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INNATE IMMUNE I'{ESPQNC;E

¥ first line of defense ag-aﬂfst‘an irl;]’.l;g%u. insult.
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# Humoral immunity - ;\nnbuciv production - killing
extracellular organisms.

# Cell mediated immunity — cytotoxic / killer T ce-‘"
virus and tumour cells.
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w ¥ A substance that when introduced into the body, St
production of an antlhndy

¥ An antigen is an organic cnmpuund~ protein, polysaceharids
glycnhpld It has 27 partsy 2 H_-.. N

v Hapten
v Carrier

¥ Antigens include:
v Toxins

¥ Bacteria

" Foreign blood cells
¥ Mieroorganisms
v Allergens

¥ Viruses Etc.
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is processed by macroph
C and presented to the €D4"
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Immunomodulators are drugs which
either suppress Eh@ immune system —
Im mun@sﬂﬁyesﬁdn s
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stimulate the:. 111‘1I13111ne, system —
Immunostimulants




mmunostimulants are biologic therapeutic agentS'designed (@
boost the body's natural deLﬂbth to tht the cancer and gher

diseases. /- -
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effectively. - - :r Y. b
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applicability to infection, lmmunc}deruency,
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# Specific
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TIMULANTS

I.Levamisole
2 Thalidomide =

3.Iseprinosine P
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Viccines and immunoglob

AL » RECOME
= N (BCL) : ,’ = mlilerferon gamma-1h r‘
=Live culture of Bacillus C .I.|1II|.,!.|-L- % % mirecgmbinant polypeptide that

T o

@uﬂm‘i strain of Mycobacterium fmuﬂ 5
L im fHgocyles
¥ - .-i- Wi K .,-,' i I'll
nduces granulomatous |¢.t14.,liul'|,q I? ; »

SN
LY
site of administration. o ucetthe generation of oxygen

ek, - "uﬂu.u thit are toxic 1o a number
.p YL
Py X I rﬂ'g.mi-.nh
L rentmem and prophylaxis nl 'L ‘; i i
careimma of the urinary b ||.Idn:=. ue xﬁh' 'ﬂ"]"‘?ﬁ-j’ on beta=la © 166-amino acid
*prophylaxis of primary and rccunml i mfmf'lﬂ'"“ glycoprotein
L o "

stage af papillary tumors g : =
: "In!n‘r}"w'f,ru beea-1 b 1 65-amimo ik
recombinant glycoprotein

r Therapeutic uses

= Adr: Hypersensitivity, shock,
chills, fever, malaisc,
' ~ Both have antiviral

immunomodulatory p



- hairy cell leukemia : ,.*
"WI'IIL H'I:.rﬂ._.lf.‘lti:_!'lL‘.ull's lLUkEmidF = ,..:¢
=malignant melanoma } i ? fd ™

- Kaposi’s sarcoma :

- anticancer -2 renal cell, ﬁﬁ"t
\,

Y
.-n“ = B

\.t__
Dy, !




Interferofsh Relapsing type multip
Anterferon-gamma {"]11'm_'_|ir:- gljgl_n_ujt_mmmu.w disease
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INIOLUIMOD (£YCLARA)
A g in ol dream which stimulaies a loeal immune response agains
skin concer cellSin sensitive areis on the e,
i doclafemak e imlquimod iTsurgery might be disfigunng

~UYTORKINES
= Cytokines such s I\[ERI ERON-ALFA AND [NTE r-'.L.LI FGI':! sl i
proteinainighe body that beost the immune system.
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BT .um-i.lsgﬂ.hﬂ. it boosts the immune response, but it has o different target
1 blocks CTEAS, anotler protein on T cells that normally helps kaep them in
check.
 Lixed in melanomas whioch e’y be removed by surpery,
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This is how the new immunotherapy for cancer works

1. Normal work of the immune system

T ymphocyies ama the cells of ihe mmume system that identify fumoar
cetls and dostroy tham

Lymphocylon prevenl
the kmour fram
veloping

3. Action of the new inhibitor drugs

Tha rurer driegs Bimded on antibodios block PD-1 frean (e colle of tha

imimuins wystom and PO-L1 fom tumour celle to provent thair faial
sedlan

2. Camoufiage of tumour cells

Samn Henmour ool ssm ihemselves with @ shisld of molecules called PD-L1
Lymphocyles poasesa FD-1 recepiomn which, by bonding 1o thesa trapi, destoy
thaeir copacity lo attack

BO-L1

Ihe luipours Becama
mvisibie bo ouw defences
anwd thery spread

4. Result of immunotherapy

Lymphocylem, onca frded fram ther bEndnoas by i drug, I'Ilﬂﬂll" Iharir dofanga
poilential. Thary recognioe cancer and reducs it

This treatmant, ll'ﬂltﬂ.lﬂ‘b
ulill in it oEparimortal
vlmge, hat had profiminary
Twnlste an kumng, kidaey and
shin concard.
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Wlcerative colitis (UC)
AZATHIOPRINE (AZA).
6-MERCAPTOPURINE ua,.Mp}‘ .
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¢ Oncolvtic Virus Therapies
Ehicolytie vinus therapy tsts a modafied vms Qe can canss e cells o destruet and ganents o greater wmmins
eEponse giinat e cnnce
I M 2000 3, baseed o resnbts rom o bnge, completed plinse 1 toal, the oneodytio vims thempy TALIMOGENE
LAHERPAREPVEC (T-VEC), manle Iy Apigeen. vk veccnmnetid=d 1o marketing approval by an independent
nlvisery panel o the FEAL fmal approval oo the FEA s2Is petding A phizss I study (o test T-VEC i patients
with wmssectsd, stiges 3 o < Belanomes, 1k cunrsidly op2n |
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¥ Adoptive T Cell Therapy
Anather major avenue of immunotherapy for melanmna is ADOPTIVE T CELL TRANSFER. In this approach, T cells
are remowvid from a patient, genetically modified or treated with chemicals to enhince their aetivity or numbers, and
|||‘ (hen re-introdiced into the patient with the poal of mmproving the inmidne svslem's ali-Citeer response,

v
j_tu_l:,lmw_t.u_:.l._
Cancer vaccines ore designed (o elicit an immune response aeninst (umor-specilic or tumor-associbed antiens.
encouraging the immune system to attack cancer cells bearing thesc antigens

e e APl
¥ Several additional checkpoint inhibitors, and checkpoint inhibitor combinations

A planse 11 trinl to test the HyperAcote-Melanoma vaccine (dorgenmeltucel-L) ond ipilliminab in patients with
miekimiama | b
MPDLI2ZBOA. an onti-PO-L1 antibody, k5 being tested in numerous cancers in o phise | trial ( Jand n
phase I'inal in melanoma |
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These are drugs which inhibit cellular/fittimoral &
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| . Caléieurin imhibitors (SpecificT-cell inhibitors)
L’Cyclmpmmc (Ciclosporin), Tacrolimus
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. Antiproliferative drugs (C 'a,fu}mz-nc dmw-r]
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Anosuppres

pnnm. and Tacrolimus inhibit anngeq:1
liferation of a helper T cells as well as expré
uth&r eytokines by them '

* _@Wtotoxic drugs block pro[ﬂqmﬁmmnd“mffermnalu::n of Tand B,
cells . 5 pras ™ “-'n

* Glucocorticoids mhlbni M S idyl:ﬂnti [L-1. 1L -I1. IL-6
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production so that ”Lllj(.i"rt_ :
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* Antibodies like mumnmnab CD-‘fi E]:l.t_lﬂl},’lﬂi‘}l.,\.-'{q.. glnbul_-
speeifically bind to helper Teells and prevent their responses
deplete them
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¥ Cyclosporine is a cyclic

polypeptide with 11 amino acids.

abtained from a fungus
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ol hghly selective mnnunnsupprﬁ%sﬁm
¥ Used in organ 1[L|n-|‘ﬂ:lntﬂiii:}§9!rn :,.;.

¥ Selectively inhibits F!}*mphﬁlam

proliferation, 1L-2.and '3 g,_-

'1-

other cytokine production ., e ™

CYCLOSPORME |

RILCTE, &F

WL oy
, fone

.

"L
I'-'\""‘II J-_;-l.rtn- gt ifinl

“’W BE AL~
w o3 andd Ofee Cytobe




~eell activation

*  Most commonly used im [11__1:11{35,!,;@"1‘35@1’(_{{'1}1‘ renal tmnsylanlaﬁ&ﬁ
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TAC AMUS (FKS06)

Binds to FK-binding protein = inhihits T-cell activation
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¢lonal expansion of T and B lymphocytes

Purine -"antlmﬂlubulllm its sclective uptake into immune cells
intracellular conversion to the aetive~ metabolite —nmrcaptq:puri
whigh then undergoes furzh,er*rlmd'sfomaluma to inhibit  pug

T RN

synthesis and damage to DNA AR
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[t selectively affects thfel‘ehll | @h at).lqﬂjan of Tcells and inh

::ytnlvtin. Iymphu.n.vm ..1 -.* - _' OB - ﬂl!“s, Y

[t has also been used in pmgrewwu ﬂ}ﬁumnlmd arthritis auds
autoimmune diseases.
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Highly teratogenic =
Weliabmrhed ﬁ'mn 'il tr*lct' o

ETATHIDF=IHE

ToXicities: ;
Bone marrow .w'UppltS&;ﬁ‘tﬂ_ e e
Gl disturbances: N&V, diarshea -
& SKin rashes, drug fever, hepatic dysfunction




Cve : _ amide

Cytoloxic drug effective on B
cellSEumes
used in bone marrow o . 4
transplantation - "Used in autoimmune diseases.
In rheumatoid arthritis, it 1s mrﬁIy ~
used, only when systemic,. 7 _,.,H" - & e
bﬁuf’ealdlmm are marked/ SRS

Most potent :mmunmuppw '

*weak immunos

. o

drug s
Destroys proliferating |}"l'l'l]‘.]fl
cells \ “; A

Autoimmune disorders: ‘SLF ‘}‘ 5
Acquired factor XIII .;IT'ltthﬂd!
Bleeding syndromes
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Palll:ytﬂpcmd hemorrhagic o
cystitis ,F'




unmumt},r' and has
antinflammatory property.

IElas been used'as a first line, ot

In many autoimmunpe ‘F*

A
diseases like rapidly ]mJEl'if _

rheumatoid arthritis, m..veri:
psoriasis, pemphigus (sKi'y
b11stﬂnn;-_, disease), lmdl-.ti':ﬂn o

g
gravis, uveitis, chronie 1f.tw¢: AR

hepatitis.

_enzyme essential for sy
buanmin:: nucleotides

&@npﬂpdy prmlucnun and cell=

jated immunity are mh:b__ .
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‘gﬁ.mamfﬁcmd in renal
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adverse ef”




InhiBit MHC _Exprqﬁgicmi} prnliﬁ-.:raliﬂq of T ly
types .
Grealer suppression of CMI'in which T cells are prifnarilfinvolved, e.g

delayed hypersensitivity and graft rc;ln_umn -basis of use in autoi e
diseases and organ tr nmp]antatmn* I

Fagtors involved may be mh:hmj,‘i.etlj;@’lt—l-{ﬂﬁam. from macrophages:
mfiibition of 1L.-2 tmnmtmnwl - H‘prﬂhtcratmn is fot
mulated; suppressiofi m’l‘n el Kikler ce
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#hibit T-cell proliferation & T-cell depender

ibit expression of genes encoding cytokines'
Inhibit production of in ﬂammul;@ry mediators ‘

* Affects cell-mediated lI]n‘.lUQW-umﬂ humuml immunity
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* Indications: N
“SAutoimmune disorder§ "%
- autoimmune hcmn]vtlb ﬁ'nﬁ;mlaﬁﬂi‘ y
- ITP, Inflammatory BquI Dse,. l-fushunmﬂ
mhdulalc allergic reactions - asthma
tﬁi:gan transplantation — rejection erisis




~#0-100 mg/day

'ﬁdverse effects:

» Gl blu,ding
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= Potent inhibitor of B- cell pmllﬁ:mtmn & Ig proc
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pe 1: induced by viral inf.
FN-alpha = prod. by leukocytes
“ IFN-beta =2 fi lw;mhhnlb &, cpilhchdl cells
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Type 2: IFN-gamma 9" pl" &t&}; ar:tn ated T-lymphog;

n- . ﬂ _ Yy
* [ndieations: cancer'! *’f‘! : 5-;:" £

\ N, ; - h.r‘ il .r
* IFN-B - multiple a,ucm},sr e

[FN-y = chronic granulomatous cﬁseaau



filymphocytic antibody

Immune Globulin IV
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a JInereased risk of be mter;al ;f@gﬁg:ﬂfai as well as
opportunistic infectionsy FEtas

b) Development of ly mgha'.' And.teli
long latency. G,







c ral (by auto-antibodies) or cell
~ (byan active T cells) to qeifantigﬂnﬂ.

An autmmm une disorder may, fﬂﬁyﬂﬁﬁh‘;. :
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aemolytic autormimne

Clinical disorder due to destructions of bl
components. AutoAbare formed against one

own RBCs, Hatﬂ&sgﬁh‘\eucocytes
i 1 ;‘- ALY



ocalised autoImMmune ehs

A particular organ is affected due to aute
For example: =
Thy woiditis (attacks the;#hyrﬂrd)

Multiple sde msﬂ: (irﬁi hWﬂln coating of
g 0%

axons) Sl A
My asthe nin -imﬁ ks
Jivenile diabetes ar"TSrpé‘l DM (attacks
producing cells) =




v Immune complexes accumulate in many tissue
and cause inflammetion*and: daﬂage

{'
‘J' 'u‘ =

v Fﬂr exaﬂme g ,’. x}‘i-_;f:‘_":“‘?."‘\ ﬂ :
¥ Systemic Tupus | ( MOSHS (anti-nuclear Ab.) S
Harms kidneys, héett Biaimalings, skin.

/ Hihewmnatoid  Axths S (m'ff-l gG antibodies):
Joints, hearts, Iungs, ha'ubl.;s ‘system.

¥ [I;I_El-lnltu' feVer =0 Dss—r%ctl on
antibodies to streptococcus and auto-antibodies




Some autoimmune diseases are treated with

enhance specific symptoms: -“ T

'J"r-ﬁ* =

Iemoly tic annemia 'ﬁ'ﬂﬁw\fﬂ B”

; lrﬁ'l'amalory drugs such &

SIE : Treated with nonﬂ.“: ide
ﬁﬁags, and corticosteroids.

ibuprofen or naproxm, eh 15

be used.
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