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Abstract

Background & Aims: In recent decades, due to variations in the lifestyle of human
societies, the prevalence of autoimmune diseases and cancers have increased
significantly. Imbalance in immune system responses is one of the key factors in this
regard. There is a strong, dynamic, and mutual relationship between autoimmunity and
cancer, although the underlying mechanisms of this relationship have not yet been
elucidated. In some cases, therapeutic strategies used for the treatment of cancer and
autoimmune diseases play a significant role in this relationship. Moreover, genetics,
epigenetics, inflammatory and anti-inflammatory cytokines, lymphocyte plasticity,
disease mechanism, and host symbiotic microbiota play an important role in this
correlation.

A failure in tolerance, defects in apoptosis, the production of autoantibodies, autoreactive
B and T lymphocytes, and ultimately the immune system's attack on self-tissues and cells
can all lead to the development of autoimmune diseases. In addition, continuous exposure
to inflammatory cytokines such as TNF-a and IL-1, external stimuli (such as low levels
of lipopolysaccharide), and chronic infection leads to immune cell tolerance and
dysfunction, which in turn results in autoimmune disease. In fact, autoimmunity is caused
by an imbalance between regulatory T lymphocytes and helper T lymphocytes, an
increase in the activity of the innate and adaptive immune systems, and the production of
inflammatory cytokines.

Recent studies indicate that systemic autoimmune diseases are associated with a higher
occurrence of cancers and malignancies. Chronic and systemic inflammation of these
autoimmunities is one of the key justifications for this hypothesis. Also, constant
stimulation of the immune system makes it ineffective and anergic, which favors the
development of cancer. These reports indicate that malignancies such as kidney cancer,
lung cancer, thyroid cancer, melanoma, leukemia, hematologic malignancies, and
lymphoma have a high incidence in patients with rtheumatoid arthritis, as a systemic
autoimmune disease. Surprisingly, some studies reported a reduced risk of cancers and
malignancies such as colorectal, breast, cervical, and non-melanoma skin cancers in
patients with rheumatoid arthritis. Patients with systemic lupus erythematosus, as a
prototype of systemic autoimmune disease, have also been reported to be more
susceptible to malignancies such as lymphoma, leukemia, central nervous system
malignancy, kidney cancer, lung cancer, and hematologic malignancies. Interestingly, the
risk of developing Prostate cancer, breast cancer, cervical cancer, and melanoma is
reduced in these patients. Of course, it should be noted that in systemic autoimmunity,
the increased risk of malignancy is more common. Also, it has been demonstrated that
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organ-specific autoimmune disorders are associated with a higher risk of cancers
affecting that organ.

Today, cancer is a leading cause of death worldwide. Tumors can use the mechanisms of
immune tolerance to overcome anti-tumor immune responses. In addition, tumors evade
the antitumor immune response by downregulating the expression of tumor-associated
antigens and major histocompatibility complex (MHC) molecules. Also, the tumor cells
suppress antitumor responses by secreting soluble immunosuppressive factors such as
interleukin-10 (IL-10), transforming growth factor beta (TGF-B), vascular endothelial
growth factor (VEGF), adenosine, and prostaglandins, or involving immune checkpoints
such as cytotoxic T-lymphocyte associated protein 4 (CTLA-4), programmed cell death
protein 1 (PD-1), T-cell immunoglobulin and mucin domain 3 (Tim-3), and lymphocyte
activation gene 3 (LAG-3). In the tumor's microenvironment, immunosuppressive cells
such as myeloid-derived suppressor cells (MDSC), regulatory T lymphocytes, tumor-
associated macrophages (TAM), regulatory B lymphocytes, and regulatory dendritic cells
may prevent antitumor responses.

As with autoimmunity, uncontrolled cytokine production or defects in cytokine signalling
can contribute to cancer progression and recurrence. Today, chronic and uncontrolled
inflammation is considered a carcinogenesis and progressive factor. With the
development of cancers and malignancies, the immune system employs strategies similar
to autoimmunity to limit the growth of cancerous tissue. As a result, in cancer therapy,
attempts are made to induce similar strategies of autoimmunity against the tumor.
Activating the immune system to fight cancer creates challenges that may predispose
patients to autoimmunity.

Currently, research has revealed that various cancer treatment approaches, such as
immune checkpoint inhibitors (ICIs), monoclonal antibodies, and adoptive
immunotherapy, lead to immune-related adverse events (irAEs) such as autoimmune
diseases. One of the main reasons for these adverse events is the induction of immune
responses against tumor tissue following immunotherapy, which causes tissue damage,
loss of self-tolerance, and autoimmunity induction. These adverse events can occur in the
tumor target organ or in the other organs. PD-1 and CTLA-4 are two critical molecules

that play a significant role in immune checkpoints, maintaining tolerance, and cancer
therapy. In some patients, ICIs therapy causes immune-related adverse events such as
chronic inflammation and autoimmune diseases which correlated with poor prognosis and
reduced survival.

It seems that there is an important correlation between the processes associated with the
development of autoimmunity and cancer. According to limited data in this field, it is
essential to increase studies to identify biomarkers, polymorphisms, genetic and
epigenetic predictors to assess this correlation and prevent the occurrence of autoimmune
diseases and cancer simultaneously. In addition, immune-related adverse events can be
predicted before drug administration to the patient by producing animal models and
inducing both autoimmune disease and related malignancy.

Conlflicts of interest: None
Funding: Iran University of Medical Sciences

Cite this article as:
Shahba F, Seif F, Khoshmirsafa M. Mutual Association between Autoimmune Diseases and Malignancies. Razi
J Med Sci. 2023;30(1): 47-60.

*This work is published under CC BY-NC-SA 3.0 licence.

1)

VEOY oy p0) osled o o)ss 15jl) ySuijs ogle alan http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

sml elogs sl lan (5393 slag) (5
(5 ol Alwd 53 4 (poal 055 6la (6 lo Nig B o0
Foo 0Bl ol ol 095 slo ilom (V 19—
«(Multiple sclerosis(MS)) s ;9 ISl Jdlo
oo ((TID)Type 1 diabetes) V g¢5 Zulyo
aile 1 Seetns ol 995 slo (Lo (V gl S
Systemic lupus (SLE)) Satiunaws jo5les )| ogro)
Ly, «(erythematosus

— i
039, sl Jl s le = «(Rheumatoid arthritis(RA))
(¥) (nflammatory bowel disease(IBD))
30 Ak g Jezd [0 Sl Sl 4y Jalogs
(5ol gl alg 4 yoie g ol o 5las! jeg]
GiSly 995 T Cumgiid 5 )5 (2iSTy 995 B o gidd
Aoz 3,50 5395 lo 8L &y )3 w9t (o0 S
5 P b o 9mlB0) B8 o0 )3 el i
S gn gizma |y tagl sla ol a5 Jlab o Jazs
wile (ala (plS gulw (520 )3 polae (385 )18
Tumor (TNF-a)) 0-,9045 003 55,55 ;425 L3
(IL-1)) V-p—SgJ, =l 4 (necrosis factor-a
b wilen) 9,0 S o b g (Interleukin-1
L oo o sesi il sm o5 hysedd ol
(F) xS bl sl slo Jow 0 goe 5L
5 oo b Sighe ;0 S a2 slacassd
3 e Jls plaie 4 a s 992 realse sla sl
A e (030 (65 30 Sl j55lels )l gy o)
o T 9B lacem sid (2o JiSow cod)b als
Oolidl s orie ca i )SS leanyl 3 ol (F) 0e—
NVRN PR [ | -V S SN Ry NS O] IELVEN | P
2 wed oo 2l Gy SlacnlgeS 5 lagnl gl
Q) oyl ol parr 4y 1 8L ol g (o0 Slgadl A
O ol pae G da b el 093 j0 &dlg o
30 e g (T helper (TH)) S8 T slocg —wgad
T (Treg)) souas T slo cowwgadd slasy g o Sac
3 soas T sl Jol—us ((B) pui—u (regulatory
Slaosls (5 5 g5l Jlid 53,5 3900 )b
S S dl Joo bras 4y 5 1Sy 0g5 el
Q1,555 o sloos Shae Treg sla Jobo (V) 0SS o0
55 9 Job—o b Job—w (lad (g, 4 1, 09>
oS i Oy 58S B oz 6yl sl gl

OhSen g Lo 0 56

oo

SX) S ydi & a5 b 3 gle ans o
5 o2l 993 slaslo 50D 5 glsz oS>
Sl 5% i8S Jale 31 S sl e e sl
g dha> a2l (o 4 Wgd oo ol | Lo lone
sl 053 slo o5 5l g o Joku o il 4 o]
J 50 real 995 slo (6 5lo 90 090l Mg (oo
u—“‘ 099 Lgl.b‘_g)l.o.u &9»....4 °}5)"°‘ () Sl U’“"‘)B‘
JB sk ar (Tl bye G Selgnens gl o lge
Dolite (e pw L jo o low l £t (29
357 s s )lery hls (o Sy el B30 51 i

Yeove Jlow po Sl coilag oyl jll g
0391 Gy Ly 30 oo 9 S o ol ide by
b oy oy mls olole ol bl g (V) ol
3 (Pl 228) Cow gy oDl 90 ¢ 25155 ey by
50 qu).m )‘(5“’["3)'“ J.:YJ uJ).a.'.)l..u W30y odxe
039, uUa).w 53 QLL:).MJ )‘ A.:QB.: u)l...c Y.V JLM
9 0dxa uLb)_m 4«.\.¢5 QLL:)_MJ 039 CA_M:‘)g nj)).:
S o S 5l a5l o0 185095 (V) iy ol s
Sl el @ yowl BB g ! i oo
(V) oS ool jaesi do (giesl

5 ol 095 b s le s90 RYS (et Sl S
as wilosls oyl ol Oldlae it de] piow
Ol 5 (el 995 (43,1 95 5 Ly (558 LLS)
29 @ ol 99 Cnl plss 59 4 e 45T 0l S92
azllas cpl 5l Gas e b o M 01,81 o e jen
P osd grlae JYs (pizmes g 90l (o 2 S590

gz sloslay
5 sl ol 4 oyl gl alo> Clate


https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ooy 5 el 365 slags)low Jilie bls)|

Soxdg & ylen l al>ye ya &5 Coil iS00
S99 b (plgle (i g (oal ptanaw 3, Ses
Sl 5l asls (oo o055 0,10 bl )l lagoes 5o
Sl Gly 2 el B (812 (sl i Jo2
(ol odle (Y) auiS oolai il jgegi 0o ol
Lye slo 05 (5T ol (1al5 L atilg (oo o 5085
ol 353 15 oSLia (slo S350 5 55055
31 «(Major histocompatibility complex (MHC))
Jol eizmen 0l 118 (559095 0d ol iy
0SS S s Joloes (sl 55T 55 L 69055
A, ,e5 TGF-B dL-10 ausle  cie! o
Vascular endothelial (VEGF)) 3g,c JLL5g0l
L gide oMLy g opj90! (growth factor
Immune ) ool w3l ool 0,5 5
L bhow Folea—i 9 J—e (checkpoints
(CTLA-4)) S —Sggul w T o ca —wgad
O——irg,m «(Cytotoxic T-lymphocyte antigen-4
PD-)) Job—w oo—i spya0l p Syo ) o)la 3
O——o93 «(Programmed cell death protein-1 (1
Tim-)) ¥ o )led T S 93 (w30 5 (slS 959!
3 ( T-cell Immunoglobulin and mucin domain3(3
(LAG-3) ¥ o,la—i Cawsad g3l Jled o3
&3 wo Codled (Lymphocyte activation gene3
i 048 098 o S Job S (oo 095 o |,
NS [E-F U SUNCSIS] NI PPN
«(Myeloid-derived suppressor cells (MDSC))
L Laye slo 56,5k ¢ i T (slo oo
«(Tumor-associated macrophages (TAM)) ;5045
Seiyns e Job—w 5 (ooulais B slo Cr il
Sl oo 3 ysess lmme ) 40 S9ree (serla
NI wiS 058 o |) 5)9085 28 slagaly
ol 4 Tregs sla ol s oo ol Olllae
3 (oo R g K oD o0 Slo1 3 H9egi Lanme 4
ol Gl 295 p 9095 GBS g Sl pday S
(F) axsS (o Lol Hoag5 )3 9 so05 Lame ) 50
i y5095 Jaore 10 Tregs sla Jolw olass 4> o
ST Gt 9 3blie Gial38l Glom 2eS oli L ol

VY o5, ) esled O o)ss 15y ySaisjs pgle alan

o)

5 (Transforming growth factor-beta (TGF-B)) L
Ohm s (penle ade (V) wuS oo Jles! TL-10
5 (IL-21 § IL-1B JL-6 (Jl s olaie a) ole I
3 900,5 Jlee !, Treg as—wgi «(poul 09> slos,lows
pelds cfgamma 0 () oS oo Sl Th17 ples
ol gam 5 0 a5 sle ey Ol I
P Py paw 2oL ol sl
Treg CD4" CD25" FOXP3" sla Jol—w o Shos
(%) cosl ol o

3 oS y g sl 0g3 a5 cul ol s olael
OB pebis 5l oS bl G 5 Sl ab Jalge
ol 093 sla (g ke ;o (F) 09—l o Sl Wloas
ook 4 pind el mhaw Jolas pas vals
JS G iplienle (S p oo glaw Sl
3 Jle plsie 4 (F) woo 0 7)) (b @oDle 550l
20t St e ) oses) & s o
5o () imed [L-6 5 IL-5 JFN-y ehass o33l
o S sl g Jolos pae e Yo
TH) T oogiid s 03,5 5 4o Jolas 59,55
s THy o Jolo s o)l .cew | (TH17 9 TH2
ooy sl ol Swless 0 THi 4 9> THiy
o odlive lase puusileg, b Sadvw joiles )l
oo e 0 GRS IR Sl 4 arg LA c |
0 ol 3l aaled (el ol e Jiag] 995 L IFN-y
Golos s TFN=y o TL-17 mha s 2ul33l o aimo
&8lgy0 () o)ls 0929 LLI )| (IBD) ooy, (ol
Sl ol stalsgs oS s sla S sl oS 5
S e Sl gla Jolw el glgil codled
(B wijls i (oo Dol g (Sremlogs 4 fly

olbsw
Yo¥e gl o Sl coilag slejlw T b
039 Gl yw Iy 50 o 9 S e o lade (b
V4,7 Sgd> 4O S ] oo 03 LJ.&.QJ?D (Y) S
)90 OgabeoV s Loy g Gl p o a0 990 (ygulis
Ol o lp VoV Jlo o by Sde 4 S
Lgl)\o LQLSA.A}\.\J 9 uUa)_w (V) Sl 008 dl.a;‘

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

() & 55 oo o3 THi7 TH2 TH; sl Jsl s
Jbe loe ) TH1 Joko 5l aseds o sla sl
1) SanS $iglis Ceo 5 (TNF-at g IFN-y (JL-2
Jsbo b b sl (55l lie 5 (F) s oo
g IL-13 ¢ IL-10 JL-6 JL-5 JL-4 oiileaTH>
olyod coua i g pape ol slo ax,],3 L IL-25
dL-17 sl S sl ades UL TH17 Jolow aiwn
5 ooyl 355 Gl s TL-26 o TL-22 JL-21 JL-6
51 ool slaws (F) sl anils i asilg se oyl pes
Lo ) 0 daS gage i cde 4 b pSanl o
J& 50 b sleop) Czr aaiS oo iyl 5098
iSiln Say e & 4z S i n Giales]
odplive (Sl (ool gl slaslo 5 lacnlSgls
OA) )13 925 53 (Gl 295 alaz I ol (5 )l5e

T S

L o b Cote oolhen b galsss 51 (S 590
ol el Slalllas 5,15 b ylls pus g b assay
3B el b g (peze Sleall LI jglay a5 il ool
o gl Slp |y ll, 0 el 355 5 le
mesilag, i oot e jokar 5 oo aclins
4 Wgd (oo ) 8L (pere DLl Yo 1) S Lade
Interstitial) 4y ; gwmbin Glew 4 e Colgd (o
as wilools lis s (5,55 e o (lung disease
Sl slmiasl 33l o cyal 093 paze Slgll ol
obid Slllae (pl fizmen (V) cunl ey, b ps
ol el 953 ST 4 Miee Ly il 00l
omailog (BLE) Snts 55z | syl il
% S IBD) 03g) (2l 5)los s RA) (L i
S ooy Az o 4 Ml s 5.
ook (Ve F) s el glojgeg8 (F 00 9 (S9>
155 Gy ke o, 4 S ol et o i
poad wiils o ety 5l (B (Sleys lo w3,
4y Ol g loshes (oo gl (8290 28 5 (S92
(V2 TT) a2 oo &) (ogee Sumod 5l Sidn

S Jo Y8 b il Sen g Landgren asllac
oS ols plots (@l el 5Lilr 50 (ysekes T10 55,

http://rjms.iums.ac.ir

OhSen g Lo 0 56

UL"" 99095 L (V0 NP e o‘),o..czs S
kb —w ;0 CD40 4 CD86 D80 sla Jo g0
slayys ‘_s.u‘ d_“‘)l 9095 Jaowe Treg slo Jol—w
oo (VF) 5 o i | T e 5 (5905
uoL‘> 6L¢ u;lS}oS 9909 A 03 LS"?‘)S Treg Lgl.m
0uisS oS o (plSgulw o (CCL22 4 CCL2)
2o (oo Ml 09t (o T S siid (b (0 @
sl Jos o Treg sla Jolw a5 cwl ool svalie (Y)
0 38 B w5 g 058 Logddd g Legidle (o—2ge
555 9 (oo Coron Sl &y e Wlgi o oS 0
Jlade ATP o ol5T zal38l s a4 Treg sla Jglu
Ol lBl 4 e g WSS (oo welgi (njeol ok
O e G,b opl sl g i g3 s CD73 / CD39
Sao (nlply (VF) wigd (oo (ol pim s 095
Foodlg o by loys o Treg Jolo oyols I3
Ci= 9 SR oy sladsl b
CCL28 «CCL5 CCL22 ,lai v JgSdgo (ol 5l &y
Oy o Jolw 5905 0,4l CXCL12 4 CCL2 .
L oS sl ol g u‘.)..o.?u « Sy 009, odnallel
sl Jow 5 Ll ;0 CCL28 § CCLS «LCCL22 =i 5
Sgdum 0 .\Jj.stA Treg 6L®J9lw A_Jd..> o @‘5;.}
Jolow lawgi ool by ol gaS sl 00 05 0,8
)5.n3.: ‘L:..m L LQJP L)"‘ UPL&A )Le(.a B ‘Treg
50 LAl b g oaid padats 0dei Sl 093 il e

B d..)‘yLSA o L’.:lS}ng 22 J&m rv».'a.u s D
31 lye 4 oais J S g (e pe Sl >
A 50 yeeg SE iy izres 9 2l Ol (RYS
St bl 3 o8 aaSsle g e 4383

VY 35580 osled O oyss 15jl) 1pSaisja ogle alan


https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ooy 5 el 365 slags)low Jilie bls)|

& Sy Gl g o2 dilas Ll e Gl (b o
(Y 8) (V5 ) Jooz) el asl oS olgid

395 S len S 5 Seeimn—u sgilei )l Gogn )
B I g L e
P e ;o @ld L))o end s 59
(oo—g) i ( S3elgilen slaseto ol jlen o
IS a9 adS (635 e (mal e (o
sle Gle v a0l Sy oS Jb joculoas
Olbom (nl )3 Legdle g o) ailas (pliny (Sliw g
s Bernatsky asllas ;o (YA (YA) cwl aidl juals
o) 4 M 050 0 Ad (59, p OLE Ol Sen
Sopmozr b dugliio ;0 Dlisg py ol s 5l g 7S e
590 v Judo 4 Vleisl a8 sl 5135 cagec
(V) (V) Jso2) el ooy s

=2 esg; ol sl )b 3elsl
S o ool Sl cnl Ol a4 ]y sle gk o
as sl Sy slo i 5 —ob Wlgs o o
) S35 (S olse 59,5 05 aa; 5 3lssl 5o DL
ailyd gl Jld ] Cdlate g ol bl ol jon
@l IS Gizmes (V0) 99—4 cuw | Sl
b b o e (3l55 00595 02 2 b Lape
Joles 53,65 oo p Jo L 009 bazme s Jo o0
XY FV) 310 3525 (25 50 s | 5 035, 55185 See
YYerr 69y 2 ol—i o),Ker s Hemminki axlUas
Sy Rl ol GLa S 5,8 poyii 4 D Lo
S5 039; Sl )5 1ol oo endos 4O
Lo b (NHL) o590 nae psiid 5 (9lsS ol
ared (V) ol BLS I )3 (39,5 5 )bem (2l
sl Jlw Gaslisl o sols s 6,550 Sldlas 4o
a Ml s 055, el lo 5lon T 5l
(V) Jguz) ams (oo Bl 1) (6 Dlmnss 5 (oo
AAARD)

Sl MS) 59 5l Jidle @ M (Lo
b 45 wiiS o0 4,25 (635 30 (mae pla 53 1) (e
s i Slaglb Ml Sl 15
el i 5l e A Ll (V) Cnlol pan (535 0
i )5 ol 31 s 4 09l yobo 4 (535

VY o5, ) esled O o)ss 15y ySaisjs pgle alan

oy

ool s & o] 518 e aaSy 4 S0
0 ools lis andlas ol Beb aind e 5 S
gac 4 Sgaome yaul 895 slas Lo L8 adlw as
A Gl L asS (oo 5550 1) (3 )lgS ol 3 a5
50 e g e 20165 oSl o sla by 4 DL
o8 s by 45 _tagl 595 closlons plw o5 >
ol Ml b g loline bLi )| 2isgsi ol L )lsS
WS e | Iy ol i a5 b S oS o gla
sdnellio 9 oS JBL 0 )i o5 0 sl (o Sl
218 (MS) i3ISl Jetlle &Moo ollas 5o
s9—a> 0gdlly jsb 4y (VY V) O Joaz) Wb (oo
S sl oK yo 2y by b (m2 g0 Sl
o Ll 5 00isS SG 20 Jelge s3le sl Gk
0 J3oz) (VF) 5,0 alyen s DNA gilans]
L g a5 6,5 a5 yeneS arlllas o
S35 5 o 5 Jlo dw b ol o], Sen 5 Shiokawa
8 plomil (ATP) peylil ol S5 ) Mes Jlos )+ A
S5 (YT Jlam 10 4 ol s £55 VA ggad
R e 890 addllae (pl o a5 ole it
595 s 3 Gl &l e ¢ pd Sy 285
.>¢s (Standardized incidence ratio:SIR) o ot
Jbo 5o ol 3)lge 519,00 Ve (g JB sk @
o olid as wal gluls sl 093 el
Ol 592 sl SLlas Jule S5 AIP 0929 ans
A, w0dae b s ool cdline b s oy yiion o]
Ohlewr o 3 by (o Sl 09 Sy
YD) 0 o yl5 FIAAIP janseis oloj 4o AIP
aie pilog; o Somi sl senl 055
(s sl b, gl ax g b soge bL )
Sl Sjgdgles sl oadan g gl iy nsiid
s B ey oy 5 wileols i il
3l gl 3 e o leg, 4 Slise pllace 2
podd o (515 sla et (s (!
logidlo 39 55 (U yms csy Gl s ctdS” ()l s
N8) el 035 Sasglsilan slo ot 5 (o)
e | oty S AT olay e 5 (TP
JESHolS Gl 92 le Ol & M) S

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

OhSen g Lo 0 56

e Gl ol s 4 M) Sy o] Gl o aglsgs o lan G =Y Jgi>

soaldgd gl e mls gl b

e.l.a

ooy

ol 2 (S)lew

(F,14,Y-,YYV)

(F, Y, Y, YA, Y
1)

(%, %)
(YF, Y'Y, YA)

(Y)

(Y+, YF, YA, T9)
(Y+,Y0,Y#)
(F, Y, VF, Fem
£Y)

(v¥)
™)

(YA)

(vF)

(¥, FY)
(v¥)

(Vo)

(YA)

28 P9l (eSS b ps poiid odne by ¢l Gl oy
Oy S oy Y 5S98 poiid cpiitio S5 Jolho poil (S 90
o) Sz 9 poid oMo gy
9 oy cjio Glb s iy Gl joo o) dld Gloyuo dllS” b ps
Segn poil) ) by (owg) (S gn i peil) (S plen by
NY5Sdob poiid epiiio )i Jobo poit) csaighe (o)
JUS)9ls oo
28 258 409l by (il V) T Jsbo posid (1l A) S5 039 ooy
N
039y ooy (3l V) JUSy by (12 V) 08l by (JUS)5lS by

(AnY) S268
(7 BY) poidd (nSagm st poid s ye b ol S b poo
S5y ras o ooy
Oy Rl O BY) ) olb s (2l 8 B Y) Gl ooy 530 b
slie ol (S (o Cungy
I ol (ol S b js S b ps 0120 Lo o
(2 ¥) T Jsho poisd
Js by (s oy a8 by
MALTp gl (315 (o3 by cS2 9 2 p5id
JE5 oo (l2¥) odme b poo
iy ol y ety by 0dne Gl oo
(22 Y=F) g T Jbo poi

shate punslog,

Ssotunw joiless )| worg)

039y 2ol ()low
0955 S)lew

95l pdgl CudS

Skl

o 3e Sl Jedle
Seotanp 397100l

sl gglho o
555 55bedsils
9SSl g
il Sagtmnnes 5 lisin
0P 95 pgyiiuw
oyl el i

o3l )9

Y0)

by b pw Slrio (rat] 055 (slo 6 5 locw
b ad s 5 a4 cwlogs an b ol Kal) ool
e 3L g Gogeg 0095 G,k cpl 5l &S lgn
39l (oo W H9095 loyo (6lp Azt j0 .S dgue
9 Jbd j9e95 hlie jo ) ceulogs alin ola asld
L ablae gl G;.o.il (ol s Golw Jd (FF) 5,5 W
Lo alg gogaiS ooolnll) olbe Al by
(_gLQ?)L) 4.!....:94 )..al.'> JL> ) XS &5"‘“‘ 09.‘> EE W

http://rjms.iums.ac.ir

o¢

Ol Ml Jlas 2alS LMS plb s as
Pl (w9 Sl Jidle Sie o jlo 595 @
aile oo camoy Gl oond s oS Conlonlds
> aleo b laess by b
(5 ) slaggaz) cwslond (5155 poadd 5 ol ,SSL
s Olf)‘ O 0D sanlie JJa.> udblf u;‘ Y7 X0)
00iiS” hawi Gloys slo w3y 4 Gl b 1) Ko
Oleyed (ol )5 (288 (il Bl L g (el e
3l G (5 ke (pl 0 ju Sl Cdled o8l L

VY 35580 osled O oyss 15jl) 1pSaisja ogle alan


https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ooy 5 el 365 slags)low Jilie bls)|

il oo il b pus 4 Ml Sy b )] Claio a5 iasldos (glo (lows Cand =T Jgis

ool 353 (b lon 3 ed oy jhd JalS

b ol

oeehgd solen

(Y4, YY,YA)

Ol (S5 039, b juo dogiMla | é gy (b o) Ailad b po

JEs b s iy

shate punsleg,

(v4,¥) logido ¢ )by ol o>y dlod (yllo pos aling yy (ol s Sotns jgilossy] g9l
(¥0) Oy aliwg g b pos o>y &l b yus (a5 b yoo ety o yus oo Sl Jplle
Bl b Gy pgid (lSSL
(YA) JSs oo o 395
(YA) J8s ol o RUTACE FORTL
(YA) IS5 ooy o3 o8 pusileg,

(Y Joaz) (FY 57 OA F) oo

2 e JsSse acle JUslsise glosoly (I
o ba 3l wish o plo Gl slashe e
51 stz glgil aims o 1,8 Baa | Ll g o
ale b ool (T by a5 e o oS
s S LST Jolis 09 o ooliw] Sl s (sloJols
oasS WL w556 sloods 5 5 0l sla,guS
5 23t Sl Sl dsse CenidisSLIT ol 50
Treg 9O Og>g0 GulS}J Lgl.mo..b'ﬁf M;LJ]
QA (F Jgoz) s
Wl 2 o oot loyd 9 Jood ()18 0 (o3l
PD- sl JsSgo .o CTLA-4 4 PD-1 0iiS o
3 pleie g8 5 ,b ;| CTLA4 41 /PD-L1
g xS o0 bai> 1) 6095 4 Jozd o orlo Lyl S
oyl it sl s, 4 |y ol g5 o S
30 o=,y Gl GloonisS ) lge (VY D F) S o
sl a1, Ol pgidle aiile o509 (> 20 (Jloys
3.0 ) oyl Slgl 30 )5 ailie b s 5 S5
3k Sl S e b oy aBlse (S
Olate a4 gl 5las sls Jlis @ 1) (—2)lse o el
irAEs: Immune-) ciwl 7wl b lad e Sl o)le
ol 2 09— e o (related adverse events
39> jop & e Sl oo (Hlr (B)lee g e
09ill j5bo 4 g siws goito 0olall G598 (ol o5

(55U 5F Blanl ) (slos i F il (s3)sSlsised
sl Jsso o uig o spipy o ool (el
Slawany Lol gl (S5 olge (Sz5S
Sloys § alFss Comolazsl b ol JsSgs «SuisSil
Slalllas (g )3 (TV0) Wgd (oo Jolbs | ok Lo
L bls)l o bl o)lse a5 w0 l—is ;5]
o il sLael 55, 2 Loy ol (gl 5gises]
Oy lanle s a2 (V) ) Caw Toals )55
Ol Jleiml iy bioe SB (ol p (i
GBS (el 095 590 9 (el 5l (AL Slaien
b

(Adoptive immunotherapy) JLaul ol5gig0n!
S | Gl s oy 50 00 lgael jlos GBs, o
725555 il b g b 580 (g5l laz Jolts oS
O 5lo)bgs B,y g PR —ibesl bl b o L
SIS 3 500iiS faaal 3 K V) Cel Lo
Sl o siid sl oolitn Tl jo JEl o 5 gigen
&S el pedle loys sl joeg 4 ax8ly L)
oo 3 85k g 51 o5
(FO) o,ls 0g2g Loy

592 RS 51 S (B gl Jolad (9,95 o2
3 ol sl 3l ool 1 ol by o bse anso

ool Claie ot

2o e by SO o Wlg go oy leyo
Cllsazg b andlogd oy leys 5 (550,88
IL-2 5 IFN 3l oolaw! pgas 4 ol cpenle as

g ad (il (2l Sen 4 e Wil oo

VY o5, ) esled O o)ss 15y ySaisjs pgle alan

oo

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

iz Gl pw 5 bads gl gisel 5| (56 3)lgs 5 Co =Y Jgaa

OhSen g Lo 0 56

oy oy b lasye (celdgs

&be S 5 Sl 5)lse B2 3y90 b oley
il ol gule
(VA, TA) 359585 5 08 Cajgre cmginle Cabid (gl sule S5l ko slogis)lS IL-2
(f9) $eksg Loy
(VA) oogiede ol JUS56lS oy
(\A) ol 3l S5l G055 s ot jilots] ogs) Oo5e S3gke oyl INF-a
ITP 9,5 6)8 2 comibygmn

(A) o3l gmey @il T Jobes pi
(\A) 95 S)lert g g o) «Sealus j5lalsy] ogzs) 039 3gim )5 sl oy

e
(\A) o8 b wsl ale (ol sl S5lS Jshos (sloginus) S INF-y 5 IL-2
(\A) 1595 )5 o5 «addgy 5 5:lS Jsho slogiom) IFN-02b 4 IL-2

LogiMe

503k Seml00iiS oo (g0 5T
(\A) o)l aigegiy gy (55 S poidd (S sm i) (CTLA-4 1) Glogadks!
AML doglis 35S 9 8
CML CLL
(VY, VF, VA, 0¢) Caild o sdonn eSSl logide
(\A) Cailoys S logiMe Clogoslinl b Clogards 5
(\A) Caggn il g9l desloyd iy fgpn (g oSilitg Logidle TAA sz + CTLA-A ]
(oY) omilogy Lo (i (osg) L jlygmy eate puilog) 4, olbyw 9 PD-1 sl 5 CTLA-4 il
=S P oley
(V),VF,8°) L5955 (6515 o5 oy ullind] wusln «dsS (uigeghy HCC RCC NSCLC dogsMo (PD-1 &) Cloglgs
Jobo Logins )8 (S g0 psid

5332 039 ol o o8 S

Ol (sl ylome Gloyus

O 9
o) s eallind] 2l S ipny il NSCL iyl (PD-1 1) g
Jobo Lginn S (152 90
0355 9y Ol (8,850
(%) 23 09 338 VBT ln (s Cuigegiy NSCLC.cs51,0! s)lome oo (PDL-1 () logidgil
(VF) 32y 090 22 SIS wuils wdsS wasgaghy Login, 5 (653 (ylme o oo (PDL-1 =1) Glaglyl
Ik Jsho
(VY) 320 0958 238 OYME] cuiln (oS udgosy ol gl ooy loglly 9o

Jsho (clogizus S RCC (S5 1t Joho 4 olbpos INSCLC (3030 (ssigks saus) CML

055 )13 80 cov cal (Sew S 2 ax 510l
o8 us Ygans siol b basye cil> o)lse Lo
*‘-‘-‘5 @ S 0 ) AS 5 Sy gy 0950 998 (GB)lsS
Sl deds 4 sl b Lo (il (B)lse (OF B F)
g2l s ol b b e slocnlisnlw (ab

Y3 LT ATt H RPN CLL ol SSskn (o) AML 6988 ol (loginw IS’ :RCC

55 Jgbe glogi S HCC gels

Gy OF) 25,15 o b S ) 5o (55, 2 Loy
Solos 9 (So2ldg> a5 (aBlge o Sl s (Lo
L ol nl ol 1S 300 9525 (e o]
L ladye il (2)lse a0l Hlas ioliél 4 olgs o
Commd Oy as Hloyo 4w by jo (IrAES) ol

o1

http://rjms.iums.ac.ir

VY 35580 osled O oyss 15jl) 1pSaisja ogle alan


https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ooy 5 el 365 slags)low Jilie bls)|

e

" oS g 150 a0
! s
e 2!
e S
3= 53
TSRS
e
igileg; 951
St s S
\ e L TH17/Treg

s

Ol 2l fgigen]
Sty 2l s S5
B ooga
dgileg) H3Ss
TH17/Treg

ol

w

().o'\.'> AJJUa.o) OUG).N ) Qo.g“ 395> &olow JoLJ)I—\ Ji.w

Ol g (Sealogs el 590 Djg—o y0 0050
w2 b galog> 5 by a3 by ye (rraasiie
Sloys sla, S, anilsy b aiS (6,53 o 5 o5 Lis
oy X yS S ]y S (Bl by 5 lie
@ kol plas oS e g Sl Wt
2 ogdle IS (gt 655 5 Sloyd ol
laslasi_wl diey 1o Sladllas Wb ou i 445 5 )lge

)5 jlog 5 (sl 009, yold 9,50 (S5 o (S
5 GO5> Am 35 (Sl Larkoas (Sl
ey Ll s B s bt S bl g5l

o rnbu‘ )Jé!).ud |) 0SS =

References

1. Chanza NM, Xie W, Issa M, Dzimitrowicz H,
Tripathi A, Beuselinck B, et al. Safety and efficacy of
immune checkpoint inhibitors in advanced existing
urological cancers with pre- - autoimmune disorders :
a retrospective international multicenter study. J
Immunother Cancer. 2020:1-10.

2. Cancer [Internet]. [cited 2021 Jun 5].
https://www.who.int/news-room/fact-
sheets/detail/cancer

3. Anderson MS, Su MA. AIRE expands: new roles
in immune tolerance and beyond. Nat Rev Immunol.
2016 Apr;16(4):247-58.

4. Valencia JC, Egbukichi N, Erwin-cohen RA.

VY o5, ) esled O o)ss 15y ySaisjs pgle alan

oy

L ooleye by o5 as T slac PYss)

Ry t) G,.,o.»‘ Lr""))l" Lgl.:b(;‘_wi‘ 6[.%0..\.;.;5)[.@{4’
49 @L,.u)ljf Slallas ) PSR (pl yogde (OF)
Sl o b e ige (b g SIS ol (A 0,90
Ol g2y (Sl b kb e (Sl B)lse e sl

AOO-ON)

Soalds3 5 Olb o b G (ol s (S 00 2

Se & Sl (2552 oo Su b cenlite o5l 5k
@l St Gl 2l Fgigel () JS2) (o o
35S 638 SLigmg See ol Bl St oS
Treg/THI7 o soodhy B slacawsad waigileg,
9> dnw o g jop & ke &S Wt s holge alex |
A8 e Slagleys oz Selos blie )3 098 el
2SS e ye Sighe iipeye Sledl sl laE—ly
Baa 390 ()] e el 995 )3 0uis S8 Jolw
Sl s adgilag ) Hei ¢ 1l o T ool 095 50
5 Tre@/TH17 _ms cowsdly el 31 (K55 o505 o
355 4 Mo (hlo a5 st Jbolse 52 bagyge )50
lbabyl, iz Al e ol dat e |, e
oS melais oz lahg) (b s el (S
B ol 5 Sl slacs loms (1p (ol piencnns

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

Autoimmunity and Cancer, the Paradox Comorbidities
Challenging Therapy in the Context of Preexisting
Autoimmunity. J. Interferon Cytokine Res.
2019;39(1):72-84.

5. Khan S, Gerber DE. Seminars in Cancer Biology
Autoimmunity, checkpoint inhibitor therapy and
immune-related adverse events: A review. Semin
Cancer Biol [Internet].  2019;(January):0-1.
https://doi.org/10.1016/j.semcancer.2019.06.012

6. Crowley T, O’Neil JD, Adams H, Thomas AM,
Filer A, Buckley CD, et al. Priming in response to pro-
inflammatory cytokines is a feature of adult synovial
but not dermal fibroblasts. Arthritis Res Ther.
2017;19(1):1-11.

7. Leung S, Liu X, Fang L, Chen X, Guo T, Zhang J.
The cytokine milieu in the interplay of pathogenic
Th1/Th17 cells and regulatory T cells in autoimmune
disease. Cell Mol Immunol. 2010 May;7(3):182-9.

8. Ueno H, Banchereau J, Vinuesa CG.
Pathophysiology of T follicular helper cells in humans
and mice. Nat Immunol. 2015 Feb;16(2):142-52.

9. Harbour SN, Maynard CL, Zindl CL, Schoeb TR,
Weaver CT. Thl7 cells give rise to Thl cells that are
required for the pathogenesis of colitis. Proc Natl Acad
Sci U S A. 2015 Jun;112(22):7061-6.

10. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for
36 Cancers in 185 Countries. 2021.

11. June CH, Warshauer JT, Bluestone JA.
perspective Is autoimmunity the Achilles’ heel of
cancer immunotherapy ? Nat Med. 2017;23(5).

12. Umansky V. Immunosuppression in the tumor
microenvironment: where are we standing? Vol. 22,
Seminars in cancer biology. England; 2012. p. 273-4.

13. Whiteside TL. Regulatory T cell subsets in
human cancer: are they regulating for or against tumor
progression? Cancer Immunol Immunother. 2014
Jan;63(1):67-72.

14. Alissa T, Hatzioannou A, Legaki Al, Varveri A,
Verginis P. Balancing cancer immunotherapy and
immune-related adverse events : The emerging role of
regulatory T cells. J Autoimmun. 2019;104(August).

15. Criscitiello C, Bagnardi V, Esposito A, Gelao L,
Santillo B, Viale G, et al. Impact of autoimmune
diseases on outcome of patients with early breast
cancer. Oncotarget. 2016 Aug;7(32):51184-92.

16. Cao X, Cai SF, Fehniger TA, Song J, Collins LI,
Piwnica-Worms DR, et al. Granzyme B and perforin
are important for regulatory T cell-mediated
suppression of tumor clearance. Immunity. 2007
Oct;27(4):635-46.

17. Boissonnas A, Scholer-Dahirel A, Simon-
Blancal V, Pace L, Valet F, Kissenpfennig A, et al.
Foxp3+ T cells induce perforin-dependent dendritic
cell death in tumor-draining lymph nodes. Immunity.
2010 Feb;32(2):266-78.

18. Amos SM, Duong CPM, Westwood JA, Ritchie
DS, Junghans RP, Darcy PK, et al. Review article

OA

OhSen g Lo 0 56

Autoimmunity associated with immunotherapy of
cancer. Blood. 2016;118(3):499-510.

19. Chen YJ, Chang YT, Wang CB, Wu CY. The
risk of cancer in patients with rtheumatoid arthritis: a
nationwide cohort study in Taiwan. Arthritis Rheum.
2011 Feb;63(2):352-8.

20. Franks AL, Slansky JE. Multiple Associations
Between a Broad Spectrum of Autoimmune Diseases
, Chronic Inflammatory Diseases and Cancer.
Anticancer Res.2012;1136:1119-36.

21. Amari W, Zeringue AL, McDonald JR, Caplan
L, Eisen SA, Ranganathan P. Risk of non-melanoma
skin cancer in a national cohort of veterans with
rheumatoid arthritis. Rheumatology (Oxford). 2011
Aug;50(8):1431-9.

22. Bongartz T, Sutton AJ, Sweeting MJ, Buchan I,
Matteson EL, Montori V. Anti-TNF antibody therapy
in rheumatoid arthritis and the risk of serious
infections and malignancies: systematic review and
meta-analysis of rare harmful effects in randomized
controlled trials. JAMA. 2006 May;295(19):2275-85.

23. Krathen MS, Gottliecb AB, Mease PJ.
Pharmacologic immunomodulation and cutaneous
malignancy in rheumatoid arthritis, psoriasis, and
psoriatic arthritis. J Rheumatol. 2010
Nov;37(11):2205-15.

24. Landgren AM, Landgren O, Gridley G.
Autoimmune Disease and Subsequent Risk of
Developing Alimentary Tract Cancers Among 4 . 5
Million US Male Veterans. Cancer J. 2011;1163-71.

25. Shiokawa M, Kodama Y, Yoshimura K,
Kawanami C, Mimura J. Risk of Cancer in Patients
With Autoimmune Pancreatitis. Am J Gastroenterol
[Internet]. 2013;108(4):610-7. Available from:
http://dx.doi.org/10.1038/ajg.2012.465

26. Ekstrom K, Hjalgrim H, Brandt L, Baecklund E,
Klareskog L, Ekbom A, et al. Risk of malignant
lymphomas in patients with rheumatoid arthritis and in
their first-degree relatives. Arthritis Rheum. 2003
Apr;48(4):963-70.

27. Smitten AL, Simon TA, Hochberg MC, Suissa S.
A meta-analysis of the incidence of malignancy in
adult patients with rheumatoid arthritis. Arthritis Res
Ther. 2008;10(2):R45.

28. Chen YJ, Chang YT, Wang CB, Wu CY.
Malignancy in systemic lupus erythematosus: a
nationwide cohort study in Taiwan. Am J Med. 2010
Dec;123(12):1150.e1-6.

29. Parikh-Patel A, White RH, Allen M, Cress R.
Cancer risk in a cohort of patients with systemic lupus
erythematosus (SLE) in California. Cancer Causes
Control. 2008 Oct;19(8):887-94.

30. Bernatsky S, Ramsey-Goldman R, Gordon C,
Clarke AE. Prostate cancer in systemic lupus
erythematosus. Int J cancer. 2011 Dec;129(12):2966—
9.

31. Walsh A, Mabee J, Trivedi K. Inflammatory
bowel disease. Prim Care. 2011 Sep;38(3):415-32;


https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

ooy 5 el 365 slags)low Jilie bls)|

vii.

32. Mayer L. Evolving paradigms in the
pathogenesis of IBD. J Gastroenterol. 2010;45(1):9—
16.

33. Hemminki K, Li X, Sundquist J, Sundquist K.
Cancer risks in Crohn disease patients. Ann Oncol Off
J Eur Soc Med Oncol. 2009 Mar;20(3):574-80.

34. Velayos F. Colon cancer surveillance in
inflammatory bowel disease patients: current and
emerging practices. Expert Rev Gastroenterol
Hepatol. 2008 Dec;2(6):817-25.

35. Bahmanyar S, Montgomery SM, Hillert J,
Ekbom A, Olsson T. Cancer risk among patients with
multiple sclerosis and their parents. Neurology. 2009
Mar;72(13):1170-7.

36. Sumelahti ML, Pukkala E, Hakama M. Cancer
incidence in multiple sclerosis: a 35-year follow-up.
Neuroepidemiology. 2004;23(5):224-7.

37. Curtis JR, Lee EB, Kaplan I V, Kwok K, Geier
J, Benda B, et al. Tofacitinib , an oral Janus kinase
inhibitor : analysis of malignancies across the
rheumatoid arthritis clinical development programme.
Ann. Rheum. Dis. 2016;831-41.

38. Mandal S, Pile K, Chacko RT, Danda D.
Malignancy and autoimmunity : causally or casually
related ? Int J Rheum Dis. 2014;601-5.

39. Askling J, Linet M, Gridley G, Halstensen TS,
Ekstrom K, Ekbom A. Cancer incidence in a
population-based cohort of individuals hospitalized
with  celiac disease or dermatitis herpetiformis.
Gastroenterology. 2002 Nov;123(5):1428-35.

40. Thibault A, Maria J, Partouche L, Goulabchand
R, Riviére S, Rozier P, et al. Intriguing Relationships
Between Cancer and Systemic Sclerosis : Role of the
Immune System and Other Contributors. Frontiers in
Immunology. 2019;9(January):1-14.

41. Olesen AB, Svaerke C, Farkas DK, Serensen
HT. Systemic sclerosis and the risk of cancer: a
nationwide population-based cohort study. Br J
Dermatol. 2010 Oct;163(4):800-6.

42. Scope A, Sadetzki S, Sidi Y, Barzilai A, Trau H,
Kaufman B, et al. Breast cancer and scleroderma.
Skinmed. 2006;5(1):18-24.

43. Voulgarelis M, Ziakas PD, Papageorgiou A,
Baimpa E, Tzioufas AG, Moutsopoulos HM.
Prognosis and outcome of non-Hodgkin lymphoma in
primary Sjégren syndrome. Medicine (Baltimore).
2012 Jan;91(1):1-9.

44. Wraith DC. The Future of Immunotherapy: A
20-Year Perspective. Front Immunol. 2017;8:1668.

45. Dudley ME, Yang JC, Sherry R, Hughes MS,
Royal R, Kammula U, et al. Adoptive cell therapy for
patients with metastatic melanoma: evaluation of
intensive myeloablative chemoradiation preparative
regimens. J Clin Oncol Off J Am Soc Clin Oncol.

VY o5, ) esled O o)ss 15y ySaisjs pgle alan

o9

2008 Nov;26(32):5233-9.

46. Gogas H, Kirkwood JM, Falk CS, Dafni U,
Sondak VK, Tsoutsos D, et al. Correlation of
molecular human leukocyte antigen typing and
outcome in high-risk melanoma patients receiving
adjuvant interferon. Cancer. 2010 Sep;116(18):4326—
33.

47. Ascierto PA, Gogas HJ, Grob JJ, Algarra SM,
Mohr P, Hansson J, et al. Adjuvant interferon alfa in
malignant melanoma: an interdisciplinary and
multinational expert review. Crit Rev Oncol Hematol.
2013 Feb;85(2):149-61.

48. Fraenkel PG, Rutkove SB, Matheson JK, Fowkes
M, Cannon ME, Patti ME, et al. Induction of
myasthenia gravis, myositis, and insulin-dependent
diabetes mellitus by high-dose interleukin-2 in a
patient with renal cell cancer. J Immunother.
2002;25(4):373-8.

49. Rosenberg SA, White DE. Vitiligo in patients
with melanoma: normal tissue antigens can be targets
for cancer immunotherapy. J Immunother with
Emphas tumor. Immunol OffJ Soc Biol Ther. 1996
Jan;19(1):81-4.

50. Young A, Quandt Z, Bluestone JA. The
Balancing Act between Cancer Immunity and
Autoimmunity in Response to Immunotherapy.
Cancer Immunol. Res. 2018;1445-53.

51. Khan SA, Pruitt SL, Xuan L, Gerber DE..
Prevalence of Autoimmune Disease Among Patients
With Lung Cancer: Implications for Immunotherapy
Treatment Options. JAMA Oncol. 2016 Nov
1;2(11):1507-8.

52.Song L, Wang Y, Zhang J, Song N, Xu X, Lu Y.
The risks of cancer development in systemic lupus
erythematosus (SLE) patients: a systematic review
and meta-analysis. Arthritis Res Ther. 2018
Dec;20(1):270.

53. Postow MA, Sidlow R, Hellmann MD. Immune-
Related Adverse Events Associated with Immune
Checkpoint Blockade. N Engl J Med. 2018
Jan;378(2):158-68.

54. Liu J, Blake SJ, Smyth MJ, Teng MW. Improved
mouse models to assess tumour immunity and irAEs
after combination cancer immunotherapies. Clin
Transl Immunol. 2014 Aug;3(8):e22.

55. Khoshmirsafa M, Seif F, Mohsenzadegan M,
Najafi M, Mokhtarian K, Shekarabi M. Circulating
microRNAs, valuable biomarkers in biological fluids.
Razi J Med Sci [Internet]. 2017 Oct 10 [cited 2021
Aug 16];24(160):22-36. Available from:
http://rjms.iums.ac.ir/article-1-4768-en.html.(Persion)

56. Marschner D, Falk M, Javorniczky NR, Hanke-
miller K, Rawluk J, Schmitt-gracff A, et al
MicroRNA-146a regulates immune- related adverse
events caused by immune checkpoint inhibitors. JCI

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-7137-fa.html

[ Downloaded from rjms.iums.ac.ir on 2025-08-01 ]

Insight. 2020 Mar 3;5(6).

57. Boldin MP, Taganov KD, Rao DS, Yang L, Zhao
JL, Kalwani M, et al. miR-146a is a significant brake
on autoimmunity, myeloproliferation, and cancer in
mice. J Exp Med. 2011 Jun;208(6):1189-201.

58. Sheervalilou R, Shahraki J, Shahraki O,
Shirvalilou S, Ghaznavi H. A review on microRNAs’
function, detection and evaluation methods,
expression dysregulation mechanisms and possible
applications in clinical phase as diagnostic, prognostic
and therapeutic biomarkers of lung cancer patients.
Razi J Med Sci [Internet]. 2020 [cited 2021 Aug
171;27(3):101-21. http://rjms.iums.ac.ir/article-1-
6090-en.html. (Persion)

http://rjms.iums.ac.ir

T

OhSen g Lo 0 56

VFY 225550 esled O oy 185l ipSaisjs gle alan


https://rjms.iums.ac.ir/article-1-7137-fa.html
http://www.tcpdf.org

