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Summary
Passive immunization (passive immunity, passive immunotherapy) consists in the transfer 
of specific antibodies to an unprotected individual with the purpose of protecting from infec-
tion or treatment of the disease. Passive immunization is acquired either naturally (maternal 
antibodies cross the placenta to reach the fetus) or artificially when the patient is transfused 
with high-titer antibodies of human or animal origin or developed by genetic engineering 
(monoclonal antibodies, MAb). The beginnings of passive immunization date back to the end 
of the XIX century when Emil Adolf von Behring was the first to use antibodies of animal 
origin in the treatment of diphtheria and tetanus. In Poland, the Lublin Factory of Serum 
and Vaccines established in 1951 launched an industrial-scale production of immune sera 
against diphtheria, scarlet fever, measles, meningitis and poliomyelitis (Heine Medin dis-
ease).
Passive immunization is relied on for prevention of infection, for treatment of immuno-
deficiency disorders (including hypogammaglobulinemia), acute infections and poisoning. 
Immunity derived from passive immunization lasts for a few weeks to about four months.
Since December 2019, the ongoing SARS-CoV-2 pandemic has initiated numerous ran-
domized trials focused on determining the effectiveness of convalescent plasma therapy 
for COVID-19 infected patients. In order to minimize the occurrence of adverse reactions 
following the administration of convalescent plasma, attempts have been made to produce 
hyperimmune anti-SARS-CoV-2 globulin (hIVIG). It is also worthwhile to mention that 
there are ongoing clinical trials on anti-SARS-CoV-2 immunoglobulin concentrate developed 
by Polish researchers under the supervision of Professor Tomasiewicz and in cooperation 
with the Institute of Hematology and Transfusion Medicine in Warsaw as well as BIOMED-
-LUBLIN (Project No. 2020/ABM/COVID19/0036). 
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Passive immunization

Passive immunization, passive immunity or 
passive immunotherapy are all terms that refer 
to prophylactic or therapeutic transfer of specific 
antibodies to an unprotected individual. 

Passive immunization is either: 
	— natural — when maternal antibodies cross the 

placenta to reach the fetus; 
	— artificially acquired — when high-titer antibo-

dies (human or animal) specific to an infectious 
agent or toxin are given as a medication to 
induce immunity in a non-immune patient. 
Passive immunization serves to reduce the 

risk of contracting an infectious disease or to re-
lieve disease symptoms. Passive immunization is 
performed in patients who are unable to synthesize 
antibodies or were exposed to a disease to which 
they are not immune. 

Natural passive immunization
A natural form of passive immunotherapy 

is cross-placental transfer of maternal IgG im-
munoglobulins to fetal blood. The crossing is 
mediated by Fc IgG receptors present on the 
surface of trophoblast cells. Breast milk provi-
des IgA antibodies to the suckling infant which 
mainly affect mucous membranes of the dige-
stive tract [1]. IgM antibodies already appear 
in the fetal period, while the production of IgG 
antibodies begins shortly after birth to reach 
about 60% of the titer detected in adults after 
12 months. With time, maternal antibody titer 
gradually decreases to disappear completely when 
the newborn is about 9 months old. IgG antibody 
titer is at its lowest when the newborn is 2–3 
months old. Maternal antibodies effectively pro-
tect newborns and infants against most infectious 
diseases. The most striking example are cases of 
children with severe combined immunodeficien-
cy (SCID) presenting clinical symptoms usually  
6 months after birth i.e. when maternal antibodies 
are at the lowest [2, 3].

Another proof of the relation between mater-
nal immunity and infant immunity is the similar 
prevalence of antibodies in infants below 1 month 
and that observed in 20–40 year old adults who 
represent the main age group of the mothers [4]. 

Artificial passive immunization
Short-term artificial passive immunity is 

acquired through administration of human or 
animal plasma antibodies, monoclonal antibodies 
(MAb), human immunoglobulin for intravenous 
(IVIG) or intramuscular (IMIG) use, specific im-

munoglobulins from immunized donors or as result 
of convalescent plasma therapy (CPT). 

Passive immunization provides protection 
against infection and it is used to treat immunodefi-
ciency (hypogammaglobulinemia), acute infections 
and poisoning. Effects of passive immunization last 
from several weeks to approximately four months.

History of passive immunization 

The first successful attempts at applying passi-
ve immunization in the treatment of diphtheria and 
tetanus (in animal studies) were published in 1890 
in Deutsche Medizinische Wochenschrift, German 
Medical Journal [5]. The method was fairly quickly 
modified and adapted to clinical use. As early as 
the mid-1890s, diphtheria-specific antitoxin was 
successfully used in hospital setting to reduce 
mortality rate during diphtheria outbreaks. In 
1901, Emil Adolf von Behring was awarded the first 
Nobel Prize in Medicine for applying serotherapy 
in the fight against diphtheria. The Nobel Commit-
tee emphasized the importance of von Behring’s 
work by adding the following words to the official 
statement: “with the work (of von Behring) a new 
pathway in medicine has been opened, and physi-
cians were given an important tool/weapon in their 
combat against disease and death”.

In Germany alone immunotherapy (diphtheria 
specific agents) helped to save about 45 000 patients 
annully. In the 1890s, the mortality rate for hospi-
talized diphtheria patients ranged from 47% to 60% 
and in the pre-antibiotic era the study outcome of 
Emil von Behring and his collaborator Shibasaburo 
Kitasato was the only hope for diphtheria patients.

Behring and Kitasato conducted similar exper-
iments with Clostridium tetani. Rabbit blood immu-
nized with Clostridium tetani gave mice complete 
protection against typically lethal doses of virulent 
bacteria and botulinum toxin. The study outcome 
gave rise to the production of specific anti-tetanus 
immunoglobulin [5].

In the first years of passive immunotherapy, 
due to the fact that it was impossible to obtain 
human antibodies on a large scale, attempts were 
made to obtain them from animals. Anti diphte-
ria antibodies for example were obtained from 
immunized cows [6]. Although the technology of 
obtaining specific immunoglobulins has now been 
significantly modified, some specific immunoglo-
bulins are still of animal origin, e.g. Antivenin, by 
MERC & Co — an immunoglobulin of equine origin 
that neutralizes neurotoxin of the poisonous black 
widow spider (Latrodectus mactans), botulism 
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antitoxin — bivalent ) types A and B (equine), Sa-
nofi Pasteur used for prophylactic and therapeutic 
management of botulism. 

The classic approach to antibody production 
consists in immunizing animals with a specific an-
tigen and isolating the antibodies from the host’s 
blood. Despite advanced engineering technology 
proteins of animal origin may induce numerous 
adverse reactions. Passive immunotherapy based 
on animal antibodies should therefore be applied 
only under strict medical supervision.

Passive immunization was used extensively 
for treatment of diseases such as scarlet fever and 
whooping cough from the 20s to the 70s of the XX 
century [7]. 

Medicinal products containing human immu-
noglobulin are used, among others, for treatment of 
primary immunodeficiency with impaired antibody 
production, diphtheria, tetanus, hepatitis A and B 
(HAV, HBV), rabies, measles, smallpox, primary 
immune thrombocytopenia, Kawasaki syndrome, 
lower respiratory tract infection and in prevention 
of feto-maternal incompatibility and hemolytic 
disease of the fetus and newborn.

Prophylactic administration of antibodies aga-
inst hepatitis B has largely been replaced by vac-
cination; however, immunoprophylaxis of hepatitis 
B infection is still indicated in cases of accidental 
exposure of unprotected individuals (incomplete or 
unknown immunization status) such as high risk 
hospitalized patients, sexual partners of individu-
als with acute hepatitis B infection or healthcare 
workers exposed to hepatitis B infected blood or 
other body fluids following percutaneous needle 
injury or cut. Immunoprophylaxis of hepatitis B 
infection is also applied to infants born to HBsAg 
positive mothers [8].

Human immunoglobulins reduce the symp-
toms of some systemic inflammatory and auto-
immune diseases or induce remission of disease. 

The method of plasma fractionation into pro-
teins to obtain blood-derived medicinal products 
was developed by Cohn and his collaborators in 
the 1940’s and is used even now in modified form 
[9]. Source material for fractionation is fresh frozen 
plasma (FFP) collected at 23 Polish Blood Trans-
fusion Centers (CKiK). Plasma for fractionation is 
subjected to rigorous procedures such as screening 
for HBV, HCV and HIV infection markers, to reduce 
the risk of transmitting infection. Nevertheless the 
risk cannot be completely eliminated and therefore, 
since the 1980s, both plasma and medicinal pro-
ducts from pooled plasma are subjected to pathogen 
inactivation. 

Plasma used for manufacture of medicinal 
products which contain human immunoglobulins 
differs with regard to the titer of specific antibo-
dies. The choice of plasma for a specific disease 
is determined by the optimal therapeutic effect 
to be achieved. One such medicinal product that 
has been taken into account is immunoglobulin for 
intravenous use (IVIG). 

With advancement in technology and particu-
larly in monoclonal antibody production techniques 
new methods were developed which largely re-
duced the demand for antibodies of animal origin. 

An alternative approach to antibody pro-
duction is the antibody Phage Display technology 
based on genetic engineering of bacteriophages 
and generating libraries comprising myriads of 
variants of recombinant proteins displayed on their 
surface. Phage libraries allow to isolate functional 
antibody fragments of virtually any specificity. 
The method was first described by Georg Smith 
in 1985 [10, 11].

Phage libraries are based on single chain frag-
ment variables (scFv) — the smallest functional 
antibody fragments responsible for interaction 
with the antigen.

Antibody libraries are generated by preparing 
template cDNA from B cells of non-immunized 
human donors and amplification of VH and VL 
antibody fragments or antibody construction ba-
sed on random insertion of amino acid mutations 
in complementary determining regions (CDRs). 
A pool of various sequence- antibody variants is 
thus generated which are displayed on the surface 
of the phages. Screening of phage libraries allows 
to select (from phage pools) the specific phage that 
interacts with the selected antigen [12].

Antibody variants acquired through Phage 
Display technique may additionally be subjected 
to the affinity maturation process. This technique 
mimics the natural process of antibody production 
with increasing affinity for an antigen. A similar 
effect is attained in laboratory conditions/in vitro by 
developing second-generation libraries comprising 
variants of higher affinity to antigen [13].

The antibody fragments acquired as result of 
selection are screened by enzyme-linked immu-
nosorbent assay (ELISA) and then sequenced to 
identify the most common variable regions used 
by the immune system to elicit antibody response. 
Antibody fragments produced by bacterial colonies 
are typically purified by affinity chromatography. 
Through analysis of selected antibodies it is po-
ssible to determine the precise constant kinetics 
of the antigen-antibody binding. 
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In the same way scFv format antibodies are 
produced against haptens, proteins, carbohydrates, 
receptors, tumor antigens or viruses. They find appli-
cation in therapy or in a variety of diagnostic kits.

Antibodies for therapeutic/clinical use may 
also be linked with cytostatic drugs (antibody-
-drug conjugates, ADCP) or radioisotopes for 
more effective delivery to target tissues. Phage 
Display technology is successfully used by many 
pharmaceutical companies in their scientific quest 
for biological drugs. Examples of commercially 
available human therapeutic antibodies obtained 
with Phage Display technique are: Humira (ada-
limumab) — an antibody directed against tumor 
necrosis factor a (TNFa) which — among others 
— is applied in the management of rheumatoid 
arthritis and Benlysta (belimumab) — human 
IgG1 directed against the B lymphocyte stimulator 
(BLyS), a soluble ligand of the TNF family cytoki-
nes, which are used in the treatment of systemic 
lupus erythematosus. Under clinical trials are other 
antibodies from phage libraries [14].

The validity and effectiveness of Phage Display 
technique for obtaining high-specificity human an-
tibodies of therapeutic potential have been confir-
med. Other technologies have also been developed 
based on chimeric monoclonal antibodies in which 
the mouse antibody is “humanized”. The effect 
is achieved by replacing murine immunoglobulin 
genes with human immunoglobulin genes [15]. 

Passive immunization in prevention  
of infectious diseases; Polish experience 

The significance of passive immunotherapy in the 
combat against infectious diseases was most striking 
after World War II when the situation in Poland beca-
me dramatic due to military operations, migration of 
people and troops. Immediate actions to prevent the 
spread of infectious diseases were required. 

In 1944 a group of professors and scientists 
from university centers of Lviv, Warsaw and Poznań, 
founded the National Institute of Hygiene (PZH) 
with the seat in Lublin the main task of which was 
development, implementation and supervision of 
activities related to protection of the Polish po-
pulation against the spread of infectious diseases.

In 1951 the Department for Production of 
Serum and Vaccines — one of the organizational 
units of PZH — was transformed into the Lublin 
Factory of Serum and Vaccines later known as “Bio-
med” Serum and Vaccine Production Plant PLC in 
Lublin (“BIOMED-LUBLIN” Wytwórnia Surowic 
i Szczepionek S.A) which is active until the pre-

sent. It was the first biotech pharmaceutical plant 
in Poland. The immunopreparations developed and 
manufactured there were the crucial element of the 
national prophylactic strategy for years. The plant 
was also the first in Poland as well as in Central 
Europe to launch an industrial-scale production 
of immune sera against diphtheria, meningitis, 
measles and scarlet fever. 

Anti-tetanic, anti-diphtheric, and anti-menin-
gitis sera were prepared from blood of hyperimmu-
nized horses. Measles were treated with human 
convalescent measles serum. 

It would be difficult to overestimate the impor-
tance of the above-mentioned sera in the fight against 
tetanus, diphtheria, scarlet fever, measles or poliomy-
elitis (Heine Medin disease) in Poland. Currently, the 
production of immunoglobulins for treatment of the 
diseases is terminated as the latter are under control. 

Immunoglobulin (IVIG) for intravenous 
use and specific immunoglobulin  

for COVID-19 therapy

 IVIG in the United States was approved for 
clinical use in 1980 and found effective in prop-
hylaxis of life-threatening infections in patients 
with primary and secondary immunodeficiencies. 
IVIG is used in the management of such chronic 
infections as parvovirus B19. 

The current experience with IVIG in the 
treatment of SARS-CoV-2 infection is rather limi-
ted. The rationale for using IVIG in SARS-CoV-2 
infection is primarily to modulate inflammation. 
IVIG has been found to reduce the inflammatory re-
sponse in severe SARS-CoV-2 infections. Chinese 
publications report the use of IVIG in severe cases 
of SARS-CoV-2 infections where normalization of 
fever and improvement of respiratory symptoms 
occurred. The results however cannot be conside-
red conclusive as the patients also received antivi-
ral drugs and steroids which may have interfered 
with the impact of immunoglobulins [16]. It can 
therefore be concluded that there is currently no 
clear evidence to support the rationale for use of 
IVIG in the management of diseases such as SARS-
-CoV, SARS-CoV-2 and MERS.

On the other hand, specific immunoglobulin 
obtained from donor plasma with high antibody titer 
to certain infectious agents has been successfully 
used in the treatment of numerous infections, 
caused e.g. by cytomegalovirus (CMV) or influenza 
virus (H1N1). Specific immunoglobulins have the 
advantage of being obtained from the plasma of 
donors seropositive to a specific infectious agent 
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with antibody titers high enough to neutralize the 
infectious agent [17]. 

Effectivity of specific immunoglobulins has 
also been confirmed in the management of infec-
tions caused by other coronaviruses (SARS severe 
acute respiratory syndrome and MERS Middle 
East Respiratory Syndrome) [18]. Publications 
confirmed accelerated improvement of clinical pa-
rameters and significantly lower mortality rate for 
patients treated with convalescent plasma during 
management of progressive COVID-19 infections 
[19]. In 2009, prospective analyses confirmed the 
effectiveness of plasma (titer ≥ 1: 160) from H1N1 
— infected individuals transfused to patients with 
severe H1N1 infection [20]. One of the studies 
also demonstrated the advantage of specific im-
munoglobulins over IVIG; patients were observed 
to have lower viral load and prolonged survival 
time following administration of immunoglobulin 
obtained from plasma of severe H1N1 survivors as 
compared to therapy with IVIG [21]. 

Passive immunization with convalescent 
plasma in the management of viral 

infections

Plasma collected from individuals with a hi-
story of viral infections (convalescent plasma, CP) 
has been used in clinical setting since the end of 
the 19th century infections. Successful attempts at 
CPT were made during the Spanish flu pandemic 
of 1919 [22–24].

Convalescent plasma was used, among others 
in the treatment of measles, mumps, chicken pox, 
cytomegalovirus, and parvovirus B19 infections. 
The World Health Organization (WHO) also re-
commended CPT during the Ebola epidemic [25]. 
In 2009, during the influenza A pandemic caused 
by the H1N1 subtype, a significant reduction in 
mortality rate was observed in patients treated 
with convalescent plasma as compared to control 
(20.0% vs. 54.8%; p = 0.01) [20]. Likewise, CP 
used in the treatment of MERS-CoV (Middle East 
Respiratory Syndrome Coronavirus) and SARS 
(severe acute respiratory syndrome) gave better 
therapeutic results as compared to control [26, 27].

In the literature, CPT is reported to be effec-
tive and well tolerated. Serious adverse reactions 
are infrequent. Convalescent plasma is particularly 
effective in the treatment of various viral infec-
tions as it reduces mortality rate, lowers viremia, 
accelerates recovery and shortens hospitalization. 

Crucial for the therapeutic effect of convale-
scent plasma are the neutralizing antibodies of su-

fficiently high titer. The Virus Neutralization Test 
(VNT) is the gold standard for determining the neu-
tralizing antibody titer. The classic test consists in 
preparation of cell culture susceptible to infection 
with a specific virus. A series of dilutions of the test 
serum (or a solution containing antibodies) is then 
prepared and mixed with the suspension containing 
a certain amount of infectious virus particles. The 
mixture is then added to the cell culture. After the 
incubation period, the result is read from each well 
for the presence of viral infection; assessment of 
the dilution at which the viral infection is inhibited. 
For some viruses, a microscopic evaluation of the 
cytopathic effect may include morphological change 
in the infected cells or lysis and appearance of pla-
ques in place of voids. The final result, expressed 
as the neutralizing antibody titer in the test sample, 
represents the last dilution of the serum effectively 
neutralizing the contaminated culture as compared 
to control [28]. 

Neutralization tests are highly specialized, 
labor-intensive and time-consuming tests that re-
quire access to laboratories of adequate biosafety 
level. Difficult to standardize, they are sensitive 
to cell maturity and type. The number of centers 
performing such tests is limited. Suitability of do-
nor plasma for passive immunization is routinely 
determined by serological tests. For SARS-CoV-2, 
the tests based on the S1 or RBD spike protein 
antigens are best correlated with the level of neu-
tralizing antibodies.

It is known for a fact that viremia typically 
peaks during the first week of infection, while the 
primary immune response develops at the end of 
the second week. Hence, applying plasma in the 
early stage of infection may bring better therapeu-
tic effects [29].

The effectivity of passive immunization decre-
ases as the infection progresses. Complete protec-
tion against symptoms of the disease is attained 
through application of immunoglobulin prior to 
exposure. Passive immunization is highly effective 
when administered immediately after exposure, 
before the symptoms develop. Immunoglobulin 
therapy is less effective when applied after the 
onset of disease symptoms. Little or no clinical 
benefit is observed with immunoglobulin therapy 
applied in the late stage of the disease  (Fig. 1).

Passive immunization vs. COVID-19

At the end of December 2019 pneumonia cases 
were detected in the city of Wuhan (China, Hubei 
province) attributed to an unknown coronavirus, 
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initially called 2019-nCoV. In February 2020, 
WHO approved the official name of the virus — 
SARS-CoV-2 (Severe Acute Respiratory Syndrome 
Coronavirus 2) and of the disease — COVID-19 
(Coronavirus Disease 2019). Coronaviruses are 
infectious agents classified into four types: a- and 
b-coronaviruses (infectious to mammals) and g- and 
d-coronaviruses (responsible for bird diseases). 
The SARS-CoV-2 virus (a b-coronavirus) is the 
seventh coronavirus known to infect humans and 
it owes the name to similarity to the human SARS 
virus (82%) and to the SARS-like-CoVZXC21 in 
bats.

According to WHO estimates of April 18nd 
2021, 140 322 903 COVID-19 cases have been 
reported worldwide since the beginning of the 
pandemic and there were 3 003 794 fatal cases 
ascribed to SARS-CoV-2. 

The COVID-19 pandemic caused by the spread 
of SARS-CoV-2 is both an unprecedented challenge 
for clinicians as well as a burden on the healthcare 
systems worldwide due to high infectivity and mor-
tality rates. Given the rapid and catastrophic spread 
of COVID-19, the available treatment options had 
to be verified and investigated until a vaccine or 
other effective drug were developed. High hopes 
rested with plasma collected from COVID-19 sur-
vivors and immunoglobulin products. 

Numerous randomized trials are underway 
to determine the efficacy of convalescent plasma 
therapy in COVID-19 infection [30].

According to recommendations of October 9th 
2020 of the American National Institutes of Health 
(NIH) which conducts biomedical and health-
-related research, more than 70,000 patients in 
the US have already received CPT under the Mayo 
Clinic’s Expanded Access Program (EAP) although 
data from well-controlled, randomized trials are 
still insufficient to demonstrate effectiveness and 
safety of CPT for COVID-19. 

Retrospective,  indirect clinical efficacy stu-
dies based on EAP data conducted by the Food 
and Drug Administration (FDA) and the Mayo 
Clinic demonstrated that patients who received 
high titer convalescent plasma presented better 
therapeutic effects than those who were given 
lower titer plasma. This was also confirmed by 
the results of Mayo Clinic with regard to morta-
lity rate; patients mortality was lower (22.3%) in 
the group that received high-titer convalescent 
plasma than in the group that received medium or 
low titer convalescent plasma; 27.4% and 29.6% 
[31] respectively. An exceptional response to 
therapy was observed when convalescent plasma 
was administered within 72 hours of COVID-19 
diagnosis [32]. Adverse reactions for CPT are 
rare and comparable to administration of plasma 
for other indications. 

Currently available scientific evidence con-
firms that the benefits of convalescent plasma 
in COVID-19 therapy outweigh the known and 
potential risks.

Disease 
progress

Passive 
immunization Full protection No protection

Partial protection

Before 
exposure

After exposure. 
No symptoms

Early phase

Late phase

Figure 1. Effectivity of passive immunization with regard to disease phase 
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In order to minimize side effects following CPT 
several centers worldwide have made attempts at 
manufacturing hyperimmune anti-SARS-CoV-2 
globulin (hIVIG) [33]. The immunoglobulin concen-
trate allows to administer neutralizing antibodies in 
a smaller volume of plasma and that should help to 
minimize the number of adverse reactions related 
to transfusion. Various methods are used to pro-
duce immunoglobulin concentrate. Vandeberg et al 
relied on the chromatographic method which gave 
an approximately 10 fold higher concentration of 
specific anti-SARS-CoV-2 antibodies as compared 
to the concentration in pooled convalescent plasma 
while the neutralizing activity of the antibodies in 
the final product is about 3 fold higher than in the 
plasma pool [34]. A patient subjected to hIVIG the-
rapy is administered higher titer antibodies (higher 
neutralizing activity) in a volume equivalent to 
that of convalescent plasma. The final product 
contains 100% IgG while unwanted proteins such 
as IgM, IgA, anti-A, anti-B, anti-D antibodies are 
almost completely eliminated. IgM antibodies re-
sponsible for the intravascular haemolytic activity 
of anti-A and anti-B antibodies were removed to 
prevent intravascular hemolysis [35]. So, unlike 
for plasma, selection of ABO-compatible donors 
is not required. 

For IgA deficient patients who may have been 
treated with blood derived products and developed 
anti-IgA antibodies, removal of IgA guarantees 
better therapeutic outcome of hIVIG as compared 
to convalescent plasma.

The potential advantage of hIVIG over conva-
lescent plasma lies in the diversity of antibodies 
obtained from convalescent plasma pool and 
the range of antiviral activity is therefore wider 
[36]. The diversity may be important given the 
emergence of new variants of the SARS-CoV-2 
virus. Diverse antibodies provide a wider range of 
antiviral activity by targeting different virus epi-
topes through different cellular mechanisms [32]. 

hIVIG may therefore prove therapeutically 
more effective than fresh frozen plasma collected 
from COVID-19 survivors. 

Clinical trials of products obtained under the 
supervision of Vanderberg are underway and may 
soon provide important information on the efficacy 
and safety of anti-SARS-CoV-2 hIVIG [37].

Polish clinical trials on anti-SARS-CoV-2 im-
munoglobulin concentrate conducted in cooperation 
with Biomed Lublin and the Institute of Hematology 
and Transfusion Medicine under the supervision 
of Professor Tomasiewicz (PROJECT No. 2020/ 
/ABM/COVID19/0036) are also worth mentioning. 

Future of passive immunization

Significant advancement of monoclonal antibo-
dy technologies as well as the growing awareness 
of the role of antibodies in the combat against 
infectious diseases rationalizes further research 
into therapies based on passive immunization. 
Research into the development of antibody-based 
therapies is further strengthened by the emer-
gence of antibiotic-resistant clinically significant 
bacteria (eg. Staphylococcus aureus or Salmonella 
typhi ). Antibody half-life in vitro is typically short 
therefore passive immunization provides only 
temporary protection and needs to be repeated. 
Innovative technologies to extend the half-life 
of monoclonal antibodies raise high hopes. One 
such example is the mutation of the Fc region of 
an anti-RSV monoclonal antibody to increase its 
binding to the Fc receptor. This induces changes in 
the pharmacokinetics of human serum antibodies 
which increase to 100 from the typical 19–34 day 
half-life while maintaining virus-specific neutrali-
zing activity. While passive immunization may be 
sufficient for prophylactic or therapeutic treatment 
of acute infection or disease in remission, long-
-term immunity requires active immunization with 
“engineered” vaccine. It should be emphasized that 
effective methods of passive immunization may 
serve as basis for the development of novel and 
high quality vaccines.
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