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ADCC, antibody-dependent cellular cytotoxicity; APC, antigen-presenting cell; CTLA-4, cytotoxic T lymphocyte

antigen-4; FcyRs, Fc gamma receptors; TCR, Tcell receptor; MHC, major histocompatibility complex; NK cells,

Natural Killer cells; PD-1, programmed death-1; PD-L1, programmed death-1 ligand; Treg, regulatory T cells.

1F+Y 810 55 e 0ylods (98 9 (w090 O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

GlSen 9 gobTes (S o)l e -

9y 2 BAUES (pl 9939 a5 Cawl oo sols Lzs (IN VivO)
Sl g osls Gl 1) (2l5i9085 Cools (5)905 sladob
o] 2 52a5 +T CD8 gl Jshs 5 925 00 (Lt (5 ipzles
oolgils 51 gile pdel (YY) aims o lid uaSTy
b imles] oladl g3, 5 PDLPDLAL (glaonssS o
s adgl Sladllas ,o .ol o (NiVOIUMAD) Coglss (59l
O o ol 8l 5l oS slows s 85 Oygo gl ol 65, g
Sae Vsb Sl oS Sl ees Js wishy gl
(YA) wdls 395 5055 Coandy (09me Hh 5l (6 pSair
cegiloyeey a8 Lol Gl R (S
sl B L adllas x> )5 ouls oawel (Pembrolizumab)
4 ol g begdle ey &5 wol> 6lajge98 (59, 2 T-)
S b ples 55 0)50 cnl 5o 288 13 (el 550 05
@ le 55y 2 9 Sl Sl leys Ay maly sl b
5l eolasl LT as" 5,8 oo |y o cpl @ls ol Al Cews
PR mo Gl Gy 3 Wl oo bag)ls 1 oslyls
S &S 08 09,5 0 iz Gy Gl fadly anils
&y Fse oz 095 05 ol o sl TNBC Lag)]
@ a8 0gd Wiz slacyi il sl cel Wl oo 45 w2 oo
ST lacmwsid 3525 0 00 1) (aljstonl Jemily o JUio
10 otz 5 (F) ilos S 3585 jg095 2l 51 &y
S99 SLdshe @byl 4 Lo slag i I
& epa 4 WS Sule> wdd opl 5l (F)
i Olb o sloog S 5 ple 5l g tin Cend 4 TNBC
ol slacl 51 Ko (S (FY) 048 oo ounlie PDL-1 Ly
50 a8 b o (Atezolizumab) cuwgidgysl s ls solgls
45 55 (PD-L1) o)y abais 00iS loe pdsl Y414 Jlus
@ ol ol Gl ol Gleys sy goladl ©)gon
2 eyl Bl e 5 IMpassion130 asllas o a5 g0
b g ad i ol o ollew ! Nab-paclitaxel s
V g 50 (FY) 28,5 1,8 ol 5,50 TNBC ools jlestes
o )Ltl Lol Gyan o505 PDLPDLL 00iiS e slag,lo

‘_g\)).')ls A qu),w B ICIS ‘5")43.4.9 oolaiwl .l ooy

V.Y é‘é)" A o)lo.& €99 9 (oW 090

05,5 Sy PD-1 1 sloouiaS e 9 PD-1/PDL-1

« NK (Natural killer) ;T B slaJsls 5, » 5
PD- 5 Slos .aigd g0 ()l S350 b Jsho 5 bbomgise
e ol s G551y 51 5 S5k (5l oISl 511
el ol JW L (V) il g0 gla sl 4
sials wzen p3Y Jobe il o) sl 45 0, sl ,giS
Pebie Jobo 5385 G 5l Sl gycnl Sy WS e
5 (B7-H1 | PDL-1) 355 oo ot WIS g0 4 PD-1
solazwl L PD-1 55l Jlé (YV,YY) (B7-DC |, PDL-2)
oy smals (T sk cudld als el WK 9 ol
pac Gl cel o T Jsho oyais 50 (Cytokine) 15 glu
PD- puilfe a5 (YY-VF) Sgd o 58] 4 gl
Sbgmegd,l5 (YY) cobs 9> olas,lew ,o 1/PDL-1

oo LHIV) (V) (s (Gl b slacisie (YA)
Sgdune (T)) Cewl iy oays  gaslogs (5 5lon S50 5 (V)
JUslSsise lassb il bawsi sl (ojly bla (o8
s yges ey Gl Baa G lge 4 (Monoclonal)
S 2loyses lp ke Saw (pl (S wilond ilae wala
EM3ae o o gl g 8l 3l 4 T sl gl 345 )l5ne
Sigiges] WIS jo Mol 4 aF) Conl aslin ol gl
Jsbos sloginw )5 L Legdle Jio (e (IMmunogenic)
oy ile (6,500 walx slo jees slp AL S adS
2o o s 55 iy 5 s (550 (e (JIS IS
PD-1/PDL-1 o gyliny by Jio dul> (slojs0s
Ol (V) d9doe (Soal i Gly ol (hgel> el
S ol b gy Sy slaJsbe 59, » PDL-L
HERZ 5 i jsrmel onipSoiin pled VL &8
abaly Jlo Sl (e b 48T (TF) 09800 ol jon 59095 oiia
(i rml sedi S as TNBC o (YF,Y0) o)ls wgSas
X+ 50 PDLAL ol ifls oS ok HER2 5 (g 2o
Gl obml p e 3)lge Gl o (TF) 998 oo osaline 5 )l5e
(ol s 005 55 e elge (59095 sla sk adle
&5 093 hae )3 S (oo Joaw g Joleie |) bagaly (nl

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

@ Fol o oldler Dl obol cel Sleys sonds (g,
loo3siilyn s ol 4 pls oo T ¥ 1098 0n ey
s STy o33l el a5 0,8 o, Ll W yg005 b da e

(FF) 050 o0y 9095 40 (o

63950 4o SO by by 53 (ol i (oylg B (srouis 5 leo

aigo) opl 0 Gl e a5 placde I cwl alily goguxe
bl il o ICIS ply o jsess 15 Cuoglie 5,5 oLl
4 ol e bgi gy9ep b slagly Ry
5 (S5 Slieads e 4y a5 35 (Ko b T8 St

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

slagle,s a4 ICIs o aslsl (FY) 008 co 5 S50

ol Indications &,as s)lse s PD-1/PDL-1 slacsisS oo ) Jooo

Bristol-Myers
Squibb (North
America)
Opdivo +0no Yoy
Pharmaceutical
(other countries)

anon-small cell a4, b s (Siliulie pgidle
oo by s S5 5] 15 9elS Jbos pyies IS
JES 5558 Gl 5,100 poia S 95

s, small cell b 1w (oS sla ol pgis IS
L pgebisre) sob mets Gl (5 30 poiems )5 PD-1
(25 89 5ls

« 4, non-small cell s o «Ssliwlio peidle
P )5 Sz em psiid (535 gy Gl
PS>y Alas ol s conse b s o510l

Nivolumab

P T Keytruda Merck Sharp & YO ¥
Pl oS o sl ot 5 s slosle PD-1 Dohme Pembrolizumab
(S0 ooy small cell oy s s ¢ 555 Jolos
B S ol ol s e agail ol s
Ol s s, non-small cell b o caslie s o
pedle S b sy, sSall cell s s ey Tecentriq PDL-1 Genentech/Roche AT Atezolizumab
Selilie
i, S U gl g )5 s 5] Merck KGaA and
Pl Jllipl o Jse Jolo 05205 g encio PDL-1 ) Yoy Avelumab
als Jsle Pfizer
small cell Wb, 4, non-small cell U Merck KGaA and
ot T CE Imfinzi PDL-1 ) Yoy Durvalumab
Sslho 6)lme oy ¢ 4, Pfizer
JL oy S ¢ 4050 w5
Jib Jsbo pie S o Jsbo psie) Libtayo PD-1 Regeneron YOVA Cemiplimab

4, non-small cell U .

oo 435wl o T 59,5 ke L ICT Jos oS Sy Wlgiee eee PDL-L by glime LT

[ DOI: 10.18502/ssu.v32i3.15542 ]

S by, a5 Sl pl 00 dgmg a5 (GlEST o oo S5 4
309wl «wdl (gjlweslel PDL-L Lo oylje s
RT3 =S ST NI ST U S
5 S 6 @l o Wy o 5 arbyioayisal
G oms llbn sy S ke PDLAL gl olies
wisls PDL-L iy oo mhaw a5 oo ges5 wlosls lis

1F+Y 810 55 e 0ylods (98 9 (w090

i (on)lg BUS Glaouiis e o Slos 0ullS (Sn i
b s (ooly B SlooaisS oo oSl canl p3Y Suily
Sy, ICIs (mmune checkpoint inhibitors)
Se 5l 0gd patin ol b e wile el slajges
BTy bagyls sl eolgils ol casu il e b all o ol
&g, a5 PDL-L Ly adls oS o i (9090

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


https://en.wikipedia.org/wiki/Nivolumab
https://en.wikipedia.org/wiki/Nivolumab
https://en.wikipedia.org/wiki/Pembrolizumab
https://en.wikipedia.org/wiki/Pembrolizumab
https://en.wikipedia.org/wiki/Atezolizumab
https://en.wikipedia.org/wiki/Atezolizumab
https://en.wikipedia.org/wiki/Avelumab
https://en.wikipedia.org/wiki/Avelumab
https://en.wikipedia.org/wiki/Durvalumab
https://en.wikipedia.org/wiki/Durvalumab
https://en.wikipedia.org/wiki/Cemiplimab
https://en.wikipedia.org/wiki/Cemiplimab
http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

GlSen 9 gobTes (S o)l e -

sl s Cortes Lwg e YYY Jlo o (glaslllas .(OF)
S9) 2 wesidorey Al 5oy 2 a5 Sl a5 pll S
sads i (Advanced Triple-Negative) 43z, TNBC
Gl 00 s KEYNOTE-355 ool 4y a5 anlllas ol ool
&S Shhlew Sloys Jesdlygiws 4y g)ls cpl ol adlal wls )l
CPS (combined positive ;I 5 Yu PDL-1 Ly mlaw
Syt 8l S B (5,138,586 anly wlails score) 10
3o lagyls cpl 5l eolawl (A0) WS sl! e lds le
Sl ool Gz 55 a3yl tHERZ a5 iy by Lo
o Huober g Y-YY Jls ,o a5 IMpassion050 aslas
oy ids T 5l ool ools las cal a3 S alonl o Ko ol
PCR (e aadlss lilos gl lays (shol Joall s LS 5
aise oo |, (Pathological complete response rates)
(BF) Cans pazuiin Glilew (595 2 9l (nl Sseniy ST Jg
Sl aS 6,550 adlas lawg IMpassion050 axllae axsl
sy (Trastuzumab) ceegjginl i LS 5o 1) cuagilyy!
oS KATE2 adllas ol 00l 0nli od yob & Cawl 03,5
adlol ols lis canl a3 5 ool Yo Y- o 0 EMeNs lawg
3 itiesd Joallygiss oS cangigial i LS 50 cangidyisl oS
wilee HHERZ by glbjus @ Mie Glila po oloye
Sl Sdyi o Gl (2P L Dpgody Sl anilyn
OV) sises 3400 1, (Progression-free survival)
wwly bl ouiiS o sbagls 4 Cuoglio il
Ol 4 a5 Cae Cosal Pl oS WIS Sl s
Sleys Cod Canex 5 (SasS Caond Lz 4 canl ol el
5 s o lis e b slagaly gl sl eolgils cpl b
P ICIs asy 1 i a5 Logdle oyl yu jo o> 4>
el ghlem depe Voo JI P ol sal oage ol
13 5 el oaid 0000 PD-1 sl ouisS lge 5 (glakamDo L
(OA 03) Cal 00 0033 (6 lows S iy g 9 S lge /Yo=Y +
a5l g adsl Cuglio poghe 90 Wl E9o90 (nl (OB (r9; sl
O 9 sy ) (Sl e ()ly Bl (glooaisS e 4

o5

V.Y é‘é)" A o)lo.& €99 9 (oW 090

o Jepl L YY)l eog i gl pl
8,5 bl Lgidle jlzrs olilewy 59, 5 a5 (b Slallas
Gl Gige95 2o SISl gse98 50 PDLAL Gl 9929 b ol
@ PDL-1 Lo sy o Sl 4 sl 0090 ool o0lgils
WS oo patin ) ICIS (555055 05 1 45 (6,5 Lo Slgie
(55) asls slazel LG ol (See
30 (ol o (ow)ly bLE slrousis ke oSl
S 3,5 o0 Sty adsl Sledbl gl Glb yw loys
Gl g ates (290> (Siolgigeal J Sl by slagl
WS ol o pefadr ol atlgiai bagyls 5l eslyls
YU Oliee ol i 4 Sldllas b g ol Js (FV)
gl 51 (Ko 50 (TILS) j5095 4 0aisS 3585 slacumsid |
L s TNBC e oy gy ployocinn 5 oigrin
ool US55 b enesS ille 4 oyls o925 +HER2
sheslgls cpl 51 o8 eolaiul wsls jlis Slllas gas90
Sl ol e gy IS sl ol Slgice gl
(FA-OY) wisn sone 1) ol 0o sl 9 U
0 TILS o5 el &o,S lae Sldlae ol iz en
Ol sloplb s glgil 5l (pam ;5 PDL-L o5 olo LS
ol +HR L Jgey5m slooni iS b slojgegi ogasa;
Ol Gl sloog 5 5 it lgl jgeg8 L was (oo
58 gl o b ) s Lnne 5 Sl ]
oy G158 e 5 o3l slo e sl o SASIbI o
5 oo ol 1) sy ek plp )0 el et
&S Byre g dlgriy TNBC 5 ICIS (gl p (coge iits
lea)S cnl (olss g Suglie sbml Jletal wlb iz e
b a0 gl a0 lagl
Sl 69y 2 o )Sen plo g LOIDI Loy a5 GeparNuevo
ol 48,5 sl early) adsl TNBC (g5, o cwyllyye
o ol jgws LS 50 g5ls cpl 51 0,5 solawl wls las
L ohles @l ole wlsice TNBC ploys it
OS5 date lr i Sldllae ol s (g oS i
0,5 el Sleys Jealljgiws jo ol ol g gl lode

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

CTLA- wo floys 4y loys gl e somlive ol i
) el (099, pomgSen L) Sz 1S slaaisS & 4ty 4
Lol cod slagise b oS on slagtse
&lp as Sl Lol wislas wly anti-CTLA-A & g0 ]
&b awslas Bacteroides fragilis 5158 Jlg> slo oo
cod oS Slhlew jo opl podle (FF) ol sus gloyo by
oo)lsS oKiws jo B. fragilis e 5 wisg gsdae dige
CTLA- 05 55 a4 (ool (5 0,5 low Sial3dl lagy]
PD- ws slag,ls sl bosls 4565 o 5,5 law iuli8l 4
50 Sl iz ep PV LFA) sl oas 155 5.5 1/PDL-1
o3 Jloy 0,8 L by Gl jos 2 M ol Lo 53 pgmg e
ssba ol 5 pogySee (o abal, Wiz e el oad
30 e Sl 5l s (S5 (FA) s asniie JulS
iz Cesleygeg Sigl ely adgl Cuglie sl
oSleS o LB Glays o i a5 wilesls ylid axlae
Sl sboygag Conl (Soa SWISNF (15beg 57 (55l
oaiiS haws b ploy o a8 eles IC1 & o |,
Gk 31 ICH akauls L (55085 0o Grnly Wil o S
sladshs o555 Jub Jims 85 (lacnlS5eS selss il
AV =VY) WS g gl e +CD8
Sy90 5 gl Cuaglin S 11 JlaiST L 4383l Cuoglin
3 ols 0ezg g0k euis ASLS o)lge olusST Cglae
Cooglie olool el Wlgh oo 0gd oo Lol a5 olapunilSe
il e (oly abB GlaodiS e plp 3 (Sl
S e 9 LU o (380 JolSS 5 i obml il
ol abloe lag)lo 5l oslgils ol yo Fwly ol sl
Lyl o wiied L35 adsl Caoglie o a5 ulie (6l e
Li> glp oo g olml lp o8 Lo as (ol 1 il (25 5
L e e S P UL I LN
oS oo s oty i 5 oll (sl Sl (slo s
wile IFN-Y 5 Shos s ooy s (o)l bl
S 09,5 yd 0aiiS3ge 9 sole sloygegi oy S5 bl
Slogiadsres 4 (LS Cuoglie a5 psdle 4 Mo ol Lo

V.Y é‘é)" A o)lo.& €99 9 (oW 090

63950 4l SO by by 53 (ol i (oylg B (srouis ;Lo

SlaosisSlos 59l slamy) 4 Gwly 4l Caoglio

b 5l sl anmels walizee slaglb j G 53 (ow)ly b
St Gl b S g B polie oSz 90 pgiid (o TAY sga>
Mismatch repair proficient Jus ,slsS by jo Card
Cunglie ,o (F+,F)) 04i 0 Jels |, colorectal cancer
B 5o b ilisee 3)lge oolgils cnl 4wl pas b sl
PD- ole olie doysiSU (it 5l igd oy o2
ol 5l el ole e a5 Shlew o il e 1/PDL-1
2r S adgl Coglie S92g (sl (st Jlail Wls 9256
SV seam o il lee 4 ols 3szg eolgils
&olew ;5 PD-1PDL-1 Lo 51 ol glow &5 Gl e
Non-small cell ) NSCLC l,leo ;o L g o)l Legidle
PD-1/PDL-1 a5 slag,ls b yle,s < (lung cancer
s b ohles o Sl o ool st sumlie ot il
Oloys 4 sl 7F+-0+ wi,ls PD-1/PDL-1 51 oYU o\Lo
o ol aUS M3 a5 jshilen Ll (OA FY) conl o oays
Sl e & b 5l PD-UPDLAL 51 sl
)ly aball oS e oS Bl gedge (nl oaiiS (e
Sl 3 aalllas o g5 enliiul (5 ko 0 (el s
Ol Olee b oodlgls cnl (pide Sl akaly gy p lp &S
Sibislis b Wby 4 e 3lless ,o PDL/PDL-1
L lisisel wuie PD-LL oy olas canl a3 5 sl
s TIL Jsbo 39i5 Vb sl 5 605 e sliwbie (ol
&S it | IC1 floys & oy gely Wl o +CD8
145 londaislis ) bS5l K S 1)
ool jgeg i Ol b g 0Ll 05 plgie (g os aie;
) Gl sl Doty Dl e S 4 &S
Syge ol 4 Sl DNA L 5 o85g o 20 0 i
s (soyly LU GlooaiiSjlee & Guly Glime o &S
iz Olyee 5 CTLA-A 0b 3 PD-1/PDL-1 w2) oy
5 byl (FYFO) o)l 352y petes lakal, g0s5
3 Ayl Saaglie 3529 (03,5 patine sl il sla il
o o L= ojlse 51 (SO aileas 3,155 ICIS il

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

e g 50LTed (St sl o -

YENY) 55 o)Ll STAT) (wgi) yoe slroassS Jlsd
slceSon Okt ceb MAPK e &b 5l (2o LS
Sz 9 (VEGF) 8o, JLbligail o) 1556 awsle calizee
LT s 3 Sles 5 oz o5 39300 (IL)-8 (55l 2
Slgee oz MAPK el (YA) a5 oo oo
(Major histocompatibility sl 5,55k WShoS
Coie pulas 1) PD-L1 oLy 5 MHC 1&I1 .complex)
5 VR) aas alidl 1) TILS 3485 5 wiS™ (Upregulate)
o edalie TNBC ) )lews loys o ) San g LOI aalllas
MHC L wilg o MAPK SlSis pno 0y oS
g 5 el (A) w8 e 1, 1&I
5 ead atliy gloyems 508 I PIBK/IAKT/MTOR
AV Rl oo diw by e ys 4y Canglie
(ool s (ow)lg bLE sloouisS )l (229,00 (2)lge
O (ool s (53,5 Jad 50 00l ol I il e 4y
S i 22ld lag)lo cnl 5l ()l (S dagyiply ade
5o o I b B 0 o s (355 Jlab 5] (20
3l Sloyd w51 st F BB Camgene 2 )lse Ol lews
o )lse aoM3 (AYAY) s S ay55 o ly b5 slvoncS e

(AY) ol oo 00)5] Y Jsd? L ‘5{5)"5

0315 75 Lo 93 50 ygeg5 &b, 45 ols yLas wisls L sg5
JAK2 5 JAKL 5w, coss 5l slogies @yl a5 col
IEN- @ ol fols caws 5L oaiiSoge s ygeg ol isinn
wols ol 1y o] Ssbiulgiaw Sl ply e Cowglie ¥
Solowr 920 S92 5l (6,503 3590 adlllas (e )5 wizes
=Y L ,o Frame shift s> Glb a5 as asie
3 g 05kee Bis> cacl a5 ansly B2M) dgslSs S
$y508 Jsbe gl & MHC | Gl e o o] e
T slodshs lr Goges dsbo 5 canl 03,5 sbml Pz
)] 5o sgelie YS! (VF) 09 o (Sl (siou] s
Cel oad 5,155 35 4,y by 4 M ol Lo MHC |
Jole oleie a5 ‘5:.;7 el Olyally sasmoylis oS
5295 5 P! (V0) el SLasST Coglie ouS sl
RERSG SRR PSR I SN S I S P
Byl i Gl (Joke ol 63y asly Sye 5 Jsk
58 sl 1 ICIS & Casglie slowl 5o (5 ige L5 wiiles oo
Oige oS JWb LS @ plgiee e Col diged
Joslaws MAPK (mitogen-activated protein kinase)
(AKT) B sleSoussn JPIBK) LY Jsujend
e (MTOR) mammalian target of rapamycin

5 JiSms sl Jowe 3 JAK) SIS el § ouisls-Wnt/B

ol s o)y L& slooninS s (29,10 (2)l5e oY Jgur

(B9 8 2 )lse
Cod)Sge @
Coo), @

ol sail a5 )lee

S S gt

33555 6, S
525 Golem
Ve cabis
S9,5Lk 6,808
J,oT ol

V.Y é‘é)" A o)lo.& €99 9 (oW 090

(S )l
Codgegiy @
S9dsS b @
Ol sk @

o o oly slo (5 les °
Reactive Airway Disease

e Sl 5 lse

sl e
g ®
sille @
SelgSaly e
95,0 @

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

63950 4l SO by by 53 (ol i (oylg B (srouis ;Lo

uu)‘; oK uéjlj.c

Jle!
ulsS

S pals
039, Skl
ol
eSS

1 SoSglgile s o)lse

S QL&Q °

CujgSge @

S e

o e

Subing @

(BP) jolp 0550y @

§JS) gilr Fgriwsl prois @

(AGEP) sl> sg0e jploiil ST jolgimg @
OM) cojsmgilays @

Lolyon Judgnjoil 5l (A6 o9l (aely @
(DRESS) ot o

169-.:-15 &)‘9‘

Cuya @

olaSl Do a4 e e gy p sln Sl
Slp &S @laylly (LA wo LS o b el (5,46l
Bl Glos S Cladss a5l sl pY 5l
A A gl amel ey bl sloodisS e
ol sly oolais] gla Lol jgios j2aS a5 Llaplb
J&> ;5 (TNBC) it ailfan sl by Jie ai)ls
Oleyd Ng) ;o 1y 9053 ol wlsty b Cenl dngs o Gudios

1F+Y 810 55 e 0ylods (98 9 (w090

Ol 2o 59, p S5 G0 olyee
GHGFEgmge

Sedsen S 05 @

SRSy ®

Sl GeF S e

308 JpslS ST e
LT IS TERNE T LI
Hemophagocytic
Lymphohistiocytosis

cdlassl e

Setpw] Cojiie @

Posterior Reversible o
(PRES) Shlewdl pron @
Ocular Toxicities e

ouisS aidod slag la @

Cranial Nerve Syndromes e
bobyssk @
Sensory/Small .
Fiber/Autonomic

lbsy @

(GBS) o, b p i °
omglS Sils @
I R

Sy P)lse

Coigm @

dozilepyy @

CoySul e

Cod, ®
Keratoconjunctivitis Sicca e
olals O

Slp Gilae Oyge 4 g calizie Gl pundilSo 1 oolaiul

5 Obles 35t sl 03U sl b Joo o lo Loy
3o, eolaiwl S e sl o8 slay Guls ol
O3l g sladole a5 so)lse o el e
@ S Bles LS 0 el i Sl Wl e s
laan S ailg oo g w5 bl (Slejs (send slag)ls S

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

e g 50LTed (St sl o -

Cras Aagh b ol g el i Jb (ol

Al o VEFYY ode oS L il (S pole olKiils
2,05 0929 @8l o o,y

S e B an gl adS Wlie ol ng g 5,155 wusl o

.!...:.‘o

wiu Sl gle 05 atie olly a5 cwl oduzen
..\.2.25‘59 5 ‘51.0.1‘ o SilwJled Wl&n L as G;.Lmj)b
5055 (2l Fgigml LS 0 Hgeg5 Slibl lame 5 9 (55905
bs loygegs it SBLd b ol a5 wuel cpl 025 1,8

2,5 sleys g b9 JpuS ) b ol Sgiga) 5l eslaul

1-Hendriksen RS, Vieira AR, Karlsmose S, Lo Fo
Wong DM, Jensen AB, Wegener HC, et al. Global
monitoring of Salmonella serovar distribution from
the World Health Organization Global Foodborne
Infections Network Country Data Bank: results of
quality assured laboratories from 2001 to 2007.
Foodborne pathog dis 2011; 8(8): 887-900.

2-Ngoma T. World Health Organization Cancer
Priorities in Developing Countries. Ann oncol 2006;
17 Supple 18: viii9-viiil4.

3-Nawaz Y, Nazar I, Ali U, Ahmad H, Igbal N, kaleem
Ullah M. A Review on Probability of Breast Cancer
in Women. Research Journal of Applied Medical
Sciences 2023; 2(1): 1-4.

4-Foulkes WD, Smith IE, Reis-Filho JS. Triple-
Negative Breast Cancer. N Engl J med 2010;
363(20): 1938-48.

5-Kalli S, Semine A, Cohen S, Naber SP, Makim SS,
Bahl M. American Joint Committee on Cancer’s
Staging System for Breast Cancer: What the
Radiologist Needs to Know. Radiographics

2018;38(7):1921-33.

1F+Y 810 55 e 0ylods (98 9 (w090

6-Ceeraz S, Nowak EC, Noelle RJ. B7 Family
Checkpoint Regulators in Immune Regulation and
Disease. Trends in immunology 2013; 34(11): 556-63.

7-Topalian SL, Drake CG, Pardoll DM. Immune
Checkpoint Blockade: A Common Denominator
Approach to Cancer Therapy. Cancer cell.
2015;27(4):450-61.

8-Jung K, Choi I. Emerging co-signaling networks in T
cell immune regulation. Immune network.
2013;13(5):184.

9-Tripathi S, Guleria 1. Role of PD1/PDL1 pathway,
and TH17 and treg cells in maternal tolerance to the
fetus. Biomedical journal 2015; 38(1): 25-31.

10-Pentcheva-Hoang T, Corse E, Allison JP. Negative
Regulators of T-Cell Activation: Potential Targets
for  Therapeutic  Intervention in  Cancer,
Autoimmune Disease, and Persistent Infections.
Immunological reviews 2009; 229(1): 67-87.

11-Fife BT, Bluestone JA. Control of Peripheral
T-Cell Tolerance and Autoimmunity Via the
CTLA-4 and PD-1 Pathways. Immunol rev 2008;
224(1): 166-82.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

12-Jain N, Nguyen H, Chambers C, Kang J. Dual
Function of CTLA-4 in Regulatory T Cells and
Conventional T Cells to Prevent Multiorgan
Autoimmunity. Proc Natl Acad Sci 2010; 107(4):
1524-8.

13-Krummel MF, Allison JP. CTLA-4 Engagement
Inhibits IL-2 Accumulation and Cell Cycle
Progression Upon Activation of Resting T Cells. J
exp med 1996;183(6):2533-40.

14-1ssazadeh S, Zhang M, Sayegh MH, Khoury SJ.
Acquired Thymic Tolerance: Role of CTLA4 in the
Initiation and Maintenance of Tolerance in a
Clinically Relevant Autoimmune Disease Model. J
Immunol 1999; 162(2): 761-5.

15-Ling V, Wu PW, Finnerty HF, Sharpe AH, Gray GS,
Collins M. Complete Sequence Determination of the
Mouse and Human Ctla4 Gene Loci: Cross-Species
Dna Sequence Similarity Beyond Exon Borders.
Genomics 1999; 60(3): 341-55.

16-Mao H, Zhang L, Yang Y, Zuo W, Bi Y, Gao W, et
al. New Insights of CTLA-4 Into its Biological
Function in Breast Cancer. Curr cancer drug targets
2010; 10(7): 728-36.

17-Nagaraju K, Raben N, Villalba ML, Danning C,
Loeffler LA, Lee E, et al. Costimulatory Markers in
Muscle of Patients with Idiopathic Inflammatory
Myopathies and in Cultured Muscle Cells. Clin
immunol 1999; 92(2): 161-9.

18-Contardi E, Palmisano GL, Tazzari PL, Martelli
AM, Fala F, Fabbi M, et al. CTLA+4 is Constitutively
Expressed on Tumor Cells and Can Trigger
Apoptosis Upon Ligand Interaction. Int J cancer

2005; 117(4): 538-50.

V.Y é‘é)" A o)lo.& €99 9 (oW 090

63950 4o SO by by 53 (ol i (oylg B (srouis ;Lo

19-Smyth MJ, Godfrey DI, Trapani JA. A Fresh Look at
Tumor Immunosurveillance and Immunotherapy.
Nat immunol 2001; 2(4): 293-9.

20-Parry RV, Chemnitz JM, Frauwirth KA, Lanfranco
AR, Braunstein I, Kobayashi SV, et al. CTLA-4 and
PD-1 Receptors Inhibit T-Cell Activation by Distinct
Mechanisms. Mol cell biol 2005; 25(21): 9543-53.

21-Keir ME, Butte MJ, Freeman GJ, Sharpe AH. PD-1
and Its Ligands in Tolerance and Immunity. Annu
Rev Immunol 2008; 26: 677-704.

22-Freeman GJ, Wherry EJ, Ahmed R, Sharpe AH.
Reinvigorating Exhausted HIV-Specific T Cells Via
PD-1-PD-1 Ligand Blockade. J exp med 2006;
203(10): 2223-7.

23-Butte MJ, Keir ME, Phamduy TB, Sharpe AH,
Freeman GJ. Programmed Death-1 Ligand 1
Interacts Specifically with The B7-1 Costimulatory
Molecule to Inhibit T Cell Responses. Immunity
2007; 27(1): 111-22.

24-Freeman GJ, Long AJ, lwai Y, Bourque K, Chernova
T, Nishimura H, et al. Engagement of the PD-1
Immunoinhibitory Receptor by a Novel B7 Family
Member Leads to Negative Regulation of Lymphocyte
Activation. J exp med 2000;192(7): 1027-34.

25-Latchman Y, Wood CR, Chernova T, Chaudhary D,
Borde M, Chernova |, et al. PD-L2 Is a Second Ligand
for PD-1 and Inhibits T Cell Activation. Nature
immunol 2001; 2(3): 261-8.

26-Rodig N, Ryan T, Allen JA, Pang H, Grabie N,
Chernova T, et al. Endothelial Expression of Pd-L1
and Pd-L2 Down-Regulates Cd8+ T Cell Activation
and Cytolysis. European J immunol 2003; 33(11):
3117-26.

O3 (9ot (Sloyd = (Sl lods g S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

Sl 3 gobles (S ol 0 -

27-Wang J, Yoshida T, Nakaki F, Hiai H, Okazaki T,
Honjo T. Establishment of NOD-Pdcd1-/-Mice as an
Efficient Animal Model of Type | Diabetes. Proc
Natl Acad Sci 2005; 102(33):11823-8.

28-Okazaki T, Tanaka Y, Nishio R, Mitsuiye T,
Mizoguchi A, Wang J, et al. Autoantibodies Against
Cardiac Troponin | are Responsible for Dilated
Cardiomyopathy in PD-1-Deficient Mice. Nat med
2003; 9(12): 1477-83.

29-Day CL, Kaufmann DE, Kiepiela P, Brown JA,
Moodley ES, Reddy S, et al. PD-1 Expression on
HIV-Specific T Cells Is Associated with T-Cell
Exhaustion and Disease Progression. Nature 2006;
443(7109): 350-4.

30-Nishimura H, Nose M, Hiai H, Minato N, Honjo T.
Development of Lupus-Like Autoimmune Diseases
by Disruption of The PD-1 Gene Encoding an ITIM
Motif-Carrying Immunoreceptor. Immunity
1999;11(2):141-51.

31-Chang TT, Jabs C, Sobel RA, Kuchroo VK, Sharpe
AH. Studies in B7-Deficient Mice Reveal a Critical
Role for B7 Costimulation in both Induction and
Effector Phases of Experimental Autoimmune
Encephalomyelitis. J Exp Med 1999; 190(5): 733-40.

32-Zielinski C, Knapp S, Mascaux C, Hirsch F.
Rationale for Targeting the Immune System through
Checkpoint Molecule Blockade in the Treatment of
Non-Small-Cell Lung Cancer. Annals of oncology
2013; 24(5): 1170-9.

33-Sabatier R, Finetti P, Mamessier E, Adelaide J,
Chaffanet M, Ali HR, et al. Prognostic and Predictive
Value of PDL1 Expression in Breast Cancer.

Oncotarget 2015; 6(7): 5449.

V.Y é‘é)" A o)lo.& €99 9 (oW 090

34-Muenst S, Soysal S, Gao F, Obermann E, Oertli D,
Gillanders W. The Presence of Programmed Death 1
(PD-1)-Positive  Tumor-Infiltrating Lymphocytes is
Associated with Poor Prognosis in Human Breast
Cancer. Breast cancer research and treatment 2013;
139(3): 667-76.

35-Emens LA, Braiteh FS, Cassier P, Delord J-P, Eder
JP, Fasso M, et al. Inhibition of PD-L1 by
MPDL3280A Leads to Clinical Activity in Patients
with Metastatic Triple-Negative Breast Cancer
(TNBC). Cancer Research 2015;75(15_Supplement):
28509.

36-Mittendorf EA, Philips AV, Meric-Bernstam F, Qiao
N, Wu Y, Harrington S, et al. PD-L1 Expression in
Triple-Negative Breast Cancer. Cancer Immunol Res
2014; 2(4): 361-70.

37-lwai Y, Ishida M, Tanaka Y, Okazaki T, Honjo T,
Minato N. Involvement of PD-L1 on Tumor Cells in
the Escape from Host Immune System and Tumor
Immunotherapy by PD-L1 Blockade. Proc Natl Acad
Sci 2002; 99(19): 12293-7.

38-Topalian SL, Hodi FS, Brahmer JR, Gettinger SN,
Smith DC, McDermott DF, et al. Safety, Activity, and
Immune Correlates of Anti-PD-1 Antibody in Cancer.
N Engl J med 2012; 366(26): 2443-54.

39-Denkert C, Loibl S, Noske A, Roller M, Miller BM,
Komor M, et al. Tumor-Associated Lymphocytes as an
Independent Predictor of Response to Neoadjuvant
Chemotherapy in Breast Cancer. J clin oncol: official
J 2010; 28(1): 105-13.

40-Cimino-Mathews A, Foote JB, Emens LA. Immune
Targeting in Breast Cancer. Oncology (Williston

Park, NYY) 2015; 29(5): 375-85.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

41-Lehmann BD, Bauer JA, Chen X, Sanders ME,
Chakravarthy AB, Shyr Y, et al. Identification of
Human Triple-Negative Breast Cancer Subtypes and
Preclinical Models for Selection of Targeted
Therapies. J clin invest 2011; 121(7): 2750-67.

42-Emens LA, Adams S, Barrios C, Diéras V, lwata H,
Loi S, et al. First-Line Atezolizumab Plus Nab-
Paclitaxel for Unresectable, Locally Advanced, Or
Metastatic ~ Triple-Negative ~ Breast  Cancer:
Impassion130 Final Overall Survival Analysis. Ann
Oncol 2021; 32(8): 983-93.

43-Bayraktar S. Immunotherapy in Breast Cancer. In:
Aydiner, A, lgci A, Soran A, editors. Breast Disease.
Springer, Cham; 2019.

44-Zitvogel L, Galluzzi L, Smyth MJ, Kroemer G.
Mechanism of Action of Conventional and Targeted
Anticancer Therapies: Reinstating
Immunosurveillance. Immunity 2013; 39(1): 74-88.

45-Patwekar M, Sehar N, Patwekar F, Medikeri A, Ali
S, Aldossri RM, Rehman MU. Novel Immune
Checkpoint Targets: A Promising Therapy for
Cancer Treatments. Int Immunopharmacol 2024;
126:111186.

46-Schitz F, Stefanovic S, Mayer L, von Au A,
Domschke C, Sohn C. PD-1/PD-L1 Pathway in
Breast Cancer. Oncology res treat 2017; 40(5): 294-
7.

47-Gatti-Mays ME, Balko JM, Gameiro SR, Bear HD,
Prabhakaran S, Fukui J, et al. If We Build it they Will
Come: Targeting the Immune Response to Breast
Cancer. NPJ breast cancer 2019; 5(1): 37.

48-Denkert C, Loibl S, Noske A, Roller M, Muller B,

Komor M, et al. Tumor-Associated Lymphocytes as

V.Y é‘é)" A o)lo.& €99 9 (oW 090

63950 4o SO by by 53 (ol i (oylg B (srouis ;Lo

an Independent Predictor of Response to
Neoadjuvant Chemotherapy in Breast Cancer. J Clin
Oncol 2010; 28(1): 105-13.

49-Stanton SE, Adams S, Disis ML. Variation in the
Incidence and Magnitude of Tumor-Infiltrating
Lymphocytes in Breast Cancer Subtypes: A
Systematic Review. JAMA oncol 2016; 2(10): 1354-
60.

50-Di Paola M, Angelini L, Bertolotti A, Colizza S.
Host Resistance in Relation to Survival in Breast
Cancer. Br Med J 1974; 4(5939): 268-70.

51-Denkert C, von Minckwitz G, Darb-Esfahani S,
Lederer B, Heppner Bl, Weber KE, et al. Tumour-
Infiltrating Lymphocytes and Prognosis in Different
Subtypes of Breast Cancer: A Pooled Analysis of
3771 Patients Treated with Neoadjuvant Therapy.
The lancet oncology 2018;19(1): 40-50.

52-Loi S, Drubay D, Adams S, Pruneri G, Francis PA,
Lacroix-Triki M, et al.  Tumor-Infiltrating
Lymphocytes and Prognosis: A Pooled Individual
Patient Analysis of Early-Stage Triple-Negative
Breast Cancers. J clin oncol 2019;37(7):559-69.

53-Adams S, Gray RJ, Demaria S, Goldstein L, Perez
EA, Shulman LN, et al. Prognostic Value of Tumor-
Infiltrating Lymphocytes in Triple-Negative Breast
Cancers from Two Phase 111 Randomized Adjuvant
Breast Cancer Trials: ECOG 2197 and ECOG 1199.
J clin oncol 2014; 32(27): 2959-66.

54-Loibl S, Schneeweiss A, Huober J, Braun M, Rey J,
Blohmer J-U, et al. Neoadjuvant Durvalumab
Improves Survival in Early Triple-Negative Breast
Cancer Independent of Pathological Complete

Response. Annals of Oncol 2022; 33(11): 1149-58.

O3 (9ot (Sloyd = (Sl lods g S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

oo 9 53LTed (S ol o0 -

55-Cortes J, Rugo HS, Cescon DW, Im S-A, Yusof
MM, Gallardo C, et al. Pembrolizumab Plus
Chemotherapy in Advanced Triple-Negative Breast
Cancer. N Engl J Med 2022; 387(3): 217-26.

56-Huober J, Barrios CH, Niikura N, Jarzab M, Chang
Y-C, Huggins-Puhalla SL, et al. Atezolizumab with
Neoadjuvant Anti-Human Epidermal Growth
Factor Receptor 2 Therapy and Chemotherapy In
Human Epidermal Growth Factor Receptor 2-
Positive Early Breast Cancer: Primary Results of the
Randomized Phase lii Impassion050 Trial. J Clini
Oncol 2022;40(25): 2946-56.

57-Emens LA, Esteva FJ, Beresford M, Saura C, De
Laurentiis M, Kim S-B, et al. Trastuzumab
Emtansine Plus Atezolizumab Versus Trastuzumab
Emtansine Plus Placebo in Previously Treated,
HER2-Positive Advanced Breast Cancer (KATEZ2):
A Phase 2, Multicentre, Randomised, Double-Blind
Trial. lancet oncol 2020;21(10):1283-95.

58-Garon EB, Rizvi NA, Hui R, Leighl N,
Balmanoukian AS, Eder JP, et al. Pembrolizumab for
the Treatment of Non-Small-Cell Lung Cancer.
New England J Med 2015; 372(21): 2018-28.

59-Ott PA, Bang Y-J, Piha-Paul SA, Razak ARA,
Bennouna J, Soria J-C, et al. T-Cell-Inflamed Gene-
Expression Profile, Programmed Death Ligand 1
Expression, and Tumor Mutational Burden Predict
Efficacy in Patients Treated with Pembrolizumab
Across 20 Cancers: KEYNOTE-028. J Clin Oncol
2019; 37(4): 318-27.

60-Nayak L, Iwamoto FM, LaCasce A, Mukundan S,
Roemer MG, Chapuy B, et al. PD-1 Blockade With

Nivolumab in Relapsed/Refractory Primary Central

V.Y é‘é)" A o)lo.& €99 9 (oW 090

Nervous System and Testicular Lymphoma. Blood, J
American Society of Hematol 2017;129(23):3071-3.

61-Le DT, Uram JN, Wang H, Bartlett BR, Kemberling
H, Eyring AD, et al. PD-1 blockade in tumors with
mismatch-repair deficiency. New England Journal of
Medicine 2015; 372(26): 2509-20.

62-Daud Al, Wolchok JD, Robert C, Hwu W-J, Weber
JS, Ribas A, et al. Programmed Death-Ligand 1
Expression and Response to the Anti—-Programmed
Death 1 Antibody Pembrolizumab in Melanoma. J
Clin Oncol 2016;34(34): 4102-9.

63-Zou Y, Zou X, Zheng S, Tang H, Zhang L, Liu P, et
al. Efficacy and Predictive Factors of Immune
Checkpoint Inhibitors in Metastatic Breast Cancer: A
Systematic Review and Meta-Analysis. Ther adv med
oncol 2020; 12: 1758835920940928.

64-Goodman AM, Kato S, Bazhenova L, Patel SP,
Frampton GM, Miller V, et al. Tumor Mutational
Burden as an Independent Predictor of Response to
Immunotherapy in Diverse Cancers. Mol cancer
therap 2017; 16(11): 2598-608.

65-Rizvi NA, Hellmann MD, Snyder A, Kvistborg P,
Makarov V, Havel JJ, et al. Mutational Landscape
Determines Sensitivity to PD-1 Blockade in Non-
Small Cell Lung Cancer. Science 2015;
348(6230):124-8.

66-Vétizou M, Pitt JM, Daillere R, Lepage P,
Waldschmitt N, Flament C, et al. Anticancer
Immunotherapy by CTLA-4 Blockade Relies on the
Gut Microbiota. Science 2015; 350(6264): 1079-84.

67-Gopalakrishnan V, Spencer CN, Nezi L, Reuben A,
Andrews MC, Karpinets TV, et al. Gut Microbiome
Modulates Response to Anti—-PD-1 Immunotherapy
in Melanoma Patients. Science 2018; 359(6371):
97-103.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

68-Routy B, Le Chatelier E, Derosa L, Duong CP, Alou
MT, Daillere R, et al. Gut Microbiome Influences
Efficacy of PD-1-Based Immunotherapy Against
Epithelial Tumors. Science 2018; 359(6371): 91-7.

69-Papakonstantinou A, Nuciforo P, Borrell M, Zamora
E, Pimentel I, Saura C, et al. The Conundrum of
Breast Cancer and Microbiome-A Comprehensive
Review of the Current Evidence. Cancer Treatment
Reviews 2022; 111: 102470.

70-Shen J, Ju Z, Zhao W, Wang L, Peng Y, Ge Z, et al.
ARID1A Deficiency Promotes Mutability and
Potentiates Therapeutic ~ Antitumor  Immunity
Unleashed by Immune Checkpoint Blockade. Nat
med 2018; 24(5): 556-62.

71-Pan D, Kobayashi A, Jiang P, Ferrari de Andrade L,
Tay RE, Luoma AM, et al. A Major Chromatin
Regulator Determines Resistance of Tumor Cells to
T Cell-Mediated Killing. Science 2018; 359(6377):
770-5.

72-Keenan TE, Burke KP, Van Allen EM. Genomic
Correlates of Response to Immune Checkpoint
Blockade. Nat med 2019; 25(3): 389-402.

73-Peng D, Kryczek I, Nagarsheth N, Zhao L, Wei S,
Wang W, et al. Epigenetic Silencing of TH1-Type
Chemokines Shapes Tumour Immunity and
Immunotherapy. Nature 2015; 527(7577): 249-53.

74-Zaretsky JM, Garcia-Diaz A, Shin DS, Escuin-
Ordinas H, Hugo W, Hu-Lieskovan S, et al.
Mutations Associated with Acquired Resistance to
PD-1 Blockade in Melanoma. New Engl J Med 2016;
375(9): 819-29.

75-Gettinger S, Choi J, Hastings K, Truini A, Datar I,

Sowell R, et al. Impaired HLA Class | Antigen

V.Y é‘é)" A o)lo.& €99 9 (oW 090

63950 4o SO by by 53 (ol i (oylg B (srouis ;Lo

Processing and Presentation as a Mechanism of
Acquired Resistance to Immune Checkpoint
Inhibitors in Lung Cancer. Cancer Discovery 2017;
7(12): 1420-35.

76-Sanchez-Vega F, Mina M, Armenia J, Chatila WK,
Luna A, La KC, et al. Oncogenic Signaling Pathways
in the Cancer Genome Atlas. Cell 2018;173(2): 321-
37. el0.

77-Zhang C, Zhang C, Wang H. Immune-Checkpoint
Inhibitor Resistance in Cancer Treatment: Current
Progress and Future Directions. Cancer Lett 2023;
562: 216182.

78-Liu C, Peng W, Xu C, Lou Y, Zhang M, Wargo JA,
et al. BRAF Inhibition Increases Tumor Infiltration
by T Cells and Enhances the Antitumor Activity of
Adoptive Immunotherapy in Mice. Clinical cancer
res 2013;19(2):393-403.

79-Hu-Lieskovan S, Mok S, Homet Moreno B, Tsoi J,
Robert L, Goedert L, et al. Improved Antitumor
Activity of Immunotherapy with BRAF and MEK
Inhibitors in BRAF V600E Melanoma. Sci
Translational Med 2015; 7(279): 279ra41-ra4l.

80-Loi S, Dushyanthen S, Beavis PA, Salgado R,
Denkert C, Savas P, et al. RAS/MAPK Activation is
Associated  with  Reduced  Tumor-Infiltrating
Lymphocytes in Triple-Negative Breast Cancer:
Therapeutic Cooperation Between MEK and PD-
1/PD-L1 Immune Checkpoint Inhibitors. Clin
Cancer Res 2016; 22(6): 1499-509.

81-Ellis H, Ma CX. PI3K Inhibitors in Breast Cancer
Therapy. Current Oncol Rep 2019; 21: 1-9.

82-Larkin J, Chiarion-Sileni V, Gonzalez R, Grob JJ,

Cowey CL, Lao CD, et al. Combined Nivolumab and

O3 (9ot (Sloyd = (Sl lods g S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

e g 50LTed (St sl o -

Ipilimumab or Monotherapy in  Untreated
Melanoma. New Engl J med 2015; 373(1): 23-34.

83-Postow MA, Chesney J, Pavlick AC, Robert C,
Grossmann K, McDermott D, et al. Nivolumab and
Ipilimumab  Versus Ipilimumab in Untreated
Melanoma. New Engl J Med 2015; 372(21): 2006-17.

84-Darnell EP, Mooradian MJ, Baruch EN, Yilmaz M,
Reynolds KL. Immune-Related Adverse Events
(Iraes): Diagnosis, Management, and Clinical
Pearls. Current oncol rep 2020; 22: 1-11.

85-Singh S, Numan A, Maddiboyina B, Arora S, Riadi
Y, Md S, et al. The Emerging Role of Immune

1F+Y 810 55 e 0ylods (98 9 (w090

Checkpoint Inhibitors in the Treatment of Triple-
Negative Breast Cancer. Drug discovery today 2021,
26(7): 1721-7.

86-Petitprez F, Meylan M, de Reyniés A, Sautés-
Fridman C, Fridman WH. The Tumor
Microenvironment in the Response to Immune
Checkpoint Blockade Therapies. Frontiers in
immunol 2020; 11: 533888.

87-Kawashima S, Togashi Y. Resistance to Immune
Checkpoint Inhibitors and the  Tumor

Microenvironment. Exper Dermatol 2023; 32(3):

240-9.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v32i3.15542
https://jssu.ssu.ac.ir/article-1-6136-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-24 ]

[ DOI: 10.18502/ssu.v32i3.15542 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 9 Dec 2024
Vol 32| NO 3 | May 2024 Accepted: 17 Mar 2024

Immune Checkpoint Inhibitors PD-1/PDL-1 and CTLA-4 as a Novel
Solution in Breast Cancer Treatment: A Review Study

Mehran Beyki Dehabadi', Vajihe Akbari™

Introduction: Using the immune system responses opens new horizons for cancer treatment. Immune
checkpoints are receptors on the surface of cells that prevent the immune response against self-
antigens. Cancer cells overexpress these receptors to avoid the immune system's response against them.
CTLA-4 and PDL-1/PD1 are examples of immune checkpoints that are expressed on breast cancer
cells. PDL-1 expression on breast cancer cells is associated with larger size, progression, more
differentiated tumor, which is inversely related to the patient's survival rate. But by inhibiting this
pathway with drugs such as Atezolizumab or Ipilimumab, it is possible to inhibit the escape mechanism
of tumor cells from the immune system.

Conclusion: Medicines such as checkpoint inhibitors that activate the immune system to face tumors
are a new way to help treat breast cancer. In cases where the usual treatment instructions do not have a
suitable response, it is possible to improve the survival of patients by adding this family of drugs in the
treatment process and considering the side effects as well as their effectiveness.
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