changes of lungs from the mouse pups
delivered to the dams freated with human serum of healthy mdividuals (A) or the anii-
09H 1N lintluenza virus serum (B} This data showed that antibodies induced by the 09HINI
influenza virus are harmful to fetuses and newboms since it caused later fetal death (still birth)

and neonatal death.

Additional Embodiments

Anocther embodiment of the present invention discloses therapeutic products comprising a
vaccine or an inactivated pathogen for the treatment of a severe infection caused by
antibodies induced during an infection; wherein the therapeutic vaccines or inactivated
pathogens neutralize harmful antibodies induced durng the infection,

Ancther embodiment of the present mvention discloses a method of admunistrating a
therapeutic vaccine or an inactivated pathogen to a patient to prevent or treat the disorders or
conditions caused by the antibodies against the vaccine or the pathogen; wherein the
antibodies are induced during an infection; the therapeutic vaccmes or mactivated pathogens
neutralize harmiul antibodies induced during the infection.

Other embodiments besides the above may be articulated as well. The terms and
expressions therefore serve only to describe the disclosure by example only and not to limit
the disciosure. It is expected that others will perceive differences, which while differing from
the foregoing, do not depart from the spirtt and scope of the disclosure herein described and
claimed. Al patents, patent publications, and other references cited herein are incorporated

herein by reference in their entirety,
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Claims
What claimed is;

. A method of treating or preventing infection by a wviral pathogen, comprising
administering an effective amount of immunoglobulin product, serum, or plasma to a patient
who has been diagnosed with infection by the viral pathogen or who is at risk for infection by
the viral pathogen, wherein the immunoglobulin product, the serum, or the plasma is obtained

from a healthy mdividual.

2. The method of claim |, wherein the viral pathogen is an influenza virus, a hepatitis C

virus, a hepatitis B viras, a respiratory syncytial virus, an adenovirus, or a rotavirus.

3. The method of claim 2, wherein the influenza virgs is 2009 HINI (swine flu), B

influenza virus, H3NI {(avian flu), HINT, or H3N2,

4. The method of claim 1, wherein the effective amount of the immunoglobulin product

is between about 0.001 grams to about 100 grams.

5. The method of claim 1, wherein the etfective amount of the serum or the plasma is

between about 0.1 ml to about 1000 ml

6. The method of claim 1, wherein the immunoglobulin product, the serum, or the
plasma is in the form of a solution, a lyophilized, an injectable, an infusion, or a form
conjugated to a nano-particle.

7. The method of claim 1, wherein the imnunoglobulin product is provided in a
composition comprising N-acetylneuraminic acid, an analog of N-acetylneuraminic acid, N-
acetvlneuraminic acid methyl ester, N-acetylneuraminic acid and an analog of N-

acetylneuraminic acid, or N-acetylneuraminic acid and N-acetylneuraminic acid methyl ester.
8. The method of claim 7, wherein the N-acetylneuramninic acid, the analog of N-

acetylneuraminic acid, and/or the N-acetvlneuraminic acid roethyl ester are present in the

composition at a concentration of between about 0.61 mg/g to 100 mg/g.
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3. The methad of claim 7, wherein the N-acetyineuraminic acid, the analog of N-
acetylneuraminic acid, and/or the N-acetylneuraminic acid methyl ester are present in the

composition at a concentration of between about 0.01 mg/ml to 100 mg/ml.

14 The method of claim 1, wherein the mmunoglobulin product, the serum, or the
plasmoa 18 adnunisiered subcutaneously, topically, orally, mtramuscularly, intravenously,

intraperitoneally, intracavitally, or transdermally, or via inhalation.

It The method of claim 1, wherein the patient and the healthy individual are both

mammals ot the same species.

iz, The methods of claim 1 or T, wherein the patient and the healthy individual are both

cows, sheep, chickens, pigs, horses, dogs, or cats,

13 The method of c¢laim 1 or 11, wherein the patient and the healthy individual are both
human.
4. A product for treating and preventing infection caused by a viral pathogen or diseases

or conditions caused by a harmful antibody; wherein the product is in a composition
comprising at least one of

a. An immunogiobulin

b, A serum or a plasma

¢. an specific antibody to a viral pathogen and an inounogiobulin

d. an specific antibody to a viral pathogen and serum or plasma

)

a N-acetylneuraminic acid and at least one of an specific antibody to a viral
pathogen, immunoglobulin and serura or plasma.

wherein the harmful antibodies are induced during an infection or a vaccinalion or
passively introduced therapeutic antibodies.

wherein the diseases or conditions caused by harmful antibodies comprise mfectious
discases, serious adverse reactions of vaccines or therapeutic antibodies, infection-
relating autoimmune discases, allergies, and mflammation, and infection-relating

{UroOrs,
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wherein the imnwnoglobulin product, the serum, or the plasma is obtained from a

healthy individual.

15, The product of claim 14, wherein the specific antibodies comprise the antibodies to at
feast one of an influenza virus, a hepatitis C virus, a hepatitis B virus, a respiratory syncytial

virgs, an adenovirus, or a rotavirus.

16. The product of embodiment 14, wherein the serious adverse reactions of infections
and vaccines comprise Guillain-Barre syndrome-like condition, death, abortion, immature or

delayed delivery, and fatal and neonatal death.

17. The product of claim 14, wherein the infection is an influenza infection; and the

vaccination is influenza vaccination.

I8. The product of claim 14, wherein the product is i a composition comprising about
0.001 gram to about 100 grams of immunoglobulin, or about 6.1 ml to 1300 mi of serum or

plasma.

19. The product of claim 14, wherein the product is in a composition comprising about
(.01 mg to 500 mg of a specific antibody to a viral pathogen and about 0.001 gram to about

100 grams of immunoglobulin or about 0.1 md to 1000 mi of serum or plasma.

20. The product of claim 14, wherein the product is in a composition comprising about
0.1 mg/ml to about 20 mg/mi or about 0.1 mg/g to about 20 mug/g of N-acetylneuraminic acid
and about 0.001 gram to about 100 gram of immunoglobulin, or about 0.01 mg to 500 mg of

a specific antibody to a viral pathogen, or about 0.1 mi to 1000 mi of serum or plasma.

21. The product of ¢laim 14, wherein the product is in a form of a solution, a lyophilized,
an injectable, an infusion, or a form conjugated to a nano-particle.

22, A method of treating or preventing infection caused by a viral pathogen or diseases
and conditions caused by harmfil antibodies comprising administering an cffective amount
of at least oue of the product of claim 14 to a patient who has been diagnosed with infection

by a viral pathogen or who is at risk for mfection by the viral pathogen, or who has a serious
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adverse reaction after vaccination, or after a treatment with a therapeutic antibody, or who

developed autoimmune diseases, allergies, inflammation, and tumors after an infection.

23, The method of claim 22, wherein the product is adnunisiered subcutancously,
topically, orally, intramuscularly, intravencusly, intraperitoneally, intracavitally, or

transdermally, or via inhalation.

24, The method of claim 22, wherein the effective amount of the N-acetylncuraminic acid
is between about 0.1 mg/kg to about 20 mg/kg; the effective amount of immunoglobulin is
between about 0.1 mg/kg to 100 mg/kg; the effective amount of serum or plasma is between
about 0.1 mi/kg to 100 mVkg and the effective amount of the specitic antibody to a viral

pathogen s between about $.001 mg/kg to 100 mg/kg.

25, The method of claim 22, wherein the patient is a pregnant or a feeding female with
their fetus or sucking baby at risk of suffering or developing an diseases or conditions caused

by harmiul antibodies.

26, An antibody specific to a first pathogen for treating or preventing infection caused by
a viral pathogen or discases and conditions caused by a second pathogen; wherein the
diseases or conditions caused by a second pathogen comprise at least one of infectious
diseases, serious adverse reactions of vaccines or therapeutic antibodies, infection-relating
autoimmune diseases, allergies, inflammation, infection-relating tumors;

wherein the antibodies are in a form of a solution, a lyophilized, an injectable and an
mnfusion, or a form conjugated to a nano-particle.

wherein the antibody is in a composition at a concentration of between about .00

gram (g} to about 100 g,

27. A method of administrating an antibody specific to a first pathogen of claim 26 to a
patient who has been diagnosed with infection by a second viral pathogen or who is at risk
for nfection by the second viral pathogen, for preventing and treating the discases and
conditions caused by the second pathogen.

wherein the diseases or conditions comprising at least one of infectious diseases,
serious adverse reactions of vaccines or therapeutic antibodies, intfection-relating autotmmune

diseases, allergies, mflammation, infection-relating tumors,
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wherein the antibody specific to a first pathogen is administered subcutancously,
topically, orally, intramuscularly, intravenously, intraperitoneally, mtracavitally, or
fransdermally, or via inhalation,

wherein the effective amount of an antibody specific to a first pathogen is between

about .001 ml/kg to 100 ml/kg.

28, The method of claim 27, wherem the first pathogen comprises at least one of an
influenza virus, a hepatitis C virus, a hepatitis B virys, a respiratory syncytial virus, an
adenovirus, or a rotavirus; wherein the second pathogen comprises at least one of an
jnttuenza virus.

29. The method of claim 28, wherein the influenza virug is 2009 HINI (swine flu), B

mfhuenza virus, HSNI (avian flu), HINT, or H3N2.

30 The method of claim 27, wherein the patient is a pregnant or a feeding female with
their fetus or sucking baby at risk of suffering or developing an diseases or conditions caused

by a second pathogen.

31, A vaccine comprising a first pathogen which induces antibodics capable of protecting

an infection caused by a second pathogen.

32 The vaccine of claim 31, wherein the first pathogen comprises at least one of an
jnftuenza viras, a hepatitis C virus, a hepatitis B virus, a respiratory syncytial viras, an
adenovirus, or a rotavirus; wherein the second pathogen comprises at least one of an

influenza virus.

33, The vaccine of claim 32, wherein the mfluenza viras is 2009 HINI (swine flu}, B

influenza virus, HSN1 (avian flu), HIN1, or H3NZ.

34, A method of using a vaccine made of a first pathogen of claim3l treating or
preventing infection caused by a viral pathogen or diseases and conditions relating to an
infection caused by a sccond pathogen.

wherein the vaccine is capable of inducing antibodies capable of preventing an

infection caused by a second pathogen;
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wherein the discases or condifions relating to an infoection caused by a second
pathogen comprise at least one of infectious diseases, serious adverse reactions of vaccines or
therapeutic  antibodies, infection-relating autoimunune diseases, allergies, inflaromation,
infection-relating turors,

wherein the vaceine is administrated comprises at least one of orally, intramuscularly,

transdermally, via inhalation.

35 The method of claim 34, wherein the first pathogen comprises at least one of an
influenza virus, a hepatitis C viras, a hepatitis B virus, a respiratory syncytial virus, an
adenovirus, or a rotavirus; wherein the sccond pathogen comprises at least one of an

influenza virus.

36. The method of claim 35, wherein the influenza virus 1s 2009 HINI (swine flu), B

influenza viras, HSNT (avian flu), HINI, or H3N2.
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