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Complement (C1-C9)

FIGURE 55-1 Role of complement in innate smmmnity. Complement is made up of nine proteins (C1-C9), which are split mto
fagments during activation A: Complement components (C3a, C5a) attract phagocytes (1) to mflammatory sites (2), where they ingest
1nd degrade pathogens (3). B: Complement components C5b, C6, C7, C8, and C9 associate to form a membrane attack complex
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Chemoattractant cytokines (chemokines) (eg, interleukin-8[LI- » influx)

8, CXCL8]

8 i i alaul g a:Macrophage inflammatory protein-1a [MIP-1a, ccl3] S
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(sialyl-Lewis x,intercsllular aSJligand s/(L-selection,integrins) 55|
03 93 Ol blas S 4 (2SG ) sadhesion molecule-1{1CAM-1)
dendritic cell stissue macrophages. g w4 ob oledlsl g, a5

Receptor(TLRs),nucleotide-binding oligomerization domain(NOD)like
mannose  receptors.  scavenger receptors. receptors(NLRs)

4 component (>0 > > ‘,jflipopolysaccharide(LPS)-Binding protein !
& PAMPs |, pathogen-associated molecular patterens 35l g JJa;,.i Jsa
microbe derived unmethylated CpG 5 g5 )l  So PAMPs> 63 oL

.a>>LPS 4/ DNA ,Flagellin,double-stranded RNA,peptidoglycan
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abuly agranzymes | perforins aSJ cytotoxic granules 3 &l

(73S $30LE )5 axn s aS 55 oa gk 4y NKT cell express T-cell receptors

S 1y S 2 NK
S ‘,,S(microbial lipid antigens) 2% lipid antigenjsﬁbi.n; NKT cell
B3 5lLres s 4CD1s abauly 4y (WIS ¢ SSlss MHC-Like molecules

(ssresponse S Jolio & aznd a6 15 U535 (g8 J b 45 pons

(>SS i )35 5l autoimmune diseases 3|

ACRONYMS

ADA adensine deaminase
ALG Anti lymphocyte globulin
APC Antigen-presenting cell
ATG Antihymocyte globulin
CD Cluster of differentiation
CSF Colony-stimulating factor
CTL Cytotoxic T lymphocyte
DC Dendritic cell
DTH Delayed —type hypersensitivity

-



FKBP FK-binding protein
HAMA Human antimouse antibody
HLA Human leukocyte antigen
IFN Interferon
IGIV Immune globulin intravenous
IL Interleukin
LFA Leukocyte function —associated antigen
MAB Monoclonal antibody
MHC Major Histocompatibility complex
NK cell Natural killer cell
SCID Sever combined immunodeficiency disease
TCR T-cell receptor
TGF-B Transforming growth factor-p
TH1, TH2 T helper cell types 1 and 2

TNF Tumor necrosis factor



The Adaptive Immune system

> A8 (5.8 sex aal 5 4y innate response s Adaptive Immune system
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3 é .\,,.133&; adaptive immune responsey olxo- a3 (B-Lymphocyte |
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class 11-MHC > CD4 cells 5/ class 1-MHC peptide complexes s CD8 T cells
oS Jh 5 J 53 aspeptide complexes
TCRs signals 5o o3L3,l &5 signalsgss o) 57 o,Ldsadlads T-cellss
Sl a3 508 5 03 MHC molecules s Peptide-bound !
L (unresponsive) (55,5 4 ol T-cells 5 ' o2 50 pds 4 signals a5
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FIGURE 55-2 T-cell activation by an antigen-presenting cell
requires engagement of the T-cell receptor by the MHC-
peptide complex

(Signal 1) and binding of the costimulatory molecules
(CD80, CD86) on the dendritic cell to CD28 on the T cell
(signal 2). The activation

Signals are strengthened by CD40/CD40L and ICAM-
1/LFA-1 interactions. In a normal immune response, T-cell
activation is regulated

By T-cell-derived CTLA-4, which binds to CD80 or CD86
with higher affinity than CD28 and sends inhibitory signals
to the nucleus of

The T cell.

T lymphocytes develop and learn to recognize self and non-
self antigens in the thymus; those T cells that bind with high
affinity to self



Antigens in the thymus undergo apoptosis (negative
selection), while those that are capable of recognizing
foreign antigens in the

Presence of self MHC molecules are retained and
expanded (positive selection) for export to the periphery
(lymph nodes, spleen,

mucosa-associated lymphoid tissue, peripheral blood),
where they become activated after encountering MHC-
presented peptides

(Figures 55-2 and 55-3).
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FIGURE 55-4 Antibody has nualtple functions. The prototypical antibody consists of two heavy (H) and two Eght (L) chains, each
subdmaded o constant (C, . C;) and varinbie (V. V};) domains. The structure s held together by inra- and inferchain disulide bridges.
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T helper call
IgE binds IgE Fee
receptors on mast
cells or basophils
IgE-secreti ma cell i
|§ is spoc",f?cpg:;sanew Allorgon cross-links IgE on mast
cell (or basophil) and triggers
degranulation and release of
pharmacologic mediators
Mediators Effects Clinical symptoms
Histamine Smooth muscle contraction Asthma
Serotonin Vasodilation Hay fever
Leukotrienos Increased vascular Skin rashos
Prostaglandns permeability = Local anaphylaxis
Bradykinins Platolot aggregation Systemic anaphylaxis
Proteases Complemant activation

Eosinophil chemotactic factor Mucus secretion

Neutrophil chemotactic factor
FIGURE $5-5 Mechanism of type I hypersensenity. Inginl exposure to allergen (sensitization phase ) Jeads to production of IgE by
plasma ceks dfferentinted from alergen-speciic B cells (not shown). The secreted I2E binds IgE-specifi receptors (Fc7R) on bivod
basophils and tssue mast cells. Re-exposure to alergen keads to cross-Inkmg of mendrane-bound IgE (effector phase). This cross-
Inking causes degranulation of cytophsmic gramues and release of madintors tat nduce vasodiation, smooth nuscle cootraction, and
mcreased vascular permeabdity. These effects lead to the cimical symproms characteristic of type I hypersensitny.

2. Tipe II—Type II hypersensamity results from the formation of antizen-antibody coaplenes between foreizn antizen and IeM or I2G
mmmogiobulns. One exanpile of this type of bypersensinity s a bivod transfusion reaction that can occur i blood 15 not cross-matched
properly. Preformed anthodies bind to red biood cell membrane antigens that acthate the conplement cascads, generatng 2 membrans
artack coaplex that lyses the transfused rad blood cells. In hemolytic disease of the newborn, ane-Rh IeG anghodies produced by an Rb-
pegative mother cross the phcenta, bind %o red bood cels of an Rh-posawe fetus, and damage them The disease & prevented o
subsequent pregnancies by the admmistration of ant-Rh anthodies to the mother 24-48 hours affer delvery (see Imnymosuppressie
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Sensitization phase: Cytokines  Effects
initial contact
with antigen
IL-8 Chemotaxis
IL-1 MIF of macrophages
MCP
PR Activation of
macrophages
) PNy (increased
N TNF-§  phagocytic
cR T helper and microbicidal
cell (Th1) activities)
= Class Il MHC i
Artigen-presenting Induction of
24 IL-3 myelopoiesis of
ool (og. macrophage, GM-CSF  mactophage and
Langerhans cell ’ ‘ neutrophil precursors
Macxophage I8 Chemotaxis and
Memory Tomy TNF-a  extravasation of
MIP macrophages
FIGURE 55-6 Mechanism of type IV hypersensitrvity (DTH). In the sensitization phase, the processed allergen (eg. from poison vy
is presented to CD4 Thl cells by antigen-presenting cells m association with class II MHC. T cells are induced to express IL-2 receptor:
and are stmulated to prolft and diff iate mto memory Tpry cells. Secondary contact with antigen triggers the effector phase,
m which memory Tpyry cells release cytokines that attract and activate pecific infl y macrophages and phils. These
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CORTICOSTEROIDS
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Figure 27.6
Some commonly observed effects of long-term corticosteroid therapy. BP = blood pressure.
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Figure 274

Pharmacologic effects and duration of action of some commonly used natural and synthetic corticosteroids. Activities are
all relative to that of hydrocartisane, which is considered to be 1.
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Five-year renal allograft survival in
patients treated with cyclosporine or
tacrolimus.
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Figure 47.5

Mechanism of action of sirolimus

and everolimus. mTOR = molecular
target of rapamycin (sirolimus); IL =
interleukin; mMRNA = messenger RNA.
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Hydroxychloroquine

o s < | immunosuppressant_»> 5 15345 L D 3 Hydroxychloroquine
> 855 seprocessing (ool ool U5 g8 SS s )
&9 S JLMHC Class ITalSaJs50 ;s PH s endosomalyl lysosomal
decreasing ) b ¢ seS Cudlads T 545 5 (03 4y (5 305 I35 1) 5509k
‘ Hydroxychloroquine > S5 (T-cell activation.
S9! X 4 autoimmune disorders 25 S$S 5 ) SGimmunosuppressant

&Jlmﬂ SLE L rheumatoid arthritis,systemic lupus erythematosus L55

GVH s augys 45> Lym b Allogenic stemm cell transplantation »

Sodlerial (So,lss gslasl g e disease
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Other Cytotoxic Agents

o cytarabine ,/ methotrexate,vincristine «SJ cytotoxic agents YY)
rheumatoid > uleg sl a methotrexateg;),;}:immune suppressive
agents ;5 @b 4> 45 gpdlenxiul S gslui4; GVH diseases;l arthritis
b o,a;:JLa.g:..«lL;j::;’\.aggzﬁkjblfubgimmunosuppression o
> ollal geaessl ol 4 purine antagonist 3 &SI g w
>N d ey sy wyesleels o, immunosuppression
45ke,3 purine antagonists > S oLyl 4 Juaislmethotrexate
¢d ol 5l cwlin gy a2 ,U idiosynchratic reaction » S sl
L renal transplant rejection s g3 K5 ol > dactinomycin
djsuuLSg;g”LwJS«lS»:d,JWIw 3 .\3‘,@;}%:@&5
o «ds ;3 4 idiopathic thrombocytopenic purpura aassVincristine
Vinblastine . S5 54 5 ols5 S o prednisone s . 8 sl bzl
> mast cell 5 S in vitro ay g3 s > J 45005 vinca 3
» s Microtubule unites 3 _Ss 503 J&13 45 555 (5 gie 45> degranulation

vasoactive 5,55l elians a5 oo & (> AS Wy kb
835 Sgedw 4> sdunlils chemical mediators’ L compounds

=l » s> adenosine deaminase inhibitor > Pentostatin

a5l g dlenial S 51054 lymphoid malignancies a5 s 4 Seaudl s
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Jolie 4y steroid 5 (S oy guwsl asl S5 s lymphopenia 3 455 adec
S «ds,s 4 GVH disease pslie 3 diws ) ax> Lo Stem cell S
S ozl

Miscellaneous Agents

Olow 4315 4 > Jo,5 immunomodulators 5 803 S HSU-FDA
Gl leril S ada ;5 4, remitting multiple sclerosis 9553583
38 fal fte aul o less s Dimethyl Fumarate (DMF
2 S S s g3 0 gkne oS 50,y S NS 305

Nuclear factor (erythroid-derived)-like-2 (NFR-2)
S apudlesy g5k Sy o~ sl transcriptional pathway
>4 Js S demyelination 4 o . 55 S, 123 | oxidative stress

ot &) laeb sl S e ax>  demyelinationss oo eacs a5y
o2ls8 (o8l dage Gdloriul A (Js3 sols Sl ass oledls gl o
Jlads i1 >las s ankeie 4y L blood count alS' ¢54) 3 lymphopenia S
i flushing (S'e 58 als0s (& aad b osls (S0 appaSTags ool
axn lgy g0 S dds a5 o g aiusy 2] S
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Sl ol s ool g3 2y S el il A (o 8l 2)le
453 eosinophilia sl Js, 2 el 515,855 3,5 S5 Jlgule

Glatiramer acetate (GA)

L-glutamicacid(aSJ 5 5wl sosl ;43 5l Ipoly eptidesgcj.;.a.o 3-
multiple 4 s> bslsw, Ltyrosine 5/ L-lysine L-alineine .
ijbsdsarjlmg&uy immunomodulation s S sclerosis
immune > S Ll & ool myeline slysls o g5d p ol ouls abauly
Y ) lass suppressor T-cells 5 g sl o555 & £ L response
s34 .\Uj:g;,{.;kbfﬂscd.\ﬂ&x; b;bd)fs;‘)ﬁLpAScns&Nf
JsSs o ) Gl L schedules sslsssss stlisuw & 508 JsSs &
0,30 a sl Jodl Ko S5 31 gl W (g0 Ol Ol 15U o 155 535 gmS
193535 (35 o 355955 3 (S 53 5l lipoatrophy  Sas 553,545
throat . dyspenia <33 s ¢ flushing aJ g5 & le (o)l ool> L5
Jo S a5l 503l o 0 4 J 53 0 =S| > palpitation 5| constriction
Srlboriul g Yol Jy> slssls -Fingolimod hydrochloride (FH)

L Sy sphingosine 1-phosphate (S1P) receptor Jlassl
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383 a3 Jux o) plinine oud b myriocin 5 K5 351 > modulator
lymph 5| thymus > sphingosine 1-phosphate (S1P) receptor
fingolimod phosphate 4, 15315 s4ls 28 5181 culusaeds 4> nodes
295 %k o phosphate (S1P) receptor » Ly g5 5 suliwe gl
Phosphate (S colusiad sl S ens sles Jaowe 4 S Lol
b See 4)laes 58 AS3 s (S 0aps0 & (STP) receptor
lymphopenis Uuﬂ.{j,gbd.ugﬁ;g gliosis. neurodegeneration
8ol e gom S £9,L multiple sclerosis 55| S5 o

e ple s 80 ais Sww Fingolimod hydrochloride (FH)
8 Arrhythmia 550 Jlssys! Jolis QTs . bradycardia & 5 5,
393 S ppsds 193 635 sl abie OS] oley 5 SU s 5 4S5
o Ll Ol g gle s (B3 dbaiy )5 aie b ol a5 ety
heart a> 5 ae )3 sla 3aed sy > S sles bsana lals - ol slas
pre i3 b Lialss 55 S 95555 g2 4l Prolonged QTc )5 block
AzpsS 2l plae g g olbbiullas o 80 5o oS
elevated hepatic .macular edema J s> o le ) Conges

microsomal » ls3 |s ax> >4 diarrhea . headache. enzymes
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Immunosuppressive Antibodies

38 hybridoma s S JWves, 1,5) Kohler I Milstein »
Ml sl ases 5 A Li;,,J,\“;,Jx&;antibody field 4 K
4 35 by 35 s gy (Sl 5N agsl (S SidS S5 bl 4 5l S
S5 2 s oleeB s hybridomass ol Jla! 5oL ool
Lol ool kS oamsl g5 s> 5 0l 2> plasmacytoma cells
target L ool od 4wy & 95l monoclonal antibodies
monoclonal s s, 2 sl 25,8 (SeidS's 58 Sols 0, L) antigen
d caios sl 35 L pharmaceutical industry »5,LJ uJ s antibodies
3 S PFB sy & G5 oS wlen 4L 4 hybridomas 155

Sdleninl 5 ) (J oSl o, L) SLESGIs monoclonal antibodies

0,195 55 Syl 3> 55 cDNAs  encoding immunoglobulin

$olyapsonnl i Sbs > gm0 e S s2daw 4 bacteriophage s
o2l s 0 e 350, ol ol Lo S5y giod 63b (0ls (S aoet a2 s 54 sCreen
S dl o)l 55l KB b ol s Ko s o8 LK (S blis &

"4



&f“ﬁ,-gw%h(@g@' Sy 4y JUs -’)d-’@&'é&uﬁﬁwﬁxﬁ%
s cytokines > o> g3l (ol Jolie g 2Bl 5 3k (S0l (S Jolie oy
soladysd abulya Sss g3 g3 (Bl b b ol S ol

S35 Sbabaulyay FDAS 2 6n)02 3L

> murine monoclonal antibodies (¢} u&.w S rezo] St
Il saSs (o nly (S ples,b 4 soad e ol 5l S ey
sk agsl by ey Sles gl

Slols (235 (o sk wplen,b oLl wre ol 2l s
3 S v o Ml (HAMAs)s | antimouse antibodies
S 4y Sl sz 30kl (6 5SLaS 5 e d s OTiGINGI MUrine
S oy S5 o)L ety e g3l 68 S s sl Bl e
S, e JoSwuls Chimeric mouse-human antibodies oS Jilu
sl 35d0guinl a3 g ) Ol pamis 45lls s murine components
umab »,LJ5ls sl . 50 > engineered substances gss (s ) sis
> Ximab L mab .,lJ humanized antibodies, » zumab L,

Sy boxil 8, L 5 p2e chimeric
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Antilymphocyte & Antithymocyte Antibodies, & Chimeric

Molecules
a7 S Sy obiass S - s Anti sera S ol 4ol sied 5
o ey s o)L p0s g pe plusl 5 (g3 i e sporadically
(ALG) L heterologous antilymphocyte globulin ;d?,,JWIS,;;
Heterologous antilymphocyte globulin g S lig cussl g 5 Jous |
sl 234 o5l Antithymocyte globulin (ATG),! (ALG) L
Lyl Son ooopd 4 oo & ) Jleaiad (Sl &S P50
antiserum 4t Sps8+  «Transplantation,  Lu,oss &3
S 58 Sy 3 5 o dlsiend s Ll 3 a5 rabbit 5l s 5l
4« (ALG) |, Heterologous antilymphocyte globulin .&5?."5.«.“\); o
4 55 855 U gl sl shed (dae ay g 5505555 445 55 Sl
T- 3 thymus 5 508 o lsl a5 o luelss apsl 58 Oliss (S el 5l 4t
Q89 > S L;,S @L‘@ o 4> lymphoid folicules s lymphoctes
> S amrt a2 M43 S Js #5852 L recireulating pool
sl delayed hypersensitivity 5 cowsidlad & U 5l co 3055 oo

humoral antibodys  aS' 5 45w & <55 axa cellular immunity
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heterologous & &L 3L Jss b,y & &85 o & Ju, e
-3leey antithymocyte globulin,l antilymphocyte globulin
Syl ol o,LdslsS 29 2T > S~
o boriasl o)L (g idns 330 505 £ 051 520355 5
g s Sy &Sy andiiee & Monoclonal  antibodies
4 integrins yliws sl S Jolis 4, CD40 (CD25 .CD3 (CD2 aSd 5 yiuis
T-cell subset L gule <3 00T 2485 sbela ol pesl S bolie
$als obnlal IS 08 CadS ) 5ls 5oL S0l (65 5 (458 e subl 3o
2,03 (S b s,b autoimmune salise a5l g il O30 toxic b con
T STRP R STY

;é@,&g rejection Ly, 345 (S sleleadl 40 o0 L transplant »

S &34 4 steroid-resistant rejection s,/ +,LJ Immunosuppression

> S transplantation L. s 4 bone marrow U jaes 55 5483 L5.{."Jl_o.’;:..«|
N g pdl o 25 ass Jleaiuls g5 50w cyclosporines ATGHIALG
V3 (S a3 03 (S 95 Nyl SProcedure aisa Jil,
% &3 35 puld (S Gal 5 0 50,505 ATG L ALG 5 5,L0 5550

ST s Smarrow graft b x s aaes S s00 3,003 SALG
SorS S| il avns severe GVH disease wol salSd e
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an s S 2 le ool 133 533 sl oslpe (2 ALG 5
Floasis ST Iy sl 300 aose S amb 6583554 g2 akS W 3550
3L solhumoral 5 S S s ks s (type 1l hypersensitivity)
302 oL (Bl 35l i) (S g3 S 6L (SL 4S5 lab 4, response
murine monoclonal antibodiess 3|, a5vw S lisou ALG >,
> a5 Solugige sy T (2 558 (55 o Joddl e Ll s Ll
murine monoclonal » 3, asww 4S5 4 sl 5 cytokines
S o ol 8o SLaslill s Jlaiuls ALG sl antibodies
3 oels g3l (GBI Host b a ) 585 (5 iy 59,0 45 5 S pdad (5515 0 ST
25 $55 oS SPAs NS 458 iy S5 alse i s 0 ALG

- S wwdamage 55y

Immune Globulin Intravenous (IGIV)

polyclonal human > 4Ss 4 immunomodulation
A83553 357 g0 &9 9o )S oo Al 4 Jleiusl s 4555 iImMmunoglobulin
b Lasd 5,Ls358 0,555 )58 Lo GG S Ol piasmins (ol 32 850 o4
W15 5 sl o8 sexy 433 93> 3 SNssS sl (o 25555 s obs
olsiliones o 63 397 g0 daeb p aSL o3 0 Dua e yas gl g S5

\al



593 g8 ay IGIVg s skl gale i (6ol oo idlro a5 L3 an I3 5201
autoimmune j a3 s s o 50 IS 5 gl s S 5> 52l 4y 2mg/kg)
bone marrow transplantation ,/HIV disease o> s, disorders
S p8la g0 05

DLl St g 58 815 S 50 5100 50 o2 S Kawasaki's disease «
refractory s 4G, lues 58 ot a3 o525l 3 sl AST 35l (g 58
systemic lupus ,l idiopathic thrombocytopenic purpura
s Ssresponse SeidSas 300 S sl 4 erythematosus

< J3S 5 2> T helper cells s dJ g3 ,le e SKobew S0 aSan IGIV &
3l Jplisms T 5S04,sS ko Lol regulatory T cells
3¢ J3oS dd 55 opd 0 90 0 sl gniis L spONtaneous immunoglobulin
o g3 51 S5 e Ml 03 pliS's g3b s S Fe receptor
195 33 amsl s op L Ss . a5 Jeodl K« idiotypic-anti-idiotypic
S 40 p ke dS 50 gy a0 50 K0 13U

S 85,58 543l g oLimmune syndromes 4y > 45 2L 5L g »3 IGIV
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Rho(D) Immune Globulin

Fhs s S g5 5l Sl s S G bl
5Ol Ko g iy £9, Rh hemolytic disease S 5l sils
g S B b pos | 545 48 55 g3y 63 Mg G sl 5 S5 I
Gk a8 spassively 4 sl ool g b poeolaclans g oo o8 SO, 50
S response 5oL ools oS 5 Slal s (S blie gy poenl ool op 4
S 32 534 o By 0301 4% ¢ s Rho(D) immune globulin .8
Folis & oeols Rho(D) antigen s 505 S s s so9s Jslowe 18G slacls
Sensitization s i awRh > g5 Koy, ub gl ol olulalja S
Du-positive infant, L Rho(D)-positive S Ll 4, D antigens
(52935523 RBC (pir (5 AlS s &p g0 0 251 (S o5 iy 50 5 5l

s S35 ol 500
55 p s S 4, ectopic pregnancy L miscarriage » 4lS 4JS Sensitization
S e 4 Rh-positive cellss gab ool ) Selsdms] Skl a
erythroblastosis s,/ sJisl 4 e S trimester o )5 4y )15l
> & . 55 < hemolytic disease of the newborn |, fetalis
RA w5 ae LYY -YF a53 00855 2 540 eole RD 2 Rho(D) antibody
Rho(D)-positive x>l L >, sresponse s & oo Gudad ) 5o otie
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3 833 (S S L Ol o b e 0 piles 55 S 0 S Jlis 4 cells
memory s alS s34 susresponse S lieay RhO(D) sl 5B e
« Rho(D)-positive fetus s S ,lshml S5kl a5 5 )« B cells

s Jaddl e S ol
P 8 3 S sladeel (Sl S sl Jss om e e g A
abspge) 2 old 00 S JaJ & Rh hemolytic disease slssile
s Du-negative ;I Rho(D)-negative .U g b alelS goli s
Rh- L & Glas S Jolis 4 Rho(D) factor » b o Ko  Sowsl
Fsaelbans . sl b S osVA-YP 4 Sl s ) negative

=9 e 33l 6 )9 i L 5l ectopic pregnancies. miscarriages

Sa4 ,’:J-M S

) 55! i Gndad 450 &L RRO(D) immune globulin - & 5
(Gl s e
895 4y 2 Sy 8N o hacs 2mli ;53 Rho(D) immune globulin

L S gok 53 & o> L2l s ) Rho(D) 1gG 300 meg S oud Joo
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Hyperimmune Immunoglobulins

MG s & Ol pasiws IGIV L Hyperimmune immunoglobuline
S gr w5 e A S8 b ol bosblal sl
Hyperimmune U [ssls o)Up sy 5 sabs Lolsgusnas SSlool
. respiratory syncytial virus » immunoglobuline
hepatitis B ¢ human herpesvirus 3.varicella zoster
digoxin 4| cytomegalovirus .tetanus .rabies virus

Hyperimmune immunoglobuline s gsdagis,ld sslaisoverdose
= Sl ol ol Jos passive o dlS I Jleazul sy S5 1

Rabies hyperimmune . 55 cuw JIseSs ol U severitys olols
Soad g4 4553 02 5l 585 S 1535 4 35 globulin

d,Sl,u L)l o,Ld s > dlSTetanus hyperimmune globulin
T R ESTRIY

hyperimmune globulins L. ,»5s coral snaksl Rattlesnake »

S gy Ml Naass s s gs s Fadin o (antivenoms)
&3 ool oy, gslu55 coral snak .55l Rattlesnake s S sl o 5]

ovine,l Equine L s ] 4,56 gxob arizona coral snak S
equine ! s,LJsl,L rattlesnake » antivenum L 4l js50,ls
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Arizona bark ,l ., Jleiil Salocsa sl Locoral 5 g5l antivenom

Sl a sl o] cmas s hins ) 5455 e a J3 > scorpion antivenom
Sodndas Splogilaplys sl Jhps 4 bosassl s llontal S

Monoclonal Antibodies (MABS)
S g | 3 &;M%&;JJQBSJJ}:; 3 3 5> 0,J immunoglobulines »
35 &3k eolmonoclonal olosu 5 ol slusls (S ol 4y eSO
> coghy il Alysy (2 AN S S 5 e PSS Al S
S 50 iy S g 155 G smIEIN 531353 5 1S 530 5L
SO SI 3 S 3 sSersl 5055 5 ol 50 IS g gl

antigen-binding capacity 5L cols a5 Slaol aaees 58 G s
4 455 Somd 4 Chimeric antibodies. ;S5 response S Jolis 4
s, antigen-binding murine ol S sblul 4yl S5l

SIS 55l g3 g A 53 s Y 45 50 w4 engineered antibodies
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Antitumor MABs

Alemtuzumab

ol sied o sl gmalagnan 5l J, o a5 ) s LSy 2 52 10GT ol
il aeS a slpsilsSee Culugigee NK o CELLe Syl
a |y Alemtuzumab .gy,5 &L s CDS2 5 Sosuludpol Sy
«B-cell chronic lymphocytic leukemia s Sglés,lsan
« fludarab ine 4J alkylating agents:xrﬁo@miéwm
Alemtuzumab . s g s reolous s o813 (o515 K 59 g5l L a abal

leukemic 5| )L 525 AlS'4 3G antibody-dependent lysis et

3 .S swgys s34 Alemtuzumab s 5 Y ¢ L deplete 4l o>

relapsing remitting multiple s/, 4 osbal S, U EU
S S Lol s s, a0, 65l £, L sClerosis
_s¢-autoimmune inflammatory Tand B cell ¢y S olys54 ags 153 1>
axp . 555 05 Dk e (Sblred Culusied ASP SBee 4 55
lymphopenia,neutropenia S s 4 J> 3L ol o eyl
apertunistic 3 LWL ey b ass S, adin oS sl wulu s 5
s Y bl e 5 s ks aJ hematologic toxicity »l53 52 sl infection
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Bevacizumab

vascular > o g2 ¢ob ol kS sse igG oLl 1oy s
(VEGF) sl 5,5 +bL s (VEGF) L endothelial growth factor
(S Sl Skl 4, 4855 g Sols ) 655 o 0w 5513 ai0 JUS S5
o losio g S, s oy SHms 4 > o 52 antiangiogenic drug |
«lw ;3 4y metastatic colorectal cancer » Iy 1> (angiogenesis) 55
non- s 153 1s a8l g dloasial G 5o (ol sesSs L sl 5l S
355 )52 351 sSmall cell lung cancer, glioblastoma multiforme
Bevacizumab o a3 sodleriul o (S golh g mold Sl
Ay axe o s U (angiogenesis) b o8 oo bisio 5558 Suss
Folabare ha il Wb dhas s ass Aol o
3G (s S P 9N s e dys S addfged 3 WL JST 5s I
s e 5 by i

Catumaxomab

> &2 rat-mouse IgG hybrid monoclonal antibody |s.ls - -

T- 55/ Adhesion molecule (EpCAM) epithelial cell 4 aul 4, 55



ovarian and gastric s /s s ¢S 30 L CD3 protein 4 aul  cell

Sodlexiul (Sade s 4 ascites 5 S 5le s, 4 cancers.

Cetuximab

& > ¢>human-mouse chimeric monoclonal antibody /s 15 - :
NS4 c,SJLJLﬁ epidermal growth factor receptor (EGFR)
SlseS cdlaiskinase »asd g g 50 K salizns & g5 500 (EGFR) »
o555 growth factorssl JlseS collads matrix metalloproteinase ».
head ass 4yl 55 o Lo sis ) o sia kS JIsLssapoptosis sl Jlss

EGFR- » S sks,b and neck squamous cell carcinoma
Sordorinl B 50w ol 5 seS L radiotherapy s ¢y positive

o> S ©sl& 4 metastatic colorectal cancer axss &) aes

st FseS cuslins Ul ol 5000, 5 sy EGFR-positive s/lkRas-negative

Silse NS Joo b & gl iS22 SpLabse apl G 5o

s sl gllaaial B g 0w irinotecan s lssls a8 laes s pdlonzul

155 633 Sdloninl (g5l S Jood & 4 irinotecan o S 5oyl
e Seles,buf uly malsd Jlaals
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Ofatumumab

19G1 slucly S Joliea; CD20 5yl srads 48 o adiann &y |53l -

<>monoclonal antibody

Rituximab s> monoclonal antibody o ,J S e« CD20 »

Ofatumumab .5, > &b s . CD20 epitope ciliswes > 5o, le axs
lss Jo 2 salemtuzumab slfludarabine s ¢ oio, 58 5,Ld 55, LCLL »
&L 0988 & B-CLL 5 »,m 51 2> B cells J, » Ofatumumab 45y «

255 7B cells s S'cus > s acomplement s > 5.5 S8 ouls 55,52
193 23 (>S5 ww antibody mediated cell toxicity syl S 3508 3

OKalsadlas o ,Lss 5 hepatitis B viruss o1l ass a4y S’ Jleazals
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Panitumumab

human 1gG2 kappa light chain monoclonal 45 s o2oay 15 1s -
EGFR- metastatic colorectal carcinoma s > s antibody

expressing

363,57 obom EGFR 5 1gsls g Jbnl S S M 0
S04 sl 55 4 epidermal growth factor 155 |5 ,Ls 4, cetuximab
(855 e cell growth 5 4S5 o iy & B 50w dol Losans o

> ol w8 AJd o vascular growth factor » . induces apoptosis
los |5 (> s3ls Jloas 193 535 455 cetuximab » ¢ 4 Jodsls EGFR

Q;,{Jjg;; 399l S ANSL sl3sl 63 sl JuSs sas 2 fully human

S5 s alauly & FDA 5 > s> monoclonal antibody
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:‘Pertuzumab

<> recombinant humanized IgG1 monoclonal antibody |55 Is -
advanced HER-2/neu-positive breast sliul L Solwliw s »
I5 (& 50, docetaxelsltrastuzumab ») s ¢ 45U ,LJ cancer
> epidermal growth  factor receptor  oluls s

(S5S S gdnn az Lab o0 3 40 5 3 kS A ¢ e > heterodimerization

:Rituximab

(human Fc) L chimeric murine-human monoclonal IgG1 14215 -
S

-M;td?-;d&x o JsSdle CD20 3 colusiaed B s 5l Ju )b s
>5¢ 5| large-B-cell diffuse non-Hodgkin’s lymphoma c.2. CD20
low-grade or follicular B-cell non-Hodgkin’s lymphoma &S
1 CLL 55) spllonial 5 58 s sl 5 pmS comslins Losl (6515 S ko3 45
rheumatoid s |5sls aSChe g dlontal S 50w ol S3eS s (S g3l 5
23133603 gpllenial g5 5 s methotrexate s S g5l 4, arthritis

Wegener's granulomatosis and » Jlewl SodS oo
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& CeSxolbes LU 3 > o w,le ax3 microscopic polyangiitis
> &> & s> B cells aa» 5/ malignant lymphoma cells
e 5 & POlyangiitis 5| granulomatosis. rheumatoid arthritis
antibody-dependent . complement-mediated lysis s ¢ JJs, S
3850, lded sl g3 &, le a3 1] 53 apoptosis » slcellular cytotoxicity
s ~sUsynergetic o fludarabine ) gl 5seSs 195 15 S 551054 Lo gl
383 o)be b ol (2] 56 g 153 33 Anemia or neutropenia
hypotension, rash, gastrointestinal s b o)l 5 lss

$>,le a5 fatigue sl disturbance, fever,

Trastuzumab

recombinant DNA-derived, humanized monoclonal 531 -

5,52 Lo weXtracellular domain of HER-2/neu s~ ssantibody

HER-2/neu- > s Jlorin] S 5ol (Sasts g i3 [53 3 555 5 4t
gastro esophageal junction Lslgastric Ssluulis 35l g9 poOSitive

Solgr (S ilS arsn ki3 g aS 193 13 gl lerinl S 515 4adenocarcinoma



> ub Bl s Iy o o)l ams 55,5 response ax & Jleaidl

s J a9 g Y] e 50 i ad 4Ty asie s cardiomyopathy

MABs Used to Deliver Isotopes & Toxins to
Tumors

w5363 6oL ol SUl5s0,055 I Ado—trastuzumab emtansine

s HER-2/neu-positive > spdlesiul S s5lh apmsls

s 5 Soles LN o taxaneltrastuzumab S Sow!

2t ooolse s 9,095 635 6 S a0 S amt ol o5 (S

&3>, le a5 hepatotoxicity » 5 ¢ oL

Arcitumomab

murine Fab , (CEA) L anti-carcinoembryonic antigen » /s [ -
S5 S 0 o 530 il s ada] 5 4 (99MTC) technetium 99m » > o455
> S ksl metastatic colorectal carcinoma « > s
(immunoscintigraphy) » L L;zqmi »,Ld imaging Lk, sai
Sodlexial o, )50 Jaes extent of disease by £5,05 0,
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Brentuximab vedotin

255 S35 %l0,0 CD30 5 > s3combination (55 5 sha)s g3k ol ls -
anaplastic s> a cell surface marker S TNF receptor »
Reed- S Hodgkin lymphoma 4,/ large T-cell lymphomas
chimeric s Brentuximab vedotin . ¢S »,Ks &l > Sternberg
monomethylauristatin s,/ ¢ o& JXi5 a3 (Mouse-human) 1gG1
>3l gsmicrotubule-disrupting agent ., > & Joys . E (MMAE)
a5l 23 ADC |5 > dlS 55 Y 508 s apoptosis sl cell cycle
319G sMMAE 5 S 5 oSalS 5l 25 513 500 CD30s S asan
% Sodleniul (S ade 3 4, Hodgkin Lymphomaaxss 153 15 555

s 353 Ll 65 s 55 481 Autologous stem cell transplantation
systemic anaplastic large » 53 15458 )l aes s S35 (50 doect da$ 5093
miam Sy (o Gdleriul cas are S ale s 4, cell lymphoma
e I P O N TS AP T ST SYRVT IP VIt SRR ST I RVAPVRPET
Cudle g wb ook o sensory neuropathy  Jaow sl neutropenias
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.Capromab pendetide

prostate specific s » <> murine monoclonal antibody [l -
(111In) isotopic  Jw,5 2,52 |5 3 ey »,L] membrane antigen
48’55 & immunoscintigraphy » S ol y,b 52 4 153 [sindium(1111In)

S o wol abuly 4 biopsy 3 molS Oliwy by o Godleail
SRB3 43 prostatectomy 3 aiwgys o> Spllal s 4 aSSlaessl

ol Cansa £i)0 ;63‘,,563#1 prostate specific antibody level
.6‘;&3\):

.Ibritumomab tiuxetan
> > ¢ anti-CD20 murine monoclonal antibody 5 Jw,s Is -
dawlpad g3b ol s o5 g sd Yo isOtopic yttrium (90Y) or 111In.
2o oW s a8 5 5,5l 4 Jw 53 13 adaul 4 radiation sisotope coupled
relapsed or refractory low-grade, follicular, 153 Is 558 a0 5t

s 5 o rituximab s S or B-cell non-Hodgkin’s lymphoma

Sodborinl Sadoysa,wilSs > Jo,smonoclonal antibody 5
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VIIl. Monoclonal Antibodies

609

DRUG

Trastuzumab

Rituximab

Cetuximab

ROUTE

ADVERSE
EFFECTS

Cardiomyopathy, infusion-related
fever and chills, pulmonary toxicity,
headache, N, V, neutropenia in
combination with chemotherapy

Fatalinfusion reaction, TLS,
mucocutaneous reactions, PML

Hypertension, Gl perforation,
proteinuria, wound-healing
problems, bleeding

Skin rash, electrolyte wasting,
infusion reaction, D

NOTABLE DRUG

Cisplatin

INTERACTIONS

MONITORING
PARAMETERS

LVEF, CBC, pulmonary
toxicity due to infusion
reaction

Vital signs during
infusion, TLS labs

BP, urine protein, signs
and symptoms of
bleeding

Electrolytes, vital signs
during infusion

NOTES

Embryo-fetal toxicity

Fatal reactivation of hepatitis B,
premedication required prior to
infusion to prevent reaction

Hold for recent or upcoming
surgical procedures

Premedication required prior to
infusion, rash equated with
increased response

IV=intravenous; N=nausea; V=vomiting; LVEF=left ventricular ejection fraction; CBC=complete blood count; Gl=gastrointestinal; BP=blood pressure;
D=diarrhea; TLS=tumor lysis syndrome; PML=progressive muttifocal leukoencephalopathy.

Figure 46.28

Summary of monoclonal antibodies.

MABs

Used

as

Immunosuppressants

& Anti-

Inflammatory Agents

Adalimumab, certolizumab pegol, etanercept, golimumab,

055 G35 oo TNF-0L3 2058 65 5 3L ol infliximab

axs s sl rheumatoid arthritis 4, > s proinflammatory cytokine

-6-”(-@";&%}}&%)5 el olia
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Abatacept

cytotoxic T- » > » recombinant fusion protein , -~
3 & 83 S 455 lymphocyte-associated antigen 4 (CTLA-4)

&5 N> CHsl CH2c human I1gG1

Tocilizumab .
soluble and s > ssrecombinant humanized IgG1 5. =ls3ls
ol sied a5l g9, 5> L o w membrane-associated IL-6 receptors

S5S dsp oldlaS 5 oo a5l S o IL-6-mediated signaling §
S ereal S ads 3 4 Arthritis 5 5| Rheumatic Arthritis 4 Jw s 13

-Alefacept
L o, cell surface CD2, 5 » s engineered protein o I3 s
CD2/LFA-3 JL,s sl 45 ¢ activation of T cells sl g,
3 L5.{."JL.‘,.».:.~|g;‘x.;l.,a,:s«.;plaque psoriasis 53|6§L;gbr.b interaction
250 cells/pL » ,wi CD4 lymphocyte ;L,tu.:cb_;g;;jm S ERPE



Alefacept

LFA-3

Basiliximab
and

il CTLA-4
|p|||mumab¢ o /  Teell Daclizumab

|

CD40L /
LFA-1 7

T lymphocyte

FIGURE 55-7 Acton fsome ounlonal aahodes (shown i red), CTLA-+aFe s prfem (CTLA -y abtacet) b o
CDG016§ onDC aod s T-ee costembton, Akfacept s avaton of T cel by kg the erctonof LEA- ad CD)
Basiana od ok bk 1L oo ot the L et (CDLS) on T e, et ot CD25 5o ot
forthe stroalof T segubtony e, T<elafvatonca e andomed or estored £ CTLA nteracton weh CD0 6 5 Docked
st ot CTLA-4 ntbody () s CTLA-4 stalg and probgs afation

E——

Antigen-
presenting cell
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Basiliximab

QI s ol saad g 5i Jads > s> chimeric mouse-human I1gG1 4 15515 -

S35 #bo CD25,IL-2 receptor s ;55
Daclizumab

&L s a subunit s IL-2 receptor s _» ¢shumanized IgG1 Iy 15 -
35l s 25U IL-2 antagonist’'s s,l5s J,s I3 5/ Basiliximab gy,
Sy o0 a5 & +b IL-2 5 o activated lymphocytes

89l 4w SGimmunosuppressive

0, s rejection Loy s dsw 3 S sles b renal transplants fss 1s
> ol& 4  cyclosporinesl glucocorticoids 5 s 15 (gl

sdaxs Jadl e ,sImmunosuppressive

S s s 4055 303 yhe s IMMuUNOSUppressive 43 3 S Jsd> Y4

S
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DRUG ACTION ADVERSE EFFECTS
Destruction of Profound Immunosuppression, fever, chills,
Tlymphocytes and cytomegalovirus Infection
Destruction of Cytokine-release syndrome
Tlymphocytes
TN
Blocks cakineurin hypertension, hyperlipidemia, hyperkalemla,
& ¢m Cyclosporine and Inhibits IL-2 synthesls | gingival hyperplasta, and hirsutism
Tacrolimus (FK506) Blocks cakineurin Nephrotoxicity, neurotoxicity, diabetes,
and Inhibits IL-2synthests | alopecia, diarthea
Dephosphorylation
of NFATc
Y
L2
@ G Basliiimab Blocks the IL-2 receptor Gastrolntestinal disorders
Y
IL-2 receptors
Hyperlipldemla, thrombocytopenia,
Blocks cytokine-stimulated | leukopenla, headache, nausea, delayed
O G cell prolferation wound healing
Y Everolmus Blocks cytokine-stimulated | Hyperlipidemla, constipation, delayed wound
cell proliferation healing, anemla, angloedema
Progression Into
cell cycle
Bone marrow suppression, hepatotoxicity,
© < Inhibits purine synthesls | 4 o mbocytopenia, anemia, neoplasta
mofetll Inhibits purine synthests Glupset, nausea, dlarrhea, leukopenla,
tumors, Increased susceptibllity to Infection
Figure 47.7

Sites of action of immunosupprassants. IL-2 = intarleukin-2; NFATC = cytosolic nuclear factor of activated T cells;

Gl = gastrointastinal.
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Canakinumab
& 2 s ¢3b ol human IgG kappa chain monoclonal sl -
g s S s 1o s b G oo g S IL-1B (03 0
cryopyrin-associated periodic 5 S 2Mlslal bl s
cryopyrin-associated .@Jmu S «dw,3 4 syndromes (CAPS)
familial cold 4 » o,le periodic syndromes (CAPS)
systemic . Muckle-Wells syndrome.autoinflammatory
gene (NLRP-3) s £5,bL 4«25 > juvenile idiopathic arthritis
L) & i s o> geNe (NLRP-3) » & B v dlS o (ping s
Jdautoimmune inflammation s 5/ 5 8 cuw 505050 s IL-16 35510
. myalgia . arthralgia . urticarial-like rash . a5 s S izl 55

> S ww coONjunctivitis ;| fatigue

Natalizumab-.

Jw 2 > &2 humanized IgG4 monoclonal antibody 55 Is
a4-subunit 5 a4B1 5 S 4=l 4, neutrophils » Lzl 4, leukocytes

a4-mediated S axo 4 5l go,50 LU o 0437 integrins
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195 15 555 ¢ 0 COgNate receptor »4xssadhesion of leukocytes
s obbkl Sals,s4 Crohn’s disease s/ multiple sclerosis axs
SS90l as o sl Jyere s

s s Jlorl 5 o Lo e ys @nti-TNF-0 55 S5 5 155 [

-Omalizumab
<>anti-IgE recombinant humanized monoclonal antibody |53 |
S wslu 4 allergic asthma azss S adulscent 5l 2dals 4 153 I
c 8PSl as S winhaled corticosteroids s o gl loniul
basophils « I55 Is ., Jleaial o S ade ;s 4 urticarial e a0l aes
s o 94> FCE receptor s azs s JuS s » IgE 5 S mast cells
IgE-mediated release of type | allergy S aeco 4 5l 455
a4 oS ol ,5 leukotrienes;l histamine » 4J mediators

SondlS 5 5 Sws Total serum IgE levels Js| Jo sl > Syt
dﬁ,;r‘
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Ustekinumab

p40 subunit » > s>human IgG1 monoclonal antibody 5.l -:
IL-5lIL-12 > 5,0 2 4 5l 55,9% 2L o IL-23 cytokines sl of IL-12
receptor- S colusid & o 4 2 4 B 5 0w 53 L5 23
moderate to » Sl 4 15 I 55 4 mediated signaling
» ~ Methotrexate » Uyl 5315 S ss/45 4 Severe plaque psoriasis
anti-TNF- 5,30 she )3 535 (S ade 345 psoriasis > o gl erinl g5 5

c g3 0,1 al 3 ol g sl 4 5ha )3 UGS

Vedolizumab
43 (S s i 4y 03 humanized monoclonal antibody [55 1 -
S NAtalizumab s S 155 5 655 56 gL 04B7 integrin
s/ Crohn’s disease » l53ls s sl, & a3 IMmunosuppression

ool S ads s 45 ulcerative colitis
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Other MABs

Abciximab

Fab fragment of a murine-human monoclonal antibody I I -
» ~ integrin GPIIb/llla receptor » S activated Platelets 4; 155 1505
S5 wb

Jé s > 4 SJl, s slvon Willebrand factor . fibrinogen !

seplatelet aggregation » Saeo a5l 555 4 S s> 5 Platelets
55

cardiac ischemic s B 5 s u)lod 5l aspirine 5 gy Is

Somd ezl 5, Ld ¢ 5205 cOMplications

.Denosumab
RANKL olsls s human IgG2 monoclonal antibody 15 1s -
> osteoclasts si s 5 o RANKL & o dS g3 oy o)l
alssls A5 S resorption s oy s o sty o5 4 Maturation

Sodlerul S (o5l45 4, OSteoporosis axss S s5u postmenopausal
S a3 Jloaials 155 633 69 39290 (S ay b 5 a5l 355598 5 208
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WL;;inr,..L{“,w lys g5 g2 ahypocalcemic > & dvw ,\iLf'@L;
s Jerl B o LWL Ol s g3

Eculizumab

C5 : & 2 humanized IgG monoclonal antibody Is:ls -
N> anps 45> COb,ICda 3 5,55 &L o cOMplement component
195 15 555 ¢ Iytic activity of complement »48 5 g3 a5l 555 0 IS
atypical 5| paroxysmal nocturnal hemoglobinuria (PNH)»

a s I;dzJWIéwl,\sg hemolytic uremic syndrome (aHUS)
> ¢3S L)l « blood cell Transfusions » &5, dramatically
32,21 PNH > anemia » 45" 4 s intravascular hemolysis.

l93 4833 655 0w 4> hemoglobinemia 5/ thrombosis. fatigue
L83 395 g Ja oy Lol oS S 3 0 Jlemiuals

Palivizumab
> > «* humanized IgG1 monoclonal antibody I5s Is -
S35~ £L o fusion protein srespiratory syncytial virus (RSV)
l93 3 558 o0 a5 SETiOUS lOWer respiratory tract disease 5!
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S k> viral infection » o g dleniul Splosile Jup)gsara
S505 st 9 S 35| LT (i 55 %00 9315 g

.Ranibizumab
S35 ©Lo VEGF-A. 5 > gsrecombinant human IgG1 I5s I -
new alS a b3 ol 658 o o msdsl slss JuS B 5 VEGF 5 155 1s
4 5l g8, intravitreal 15> 1> 458 ¢blood vessel formation
diabetic . neovascular age-related macular degeneration
&S5 55U 4y > sudden blurring or vision loss . macular edema

$9 lyais S sSI macular edema »

Pegaptanib
» ~ €Xtracellular VEGF s _» s pegylated oligonucleotide [5s |-

S5 3,9 macular degeneration sl .3, 5 intravitreous lss 13 g5, 5> L

Raxibacumab
> > 2 19G1 lambda chain monoclonal antibody &Ll lss s -

S (S dl g 2 Sy #L o PA protein s Bacillus anthracis
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&é‘wﬁlwuxa Ij.b I:d;dﬁubﬁja\.:bb 5&:—5‘3350.5)2}'345
sl wslws inhalational anthrax Sl slplsilbe 4 B 5 0w
S borsl 0L (6 e

9,8 Koo le ys Immunosuppressive s

Sl SodS 595 4 Immunosuppressive agents 455 s ses 4
sl transplantation L wpw slaclhy J o3 oole o gdlerid

. 4> autoimmune disorders

(Solid oragn& Bone marrow Transplantation) 1o s 5 £ 5k 5 ;303 65 92

3 (SOl L recipient sl (SosyS s pes b donor > bbb gy liacls
human (HLA) haplotype system I histocompatibility matching
histocompatibility 33s & s 5 kil 4 leukocyte antigen
ol xS el rejection  Lyws,s  Les 3 matching
- 835 Lo, lasimmunosuppressive therapy

&J Jsls immunosuppressive regimen ¢ b s L SN
basiliximab. Daclizumab L antithymocyte globulin

$3osbe (xS Jadrejection Ljus,dss e S 0w g £l s
cd



Hyperacute 4, 45> chronic 5/ Hyperacute, accelerated, acute
anti-blood group s aSJ s 35U (Bl (S Jlie w85 5Lss 5 S
Hhhases S 5scle 54 Hyperacute rejection ,Ls 4 antibodies
S ol by > (s & awe axe s IMmunosuppressive drugs
S0 (N gy aisin WS o e 51555,50 6 £ S0 o gy 345 55 e
SO,lded sy asas aaulyay T-cell 5l 6ol ulsoylssrejection b Jus,
-85S 4 B 45 adal g 4 immunosuppressive drug JPAJJ.; 5

aaa > Slasisaia, )y sils s Sass >4 5> s Acute rejection
> oS acute rejection ) Ui, cudlee o S
mycophenolate . azathioprine 4J immunosuppressive drugs
cyclophosphamide . glucocorticoids . tacrolimus . mofetil
S sl Kidsm o3 S SHs sl & Sirolimus ;| methotrexate.
»,LJ acute rejection. stem s anti-CD3 monoclonal antibodies
Sl enia

e a8 3 il 53 453 & g 50 28T Chronic rejection
chronic s ¢J Js, S « olss humoral immunity 5| gy 2> =
acute rejection 3 (2 a5 Gyudleaiul Juy5 ap o)L (g sides rejECEiON

Allogeneic  hematopoietic stem cell sodlasl o)L



malignant and nonmalignant diseases .3 » transplantation
Sl § 2oL 6o s f 20550 0 2STHLA-matched donor s .Jlescal s, L]
> Lo aty 5l o5 sl radiation therapy, L 5l ol 558555, 2L
S5 631 5y (S b a,b Al 4y S infused 43 stem cells )L sy
% 62 b b (03 pum ae W Ol S g3 w0l
sS4, stem cells )bsy 3¢ 5,b 5> 5 S ¢ w» IMmune system
Wy el gl s (Gug > aigyy s plaSsgheys s o S 6 Ky L
Sl immune system (g alauly 4 stem cells 5 ,Lsy 558 Jboy 5
I 3351 63 Jgere 2 rejection b Juss, immune system s,L53 5 558

infusion ;L;a.:'tbbjljlsiimmune system , g ass Ly 30 g0y 9 S

YN PP

b 3 S P L s a5l 6 ) S gas 13 2 £5,0 GVH disease
505 & S 6y s>l o allogeneic transplant > 3,
& oS 5l (S K35 5,LoT cells [Lsys o Sl asim naples,b
S P 5B g gl g g3 § sl b a5 aS 555 o> rlsly sa g 4 sl (S5
methotrexate.cyclosporine, «$J immunosuppressive therapy
Gamdnass il jaisin s (£ Lg 0050 3 55 585 sl 02 S Ja)2) 5

#paAcute GVH disease 51, asuiw £9,b g s o0 Lop> 59
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severe diarrhea. skin rash s 1351 5| 51, ases Ss5,5 Ju
e o)l aigheyg, 90 (S o 5 4 55 » s S 4, hepatotoxicity |
. mycophenolate mofetils| corticosteroids ;55 ;) « e oS
ools 9SS as s > slleacal daclizumab. tacrolimus . sirolimus
chronic GVH &5y s 4 5> ¢xvariable success rates) .
Lo i 3 o @ 5555 sha dd gy 4l 31, s disease
solid organ s UM, ¢S lag L)l & sl variable periods
GVH >k, bstem cell transplants 25T S sL 4 455 transplant
o i i 29,b gy > S oy Jl) aiw S 4 disease
dis sy WS YV wsd bsms 18T 2 6,8 pa5 iImMmunosuppressive

oS A (50 5050

Autoimmune disorders

&>l pa > osinrtl s,y immunosuppressive drugs sikisws -
3 6 s b Sdlexial S autoimmune disorders 4 ale
idiopathic thrombocytopenic . autoimmune hemolytic anemia

x4ls30 251 Hashimoto’s thyroiditis . type 1 diabetes . purpura
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S)lhed Sy s Jly ad s immunosuppressive therapy s
. Acute glomerulonephritis. systemic lupus erythematosus

rheumatoid . acquired factor VIII inhibitors (antibodies)
5‘{5’\;& > sl scleroderma . inflammatory myopathy. arthritis
abuly 4 immunosuppressive therapy ;T,:fl autoimmune states
chronic severe « Immunosuppressive therapy .S lao Jlsas
& Joz sl 53 e Cyclosporine 1,281 g g dlassal S asthma
severe » Omalizumab (anti-lgE antibody) . s sirolimus
autoimmune chronic s Tacrolimus . Jleawl S g5l54,asthma

S35 S sslus 4 multiple sclerosis sl active hepatitis
Immuno modulation therapy

>S5 Jdmodulate the immune response » > GLissl e s asns -
a oy ls s ﬁaxg%;ggjjj&aﬂéa.;d,lw:immuno suppress ks
ls 45,4 Immune responsiveness sl ,,L immunodeficiency
chronic infectious . immunodeficiency disorders 4 sk,»

Sdlerinl S 085l diseases



Srpis S 0 0py emads S A gl ssans aids o

S S s5 S yeolb simmunomodulating drugs
Cytokines

large and ) gs &l asd 25l s S oyl gl 5 1ssls -
$3 sdgddae 3 Sus) >  heterogeneous group of proteins
Lypdsn SUspediS G5 e Sdlaes diverse  functions,
3 S S lymphoreticular cells 4, immunoregulatory,
$ddxn skl su 4 immune system syl J, 28 4 hematopoiesis
S92 955 4 53 s Jass (S Jsder s 4 cytokines ) gkl
aaulyargdS s 5 50 gdol L3y S o> . target cells 4, Cytokines
25 3l Ol a ceSolo Sl g ey 8y sl A ol o>
sl antimicrobial . antiproliferative Ses «4J53Cytokines

SAs s £lantitumor



Interferon-c« (Fhi-0f Antiviel, oncostatic, activates Nk cells | Interleukin 19 (L19) Frolnflammatory
Intertetcn ) UFN Antivial, oncostatic activates NKcel | Intevleukin 20 1L:20) Frometes tun differentution
Intesteron y BN} Antivieal, oncostatic secreted by and | Interiedkin2) (L1 Promates prokferation of activated T col
activates o wp-tegulates T cell, maturation of NK celly
::‘m“"::"’"‘"“ O o sochicion
Interleukin 1 1) actrvation, Bcellpralferation ; O
dffntiation Iereukin:21 12 wmmm‘ ol T memory
interieukin 2 (-2 Tl proliferation, Tl N, and LAK coll A R B
eI N e ol | S e OOV S bR
and diffeertiaton o
ARG T T achaton et ot | sk sand 20 Mnival kb ihe popirtes
inteeukin 1.4 Eatinoph probéeraton B ol prolforation | (1.23,1.29)
Interleukin 6 (L-4) ztuzﬁ nd §-cell proliferation Nk pRERENY
3 a
‘ Intedeukin 31 1L:31) Contributes to type | hypersensitivities
nterdewkin: 7 (L-7) CIL K LAK and B-cell prolfesation. .ummwr
Intereukin g [1E-8) :'m:wmmu«amay P A )
[t
Interleukin 34 (L-34) Stimulatis monccyte proleration v the
Interleukn 3 (1.9 Tl profiferation (!l CSF-1 receptor (CSF-1R)
Interboukin:10 (L-10) TH1 suppression, CTL activation, Bcofl | ‘ytavfoukin 35 (IL-351 Induces egulatory T cells (1,351
probdesation
T macrophage actvation.
ke 1 Mephanepoliatonbal | e ot
Interlewkin 12 (1) Tl and CTL prolecation and activation m«wu bt mn""“"' S
etk 9(L13)  Macrophuge functon modton Beel | i ooy Grandocy production
Intedebin- 14 (IL-14) B-cell proliferation and differentiation dh Geanulocyte, monocyte, eoninophi
Iterkekin 150015 T, CTL and NKALAK actvation mmw production
expantion of T-cell memory pocts Macrophage colony Mooxyle production, activation
Interleulony 16 (IL-16) Tdymphocyte chemotayis, suppresses BV | stimulating factor
Mol Erythioporetn tepoetn e blood ce productan
fnterleukin: 170117 Steomal cell cytokine production £PO)
interleuiin 18 1, 14) induces Tw! responey Thvombopoietin (TPD)  Platelet production




interferons (IFNS) g5 520 &5 S3colds 2 cytokines o5 S 2 )
basic and 5 2 s 20 COlony-stimulating factors (CSFs a5
> &SNS 2 68 st S S 7T 4 clinical pharmacology
differentiation ! proliferation gl > progenitor cells »;xe4S 548
SoiSregpa Sycolbs soytokines o 21 I, S ol sk
Pharmaceutical 4z ] s, ¢, <5 interleukins (ILs) 4
Sodlexiul S'gene cloning techniques ¢, 4 5 ¢ 55 45 Cytokines
granulocyte- ;| TNF-a, IFN-y, IL-2, G-CSF, &J cytokines » /S|
<l wJ ,3 macrophage colony-stimulating factor [GM-CSF])
iS5555053 40 ahS W 50 G5 g (St sy 35ke 5 (435 (b3 g A
S 8 ool 2l se anls cytokine s g5 3 (S elssSUs (sl
IFN-a, IFN-B, IFN-y, IL-2 48 5 a; Jlss g5 & 50 Ol goms (o5 5053
fever, flu-like symptoms, anorexia, fatigue : J, TNF-a,l
ool o4 > o045y Interferons . 3 S & malaise
IFN-0 . g5 e as3 IFN=y .5 IFN= o, IFN-B, 5 o5 6p Jins
S target cells «, » s> acid-stable proteins 5 IFN-B families
> s>acid-labile SIFN-y, atype I IFN ¢S 50 g0l gdslaliea

Type | IFNs ¢S o5l s 0L 4>l separated> 4, Starget cells «,
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> IFN-Q. 5,2 ] 5 alaly & virus infections) Sbls) s s 1581 5
Fibroblastss IFN-B. IFN-y 45?.3,\.;}3 akuly 4 leukocytes
« T lymphocytes ;’I;SI IFN-y jid,{.g.lejsab.ﬂlyﬁepithelial cells !
st o3ll sl sl oo Jordl (Ks 0 5351 3 IFNS (g 5 abauls
IFN-y Losasee ) o)l o oalis IFNGI 5 s 2 058 555 5
antigen 4J (immune-enhancing properties, S8 Cudlaa
cytotoxic Tlymphocyte s/ NK cell . macrophage s/ presentation
$s341.555 e proliferation g >3 IFNs & ) lues 5l ¢ 5L s activation
dﬁﬁ%"‘-;ﬁugﬁrk’ 3IEN 5 (g3458 m3aki e IFN-y 5 IFN-B,IIFN-a s
#L; expression s MHC molecules s S cell surfaces L axla
Expression MHC class | » «uG o)l )8 IFN 3 a2 15 Jb 62

IFN-y 5l L 3molecules
at> IFN-B S glial cells 4 .¢50J5 expression. class Il »
antigen presentation _S'nervous system 4 ;K o> (6 g 552 3G
hairy cell leukemia 4«SJ several neoplasms ssaxwes IFN-G.J;rg
4/ malignant Melanoma. chronic myelogenous leukemia .

hepatitis B » 4K )lues 5l gdlerinl S s5l45 4 Kaposi’'s sarcoma



cell 4 &C)lues sl gpdloniul o S sl 4 and C infections
<L T-cell leukemia sl carcinoid syndrome . renal carcinoma
ARG Ao i8S b

.d?cjmigrelapsing—type multiple sclerosis «; IFN-3

o lexiul S chronic granulomatous disease > IFN-y
malignant melanoma | metastatic renal cell carcinoma »IL-2
Sodlexiul (S g5l

. myalgias. malaise. chills . feverd g> o ,le ol .50 o IFNs »
s Jexl SoMS depression ;| headache .myelosuppression
gz oS 5 G gl

s SN (5 3 G S ($ 915 4y 5o )b i silizes s ley 43 4, TNF -1
Sl s liala o5 Sos8 wm e AlS J Toxicities dose-limiting » 5
TNF-a s > 48 S soft tissue sarcoma sl malignant melanoma »
b o35t 80% i sudas g YAl intra-arterial 348558 54
SN 2> 5 s amsl S Jleriul 5 5 Cytokines s o STy
o> akS A Jlazul 515505 hepatitis B vaccine 51 IL-2,1 IFNs S
diphtheria s 45 IL-2 > Denileukin diftitox . s/, awd LU el



S ¢3lu4,CD25+ cutaneous T-cell lymphomas s 45 4. s . toxin

S lori]
S35 4ot du b Jlexinl g5 50w VaccinessaS GM-CSF,lIL-12
antigen- S o 455 83 sy 45 GM-CSF » &S5 (S &
antigen- » > ‘.,S <L dendritic cells &J presenting cells
3550 oS eal 23 ¢ )9 .20 LI specific T-lymphocyte responses
a5 antitumor immune response & (&Y,S s 4 GM-CSF > s>
] prostate cancersl melanoma S e & ol S
target > cytokine o 4S' (g3 g3 1555 J&Y regression e s
MY suslsls cytokines gy adiadl Jols salizes 5 iy (iS5l o CellS
3aSga Jles oS | ol aS s s g 5l &Syl pa ks A o> S5
cell-surface »,lJ TNF-a 5 Starget cells 4, alsS'd Jewsls IFN-y
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Cytokine Actions

IL-1 * Enhances activity of NK
cells
® Attracts neutrophils and
macrophages
IL-2 # Induces proliferation of

antigen-primed T cells

* Enhances activity of NK
cells

IFN-y  Enhances activity of
macrophages and NK cells

# Increases expression of
MHC molecules

® Enhances production
of lgGg,

TNF-ct | o Cytotoxic effect on tumor
cells

* |nduces cytokine secretion
in the inflammatory response

Figure 47.2

Summary of selected cytokines. IL =
interleukin; IFN = interferon; TNF =
tumor necrosis factor; NK = natural
killer; MHC = major histocompatibility
complex; 1gG = immunoglobulin G.
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Cytokin inhibitors

> S septic shock,l inflammatory diseases «

cytokine inhibitors » 4> . asgs » o3 immunomodulation therapy
TNF-a 5l IL-1 &J cytokines S cll> ass 4y 63 Ol ax3 Jloaals
S boxial sl o Jo 3480 g ) U5, S Pathogenesis 4 st 5L 5, 00 500
soluble cytokine sl anticytokine antibodies s s a2 5> 5L
IL-1 receptor antagonist » Anakinra > & ,le 4> receptors
By dslho 3 S g3 n 0 IL-1 o g3 UK recombinantl b
rheumatoid arthritis axss sMalSsl5s 15 558 5l 3l cytokines s,/
disease-modifying > Ly > (o o5 Gdlerl S il &

S50 83 & ol Jabuly 45,y (DMAD) antirheumatic drugs
L;&Aad'.\.:.][.o.&...u.4.56‘33Ul.\ﬁljbbédjl.ﬁbdcjjbdﬁ;abﬁ

Canakinumab

Human anti-IL-18 monoclonal Recombinant antibody s 1sls
o gl anas JuS B o IL-1 350 69,55 L o whuman IL-1B 2 s
S5 ¥



Rilonacept

human interleukin-1 5 > s dimeric fusion proteinlssls
~UL o~ 1RI) and IL-1 receptor ;! (IL- L receptor component

s34 4 cryopyrin-associated periodic syndromes s |5 s ¢, 5>
C"‘.’.‘"J' Géj)b @LD'J u\ib ‘_;l>| J.A)J IJ W QL&))[& FEY ‘53)-“JLA-&;~M| ‘_;
P NERTIVE O IOV VY PRI PO

NFATc assoclates

with other nudlear a
~— components, leading

to xmaﬂon of genes IL-2 gene
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Figure 47.3

Mechanism of action of immunosuppressive agents. IL-2 = interleukin-2; mTOR = mammalian target of rapamycin;
NFATc = cytosolic nuclear factor of activated T cells; mRNA = messenger RNA.
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious
issue, which is repeatedly challenging students and teachers alike. To
tackle this issue, we have initiated the process of providing textbooks to
the students of medicine. For this reason, we have published 278 different
textbooks of Medicine, Engineering, Science, Economics, Journalism and
Agriculture (96 medical textbooks funded by German Academic Exchange
Service, 160 medical and non-medical textbooks funded by German Aid
for Afghan Children, 7 textbooks funded by German-Afghan University
Society, 2 textbooks funded by Consulate General of the Federal Republic
of Germany, Mazar-e Sharif, 2 textbooks funded by Afghanistan-Schulen,
1 textbook funded by SlovakAid, 1 textbook funded by SAFI Foundation
and 8 textbooks funded by Konrad Adenauer Stiftung) from Nangarhar,
Khost, Kandahar, Herat, Balkh, Al-Beroni, Kabul, Kabul Polytechnic and
Kabul Medical universities. The book you are holding in your hands is a
sample of a printed textbook. It should be mentioned that all these books
have been distributed among all Afghan universities and many other
institutions and organizations for free. All the published textbooks can be
downloaded from www.ecampus-afghanistan.org.

The Afghan National Higher Education Strategy (2010-2014) states:
“Funds will be made available to encourage the writing and publication of
textbooks in Dari and Pashto. Especially in priority areas, to improve the
quality of teaching and learning and give students access to state—of-the—
art information. In the meantime, translation of English language
textbooks and journals into Dari and Pashto is a major challenge for
curriculum reform. Without this facility it would not be possible for
university students and faculty to access modern developments as
knowledge in all disciplines accumulates at a rapid and exponential pace,
in particular this is a huge obstacle for establishing a research culture. The
Ministry of Higher Education together with the universities will examine
strategies to overcome this deficit “.

We would like to continue this project and to end the method of manual
notes and papers. Based on the request of higher education institutions,
there is the need to publish about 100 different textbooks each year.



I would like to ask all the lecturers to write new textbooks, translate
or revise their lecture notes or written books and share them with us
to be published. We will ensure quality composition, printing and
distribution to Afghan universities free of charge. I would like the
students to encourage and assist their lecturers in this regard. We
welcome any recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the
books according to the international standards, but if there is any problem
in the book, we kindly request the readers to send their comments to us
or the authors in order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr. Eroes, who has provided fund for this book.
We would also like to mention that he has provided funds for 160 medical
and non-medical textbooks so far.

I am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me from 2010 to
2016 in Afghanistan.

In our ministry, I would like to cordially thank Minister of Higher Education
Dr. Najibullah K. Omary (PhD), Academic Deputy Minister Prof Abdul
Tawab Balakarzai, Administrative & Financial Deputy Minister Prof Dr.
Ahmad Seyer Mahjoor (PhD), Administrative & Financial Director Ahmad
Tariq Sediqgi, Advisor at Ministry of Higher Education Dr. Gul Rahim Safi,
Chancellor of Universities, Deans of faculties, and lecturers for their
continuous cooperation and support for this project .

I am also thankful to all those lecturers who encouraged us and gave us all
these books to be published and distributed all over Afghanistan. Finally I
would like to express my appreciation for the efforts of my colleagues
Hekmatullah Aziz and Fahim Habibi in the office for publishing books.

Dr Yahya Wardak

Advisor at the Ministry of Higher Education
Kabul, Afghanistan, March, 2018

Office: 0756014640

Email: textbooks@afghanic.de



Message from the Ministry of Higher Education

In history, books have played a very important role
in gaining, keeping and spreading knowledge and
science, and they are the fundamental units of
educational curriculum which can also play an
effective role in improving the quality of higher
education. Therefore, keeping in mind the needs of the society and
today's requirements and based on educational standards, new
learning materials and textbooks should be provided and
published for the students.

I appreciate the efforts of the lecturers and authors, and I am very
thankful to those who have worked for many years and have
written or translated textbooks in their fields. They have offered
their national duty, and they have motivated the motor of
improvement.

I also warmly welcome more lecturers to prepare and publish
textbooks in their respective fields so that, after publication, they
should be distributed among the students to take full advantage of
them. This will be a good step in the improvement of the quality of
higher education and educational process.

The Ministry of Higher Education has the responsibility to make
available new and standard learning materials in different fields in
order to better educate our students.

Finally I am very grateful to German Aid for Afghan Children and
our colleague Dr. Yahya Wardak that have provided opportunities
for publishing this book.

I am hopeful that this project should be continued and increased
in order to have at least one standard textbook for each subject, in
the near future.

Sincerely,
Dr. Najibullah K. Omary (PhD)
Minister of Higher Education
Kabul, 2018
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