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COVID—-19 vaccines

The hope and hype that the media and
public at large are placing on having as soon
as possible a vaccine that protects against
COVID-19is theresult of the great triumphs that
vaccines have had and are having in the control
of infectious diseases. However, there is a long
series of infectious diseases in which vaccines
are only partially effective and we have a series
of sensational vaccine defeats. Indeed, each
disease is an immunological problem in itself:
even today, with all the data at one’s disposal, it
is difficult to predict what kind of vaccine can
be truly effective. This difficulty is even greater
for COVID-19, a new disease in which ongoing
studies in laboratories worldwide are adding
new data at a tremendous pace. SARS-CoV2,
the coronavirus responsible for COVID-19 is
an RNA virus, and these viruses generally have
a high mutation rate. Genetic instability has
long been considered to represent a challenge
to develop effective vaccines against RNA
viruses.

Despite the impressive number of studies

carried out since the virus was first characterized,
there are still a large number of unknowns about
this disease. And it is precisely these unknowns
that fully justify the very different conceptual
and technological strategies that are currently
pursued in the preparation of vaccines against
COVID-19. This

essential precisely because, for many diseases,

diversification appeared

but particularly for a new disease as COVD-19,
it is difficult to predict which type of immune
response and therefore vaccine will be more

effective.

As of January 2021, nine different technology
platforms are under research and development
to create an effective vaccine against COVID

19. Most of the platforms of vaccine candidates




in clinical trials are focused on the coronavirus
spike protein and its variants as the primary
antigen of COVID 19 infection. Platforms
being developed in 2020 involved nucleic acid
technologies (nucleoside-modified messenger
RNA and DNA), non-replicating viral vectors,
peptides, recombinant proteins, live attenuated
viruses, and inactivated viruses.

Many vaccine technologies being developed for
COVID 19 are not like vaccines already in use
to prevent influenza, but rather are using "next-
generation" strategies for precision on COVID
19 infection mechanisms. Vaccine platforms
in development may improve flexibility for
antigen manipulation and effectiveness for
targeting mechanisms of COVID 19 infection
in susceptible population subgroups, such
as healthcare workers, the elderly, children,
pregnant women, and people with existing

weakened immune systems.

COVID-19 Vaccines based on viral vectors

These vaccines are examples of non-replicating
viral vectors, shell
containing DNA that encodes a SARS CoV 2
protein. The viral vector-based vaccines against

COVID-19 are

non-replicating,

using an adenovirus

meaning that they
do not make new
virus particles,
but rather produce
only the antigen

which

elicits a

systemic immune response. The DNA coding
for the Spike protein can be conveyed into the
cells by viral vectors. By inserting the DNA in
a virus, it is possible to exploit the virus’s great
ability to infect and deliver the mRNA into the
human cells.

. The virus inside which the DNA is
inserted may lose its ability to replicate. Since
a preexisting immunity against the virus vector
may affect vaccine efficacy, primate viruses
(from chimpanzee, gorilla...) are often exploited
as vectors. In other cases, the DNA is inserted
into replication active virus vectors: as these
viruses can propagate to some extent, they may
induce a more robust immune response. Also,
in these vaccine projects, the target antigen
coded by the DNA is mostly, if not only, the
Spike protein, its variants, or its fragments.
Commonly, these virus-based vaccines are
injected intramuscularly. However, there are
numerous and interesting projects aiming at
administering the vaccine into the nose by
inhalation.

As of January 2021, authorized vaccines of
this type are the British Oxford—AstraZeneca
COVID-19 vaccine Russian Sputnik V, Chinese

Convidecia, and the Johnson & Johnson

5.0 SARS-Col'-2 vacel) COVID- [y
Types of. -CoW'-2 vaceines for CO " lrnrnunolugﬁ

ww mmunbsgy oL

Viral vector vaccines

4 Use an unrelated harmless Considerations
-Ey/ A T R e Generate strong immune
2 SARS-CoV-1 genetic materfal. respHse,

The delivery virus is known as a

viral vector,

May need to be stored at
specific low temperatures.
Our cells use the genetic
material to make a specific
SARS-CoV-2 protein, which is
recognised by the immune

o ,
o
o system to trigger a response.

}.- i This response builds lmmune
=5 Y memory, so your body can fight

Examples in human use
University of Oxford/AstraZeneca
COVID-19 vaccine

Ebola vaccine

- §
L% | R s e B In clinical trials for COVID-19
? \| | Jannsen, Cansino, Gamaleya

immune cells
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COVID-19 vaccine. Convidecia and Johnson &
Johnson's vaccine's are both one-shot vaccines
which offer less complicated logistics; and
can be stored under ordinary refrigeration for

several months.

mRNA-based vaccines

While messenger
RNA (mRNA) has
not yet produced any

registered  vaccine,

several vaccine
projects exploit this
technology for the
creation of SARS-CoV-2 vaccines. An RNA
vaccine contains RNA which, when introduced
into a tissue, acts as messenger RNA (mRNA)
to cause the cells to build the foreign protein

and stimulate an adaptive immune response

which teaches the body how to identify and
destroy the corresponding pathogen or cancer
cells. Unlike DNA, RNA must be transported
in various ways to enter the human cell. Once
entered, the mRNA vaccine temporarily induces
the cell to produce the antigen protein coded by
the mRNA.

RNA vaccines often, but not always, use
nucleoside-modified RNA.
The delivery of mRNA is achieved by a

coformulation of the molecule into lipid

messenger

nanoparticles which protect the RNA strands
and help their absorption into the cells. Also, in
the case of anti-SARS-CoV-2 mRNA vaccines,
the target antigen coded by the mRNA is mostly
if not only, represented by the Spike protein,
its variants, or its fragments. These vaccine

preparations have to be kept at —30 to —80 °C.

Types of SARS-Col'-2 wadcines for CO¥ID-10
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Genetic vaccines

(nucleic acid vaccines)

Contain a segment of
SARS-CaV-2 virus genetic
material that codes for a
specific protein. Can be DNA
or RMA,

Our cells use the genetic
material to make the
SARS-CoV-2 protein, which is
recognised by the immune
system bo tTigEeT a response.

This response builds immane
memory, 50 your body can
fight off SARS-CoV=-2 in
Tuture,

immunolog gy

wara_irnuesalegy org

%

Examples in human use

Plizer/BiokNTech & Moderna
COVID-19 vaccines

Considerations

Loww cost and fast to
develop.

May need to be stored
at specific low
temperatunes.

In clinical trials for COVID-19

Imperial College Londan

RNA vaccines were the first
COVID-19 vaccines to be
authorized in the United States

Pfizer-BioNTech COVID 19

and the European Union. As
of January 2021, authorized

vaccines of this type are the

vaccine and the Moderna
COVID-19 vaccine.
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Vaccines based on the inactivated SARS- amounts of vaccine or the association of the
CoV-2 viruses

Vaccines based on killed microorganisms

inactivated microorganism with an adjuvant.
Theimmuneresponse
is directed

(inactivated vaccines)belongtoaverytraditional — elicited

technological platform that has led to numerous  not only against the

vaccines. Inactivated vaccines consist of virus Spike protein but _ o
particles that have been grown in culture and  also against many
then are killed using a method such as heat to ~ other SARS-CoV-2

lose disease producing capacity. The vaccines  antigens. While the

produced using this method are more stable  induced response is
than live attenuated vaccines but their limit is  generally weaker concerning that induced by
mainly related to the short duration of immune  attenuated viruses, the vaccine is more easily

memory which demands inoculation of higher = handled, less expensive, and much safer.

The SARS-CoV-2 isinactivated by exploiting different chemical techniques. All these candidate

vaccines are injected intramuscularly.

Types of SARS=-Co¥'=2 vaccines for COVID-10:

% : immunologgl
Inactivated vaccines

warm nmnnclogy o g

As of January 2021,

authorized vaccines of o Contain killed SARS-CoV'-2 virus.
The killed virus is recognised by
the immune system to trigger a

response without causing illness.

Considerations
+
May need to be
administered with an
adjuvant to boost
immune responsd

Examples in human use

this type are the Chinese
CoronaVac, BBIBP-CorV

and the Indian Covaxin, as

This response builds immune
memory, so your body can fight
off SARS-CoV-2 in future.

Immune
citlls

U =
&% v s

Influenza vaccine

well as CoviVac.

In clinical trials for COVID-19

Sinovac, Sinopharm

Vaccines based on attenuated
The history of vaccination
begins with vaccines based on
a living microbe that has been
weakened so it can not cause
attenuated

disease.  Since

microbes retain the ability to

replicate in vivo giving rise to
a limited disease, they are very
effective in stimulating the
immune system and inducing
a strong and persistent
immune memory that is
efficacious in  preventing

infection. Hundreds of

millions of people have been
protected from  disabling

and fatal diseases by using




o

This

traditional

attenuated  vaccines.

is the most
technology exploited in the
construction of vaccines.

Live attenuated vaccines
can be obtained by growing
the virus in unfavorable
conditions or by generating
a  genetically  weakened
version of the virus. However,
the attenuation of trillions
of viruses is complex and
delicate and can be associated
with major biosafety risks.
Once produced, their storage

and handling require carefully

Contain weakened SARS-CoV-2

}:{("'_‘\'r—)‘ virus,
) s

This respense builds immune

memory, so your body can fight off

SARS-CoV-2 in future,

immune
n ils @

antibodies

oy The weakened virus is recognised
F by the immune system to trigger a
response without causing illness.

A \r’

—

iy 1

www immunology.ong
A well-known approach
which requires time and

extensive testing.

The immune response resembles
the natural infection.

Examples in human use
Oral Polio vaccine
In climical trials for COVID-19
Codagenix

The
experience with attenuated
shows that

observed procedures.

virus vaccines

rare but side

effects

significant
could be expected
since attenuated viruses cause

disease, even if this is a minor

one. The oral route (as in
the case of the Sabin polio
vaccine) and the intranasal
route could induce a mucosal
immunity based on secretory
IgA and IgM.

Vaccines based on SARS-CoV-2 proteins or Subunit vaccines

There are several human
vaccines based on proteins

present on the surface of

microbes. Initially, these
proteins were  purified
from the microbes while

today, in most of the cases,
they are produced in vitro
exploiting the recombinant
DNA

vaccines present one or more

technology.  Subunit

antigens without introducing
whole pathogen particles.
The antigens involved are

often protein subunits, but

can be any molecule that is a

£
=Y
wr
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)
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fragment of the pathogen.
. The
aggregates of the Spike protein

large  trimeric
that protrude outside the virion
play a vital role in the docking
of the SARS-CoV-2 to human

cells. so, the Spike protein or

its fragments are the targets
of all these vaccines even if
in a few cases other SARS-
CoV-2 proteins -mostly the
nucleoprotein (N)- are also
targeted. To activate a robust
immune response, often these
vaccines exploit adjuvants,
either of bacterial or synthetic
origin.

As of January 2021, the only
authorized vaccine of this
type is the peptide vaccine
EpiVacCorona. Vaccines

in clinical trials include the




Novavax COVID-19 vaccine
and RBD-Dimer. The V451

vaccine was

previously in
clinical trials, which were
terminated because it was
found that the vaccine may
potentially cause incorrect
results for subsequent HIV

testing.

ontain proteins from the SARS-CoV-2 virus, Considerations
whu:lh are recognised by the immune system Have good previous safery
to trigger a response, s

Can be whole proteins, protein fragments, or
~ ® g many protein molecules packed into
b B naneparticles.
This response builds immune memory, so
your body can fight off SARS-CoV=2 in future,

i N N .
\ ©@ ;(f\r :

Types of SARS-CoV-2 vavcines for COVID=19 il og dl
Protein vaccines LEEPETT T

Usually administered with
an adjuvant to boost +®
immune response.

Examples in human use
Hepatitis B vaccine

In clinical trials for COVID-19

o9 Novavax, SanofifGSK L

antibodies

Naked DNA-based vaccines

The DNA and mRNA-based platforms offer
great flexibility in terms of manipulation of the
coded antigen and great potential for speed.
Currently, there are no DNA vaccines registered
for human use; however, DNA vaccines are
commonly used in veterinary medicine. These
vaccines are stable and can easily be produced
in large amounts in bacteria. Once injected
into the muscle or skin, DNA plasmids enter
human cells, and their ability to enter may be

enhanced by a very short local electrical pulse

Common side effects

While body builds immunity,

it is normal for a person shot:

to experience minor side -

effects. ‘

LS

According to the

Centers for Disease Control

and  Prevention  (CDC)

Trusted Source and the WHO, *body aches
common side effects of a  °chills
COVID-19 vaccine include: ‘nausea
ofever A person

fatigue

sheadaches

On the arm where you got the

might also
experience side effects around

the injection site, which is

(electroporation). Once entered, plasmid DNA
induces the cell to produce temporarily the
target protein. In this way, DNA vaccination
stimulates the production of antibodies and the
activation of killer T cells.

Six DNA vaccines are entering human trials. All
code the Spike protein or its fragments. Naked
DNA plasmids ( Zydus Cadila; India, AnGes;
Japan, Takis; Italy.), Naked DNA plasmids plus
electroporation( Inovio; US, Genexine; Korea,

Karolinska Inst, Sweden + Inovio, Italy)

Common side effects

Throughout the rest of your
body:

= Pain = Tiredness
* Redness
. Swelrmg

* Headache
* Muscle pain
« Chills
= Fever
= MNausea
usually the upper arm. These

might include swelling, pain,
redness, an itchy rash, and
other mild forms of irritation.
People sometimes refer to this
issue as COVID arm.



il s, ne s

covid 19 vaccine efficacy

Name Manufacturer Type of vaccine Efficacy rate
BNT162b2 Pfizer-BioNTech mRNA 957.
mRNA-1273 Moderna mRNA 9457
Ad26.COV2.S Janssen (Johnson & Johnson) Viral vector 667.
AZDI1222 Oxford-AstraZeneca Viral vector 8137
Covishield Serum Institute of India Viral vector 8137,
Ad5-nCov CanSino Viral vector 6528,
Sputnik V Gamaleya Viral vector 91.67.
Covaxin Bharat Biotech Inactivated 80.67.
BBIBP-CorV Sinopharm (Beijing) Inactivated 7934
Inactivated (Vero Cell) Sinopharm (Wuhan) Inactivated 72517
CoronaVac Sinovac Inactivated 50.387.
RBD-dimer Anhui Zhifei Longcom Protein subunit Unknown
EpiVacCorona FBRI Protein subunit Unknown

Frequency of side effects in|

women

Side effects appear to be more
commonly reported in women
than men. A study by CDC
researchers shows that 78.7%
event

of adverse reports

submitted during the first
month of U.S. vaccination
involved women. Another
study observed that females
represented 15 out of 16
people with anaphylaxis after

a vaccine.

These findings are in line with
a 2013 study on the HINI
vaccine during the 2009 flu
pandemic, which found higher
rates of  hypersensitivity
reactions among females of
childbearing age than other
groups in the study population.
Reproductive hormones, such
as estrogen and testosterone,
may play a role in this sex
discrepancy. A study in mice
suggests that estrogen causes

the body to generate more

antibodies, leading to a higher

immune response.




Potential side effects per vaccine

Recently, there have been new concerns about
serious side effects of COVID-19 vaccines.
These effects may be coincidental, and there
is currently not enough conclusive evidence to
link these effects to specific vaccines. However,
regulatory agencies are taking precautionary

measures to investigate these safety concerns.

COVID-19
| VACCINATION

Pfizer-BioNTech and Moderna: The Pfizer-
BioNTech and Moderna vaccines are both two-
dose mRNA vaccines. People have reported
similar, common side effects after the second
doses of each. These COVID-19 vaccines are
the first vaccines approved for use in humans
that incorporate mRNA technology. As a
result, there are concerns about the long-term
effects and a risk of altering the body’s genetic
information. People may be unaware that
researchers have spent many years studying the
potential of mRNA vaccine technology. There
have been efforts to develop mRNA vaccines in
the past, including Moderna’s human-based trial
of an mRNA Zika virus vaccine. Furthermore,
it is unlikely that an mRNA vaccine can alter
genetic information. The mRNA in a vaccine
does not enter the nucleus of a cell, where DNA
is stored, and it degrades rather quickly in the

body after it serves its purpose.

Yet many were alarmed by reports from
Norway that had died shortly after receiving the
Pfizer-BioNTech vaccine. However, there is no
evidence that these deaths were a direct result
of the vaccine. Another death, which occurred
in the U.S., was associated with having a low
blood platelet count, or thrombocytopenia. So
far, 20 thrombocytopenia cases have developed
followingeither a Pfizer orModerna vaccination.
Currently, however, no causal evidence links
these cases with the vaccines. Other concerns
involve pregnancy and fertility. According to
a February 2021 statement from the American
College of Obstetricians and Gynecologists, the
American Society for Reproductive Medicine,
and the Society for Maternal-Fetal Medicine:
“While fertility was not specifically studied
in the clinical trials of the vaccine, no loss
of fertility has been reported among trial
participants or among the millions who have
received the vaccines since their authorization,
and no signs of infertility appeared in animal
studies. Loss of fertility is scientifically
unlikely.” Pfizer and BioNTech announced that
they have begun a COVID-19 vaccine clinical
trial in 4,000 healthy pregnant women to explore
the efficacy and safety for the participants and
their babies. The results will hopefully provide
further insight.

Janssen (Johnson & Johnson): The Janssen
vaccine can also cause common vaccine side

effects.
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Oxford-AstraZeneca and Serum Institute of
India: The European Medicines Agency (EMA)
and Danish Health Authority recently observed
that the Oxford-AstraZeneca vaccine has been

followed by incidents of blood clots.

Ofthe Smillionpeople whoreceivedthisvaccine,
there have been 30 reported cases of blood
clots. One case in Denmark was followed by
death. On March 18, 2021, the EMA concluded
that the Oxford-AstraZeneca vaccine is safe
and does not increase the overall risk of blood
clots. They pointed out that the incidence rate of
blood clots in people who have had the vaccine
is lower than that in the general population. The
EMA did acknowledge extremely rare cases of
thrombocytopenia, an issue that supports blood
clot formation, following the vaccination. They
are now incorporating this into their vaccine
product information. Still, they highlight a
lack of causal evidence and emphasize that
the benefits of vaccination still outweigh the
risks. Multiple countries, including Denmark,
Norway, Germany, and France, had paused the
distribution of this vaccine. as a precautionary
response to the initial reports of blood clots.

Many of these countries plan to resume the

use of this vaccine, and there are concerns that
this event has slowed down the timeline of
vaccine distribution throughout Europe. The
Serum Institute of India’s Covishield is the
locally manufactured version of the Oxford-
AstraZeneca vaccine. India has not reported any
incidents of blood clotting related to Covishield
and currently has no plans to discontinue its
distribution.

Sinopharm; Beijing and Wuhan: Sinopharm
have manufactured two vaccines, developed
with the Institute of Biological Products in
Beijing and Wuhan, respectively. The published
phase 1 and 2 trial data for the BBIBP-CorV
and inactivated Vero cell vaccines show that
most of the adverse events were common side
effects and that none were serious.

Sinovac: Phase 1 and 2 trial data for the
CoronaVac vaccine indicate no reports of serious
adverse events. Interestingly, the study authors
found fewer reports of fever among participants

who received this vaccine, compared with
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those who had received the Pfizer-BioNTech,

Oxford-AstraZeneca, or CanSino vaccines.
The conceptual and technological platforms

of'vaccine production are diverse, and it is likely

that different vaccines will show to be better




0 Vil il cses ot ouss

suited to distinct groups of the human population.
Moreover, it remains to be elucidated whether
and to what extent the capacity of vaccines
under evaluation and of unrelated vaccines
such as BCG can increase immunological
fitness by training innate immunity to SARS-
CoV-2 and pathogen-agnostic protection. Due
to the short development time and the novelty
of the technologies adopted, these vaccines will

be deployed with several unresolved issues

that only the passage of time will permit to
clarify. Technical problems connected with the
production of billions of doses and ethical ones
connected with the availably of these vaccines
also in the poorest countries, are imminent
challenges facing us. It is our tenet that in the
long run more than one vaccine will be needed
to ensure equitable global access, protection
of diverse subjects and immunity against viral

variants.

Sarina Ansari-medical student




il s, ne s

olRiitd Jlad oyl jRid g 3 31 £ 15 aobld 358 il b a o

23 kI35l g ek ply Julge L

§ha g 4 s 0
Sk Ele Son O
S el SYsb 6 as
Lol a3k 5 Jsan
Cdbssn omis Sl s abol
Sk ol 4 28 S gy
23 Chmils (Fp S 5 (o
o b 1L il e Ol
S b sk o3 Gremes LS
o il ol s ool Bl 6K
seddls = Cole pds b
Ole el aadd o (Kalaals
et s S5 Ly el 5 S

SN

¢l Al mig s s - 0
¢ dlie jo 13l as assls 6, K
« nutritional neuroscience
S wPE Gl 2550 3 ek Sl
Aps b g

el e ) xR s o
b SLA aae S5 L 5
.(..:.le.s

p50 SSlets ol 235 5 b
breakfast consumption" | se L
5l Uw (and mental health" ()

L'U"“("L')JS wajf-’)) chZ.a Qe
SESS sl e 5 ) eslind

O Ol ey (pl 53 e 5 L1
£33 wll s .(:\ 034 il
S b Sap o oSl &
6595 OXLAS L euSiils lidss
REAP" (research” ol o s (¢

<JB > (education and practice

Wison o5 & o5 e es S
&))ﬂTf[&JbJ}bu{.‘?}ﬁJ;

r.i..«\.v} b

wly (502 b aal) 5 Ll ¥
9355 Slaal 4 Sy ¢l 525

et pred ¢ QLS o ol
DS olsils @ pasns p3 05 Sl e
S Sy ool cai | e
b oldl g aauls & 5 p3 S g5,
oS5ils gla Shass S0 L oLl
Sla SIS ples 5 Ll ol
L Sy ol ¢ skt s
ek a4 Oles OF 51 el 38
Ly es,S dis 5 gdr psb w0 1)
CS s OV 1y s (K
g5 o~ Sl 0 S 3

S S Al Sl 25
Cdse S Ghe 53 opizmen
b olids S Al
21 Ol S bl S5
el O smeils (gl c@ndls edge

035 NS 5 sy S

3 &S Sl Ol g Ll -
5 Sbllae g o5 b L, 0

et Rl ]
0 Il (s mmtils (i 15 aabls
Sl s el psle oss 53 e
Guod g andllas dlizes glao) > 5o
¢! SoSen g s 4 andl ¢ (il
slals iy Ol cled Ss L
JUbl a8 (6 a5 ol Llash
35 Ve s )l e 1) o
Sl 2550 sl 2S5 e K8
oSS 53 fug ¢ €Ll s
1y pols b Sas Ll ( ISPAD
P Sl (§ e SO S
S e S35 o555 0LL b

PSS Ldd oy alse 4 ¥

T 138 ey ol o
sl Jolse s e 5l S
Olmiils 55 iags oS
52 6 e 31 L T gl
RPN TR R F SV e




Gl Jle 3 o8 ool L e oS o aLas
390 S 2 e Se 5 Cdlid b ogesl opl e
wo e opl 31Ol 55 0L seiils (68 oslS dals L G
P

Sl G Ve

ol 53 48 ol il il Dl gs 4 (o (S 4 s
Lol ol gls Gua Liass S alex 51 6,58
A 3 ls o den S skailes S sl S
o3l 5 40335 035 5 o ik LIS plail 3 s 05K
s b Codpdee Cle 4l g S8 Ol
D le S o) e n sy e 52 257 50 s
PR 5 el Gl Sa ol A8 Siags
S ol Ga ST Ll s e 55 0550 5 e
O el s Kiass il ole Ws 5 028 5 Bl
Gae Olaj hg 0 4 a0 )b lal 5 ey o0 UBa 4

Al sl g

I e 03 5 5 G eon sl ) sl sl
9D Q‘j...cﬁuc\ju.a U'l‘ .r.)ﬁ AJJS\.L:.; UYLEﬁJ:@fJJ

.Jﬁ UQ":"JJ )L:wa.

hysls ol 50 sbeddl (g e o &S b 51T
Tl s S) ) 0o o Oleps b el s U

s BV X\

-

S By el S a3 gl Jle s s
Dl oo Sl lell 3 S S0 68 3 same S
dh opl o (lae e s 5 G Ol S
Vi Al o TSl ol 555,05 & oS ot gal
S 5 (5 Alals 4 S sl B30T (s 3 e
LT il ola g 53 dam ool 1Ll L sl o
P35 8 el o )l Solgs 5 age e Sl 5 el

.cals o5
23 48 Sl Sl sladl (155 2 (5 0o S s DS

1-  Zahedi H, Djalalinia S, Sadeghi O, Zare Garizi F, Asayesh H, Payab M, Zarei M, Qorbani M. Breakfast

consumption and mental health: a systematic review and meta—analysis of observational studies. Nutr Neurosci.

2020 Dec 14:1-15. doi: 10.1080/1028415X.2020.1853411. Epub ahead of print. PMID: 33314992,

G&&g?p}g,ﬁﬂ'é—@,b&!lq)lu:o&”h;




il il s, ote oo

S 39T > SOl S Johw Wign 53 (g3 JUSI Cuilow

[31 L, 6p21 o 55505 S (S35 (Slewdl s 5

O Uil sl as, 5 b ol zlis ¢« Il ol L
2 0 JEl e S Slady s cel g Sl
© O gl Jsl 4 5L STl 5L s 50 HSCT
oalital 5550 ol Gbs sk mie a5 L S 5
0555 A5l aS el opl bl ol alis LB X0 s
Gl Sen BU A 095 5 Ol ol 5 Lgm 53 Lg
[41.0L )58l

LLI 5 sl (Sae 0 Wl 4 5L pl 5 e sdle
Lgm Glp oolaal sy5e Oy 5 b o5, Sad L
30 0% ek A el Kes Grames 5 0 AS S
[ST sl wad a8 sls 05, 5l i oS0 gla
J8 5L ABO L Laallo-HSCT ;140-507 51> Jl> ,s
257 20— ¢ sdee 20-257 ¢ o 55LL ol 5l e
6Ll Gsm o3 553) i 33 5% 5 S5

lal den &S S o any im)lael gla alS
D ¢35 5 ABO o33 sl HSC 4 yazma 5l |3 0SS
[7].6 5 aalasl

e o il sl sy oS sl O wged S
Wl o3ly Jshoo Jpmames slomil 51 b3 055 03,8
Ot gla oaysl b aS bl e = pl bl (g5 00
SN S e S UlE e c il ey & SU
55 alesT J gamme

395 JU! Cunlws ¢ ABO (6,15 3bil Lol piv 48

09w (50 (I 3 51 AR 0599 dw 4O
.«\J};.s 093 > (u‘(d_g‘ 4.19-]0) .,L.:):_; o)_gbj\&.;(g_ﬂ\

ZLA aj‘_} .L:.ls
S50 s ool Ik

L5

S eaS
0 Jlal

A S

o diS el 5 oS o ABO Jo o5 5 (o S5LL
S5 5L ol sla J ke g plonil (61 il
ABO (¢, 55l « J= sl b .Caws (Allo-HSCT)
Sl sl Ls o 20158 ol 0 s ol (e
ol pbe sl eyss Al b bl 5s Of Sl a5 ool
33 b enS laal 5 odi S S5 0,5 055 b«
S b el B e S e onl pedle s bl gy
S5 f5 4 x5 b b Jusl ¢l , ABO / Rh
pde S 05 S 05 0 e (b2 &S 25 (end ABO
© 0 Jsl gls clow 5 S gle oy 5 5L
(255 dalp ol E o o) 5 Juate 5 5b

sl 5 oS o Sl sla oS3 05 5T 6,50
Il Ll ol o allo-HSCT ol 5 55 e
(1] K5 82 oo ABO Sy o5 S

2 Shda S Ll s LSS eiS ey gla O
Lol 39034 £ 55505 5 55 ABO o 05,5 JSKis
(2]

sl 05 ST 85, e 03 L bl s 03l




" )il csossgu o

we] K

3
4

S lodas JSEs O St o S Lok, S A Sy
¢l axils 552 5 ABO sdas (5,550 s ol S

[9-6] .ol gz o3 e 3 3l 3 gt
Sl sl oS W ol (S nl e dle
ST dle uysss 2lse b Lsy 5l e oo 3
Gtﬁ 25d sdalie (PRCA) uall} 8 sl Jske
le JslS Jols Wsm S5 eslanal 3550 ol Jyk
057 5 Olpetal she damee 055 53 s Jlde 5 50 3
4 aee dpes Ol plple ool SUa
Sslize (g3l gle Jhe 3 503 sle J5dS (sl g
il ¢ dshee 5305 el oo pl o edle ol
Col Wilg e o DMSO) uSeilpn Lze (o3
Ly adole (pfage 3975 (nl b L sl 5 pen
JodS w5l RlRl L s cad (6206 a3 JpdS
a5 PRCA il ol o odes () B3LL s 50 3

(f,w > o) Lsm 09 Sl (Cj ! (fﬁ-’ > )
sprse sle 05 il plebs elely S 05 S g5
5 Cell Type gy bug 503 s Jul8 e 2
05,5 b @3k BT Gdame ) b s S len s 5

Ssd ¢L>.=;|Reverse s e ey S
Sl ol eSS sl 5 0k S 0 ABO (6,500
sl 5 0 8 5o s s sl lan sl 5 50 3 I3l sla 05

(1 J502) 358 (o0 ol 035 25 s 3 0 S
03 ool (Sas ABO sla 0 SIS san sl o5t
o2l Lsm Ol ensn 5 ool sl Uk Gou 5 b

S sl ke

ABO ous (5,5 50t .

S5 058 G5 Sl e, 53 i s lea s
aj}§ L' oS ol J‘ .U}:._a: Slie .J‘)‘b S 9 oS ual

Table 1
ABD incompatibility and clinical outoomes [7]
Type ABOD Bood Group Patential Clinical Outeoens Etiology Prevention/ Manapemeof
Recipient  Domor
Major 0 AB AR ® Acuie hemodytic reaction ¢ Transfhsion with incompatible erythmeyte  # Erytbrocytes deplesion in the stem cell peodhuct
Major A S * Delived erythrocyte engratment el * Thermpeutic plasma evchange o reduce
Major B A8 * Pure red ool aplatia ¥ Lows of immatiore gem oells producing ABO {mbemaggludnins before tmmplantation
* Delaved pramuboveyte and antigens expressed in granulocytes and * T provide enythropoteds with enythropoietin
thrombocyte engraftment platelets administration
M A 0 * Acute hemalytic reaction ® |Egh bobemugylwinin (Hers in donoe * Plutna reduction
Minor B 0 # Debived type hemolysis due to pluiima # Clode foll ow-up tor hemolysds sympboms /

Minor AB OAB PLS in the stem cdl graft

¥ [sohemogutinin-producing pasenger

finding between + 5 and +15 davs of

lyphocytes trarsplastation for hemolysis
Badaectional A ] ¥ Combxnation of thise seea | ¢ Combination of thise s [n majpd and ¥ The miervention id mijod and mino
Bidirectional B A major and minor minor (ncoenpatiblity iecompatble
I mcompatib ny

Jpame 3 V)w il
Shedkd s Grle ool sl
R e e
OB om Ol e e Al
LS S s el sl

Ol gseiasl 520 J gumee A dal 452 O 45+

A el Wy wily
sl JalS Gl s g B
3l gla sk Jsame 53 0 3
Ayer Sl S sl Ll
355 plonil ABO skes o8l s

o Ol e 03 gk oS e
Gl Blasnl o s
B e I T
ol odd bl Slaw slewdly
S e sl Sl e s
[6-8]  odeS laal 5l sdd rie Lt



-

oS el o3 gla JS anal Gop o etes
A as sl s Sllaspl Ll e HSCT 51 13
SV S opl el s ralS e, S s B as
Lo 5 el bl U ol i &G wl HSCT
slo 2SIy ¢ gy opl bossd esland slies
wr s B dsen 5 osrlen 50 il 0 Jl
ABO (5,551l 355 o sdalin gz 55 LG & slaw )5
Obsles 53 Gl Lgm (glp oS ltal Sl ol
sdaie Sl adle b/ s S pmdsle Lile Sl
HLA (6850l « gy aie o Jb pl b ool g
Lyl i gl sCMV Caniy ¢ oS al i 5 e«
Sage ABO S 05 S 5l aiS Il bl 55 Jsie
sbwl 53 s B 50 ABO sdes (o 5Lt ol
L 5 ) awns Gobew 552 Olje ¢ (o3 5 3= GVHD
[10,11] .5,
s Ulge a4 S ok 4 e A L
LG 17) /1012x3050 iy Glae oo d S5
[T TS U B P L S B T P PR VY
1007 503 JplS oS gy Aalyd Lyl
O Ll 5 Jlen Olpiad sRe L3 edsSlaal gy
ok S ladly 2 ek g slen Sleay s
Lot Lo Ohlew 3 Oldlae 31 & 53l
oAl DS Dy e S Bl &S Sles 5 )
[12] ool sds 518 a3 JsdS (b WL
o or Sla slewdly sl 51 VL i Ll
A s S e e edsSlagnl & el
Ll a8 cl ol els QLS S A el
Oy Ode 5o ek & Slews Slaaynl Oas
b euSlal 5l oedd Waw Obles L5 (g,mbS
3l 5SS L awlie 5 Ol HLA L ks
-1V a5 anwy J= 55 Oblew 55 5 HLA alis
[13] <ol o315 &, GVHD

S SSE, S Ulse a PRCA
Sl G s pie b 55560 Jsb s (151 )

Jpams oz 31 25350 5 ol 2 122 Lo
i boasls 1 ossas 4 ol ol e 3 S
Slyme oS Ll 5oyl oLl 503 JdS e
o ma (3l sla b dgame 53 508 sla J5IS
@3k« ml 202) el (S b IS b 4 530 L
e R N I g IR PN LR RE P
lawdly 55 ks 1S i Sleaynl VLl
2 gl ol b bl dals Geb Sl e S
Olgee odlS 5590 53 ool Kgw 31 LS 0555 o oS
M sy Sl Bl ¢ ek S s i ISyl
S50 03 e 3k b sl Wisy 3 ehs 4o
sl g5 s 5 glawdly Sl ealizal ¢ Lol SVl
Olge 4 Cul ol esls QLG 5l Cdbse oS
L S el oS =35 A/ Bl o s
e sBlaasnl Sl o a5 e sledl
Sl ) Sl s e S| daes 5 AV B A
L 40ml —1051 eslimal Ll ¢ 3500 3pms cyasl Gio5
ple L LS, 5 55 33 Jsl8 m/Kg 02— 0/4
Bad o Jed ot 4 IS b 4 ses 5L
Sl Jshe Jsams 5 303 Sl J5lS Glyme S
s g 4 e o A3L ISML 1 2SS (ool
S Slme & A8 50 e L B
5l e ¢l &kl 51 5w HSC Jgams 53 503
LS o el (Sls o3 93w ) Jgeae S
WS Gy el Sla b s b sens | T
Loosle oS o odSlasnl s S
G 3 dplS Sl e sl 32 51 iy
2 3 sle S el sl s ey S
oo bl sl aleds) Lol asls 25 5 J pas
Sheslial b ose 3 gle JolS mes ey Lo
SSlegl Sk mle L sl aShide alis
4o Jshe ily L Ficoll-Hipaque S b
dl 55 e S50 53 530 s b SSbesl 5 Sl sl
Jsbo SSlegl 2l bus Jibe ilulr ol




N oo e

we] K

3
4

[14]0t ooslize 681> &) o 40 T O gl 25
I8.6-1575 sl iy 25 55 sla Ol 4 S5 (L850
Gl Jsho Lom AB S s S 4 dae Ol -1
/3 A A4S s Blan gl sl aS 1 sdiS sl sl

Ao S8l Bus

LoodeS lal 5l Waw S A S 05 S L Ol -2
P NS WS

e 8 lea s I LetiS sl 5IB S50 S Lol les -3
¢S S8l S g s LU esls L B s
S lp ol Je dpame 53 Loty a8
Cogdedalie 555 e s ol s &S ) sen
Ll ol an

ot g gen 4 e el (Sas G SO5LL
S apd Lgm Sl e 55 1427 Olen D3 LS L
S ol 5 Oyl b dals) axia 8-6 b ol S
ol sl DV e 5o 0l Jine gla s 5i
My i Blaaynl U npd o bl sle 2
5 S ek Gile3T 48 Sl g ¢l S
Jolo i S Jis g 51y 1) sl sla el
Jize sla o g b5 i S len sl W 5 55 b
177 ol azils [2i5 J geames 5 0l

S 32 S oS Jm 55 ¢ 558 e i pas A )
Ol e 53 s she lasle i s baddsid ¢ La
sdes 5,8 5L pde b digy 5l e [O14] 2505 552 s
sl Soslize dsys 30-6 .y PRCA Olj « ABO
(s S e a8 b s PRCA ¢ JS 5k o
ABO s 5,850 pe 2 RS I N WA VARV o
it fSlans Sl & ep JHS s
ol 6laSt Obey ¢ Wigy 51 LS e, S s skias Ao
¢ Sda ABO 05wl e o e Sl
5ol (Sao Ly Obys 5 w3, « GVHD ¢35
Sldlaeys oS 5 b S50l 5 Ses
Sholew ;3 PRCA Uyl 5 as sl sl 55158 (godaie
PRy s S b padae Ol 5 S, &S
PR S Gl L Al e SR L
L oble & 4Bl e Gl b i, PRCA
OB ws lal 31 ol Jshor &V 520 O gt 05 S

S Sl A S ey SL

ABO 32 5,5 5Lb—Y
sl @ SL g ABO 55 sl sl

@b Bl ods 5 W 5l e e 24 512 03

w\u&ﬁu‘mwjb j.ﬁj.’ S e )J:YMLQ

Table 2
Recommended Transfusion Support in ABD Incompanbility [7.13],
Recipient [ Phase | Phase @ Phase 01
Al Products Erythrocytes Flalets Plaama Erythrocytes Plaielets Plasma
L. chotse Lichodse Lihale Lihobe 1 .chise 2choise Lihotse Lihotse
Major ABD incompatibility
(8] A ﬂrﬁ]‘urri (#] A ABB O A AR Dby oo A ABRD A AB
(1] B Recipient ] B ABAOD B AR Do o ] ABAD B AR
4] AB Rexiplent [¢] AB ABRD AB - Donor AB ABO AR -
A AB Recipient A AB ABO AB - Do AB ABO AB
B AB Recipibent B AB BAD AR vt ot AR BAD AB
Minos ABD bncompatibility
A 0 Rexiplent 4] A ABRD A AB Do o A ABRO A AR
B 0 Revipbent (] B ABA, O B AB Do H AR RO B AR
AB 0 Reciphent 0 AB ARO AB - Doaor AB ABO AR -
AB A Recipient A AB ABO AB Dooior AB ABO AB
Al B Hecipient B AB BAD AB Do oo AB BAG Al
Bidirectional ABD incompatibility
A B Recipbent ] AR BAD AB v oo AR BAD AB
B A Recipicnt O AB DAR AB Do AR ABO AR



il s, e s

5 canti-M ¢ anti-Leb . anti-Dib ( anti-E . anti-JKa
Loobe I sy 5 ol K 5 Ll odd iy o0 anti-K
Ly en3> 5> 03 ST ) Lsd slel iy
ol e oIS oS e gl Ol s L
S sbml 5s Sl Jelse 1ol st e e
pame 53 olias lgnsid o8 L5l 8 Lol
2 bl 5wl Rl s Ceslie ol sl sl
i Giie Glgest) Lyl sl
S Camds ¢ L 3l e OBWS sl )
Sl posart 4 Sl ol S e 5 ediad ok, S
s 4 e el 5Kes Kidd (005 5T sla g0y
Kidd 05 21 4 caud sl sl S1 55 s
slebd W 5l S st 5T s Wil s
e e o3l AT e S L ABL e
23 lew Gl See ¢ sl ails Kidd g 05 S
e il s st e el 05 Sl e
Rh ()85l s Candy 358 Lt psen o
[7,20]c !

535 D (D= ok, S & D oS Il 31 K5 5,50 53
Jypame 31 508 sl JudS adsw o (cl E5LL
s a8k 55 L ool sl b

D- donor — D+l axils 355 Rh (o S50 S
ol 1 D75 3 sl J5dS WL ol S ¢ recipient
b anils D w5l Kgw Ol L3 ediS sl SIS
sdalie L3 oy50 53 oS 5 e ol S o

.J}.ﬂ

S b 49 93 JES! p Oyl g Slwiis —0

ABO
bl 5 oBas cobys B s 5 A ol x5
S5 Il LS s W I L8 Wl oBes

[7,1420]s 4%
Jboss b e ast LI28 L gl T cpste S

Lo 3l dw 116 51 S Ly b Wps J 28 azis o

63,5 LodiS laal / AB LA Sy 65 S Lo, S (1
B o

Joa e 0 51 el ie (ol sl @
e Oy 4 coSTaal 51 3G CD19+ (gl shon (22l
ol sbs sk

WDlaS e S 5Ok o pedS sla siS les G
5 otims o o3 b o 1 gle i) el S
o JB5LL HLA U sl 5 sl oSussiaal (@
Sl a0l iy oty Can s Ol
33 s i OU AL O die s ABO 5
ok Jgame 3 Ledy [2alS (ABO 55> (5,850
o SR LB Gl S s 3l sl
ol e S sid 0ok 2 (55U e ¢ cpl Pl
GBI e b Sldlas & ax STl s
Sldlas [16,17]06s0s 0L IS slay 5 1, ABO S5
L1018 s 1 oF Wl pos S5 S a2 dS

ABO 4,b g5 5,5 3Ll —Y

SOESLL (aulse ¢l b Jlasl Sl 5 W g o~
63l i 3 Ll Bl Olojle Si 5 Sop sl
Blaml bl 558 o Gy & S sla o503
0 058 5 Lady AB SV a4 55 550 pln]
A edl sl bt Sl b e IS 05 s
Lasia 558 GVHD 4 i  ABO & b 55 o 85t

[12,19]¢ s

53 ABO & e 3 J,08 sla O d\j T{ET " 6::]
o blowas ool ol ﬁb Sl i
Jﬁgusﬁ&uo;dd@u@pgiw
o T b a5l aze 864 G151 e 3
anti-JKb  asle ol ool 1 sl iz Wl




we] K

3
4

IS (s O ol o ¢ 555 slo 03551 0 5 Jslone
S & sl g 4 L5 A S sn9S 3 PR sl
JUES| ol S ¢ 536 35050 53 el oS L Loy
D3 HSCT o oS Jhilew 553 plasil o J 5l S

Lol Gyl o P Gl e aliad ¢ a S
il o s 5o 08 87 slSsan ST dl-
el Vgane 3555« 3L 10,530 624 5 2 S Sles
Pl Rl s e el (S pl pesdle 5 e
o5 4 bse (3 ¢l ol ¢ W g Sl
[820]5L oS 0y JUisl wbia] Jldde ¢ s

3 05 L Sl S 8l Vpmmn ¢ 283, Jlal 1
SN sl s sl Al L WDe DL L/
5> k] oyl 353 e esls 10000 & UL/ 20000

ol i 13 e b S S50 &S Sllen
lal 5 Sy ¢ S JUl bl 5 Cwglie &) 50 s
L Gl L5 e IS 55k ke 05 8T saS
@b ol clasein 5T LS Sll cun iSO gl 05
ol 51 0l o Sl cpl s 358 555 Sladl S
38158 eslinul oSin ) Wl p e 05 B S
S5l il e LT e ol cl gl oS L]
ol oS 2l s el lie 05 (ST il
o0 5 o ges 5 5 305 J S ls G 5o IS b

8201555
055 eausl e pd 5l S o sat e el 2l S
Sk s i Sl e Jll L
5 orons Mg JWI et e A4S
05 Ik laes sl polas das o 2alS | (g5l o]
LL (b o 515 5 b oSO ¢ e 8 sls )
S5 Glp el B LS 8 A s
Gk 5l Wlg e S 0y Jsl L ks, GVHD
(e Aa3 ) O 03,55 3 el Jime sla S si
Sl Vgone S5 sl syl b s ladly Jals el

i Doge 4 ) B AL e 5 0 LIS kS
Gl S1o M, o Ol sebe BoS Jls
Ll e Db e S ool s s Sl
e b S Rl o JWl 4 b s
PGS e S i spd B Ay
Lg 3l 5 3 Ll oS cl G gla s S 5,5
0313 7 52 J gl 53 oS 350 03kl ABO (58500 s
Sl oS 8 ol (gl oysn T 56 [7,14] ol s
5ol @ ooyss ol 3 81 el sl esbel Wgs
S el el Ll kS sl Sl o Jlsl
w5 Olpe oI 56 oS Sl s 55 st 05 S Sl
0593 (b d5d o A L Sl s 5 Ol
e n S e GRLTS Al e OLL s
Lo pg sl e slSlen sl 5 ssd esls jasis
sl 05 51 O3g e b ek S slewdly 3 sdias
e e 3yt el S S s U
S 03 el el S 05 S S el (8l ey
¢L¢ D a5 ol al a0 olas & ABO
Jie oS 1l 55 sbves S 510k o sl o513
T 55 a8 Csl ol 2518 Lyl asdlas s gl
ABO o5 5 5l Ohlew JS sk w0 ¢ 528 10 51,508
1217 .l ol Jie Ly 555 G

ABO (5 55Lb s S Ol e SO, Jla|
CSW b W LU 4 Ol O s 5y L
POkl Sle SN, sles | 358 esls ABO LS5
L oSe Gouy a3l sesls Ll 555 5l ey el
SESLL eSS JUEl S ¢l esde s e ials
4 Sdpen 05 Wl gla JS1s 4 ae Ll s
S bl 5l s pd ol 53 85l ABO (gl gima s
Shye ¢ ol (S AZECSI QSIS 3 A g5 05 ]
C LSl A2 5 Al @;y)f\ Gy 3l S wlee O
Sl Ol s gl 0 A2 S5 gla O il s
3,5 eslall O sy



il s, e s

el s e oalie Lday @ Gy 3l e sle
oo i L 05t JUil lads oS Sl ol sl
[22]

A —Y

02 ($daite 2058 4 e Cesl Ses ABO (5L
Lol s O Sl 5 ol sle Jske g o
0k ;S S s on S s cpen w5 053
eis Reverse (Cell Type sy, L Ll odiS laal
3 ABO Sy 058 85l s 8 5 4 iy Aisd
oS L 355 o 03Usl HSCT (gl oS (5 5y e
L /s Oblen 53 oo slSlen jole LT &S 550 6,8
8 gl JpdS Sl Ll e 2alS Ll 08 aes 1al
Ol gl sre SN guams 035 4 ¢ (9ol J ko DY gz
S5 g Al 53 n ol eSle A sl ol
¢ L3 5 GBS mhav 4 g Ll sl
Sl ley & 0 JWEEI Ly 1 shas O J sams
el s alial 5 (63 5 SN 51 Ol S
S5 355 (o edalin sy Sl S 2010
LS

Rl s OBl s 0 28 L wlal Sl (oS e
12015 5% oo plomil Loy OS5 55

D S TIF BEUBRNRUC N
Lo b sy TgA sS4 s Oblew
Gl Sl / Ldd el &S Jhlen 3 L IgA
oS Ll el gl s LSS
2 055k SRl gla (sl 3 Sl eslinal s altes 35
Bl G 505 57 o O il s

Ll 05 Blul Wyl 5y (g3l o> s
Slr SN il g8 02 IS sk«
5L s jae sdSlaal Conpd e eslinud 3o,y
Oy Gl 3l e &S 3L CSW O gl g SO
G 0Ll Wian 530 (gl oS sl L . LolS
SN e Sl s s 5l RIS e 5
o sS 15 05 B3 AT Eas b el s 1 sl
Glp S cl ESW as 0F ol skuSlaal L/ 5 L
[8]el g O grmslos ol

AT B0 @l S OB STl 8l ens 25 53
N 590 o oS Sl osly OLE Sldlae o oLl
SO sl Rl Sl e Gl S S

t&bo

[1]Seebach JD, Stussi G, Passweg JR, Loberiza FR, Jr, Gajewski JL, Keating A, Goerner
M, Rowlings PA, Tiberghien P, Elfenbein GJ, Gale RP, van Rood JJ, Reddy V, Gluckman
E, Bolwell BJ, Klumpp TR, Horowitz MM, Ringdén O, Barrett AJ, GVHD Working
Committee of Center for International Blood and Marrow Transplant Research, GVHD
Working Committee of Center for International Blood and Marrow Transplant Research.
ABO blood group barrier in allogeneic bone marrow transplantation revisited. Biol Blood
Marrow Transpl 2005;11(12):1006—13.

[2] Le Bouteiller P. HLA class I chromosomal region, genes, and products: facts and
questions. Crit Rev Immunol 1994;14(2):89-129.

[3] Yamamoto F. Review: ABO blood group system—ABH oligosaccharide antigens,
anti-A and anti-B, A and B glycosyltransferases, and ABO genes. Immunohematology




O iilenil csass e s

3
4

2004;20(1):3-22.

[4] Cohn CS. Transfusion support issues in hematopoietic stem cell transplantation. Cancer
Control 2015;22(1):52-9.

[5] Wang Z, Sorror ML, Leisenring W, Schoch G, Maloney DG, Sandmaier BM, Storb
R. The impact of donor type and ABO incompatibility on transfusion requirements after
nonmyeloablative haematopoietic cell transplantation. Br J Haematol 20103149(1):101-10.
[6] Worel N. ABO-mismatched allogeneic hematopoietic stem cell transplantation. Transfus
Med Hemother 2016343(1):3—12.

[7] Booth GS, Gehrie EA, Bolan CD, Savani BN. Clinical guide to ABO-incompatible
allogeneic stem cell transplantation. Biol Blood Marrow Transpl 2013;19(8):1152-8.

[8] Akkok CA. Allogeneic hematopoietic stem cell transplantation: transfusion issues. Int J
Clin Transfus Med 2016;4:29-42.

[9] Erker CG, Steins MB, Fischer RJ, Kienast J, Berdel WE, Sibrowski W, Cassens U. The
influence of blood group differences in allogeneic hematopoietic peripheral blood progenitor
cell transplantation. Transfusion 2005;45(8):1382-90.

[10] Damodar S, Shanley R, MacMillan M, Ustun C, Weisdorf D. Donor-to-Recipient
ABO mismatch does not impact outcomes of allogeneic hematopoietic cell transplantation
regardless of graft source. Biol Blood Marrow Transpl 2017;23(5):795-804.

[11] Topcuoglu P, Bulakbasi T, Soydan EA, Arat M, Akan H, Arslan O. The comparison
of the impact of ablative vs reduced intensity conditioning regimens on the erythrocyte
recovery and the early transplant outcome in patients allografted from an ABO incompatible
donor. Transfus Apheresis Sci 2005;33(2):227. Meeting Abstract.

[12] Griffith LM, McCoy JP, Bolan CD, Stroncek DF, Pickett AC, Linton GF, Lundqvist
A, Srinivasan R, Leitman SF, Childs RW. Persistence of recipient plasma cells and
antidonor isohaemagglutinins in patients with delayed donor erythropoiesis after major
ABO incompatible non-myeloablative haematopoietic cell transplantation. Br J Haematol
20053128(5):668-75.

[13] Mielcarek M, Leisenring W, Torok-Storb B, Storb R. Graft-versus-host disease and
donor-directed hemagglutinin titers after ABO-mismatched related and unrelated marrow
allografts: evidence for a graft-versus-plasma cell effect. Blood 2000396(3):1150—6.

[14] Daniel-Johnson J, Schwartz J. How do I approach ABO-incompatible hematopoietic
progenitor cell transplantation? Transfusion 2011;51(6):1143-9.

[15] Storry JR, Olsson ML. The ABO blood group system revisited: a review and update.



TR
Immunohematology 2009;25(2):48-59.

[16] Ozkurt ZN, Yegin ZA, Yenicesu I, Aki SZ, Yagci M, Sucak GT. Impact of ABO-
incompatible donor on early and late outcome of hematopoietic stem cell transplantation.
Transplant Proc 2009;41(9):3851-8.

[17] Vaezi M, Oulad Dameshghi D, Souri M, Setarehdan SA, Alimoghaddam K, Ghavamzadeh
A.ABO incompatibility and hematopoietic stem cell transplantation outcomes. Int ] Hematol
Oncol Stem Cell Res 2017;11(2):139-47.

[18] Kimura F, Sato K, Kobayashi S, Ikeda T, Sao H, Okamoto S, Miyamura K, Mori S,
Akiyama H, Hirokawa M, Ohto H, Ashida H, Motoyoshi K, Japan Marrow Donor Program.
Impact of ABO-blood group incompatibility on the outcome of recipients of bone marrow
transplants from unrelated donors in the Japan marrow donor program. Haematologica
2008593(11):1686-93.

[19] Staley EM, Schwartz J, Pham HP. An update on ABO incompatible hematopoietic
progenitor cell transplantation. Transfus Apher Sci 2016;54(3):337—44. http://dx. doi.
org/10.1016/j.transci.2016.05.010.

[20] Hendrickson JE. Shaz BH, Hillyer CD, Roshal M, Abrams CS, editors. Transfusion of
patients undergoing hematopoietic stem cell and solid organ transplantation. Transfusion
medicine and hemostasis. 2nd edElsevier; 2013. p. 337—42 Chapter 51.

[21] Worel N, Panzer S, Reesink HW, Linkesch W, Dickmeiss E, Fischer-Nielsen A, Holig
K, Stachel D, Zimmermann R, Holter W, Coluccia P, Brilhante D, Watz E, Sigle JP, Gratwohl
A, Buser A, Arslan O, Regan F, Edwards M. Transfusion policy in ABOincompatible
allogeneic stem cell transplantation. Vox Sang 2010;98(3 pt 2):455-67.

[22] Akkok CA, Brinch L, Lauritzsen GF, Solheim BG, Kjeldsen-Kragh J. Clinical effect of
buffy-coat vs. apheresis platelet concentrates in patients with severe thrombocytopenia after
intensive chemotherapy. Vox Sang 2007;93(1):42-8.

. ,;_,lfa.i 5) 97@ ;
lialo T pole ¥ yi—oliy Jgu, |yl

Jos GBI ¥'p 5—0big Jgw 56l




wd

o

e
“~
ay

3
XA
)

Making viral vaccines

Making viral vaccines

Vaccinations are important
for public health, preventing
the spread of contagious,
dangerous, and potentially
deadly diseases, such as
chicken

polio, measles,

pox, and whooping cough.

There are some persistent

viruses circling around
the world, some more

dangerous than others. An

on the virus and disease. The
strengths and limitations of
each approach are described
here.

effective cure, such as a RYWYZLGCIRIERYINE

vaccine, 1S needed soon to
stop the virus from infecting
more people. The medical
community is continuously
trying to create preventive
vaccines for them -
according to Statista, the
global vaccine market is
expected to grow to 60
billion dollars this year, and
it has nearly doubled since
2014.

Finding a cure

Viral vaccines can be made

in various ways, depending

Using this strategy, viruses
are weakened so they

very  poorly
once inside the body. The

reproduce
vaccines for  measles,
mumps, German measles
(rubella),
polio (not used in the U.S.),
chickenpox

rotavirus, oral

(varicella),
and influenza (intranasal
version)  vaccines  are
made this way. Viruses
usually cause disease by
reproducing themselves
many times in the body.

Whereas natural viruses

thousands _&

times during an infection,

reproduce

vaccine viruses usually

reproduce fewer than 20

times. Because vaccine
viruses don't reproduce
very much, they don't

cause disease, but vaccine
viruses  replicate  well
enough to induce "memory
B cells" that protect against
infection in the future.

The advantage of live,
"weakened' vaccinesis that
one or two doses provide
immunity that is usually
life-long. The limitation of
this approach is that these
vaccines usually cannot
be given to people with
weakened immune systems

(like people with cancer or
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AIDS).

Inactivate the virus

Using this strategy, viruses
are completely inactivated
(or killed) with a chemical.
By killing the wvirus, it
cannot possibly reproduce
itself or cause disease. The
inactivated polio, hepatitis
A, influenza (shot), and
rabies vaccines are made
this way. Because the virus
1s still "seen" by the body,
cells of the immune system
that protect against disease
are generated.

There are two benefits to
this approach:

1. The vaccine cannot
cause even a mild form of
the disease that it prevents
2. The
be given to people with

vaccine  can

weakened immune systems
However, the limitation
of this approach is that it
typically requires several

doses to achieve immunity.

Use part of the virus

Using this strategy, just one
part of the virus is removed

and used as a vaccine. The
hepatitis B, shingles, and
human papillomavirus
(HPV) vaccines are made
this way. The vaccine is
composed of a protein that
resides on the surface of
the virus. This strategy can
be used when an immune
response to one part of
the virus (or bacteria) is
responsible for protection
against disease.

These vaccines can be given
to people with weakened
immunity and appear to
induce long-lived immunity

after two doses.

Use part of the bacteria

Some bacteria cause disease
by making a harmful protein
called a toxin. Several
vaccines are made by taking
toxins and inactivating
them with a chemical (the
toxin, once inactivated,
is called a toxoid). By
inactivating the toxin, it
no longer causes disease.
The diphtheria, tetanus and
pertussis vaccines are made

this way.

Another strategy to make a
bacterial vaccine is to use
part of the sugar coating
(or polysaccharide) of the
bacteria. Protection against
infection by certain bacteria
is based on immunity to
this sugar coating (and
not the whole bacteria).
However, because young
children don't make a very
good immune response to
the sugar coating alone,
the coating is linked to
a harmless protein (this
is called a "conjugated
polysaccharide" vaccine).
The Haemophilus
influenzae type B (or Hib),
pneumococcal, and some
meningococcal  vaccines
are made this way.

Two meningococcal
vaccines, which prevent
one particular type of the
bacterium (type B) not
contained in the other
meningococcal  vaccines,
are made using two or
more proteins from the
bacteria, not the bacterial
polysaccharide.

Just like for inactivated
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viral vaccines, bacterial vaccines can be
given to people with weakened immune
systems, but often require several doses to

induce adequate immunity.

Provide the genetic code (DNA, mRNA,

or vectored viruses) for part of the virus

Using this strategy, the person who is
vaccinated makes part of the virus. The
vaccines for COVID-19 are made this way.
The vaccine contains messenger RNA
(mRNA), which is the code, or blueprint, for
the spike protein of the SARS-CoV-2 virus.
The vaccinated person’s muscle cells use
the blueprint to make the spike protein from
the surface of the virus. Once the immune
system realizes this protein is “foreign,”
it creates an immune response against it,
including immunologic memory, so the next
time, the person is exposed to the virus, the
immune system is ready to respond rapidly.
Similar to vaccination strategies that inject
parts of a virus directly, this strategy can be

Refrences :

1. www.vaisala.com ( BLOG ,

used when an immune response to one part
of the virus is capable of protecting against
disease.

These vaccines can be given to people that
are immune-compromised but require two
doses to be protective.

DNA vaccines deliver the genetic code
from which mRNA is made. The mRNA
then serves as the blueprint for making
the viral protein, and the immune system,
recognizing it is “foreign,” responds to
protect the body and create immunologic
memory. Currently, no DNA vaccines are
commercially available.

Another way to deliver the gene that codes
for the coronavirus spike protein is to put
that gene into a virus that can’t reproduce
itself but can still enter cells and deliver
the needed gene. This strategy is being
used in so-called replication-deficient
human or simian adenoviruses. Although
adenoviruses can cause disease in people,
these vectored viruses are engineered so
that they can’t cause disease.

Making viral vaccines: Path to improved health .

Jukka Levo )

2. www.chop.edu ( Making Vaccines: How Are Vaccines Made .
Reviewed by Paul A. Offit, MD on December 03, 2020 )
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1. Anti—cariogenic effects of polyphenols from plant stimulant beverages (2009)

(cocoa, coffee, tea)

Gianmaria F. Ferrazzano ,Ivana Amato, Aniello Ingenito, Antonino De Natale, Antonino Pollio
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2. Coffee Consumption and Periodontal Disease in Males (2014)
Nathan Ng, Elizabeth Krall Kaye, and Raul 1. Garcia

3. Can coffee prevent caries? (2009)
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