
C
 

1. 

 
 

 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
                                  
 
Hematopoietic Ste
Sciences, Tehran, I

 
Risk Fact
Hemato

Mahshid Meh
Hossein Bona
 
 Received: 6 Au

Abstract 
    Background
transplantation 
some risk facto
   Methods: W
disorders who 
analyses of tim
level of statistic
   Results: Acu
odds of GVHD
p<0.001). The 
BMI above 30 
antigen was 76
   Conclusion: 
infection/reacti
GVHD. 
 
Keywords: He
 
Conflicts of Interes
Funding: None 
 
*This work has bee
  Copyright© Iran 
 
Cite this articl
Graft-Versus-Ho
(2 Nov);35:145. h
 
 

Introducti
Allogeneic 

lo-HSCT) is a
ical disorders
however, is a 

iginal Arti
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Abbas Hajif
       Dr Masoud Soleim

em Cell Research C
Iran 

tors of G
poietic S

hdizadeh1, Say
akchi1, Masou

ug 2020              

d: Graft-versus
n (allo-HSCT). T
ors on GVHD in

We retrospectiv
underwent allo

me to event data
cal significance
ute GVHD (aGV
D incidence in m

patients with b
(CI, 0.007-0.2

6% lower than p
In a nutshell

ivation status m

ematopoietic St

st: None declared 

en published under
University of Medi

le as: Mehdizad
ost Disease in the
https://doi.org/10

on 
hematopoieti

an important th
s (1, 2). Graf
deadly conseq

icle   
ac.ir   
al of the Islam

ran. 2021(2 Nov)

_ 
fathali, hajifathali@
mani, soleim_m@m

Center, Shahid Beh

Graft-Ver
Stem Cel

yeh Parkhideh
d Soleimani1 *

      Published: 

s-host disease (
Thus, it is neces
ncidence in pati
ely evaluated 

o-HSCT in Tale
a were performe
e for univariabl
VHD) was seen
male to female 
body mass inde
27; p=0.013). T
patients with po
l, our results 
might be pivota

em Cell Transp

r CC BY-NC-SA 1.0 li
ical Sciences  

deh M, Parkhideh
 Iranian Allogene

0.47176/mjiri.35.

ic stem cell tr
herapeutic cho
ft-versus-host 
quence of allo

 
mic Republic

;35.145. https://d

@yahoo.com 
odares.ac.ir 

heshti University of

rsus-Host
l Transpl

h1, Sina Salari1

*      , Abbas Ha

2 Nov 2021 

(GVHD) is a 
ssary to evaluat
ients with allo-H
the GVHD inc
eghani hospital
ed using the Lo
e and multivari
n in 59 (29.6%
transplants wa

ex (BMI) below
The odds of GV
ositive CMV an

indicated that 
al risk factors, 

plantation, Graf

icense. 

h S, Salari S, Ro
eic Hematopoieti
145  

ransplantation
oice for hemato

disease (GV
o-HSCT (3, 4).

c of Iran (MJ

doi.org/10.47176/

f Medical 

 
↑W
Gra
allo
HS
in d
 
→

Th
rec
inf
sho
ma

 

t Disease
lantation

 
1, Elham Rosh
ajifathali1*      

 

serious compli
te the risk facto
HSCT. 
cidences and r
l, Tehran, Iran, 
ogistic regressio
iable analyses w

%) patients, and 
s 3.49 times gr

w 18.5 had 96%
VHD incidence 
ntigen (CI, 0.06-

the donor-rec
 which should 

ft-Versus-Host 

shandel E, Kaze
ic Stem Cell Tran

n (al-
tolog-

VHD), 
. The 

repo
denc
GVH
tivel

IRI) 

/mjiri.35.145  

What is “already
aft-versus-host 
ogeneic hema

SCT). The risk 
different popula

→What this artic
e 10-year expe

cipient gender d
fection are risk
ould be taken 
anagement.  

e in the I
n: A 10-Y

andel1, Moha

ication associat
ors of GVHD in

risk factors in 
between 2007 

on model. Com
was set at 20% 
18 (9%) patien

reater than the m
% lower odds of

in patients wh
-0.93; p=0.081)
cipient gender 

be taken into 

Disease, Body 

mi MH, Bonakch
nsplantation: A 1

orted incidenc
ce ranges of
HD (cGVHD)
ly (5). The c

y known” in th
disease (GVHD
topoietic stem
factors of GVH
ations.   

cle adds: 
erience from ou
disparity, patien

factors of GV
into account 

ranian A
Year Expe

mmad Hossei

ted with alloge
n allo-HSCT. H

199 patients d
and 2017. The
putations were 
and 10%, respe
nts developed c
male-to-male tr
f GVHD incide
o were negativ
).  

disparity, the
account for pr

Mass Index, Cy

hi H, Soleimani 
0-Year Experien

e of GVHD i
f acute GVH
) is 30% to 50
riteria of GV

his topic: 
D) is a serious 

m cell transpl
HD are controv

ur HSCT cente
nts’ BMI, and c
VHD in allogen
t for GVHD 

Allogenei
erience  

in Kazemi1,  

eneic hematopo
Herein, we studi

diagnosed with
e univariable an

performed usin
ectively.  
chronic GVHD
ransplantations 
ence compared 
ve for cytomega

e recipient's B
revention and 

ytomegalovirus

M, Hajifathali A
nce. Med J Islam 

is 20% to 60%
HD (aGVHD)
0% and 30% to
VHD classific

consequence o
lantation (allo
versial and vary

er shows donor
cytomegaloviru
neic HSCT tha
prevention an

ic 

oietic stem cel
ed the effects o

h hematologica
nd multivariabl
ng SAS, and th

(cGVHD). Th
(CI, 1.16, 11.5
with those with
alovirus (CMV

MI, and CMV
management o

s 

A. Risk Factors o
Repub Iran. 202

% and the inci
) and chronic
o 70%, respec
ation to acute

of 
o-
y 

r-
us 
at 
d 

ll 
of 

al 
e 
e 

e 
5; 
h 

V) 

V 
of 

of 
1 

i-
c 

c-
e 

https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.145
https://orcid.org/0000-0002-2191-0594
https://orcid.org/0000-0003-1972-7771


j

 
 GVHD Risk 

 
 http://m
Med J Is
 

2 

and chronic w
rence before 
classification 
tion (6-8). G
attacked by d
cells (APCs) 
ing host-deriv
cytes for relea
ing tumor-ne
interleukin (IL
by immune c
GVHD are sk
(54%), and li
junctivitis, or
diarrhea, and
rate (11-14). 
based on the
grade I (mild
severe) (14). 
al of 25% and
The treatment
is the best stra

Over the p
various risk f
patient and d
recipient rela
(5) human 
GVHD proph
body irradiati
cytomegalovi
donor (15-17)

The evaluat
HSCT recipie
factors of GV
tutes of Healt
the evaluation
with GVHD 
management 
effect of som
our 10-year e

 
Methods 
Patients 
This retrosp

(102 (51.3%) 
age of 32.50±
orders, who u
the Hematop
Therapy Cent
study receive
University of 
sis was extrac
consent was o

The studied
acute myeloid
kemia (ALL)
kin’s disease 
received allog
matched in H
cept for 5 tr

Factors in allo

mjiri.iums.ac.ir 
slam Repub Ira

were previous
or after 100 d
criteria are b

GVHD starts w
donor T lymph

are responsib
ved antigens a
asing the proi
ecrosis factor
L)-12, and IL

cells (10-12). 
kin (81% of p
iver (50%). T
ral mucositis, 
d hemorrhagic

The grades 
e severity of
d), II (medium
The grades II
d 5%, in that o
t in high stage
ategy. 
ast 3 decades

factors associa
donor age; (2)
ationship; (4) 
leukocyte an
hylaxis; (7) c
ion (TBI); an
irus (CMV) i
).  
tion of GVHD
ent and donor

VHD had been
th consensus c
n of other ris
could be mor
of the disease

me risk factors
xperience in 1

pective study 
 men and 97 
±10.79 years 
underwent all

poietic Stem 
ter of Talegh

ed the ethical 
f Medical Scie
cted from the
obtained from
d hematologi
d leukemia (A
), non-Hodgk
(HD), and ap
geneic stem c

HLA-A, -B, -C
ransplantation

o-HSCT 

an. 2021 (2 Nov

sly based on 
days post-HSC
based on the c
when the reci
hocytes (9). A

ble for recogn
and activating
inflammatory 
r (TNF)-α, in

L-1, which lead
The most sus

patients), gastr
Their damages

hepatic veno-
c cystitis, wi
of acute and

f organ invo
m), III (seve
I and IV with
order, have po
es is irksome, 

s, many studi
ated with GV
 underlying d
donor-recipie

ntigens (HLA
conditioning r
nd (9) viral in
in the recipie

D risk factors
r on admissio
n defined by t
criteria (NCC)
sk factors and
re beneficial 

e. In this study
s on GVHD in
199 allo-HSC

was performe
(48.7%) wom
and various h

lo-HSCT from
Cell Transpl
ani Hospital, 
approval from

ences. The dat
e clinical reco

m all patients. 
ical disorders
AML), acute l
kin’s lymphom
lastic anemia 

cell transplant
C, -DRB1, and
ns in which 

 

v); 35:145. 

the day of oc
CT, while the
clinical manif
ipients' organ
Antigen presen
nizing and pre
g donor T lym

cytokines, inc
nterferon (IFN
d to organ dam
sceptible orga
rointestinal sy
s cause kerato
-occlusive dis
ith high mort
d chronic GV
lvements, inc
re), and IV (
the 5-year su

oor prognosis 
hence, preven

ies have ident
VHD, includin
disease; (3) do
ent sex mism

A) mismatch;
regimen; (8) 
nfections, suc

ent or even in

s is required in
on date. Some
the National I
) (8, 18); how

d their relation
in prevention

y, we describe
ncidence base
T patients. 

ed on 199 pat
men), with a m
hematological
m 2007 to 20
antation and 
Tehran, Iran.

m Shahid Beh
taset for the an

ords, and infor

s mainly incl
lymphoblastic
ma (NHL), H
(AA). All pat

ts, which are 
d -DQB1 loci
1 locus was 

 

ccur-
e new 
festa-

ns are 
nting 

esent-
mpho-

clud-
N)-γ, 
mage 

ans in 
ystem 
ocon-
sease, 
rtality 
VHD, 
clude 
(very 

urviv-
(13). 
ntion 

tified 
ng (1) 
onor-

match; 
; (6) 
total 

ch as 
n the 

n the 
e risk 
Insti-

wever, 
nship 
n and 
ed the 
ed on 

tients 
mean 
l dis-
17 at 
Cell 

. The 
heshti 
analy-
rmed 

luded 
c leu-
Hodg-
tients 
fully 
i, ex-
mis-

matc
spec
meth
HEP

 
Co
Th

tered
busu
succ
Sand
mg/m
tioni
com
(Lom
and 
for 1

 
Pe
H

dono
gran
gras
bloo
Opti
conj
CD3
were
gen)
clea

 
Ne
Al

ing 
cona
infec
brile
tion 
rece
plan
reac

 
GV
Al

(CsA
trans
12.5
ate (
+11 
rece
Gen
GVH

W
GVH
clini
in li
logic
ifest
Ag w
time

ched. HLA t
cific primer-p
hod (19). Pat
PA air filtratio

onditioning Re
he myeloablat
d intravenous
ulfan (BU; Otu
ceeded by 2 
doz) 60 mg/k
m2 once a da
ing (RIC) reg

mprised fludar
mustine, Brist
Melphalan (A

1 day. 

eripheral Bloo
ematopoietic 
ors using subc
nulocyte-colon
stim, Amgen) 
od stem cells 
ia (Terumo B
jugated hum
34+ cells (PE-
e counted by
). All patients
r cells and CD

eutropenia Ph
ll patients rec
the neutropen

azole, and cip
ction. Intrave
e neutropenia

were admini
eived G-CSF 
ntation until 
ched-up to 1.5

VHD Prophyla
ll patients re
A; Sandoz) in
splantation da

5 mg/kg/day P
(MTX; Sando

(6 mg/kg) a
eived 2.5 mg
nzyme) for 2 d
HD prophylax

We applied th
HD incidence
ical signs, inc
iver function 
cal criteria in 
tations for dia
were measure

e PCR detectio

yping was p
polymerase c
tients were ke
on. 

egimen 
tive condition
sly to all pat
uska) 0.8 mg/
days of eithe
g/day or flud

ay for 5 days.
gimen utilized
abine 30 mg/
tol Myers) 10

Alkeran; Glax

od Stem Cell Is
stem cells mo

cutaneous adm
ny stimulatin
for 4 consecu
were harvest
CT, Lakewoo

man anti-CD3
-conjugated h

y flow cytome
s received 5×
D34+ cells/kg, 

hase Manage
ceived prophy
nia phase, inc
rofloxacin for
nous imipene
and metroni

stered. Moreo
(5 µg/kg/day)
the day at 

×109/L.   

axis and Diagn
ceived 3 mg/

ntravenously b
ay was assume
P.O. for 6 mo
z) IV on days 

as GVHD pro
/kg of anti-t

days (-1 and -2
xis. 
he NCC syst

in allo-HSCT
cluding diarrh
tests, along w
the involved o
agnosis of GV
ed before and
on kit (Dynab

performed usi
chain reactio
ept in isolate

ning regimen 
atients, which
/kg every 6 ho
er cyclophosp

darabine (Flu; 
. Reduced Int

d for HD and 
/m2 IV for 5
00 mg/m2 P.O

xoSmithKline)

Isolation 
obilization is 
ministration of
ng factor (
utive days. Th
ted using aph
od). The CD3
3, Beckman 
human anti-C
etry (Attune 

×108 and 2-4 
 respectively. 

ement 
ylactic antibio
cluding oral a
r viral, fungal
em and vanco
idazole for in
over, patients 

y) from the da
which neut

nosis 
/kg/day of cy
between days 
ed as day zero

onths along w
s +1 (10 mg/kg
ophylaxis. Tw
thymocyte gl
2) in addition

tem for the 
T patients (7)
hea, rash, and
with biopsy an
organs, were p
VHD. Moreov

d after the HS
bio), and posit

 

ing the single
n (PCR-SSP

ed rooms with

was adminis
h consisted o
ours for 4 day
phamide (CY
Genzyme) 30

tensity Condi
NHL patient
 days, CCNU
O. for 2 day
) 40 mg/m2 IV

induced in the
f 5 to 10 µg/kg
(G-CSF) (fil
hen, periphera
heresis Spectra

+ cells (FITC
Coulter) and
D34, EXBIO
NxT, Invitro
×106 mononu
 

otic drugs dur
acyclovir, flu
l, and bacteria
omycin for fe
ntestinal infec

intravenously
ay after trans
trophil count

yclosporine A
-2 to +5 (The

o) followed by
ith methotrex
g), +3, +6, and
wenty patient
obulin (ATG

n to the routine

evaluation o
. The standard
abnormalitie

nd histopatho
principal man
ver, the CMV

SCT using rea
ive cases were

e 
P) 
h 

s-
of 
ys 
Y; 
0 
i-
ts 
U 
ys 
V 

e 
g 
l-
al 
a 

C-
d 

O) 
o-
u-

r-
u-
al 
e-
c-
y 
s-
ts 

A 
e 
y 

x-
d 
ts 

G; 
e 

of 
d 
s 

o-
n-
V 
al 
e 



 

 

 

detected acco
patients with 
day underwen

 
Risk Factor
In this study

allo-HSCT pa
(2) disease d
NHL, AA, an
donor and the
ship; (5) recip
bility between
and (8) partia
(HLA) misma
prophylaxis s
receiving AT
gen (CMV A
listed in Table

 
Statistical A
The univar

incidence we
model. The 
goodness-of-f
model was ac
to find the ris
tations were 
Inc). The sign
able analyses 

 
Results 
Patient Cha
A total of 

were include
combinations
male-female, 
were female-
(45.2%) had a
vailing amon
followed by A
HD (n = 12; (
quent disease
plastic syndro
“other.” Twe
CMV Ag afte
received graf
tients receive
ents received
matched in 1 
the most freq
by type “A” (
tion, 59 (29.6
(9%) patients

 
Univariate 
The risk fac

ent's BMI, re
ship, and bloo
incidence of G

ording to the
negative CMV

nt HSCT and 

rs Evaluation 
y, some risk f
atients includi
diagnosis (cat
nd other); (3)
e recipient; (4
pient ABO blo
n the donor a
al remission; 
atch; (10) BM
strategies; (1
G in patients;

Ag) status of r
e 1. 

Analysis 
riable and mu
ere performed
Hosmer–Lem
fit of our log
chieved throug
sk factors with
done using S
nificance leve
was set at 20

aracteristics 
199 patients 
d in the stud

s were 56 (2
32 (16.1%) 

-male. The m
a BMI of 18.5

ng all kinds o
ALL (n = 52;
(6.1%), and A

es included ad
omes, and th

enty patients 
er HSCT. Mo
fts from siblin
ed grafts from
d mismatched 

locus. The res
quent blood g
(30.7%). Acco

6%) patients de
 had chronic G

Analysis 
ctors, includin

ecipient's CMV
od group, wer
GVHD.  On th

e manufacture
V Ag and IgM
included to th

factors were ev
ing: (1) recipie
tegorized as 
) gender disp
4) donor and 
ood group; (6
and the recip
(9) human l

MI of the recip
2) conditioni
 and (14) cyto

recipient. The

ultivariable an
d using the l

meshow test w
gistic model. 
gh a backward
h the highest p
SAS Version 9
el for univaria
% and 10%, r

who had rec
dy. The dono
28.1%) male
female-femal
majority of 
5-24.9. AML 
of disorders (
; 26.1%), NH

AA (n = 8; 4%
drenoleukodys
halassemia we

(10.1 %) be
ost of the pat
ng donors an

m related dono
HLA grafts, 

sults revealed
group (31.2%)
ording to the 
eveloped acut
GVHD (Table

ng donor-pati
V Ag, donor-
re statistically
he contrary, ri

er’s protocol
M at the admi
he study. 

valuated in Ira
ent and donor
AML, ALL, 

parity between
recipient rela

6) ABO incom
ient; (7) com
eukocyte anti
pient; (11) GV
ing regimen; 
omegalovirus 
ese risk factor

nalyses of GV
logistic regre
was used for
The multivar

d selection me
prognosis. Com
9.4 (SAS Inst

able and multi
respectively. 

ceived allo-H
r-recipient ge
-male, 61(30
le, and 48(24
the recipient
was the most
(n = 100; 50

HL (n = 13; 6.
%)). Other less
trophy, myelo
ere categorize
came positive
ients 148 (74

nd 43 (21.6%)
ors. Only 5 re

which were 
that type “O”

) closely follo
clinical manif
te GvHD, whi
e 1). 

ent gender, re
-recipient rela
y significant o
isk factors, su

  http:/
Med J
 

. All 
ssion 

anian 
r age; 

HD, 
n the 
ation-

mpati-
mplete 

igens 
VHD 
(13) 
anti-

rs are 

VHD 
ssion 
r the 
riable 
ethod 
mpu-
titute 
ivari-

HSCT 
ender 
0.7%) 
4.1%) 
ts 90 
t pre-
0.3%) 
.5%), 
s fre-
odys-
ed as 
e for 

4.4%) 
) pa-
ecipi-

mis-
” was 
owed 
festa-
ile 18 

ecipi-
ation-
on the 
uch as 

the r
and 
The 
tatio

Ta
Ho
Ch
Rec
    
Do
    
DR
    
    
    
    
    
Rec
    
    
    
    
    
Dia
    
    
    
    
    
    
    
Rec
    
    
    
Do
    
    
    
HL
    
    
    
Rem
    
    
    
    
    
    
    
    
AT
    
    
    
Co
    
    
    
    
    
Pro
    
    
    
Rec
    
    
    
    
    
Co
    
    
    
GV
    
    
    
  1.

//mjiri.iums.ac.i
J Islam Repub I

recipient and 
prophylaxis 
odds of GVH

ons was 92% 

able 1. Prognostic
ost Disease 
aracteristics 
cipient Age 
    Missing 

onor Age 
      Missing 

R1 Gender 
      Male-Male 
      Male-Female 
      Female-Female
      Female-Male 
      Missing 
cipient BMI 
      Below 18.5 
      Between 18.5-2
      Between 25-29
      Above 30 
      Missing 
agnosed disease 
      NHL 
      HD 
      AML 
      ALL 
      Aplastic Anemi
      Other 
      Missing 
cipient CMV Ag 
       Negative 
       Positive 
       Missing 

onor-recipient relatio
       Sibling 
       Related 
       Missing 

LA 
       Match 
       Mismatch 
        Missing 
mission Status 
         CR1 
         CR2 
         CR3 
         PR1 
         PR2 
         PR3 
         PR4 
         Missing 

TG 
         Yes 
            No 
            Missing 
nditioning Regimen
            Bu/Cy 
            Bu/Fu 
            Bu/Fu/ATG
            RIC 
            Missing 

ophylaxis Regimen
            CSA+MTX
            CSA+MTX
            Missing 
cipient Blood Group
            A 
            B 
           AB 
           O 
            Missing 
mpatibility Blood G
            Compatible
            Incompatibl
            Missing 

VHD Type 
            Acute 
            Chronic 
            No-GvHD
Donor-Recipient 

ir 
Iran. 2021 (2 N

donor age, rec
regimen did n

HD incidence i
higher than 

c Factors Descrip

e 

24.9 
.9 

ia 

onship 

n 

G 

X 
X+ATG 

p  

Group 
 
le 

M. Meh

Nov); 35.145. 

ceiving ATG,
not show any
in male to fem
the male-ma

ptive Analysis Fo

Mean±SD/ Freq
32.50±10

3 (1.5%
33.82±1
61 (30.7

 
56 (28.1
61 (30.7
32 (16.1
48 (24.1

2 (1%
 

34 (17.1
71 (35.5
49 (24.6
32 (16.3
13 (6.5

 
13 (6.5
12 (6.1

100 (50.
52 (26.1

8 (4%
6 (3%
8 (4%

 
179 (89.

(10.1 20  
(0% 0  

 
148 (74.4
43 (21.6

8 (4%
 

194 (97.
5 (2.5%
0 (0%

 
112 (56.
19 (9.5

4 (2%
4 (2%

9 (4.5%
2 (1%

3 (1.6%
46 (23.

 
23 (11.6
176 (88.4

0 (0%
 

108 (54.
46 (23.1

16 (8%
25 (12.6

4 (2%
 

179 (89.
20 (10.1

0 (0%
 

61 (30.7
42 (21.1
24 (12%

62 (31.2
10 (5%

 
108 (54.
82 (41.2

9 (4.5%
 

59 (29.6
18 (9%

122 (61.4

hdizadeh, et al

3

, conditioning
y significance
male transplan
ale HSCT (CI

or Graft-Versus-

quency (%) 
0.79 
%) 
1.22 
7%) 

1%) 
7%) 
1%) 
1%) 

%) 

1%) 
5%) 
6%) 
3%) 
%) 

%) 
%) 
3%) 
1%) 

%) 
%) 
%) 

9%) 
1%)

%)

4%) 
6%) 

%) 

5%) 
%) 

%) 

3%) 
%) 

%) 
%) 
%) 

%) 
%) 
.1) 

6%) 
4%) 

%) 

3%) 
1%) 
%) 
6%) 

%) 

9%) 
1%) 

%) 

7%) 
1%) 
%) 
2%) 
%) 

3%) 
2%) 
%) 

6%) 
%) 
4%) 

l. 

g, 
e. 
n-
I, 



 
 GVHD Risk 

 
 http://m
Med J Is
 

4 

1.17, 3.17; p=
gender were 2
1.50; p=0.162
58% lower o
cipients with
Conversely, B
had the odds 

 
Table 2. Univar
 
Variable 
Recipient Age 
Donor Age 
DP1 Gender 
Female-Female
Female-Male 
Male-Female    
Male-Male (RL
Recipient BMI 
                Below
            Between
         Between 2
                Abov
Diagnosed disea
                NHL 
                HD 
                AML
                ALL 
                Aplas
                Other
Recipient CMV
                 Nega
                 Posit
Donor-recipient
                 Relat
                 Siblin
HLA 
                  Matc
                  Mism
Complete Remi
                  CR2
                  CR3
                  CR1
Partial Remissio
                  PR2
                  PR3
                  PR4
                PR1 (
ATG 
                  No 
                  Yes 
Conditioning R
                 Bu/C
                 Bu/F
 Bu/Fu/ATG 
 RIC (RL1) 
Prophylaxis Reg
     CSA+MTX 
           CSA+MT
Recipient Blood
                  A 
                  B 
                  AB 
                  O (R
Compatibility B
       Incompatib
          Compatib
                    
1. Reference Leve
* Significant at 0.
** Significant at 0

Factors in allo

mjiri.iums.ac.ir 
slam Repub Ira

=0.069); howe
20% lower th
2). The BMI o

odds of GVHD
h BMI above
BMI of the re
of incidence 

riate and Multivar

e 

 
L1) 

w 18.5 
n 18.5-24.9 
25-29.9 

ve 30 (RL1) 
ase 

L 

stic Anemia 
r (RL1) 

V Ag 
ative 
tive (RL1) 
t relationship 
ted 
ng (RL1) 

ch 
match (RL1) 
ission 
2 
3 
1 (RL1) 
on 

2 
 

4 
(RL1) 

(RL1) 
Regimen 
Cy 
Fu 

gimen 

TX+ATG (RL1) 
d Group 

RL1) 
Blood Group 
ble 
ble (RL1) 

l  
2 
0.1 

o-HSCT 

an. 2021 (2 Nov

ever, the odds
han male-male
of the recipien
D incidence c

e 30 (CI, 0.2
ecipients betw
19% higher th

riate Logistic Reg

Od
0

2

3

 

v); 35:145. 

s in female-fe
e gender (CI, 0
nts below 18.5
compared wit
21-0.85; p=0.0
ween 18.5 and 
han recipients 

gression Models 
Uni

dds Ratio (80% C
0.99 (0.97-1.008)
1.01 (0.99-1.04)

 
0.80 (0.43-1.50)
1.58 (0.93-2.69)
1.92 (1.17-3.17)

- 
 

0.42 (0.21-0.85)
1.19 (0.68-2.09)
0.83 (0.45-1.51)

- 
 

1.71 (0.45-6.41)
1.14 (0.29-4.49)
1.21 (0.38-3.79)
1.51 (0.47-4.87)
0.66 (0.14-3.06)

- 
 

0.26 (0.11-0.60)
- 
 

0.55 (0.33-0.89)
- 
 

2.60 (0.61-11.07)
- 
 

1.01 (0.53-1.91)
0.76 (0.15-3.73)

- 
 

3.75 (0.74-25.58)
3 (0.28-36.33) 

1.5 (0.16-14.26)
- 
 

1.22 (0.67-2.22)
- 
 

1.50 (0.71-3.13)
1.13 (0.56-2.38)
1.45 (0.34-2.01)

- 
 

0.97 (0.51-1.82)
 
 

2.1 (1.29-3.39)
1.55 (0.9-2.65)
0.91 (0.46-1.80)

- 
 

1.17 (0.79-1.73)
- 
 

 

emale 
0.43-
5 had 
th re-
048). 
24.9 

 with 

BMI
recip
patie
The 
graf
patie
0.33

for Graft-Versus
ivariate 

CI) 
) 0.

0.
0.
0.
0.
0.

0.
0.
0.
0

0.
0.
0.
0.
0.
0.

0.0
0.

0.
0.

0.
) 0.

0.
0.
0.

0.
) 0.

0.
0.

0.
0.

0.
0.
0.
0.

0.
0.

0.
0.
0.
0.

0.
0.

I above 30 (
pients with n
ents with posi
odds of GV

fts from relate
ents who rec
3-0.89; p=0.1

-Host Disease 

p 
465 
252 
173*

162 
367 
069 
- 

170*

048 
088 

0.91 
- 
912 
444 
984 
866 
420 
434 
- 

033*

033 
- 

109*

109 
- 
393 
393 
- 
971 
844 
816 
- 
755 
402 
733 
770 
- 
664 
664 
- 
644 
352 
866 
558 
- 
955 
955 
 

170*

048 
551 
322 
- 
588 
588 
- 
 

(CI, 0.68-2.09
egative CMV
itive CMV Ag
HD incidence
d donors was 
ceived grafts 
09). The odd

Adjusted Odds R
 
 
 

0.11 (0.0
0.47 (0.1
3.49 (1.16

- 
 

0.04 (0.00
0.30 (0.0
0.25 (0.0

- 
 
 
 
 
 
 
 
 

0.24 (0.0
- 
 

0.08 (0.0
- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9; p=0.088). 
V Ag were 74
Ag (CI, 0.11-0

e in patients 
 almost 45% 
from sibling

ds of GVHD

Multivariate 

Ratio (90% CI) 

01-0.64) 
11-1.83) 
6-11.50) 

07-0.27) 
08-1.09) 
06-0.94) 

06-0.93) 

01-0.60) 

 

The odds o
4% lower than
.60; p=0.033)
who received
lower than the
g donors (CI

D incidence in

p 
 
 

0.009**

0.033 
0.556 
0.001 

- 
0.041**

0.013 
0.566 
0.908 

- 
 
 

 
 
 
 

0.081**

0.081
- 

0.029**

0.029 
- 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

of 
n 
). 
d 
e 
I, 
n 



 

 

 

patients who 
those who re
tients with bl
GVHD incide
O (CI, 1.29-3
B had the odd
patients with 
patients with 
compared wit
(Table 2). 

 
Multivariat
The result o

our model wa
patient gende
recipient rela
factors. Assum
were constant
incidence wa
(CI, 1.16-11.5
female-female
0.64; p=0.033
the odds of G
with BMI abo
of GVHD inc
was 76% low
0.06-0.93; p=
from related 
which was 9
grafts from si
2). 

As shown 
and 9 (28.1%
oped GVHD
was 18 (32.2
incidence bel
compared wit
were 14 (43.
CMV Ag, 1
(39.1%) pati
(43.25%) of 
ceived a graft
who received

 
Table 3. Distrib
Variable 
D-P Gender 
    Female-Fema
    Female-Male
    Male-Female
    Male-Male 
Recipient BMI 
    Below 18.5 
    18.5-24.9 
    25-29.9 
    Upper 30 
Recipient CMV
    Positive 
    Negative 
Donor-recipient
    Sibling 
    Related 
 

did not receiv
eceived ATG 
lood group A
ence compare
.39; p=0.048)
ds of incidenc
blood group 
type AB had

th type O pa

te Analysis 
of the Hosme
as valid. In th
er, recipient 
ationship wer
ming that the
t, for male-fem

as 3.49 times 
5; p=0.001). T
e was 89% lo
3). The recipi
GVHD incide
ove 30 (CI, 0
cidence in rec

wer than patien
=0.081). The
donors had t

92% lower th
ibling donors 

in Table 3, 2
%) of female-
. The numbe

2%). The BMI
low 18.5 wa
th the recipie
.75%). Amon
1 (55%) and
ients develop
the patients w

t from sibling 
d a graft from

bution of frequenc

ale 
e 
e 

V Ag 

t relationship 

ve ATG were
(CI, 0.67-2.2

A have 2 tim
ed with those 
). The patients
ce, which was
O (CI, 0.9-2.
d 9% lower 

atients (CI, 0.4

er–Lemeshow 
his multivaria

BMI, CMV 
re presented a
e effects of al
male gender, t

higher than 
The odds of G
ower than ma
ients with BM
ence 96% low
0.007-0.27; p=
cipients with n
nts with posit
 patients wh
the odds of G
han the patie
(CI, 0.01-0.60

29 (47.5%) o
-female trans

er of male-ma
I of the recip

as the least f
ents with BMI
ng the recipie
d with negati
ped GVHD. 
who had GV
donors comp

m related dono

cy of risk factors 

e 22% higher 
22; p=0.664)
es higher odd
with blood g

s with blood g
s 55% higher 
65; p=0.551).
odds of incid
46-1.80; p=0.

test indicated
able model, do

Ag, and do
as influential
ll the other fa
the odds of GV
male-male ge

GVHD inciden
ale-male (CI, 0
MI below 18.5
wer than recip
=0.013). The 
negative CMV
tive CMV Ag
ho received g
GVHD incide

ents who rece
0; p=0.029) (T

f the male-fe
plantations d
ale transplant
pients with GV
frequent 8(23
I above 30, w
ents with pos
ive CMV Ag

A total of
VHD incidenc

ared with the 
rs, which wer

in final multivari
GVHD =

1

3

1

6
1

  http:/
Med J
 

than 
. Pa-
ds of 
group 
group 
r than 
. The 
dence 
.322) 

d that 
onor-
onor-
l risk 
actors 
VHD 
ender 
nce in 
0.01-
5 had 
pients 
odds 

V Ag 
g (CI, 
grafts 
ence, 
eived 
Table 

emale 
devel-
tation 
VHD 

3.5%) 
which 
sitive 
g, 70 
f 64 

ce re-
ones 

re 13 

(30.
 
Di
D

tient
mor
rese
lead
of a 
with
stud
(18%
have
gend
allo-
ent a
incid
al, w
have
has b
ican
from
with
fema
had 
that 
crea
foun
the o
erthe
(25)
resu
men
plan
bina

Am
mor
crite
sour
HLA
matc
resu
who

iable logistic mod
= Yes (Frequency

 
9 (28.1%) 

15 (31.25%) 
29 (47.5%) 
18 (32.2%) 

 
8 (23.5%) 

30 (42.25%) 
19 (38.7%) 
14 (43.75%) 

 
11 (55%) 

70 (39.1%) 
 

64 (43.25%) 
13 (30.23%) 

//mjiri.iums.ac.i
J Islam Repub I

23%). 

iscussion 
espite all ben
ts, this treatm
tality arising 
arch was to 

d to GVHD inc
single center 

h a decent foll
dy, aGVHD w
%) of our patie
e reported the 
der as crucial
-HSCT (22, 2
and donor age
dence. This is
which illustrat
e any effect o
been shown th

nt factor for GV
m male donor
h increased in
ale recipients 
lower GVHD
the gender p

ase the probab
nd that parity 
occurrence of
eless, it incre
). One of the 
ults and sever
ntioned that G
ntations was si
ation (26-28).
mong the man
tality after all

erion (29). HL
rce for allo-H
A-identical sib
ched related (M

ult demonstrat
o received gra

del by GVHD sta
y/%) 

ir 
Iran. 2021 (2 N

nefits of allo-
ment is confin
from GVHD 
explain the i
cidence based
in Iran. This 

low-up period
as observed in
ents develope
recipient, don
 risk factors 
3). Our result

e were not sig
s consistent w
ted that recip
on aGVHD in
hat the donor-
VHD incidenc
rs to female 

ncidence of G
who receive

D incidence (2
parity of dono
bility of GVH
of the donor d

f acute GVHD
eases the inc
challenging c

ral previous 
GVHD inciden

ignificantly gr

ny risk factor
lo-HSCT, HLA
LA-identical s
SCT, but som
bling, and ine
MRD)/unrelat
ed that the G
fts from relate

atus 
GVHD 

M. Meh

Nov); 35.145. 

-HSCT for m
ned by high m
(9, 20, 21). T
influential ris
d on a 10-year
was a relative

d and small at
n 59 (29.6%) 

ed cGVHD. Pr
nor age, and d
for incidence
ts have reveal

gnificantly rela
with the study
pient and dono
ncidence (15)
-recipient gen
ce. In this stud
recipients w

GVHD. Count
ed transplants 
24). It could 
or and recipi
HD. AW Lor
does not have

D and overall 
cidence of ch
contradictions
findings is th

nce in female 
reater than the

rs for GVHD 
LA compatibili

sibling is the
me patients do
evitably need 

ated donor (MU
GVHD inciden
ted donors wa

= No (Frequency
 

23 (71.9%) 
33 (68.75%) 
32 (52.5%) 
38 (67.8%) 

 
26 (76.5%) 

41 (57.75%) 
30 (61.3%) 

18 (56.25%) 
 

9 (45%) 
109 (60.9%) 

 
84 (56.75%) 
30 (69.77%) 

hdizadeh, et al

5

malignancy pa
morbidity and

The aim of thi
sk factors tha
r recorded data
ely large study
ttrition. In ou
patients and 9

revious studie
donor-recipien
e of GVHD in
led that recipi
ated to GVHD
y of Jagasia e
or age did no
). However, i
der is a signif
dy, transplant
ere associated
ering that, the
from female
be interpreted

ient might de
ren et al have
e an impact on
survival; nev

hronic GVHD
s between ou
hat they have
to male trans

e reverse com

incidence and
ity is a pivota
best standard

o not have any
grafts from a

UD) (30). Ou
nce in patient
as significantly

y/%) 

l. 

a-
d 
s 

at 
a 
y 

ur 
9 
s 

nt 
n 
i-
D 
et 
ot 
it 
f-
ts 
d 
e 
s 
d 

e-
e 
n 

v-
D 
ur 
e 

s-
m-

d 
al 
d 
y 
a 

ur 
ts 
y 



 
 GVHD Risk 

 
 http://m
Med J Is
 

6 

lower than pa
nors. These d
patibility in s
matched (HL
matched (HLA
tively. Hence
of sibling and
ference is not

There are p
IL-1β, and 
BMI≥30kg/m
(BMI, 25-29.
recipients can
prognosis. In 
ents with BM
obese ones, m
addition to th
tients, the low
cations in ove
nations for h
However, Luc
recipient BMI

Recent stud
risk factor fo
troversial (33
that the GVH
negative is si
CMV Ag. A
could be a m
Our result is i
reported CM
incidence (35

Conditionin
tivation of re
GVHD incide
found in the i
ditioning reg
given Bu/Cy, 
incidence com
men, but it w
sistent with w
in which TBI
dence, and th
tive condition
of the conditi
laxis on GVH
to the patient 
ing said that, 
ceding studie
such as cyclo
short-term M
(40, 41). In t
allogeneic pa
GVHD was a
without ATG
fluential prog
incidence in t
report of Red
incidence and
prophylaxis (

Factors in allo

mjiri.iums.ac.ir 
slam Repub Ira

atients who re
data collected 
sibling and M
LA-A, -B, a
A-A -B, -C, -
, regarding th
d MRD transp
t clinically val
proinflammat

IL-6, in o
m2 of body su

9 kg/m2) (31)
n be consider
our results, i

MI≤18.5 kg/m2

manifested mu
he more infla
wer absorptio
erweight patie
higher rate o
cie M et al fou
I index and in
dies presented
or GVHD; how
, 34). The resu

HD incidence i
ignificantly lo
Accordingly, 

main factor for
in line with th

MV replication
5).  
ng regimen ca
ecipients’ APC
ence (36, 37)
incidence of G
imens. Furthe
Bu/Fu, and B

mpared with 
was not sign

what have bee
I is a signific

here is no sign
ning and RIC 
ioning regimen
HD incidence 

physiology an
it is still a ma

es indicated, 
osporine that i
TX decreased
this study, th

atients, and the
analyzed when

G. The admini
gnostic factor
transplant. Th
dondo Velao 
d toxicity ha
(42). The con

o-HSCT 

an. 2021 (2 Nov

eceived grafts
from patients 

MRD transpla
and -DRB1 
DRB1, and -D

he difference i
plantations, th
luable. 
ory cytokines
obese peopl
urface, and o
. On that acco
red as a risk 
t has been ob

2, compared w
uch lower GV
ammatory fac
n of GVHD p
ents might be

of GVHD in 
und no relatio

ncidence of GV
d that the CM
wever, this fi
ult of the curr
in recipients w

ower than pati
CMV infecti

r an initial pha
he study of N.
n as a risk fa

an cause tissu
Cs leading to 
. No significa

GVHD among
ermore, the p

Bu/Fu/ATG ha
those who re

nificant. These
en reported by
ant risk facto

nificant differe
regimen (38)
n intensity, an
should be con
nd backgroun
atter of debate
the use of p

inhibits regula
d the incidenc
is prophylaxi
e difference i
n CSA+MTX
stration of AT
r for the decr
his result is in

et al who fo
ave been low
ntroversy mig

 

v); 35:145. 

s from sibling
whose HLA 

antations were
loci) and 1

DQB loci), res
in HLA evalu
his significant

s, such as TN
e, defined 

overweight pe
ount, BMI ind
factor for GV
served that re

with recipients 
VHD incidenc
ctors in obese
prophylaxis m

e one of the ex
obese recipi

onship betwee
VHD (32).  

MV replication
inding is still 
rent study reve
whose CMV A
ients with pos
on in a reci
ase of the GV
. Cantoni et al
actor for aGV

ue damage and
inflammation

ant difference
g the different 
patients who 
ad a higher GV
eceived RIC 
e results are 

y H Nakasone 
or for GVHD 
ence in myelo
). Ergo, the im
nd GVHD pro
nsidered accor
d of patients. 
e (39). As the
prophylaxis d
atory T cells, 
ce of acute GV
is was utilized
n the incidenc

X was used wi
TG was not a
rement of GV
n contrast with
ound that aG

wer in ATG-b
ght be due to

 

g do-
com-
e 6/6 
10/10 
spec-

uation 
t dif-

NF-α, 
with 

eople 
dex in 
VHD 
ecipi-
 with 

ce. In 
e pa-
medi-
xpla-
ients. 

en the 

n is a 
con-

ealed 
Ag is 
sitive 
ipient 
VHD. 
l that 
VHD 

d ac-
n and 
e was 
t con-
were 
VHD 
regi-
con-

 et al 
inci-

oabla-
mpact 
ophy-
rding 
Hav-

e pre-
drugs, 

with 
VHD 
d for 
ce of 
ith or 
an in-
VHD 
h the 

GvHD 
based 
o the 

sma
stud

Th
an a
Con
twee
ity s
agre
no i
com
of th
cent
relia
data
not i
tatio

 
Co
In

patie
tion,
GVH
choi
treat

 
Ac
Th

to th
sear
Scie
duct

 
Co

The 
 
 

Re
1. Ar

A, 
int
ste
do
Tra

2. Ha
Gh
Wh
20

3. Gh
et 
dis
La

4. Gh
Jal
tra

5. Bo
Isp
rel
hem
20

6. Gh
Pa
com

7. Jag
EW
on

ll sample size
dy. 
he blood grou
adverse progn
ntrastingly, th
en the donor-r
status and the
eement with th
impact of AB

mes of allo-HS
he study is tha
ter. A multi-ce
able results, e
a on disease r
included in th

on.  

onclusion 
n summary, we
ent gender, r
, were statist
HD. The resu
ice of recipie
tment strategi

cknowledgm
he authors wo
he head and s
ch Center, S

ences, Tehran
ting the study.

onflict of Inter
authors decla

eferences 
rdakani MT, Meh

Kazemi MH. S
terleukin-6 and h
em cell transpla
uble-blind, plac
ansplant. 2020;55
ajifathali A, Park
holizadeh M. Im
hat made the imm
20;235(12):9080

hasemi K, Parkhi
al. The role of se
sease in allogene
ab Anal. 2020:e23
havamzadeh A, A
lali A, Jahani 
ansplantation in Ir
oyiadzis M, Arora
pizua A, et al. Im
lapse and surviva
matopoietic cell 
15;21(9):2020-8.

himire S, Web
thophysiology 
mplications. Fron
gasia MH, Grein
W, et al. National 
 criteria for clinic

e of patients 

up A compare
ostic factor fo
ere was no s
recipient ABO
e incidence o
he study of S

BO blood gro
SCT (43). The
at this report 
enter study is
specially for 
relapse and su
he study becau

e report the ri
ecipient's BM
tically signifi
lts of this stud
ent’s backgro
es to improve 

ment 
ould like to ex
taff of the He

Shahid Behes
, Iran, for th
. 

rests 
are that they h

hrpooya M, Mehd
ertraline treatme

high-sensitivity C
ntation patients 
cebo-controlled 
5(4):830-2. 
khideh S, Kazem

mmune checkpoin
mune cells and cl
-97. 
deh S, Kazemi M

erum uric acid in 
eic hematopoietic
3271. 
Alimoghaddam K
M. Twenty yea
ran. Iran Red Cre
a M, Klein JP, Ha
mpact of chronic
al on 7,489 patie

transplantation 
 
er D, Mavin 
of GvHD an

nt Immunol. 2017
ix HT, Arora M
Institutes of Hea

cal trials in chron

who received

ed with blood
for the inciden
significant re

O blood group
of GVHD. Th
Seebach JD et
oup incompati
e most impor
was obtained

s highly sugge
controversial 
urvival of the
use of incomp

isk factors, inc
MI, recipient's
ficant on the 
dy can help a

ound, donor c
e outcomes aft

xpress their sin
ematopoietic 
shti Universit
heir kind assis

have no compe

dizadeh M, Beira
ent decreased the
C-reactive protein

with depressio
clinical trial. 

mi MH, Chegeni 
nts in hematolog
linicians exhauste

MH, Salimi M, S
the prediction of

c stem cell trans

K, Ghaffari F, D
ars of experienc
escent Med J. 201
assebroek A, Hem
c graft-versus-ho
ents after myeloa

for leukemia. C

E, Dickinson 
nd other HSC
7;8:79. 

M, Williams KM, 
alth consensus de
nic graft-versus-h

 

d ATG in ou

d group O wa
nce of GVHD
elationship be
p incompatibil
his result is in
t al that found
ibility on out
rtant limitation
d from a single
ested for more
findings. The

e patients wa
plete documen

cluding donor
s CMV infec

incidence o
a more rationa
character, and
ter allo-HCT.

ncere gratitude
Stem Cell Re
ty of Medica
stance in con

eting interests

aghi N, Hajifathal
e serum levels o
n in hematopoieti
n; a randomize

Bone Marrow

R, Roshandel E
gic malignancies
ed! J Cell Physio

Salari S, Nalini R
f graft‐versus‐hos
plantation. J Cli

Derakhshandeh R
ce on stem cel
3;15(2):93. 
mmer M, Urbano
st disease on lat

ablative allogenei
Clin Cancer Res

AM, Holler E
CT-related majo

Wolff D, Cowe
velopment projec
ost disease: I. Th

ur 

as 
D. 
e-
l-
n 
d 
t-
n 
e 
e 
e 

as 
n-

r-
c-
of 
al 
d 

e 
e-
al 
n-

. 

li 
of 
ic 
d 
w 

E, 
s: 
l. 

R, 
st 
n 

R, 
ll 

o-
te 
ic 
s. 

E. 
or 

n 
ct 
he 



 

 

 

2014 Diagnos
Marrow Trans

8. Filipovich AH
et al. National
criteria for c
Diagnosis and
Transplant. 20

9. Sung AD, Cha
immunobiolog
2013;2(1):25-3

10. Das R, Ch
Interleukin-23
for organ-spe
2009;113(10):

11. Ferrara JL, L
Lancet. 2009;3

12. Bakhshaei P
Eghbal R, Kh
response to re
pertactin of 
Cytokine Res. 

13. Cahn JY, K
Prospective ev
systems: a joi
Cellulaire (SF
International B
study. Blood. 2

14. Choi SW, L
graft-versus-ho

15. Jagasia M, A
CS, et al. R
hematopoietic 

16. Landgren O,
KA, et al. R
allogeneic 
2009;113(20):

17. Saliba RM, d
et al. Hyper
implications. B

18. Flowers M
Petersdorf EW
graft-versus-ho
according to N
2011;117(11):

19. Dunckley 
Immunogeneti

20. Smith SR, H
cardiopulmona
chronic graft-
2015;21(5):79

21. Momeni-Var
E, Hajifathali 
levels of ß2-a
acute graft-ver

22. Hajifathali A
Bonakchi H. 
markers of ov
transplantation

23. Rauofi A, H
H, et al. The
reliable influe
survival. Trans

24. Lehners N
Radujkovic A
an Increased 
Independent o
Leukemia Act
2014. 

25. Loren AW,
Horowitz MM
outcomes of H
transplantation

26. van Halteren
parity no long
transplantation

sis and Staging 
splant. 2015;21(3
H, Weisdorf D, Pa
l Institutes of He

clinical trials in 
d staging workin
005;11(12):945-5
ao NJ. Concise r

gy, prevention, a
32. 

hen X, Komorow
 secretion by do

ecific pathology 
2352-62. 

Levine JE, Reddy
373(9674):1550-6
P, Kazemi MH, 
hoshnoodi J, et a
ecombinant fragm
Bordetella pertu
 2018;38(4):161-

Klein JP, Lee SJ, 
valuation of 2 ac
int Societe Franc
FGM-TC), Dana 
Bone Marrow Tra
2005;106(4):149

Levine JE, Ferrara
ost disease. Immu
Arora M, Flower
Risk factors fo
cell transplantati

, Gilbert ES, Rizz
Risk factors fo

hematopoietic 
4992-5001. 

de Lima M, Giral
racute GVHD: 
Blood. 2007;109(

ME, Inamoto Y, 
W, et al. Compar
ost disease and 
National Institute
3214-9. 

H. HLA typ
ics. 2012:9-25. 
Haig AJ, Couriel
ary aspects of p
-versus-host dise
99-808. 
rposhti Z, Kazem
A, et al. Plasma l

adrenergic recepto
rsus-host disease.

A, Parkhideh S, M
Donor and reci

verall survival af
n; Dream or Reali

Hajifathali A, Kar
e apheresis conte
ential factors on
sfus Apher. 2020

N, Schwarzbich 
A, Dietrich S, et a

Risk of Chronic
of Recipient Sex
tivity Once cGV

, Bunin GR, Bo
M, et al. Impact o
HLA-identical sib
n. Biol Blood Ma
n AG, Dierselhui
ger a barrier for f
n. Chimerism. 20

Working Grou
):389-401. e1. 
avletic S, Socie G
ealth consensus d

chronic graft-v
ng group report
6. 
review: acute gra
and treatment. St

wski R, Hessne
onor antigen-pres

in graft-versus

y P, Holler E. Gra
61. 
Golara M, Abd

al. Investigation o
ments of filament
ussis in BALB/
-70. 

Milpied N, Blai
cute graft-versus-
caise de Greffe d

Farber Cancer 
ansplant Registry
5-500. 
a JL. Pathogenes
unol Allergy Clin
rs ME, Chao NJ,
or acute GVHD
ion. Blood. 2012;
zo JD, Socié G, 
r lymphoprolife

cell trans

lt S, Andersson B
risk factors, ou

(7):2751-8. 
Carpenter PA, 

rative analysis of
for chronic gra

es of Health con

ping by SSO 

l DR. Musculosk
physical rehabilit
ease. Biol Blood

mi MH, Talebi M, 
levels of norepin
or gene correlate
. Med J Islam Rep

Mehdizadeh M, K
ipient individual
fter allogeneic he
ity. Acta Med Ira

rami S, Tavakoli 
ent analysis in 

n graft-versus-hos
0:103009. 

MA, Schmidt K
al. Female Donor
c Graft-Versus-H
x but Provide S

VHD Is Establish

oudreau C, Cha
f donor and recip

bling allogeneic h
arrow Transplant.
s MP, Netelenbo
female-to-male h
14;5(2):56-8. 

up report. Biol 

G, Wingard JR, L
development proj
versus-host disea
. Biol Blood M

aft‐versus‐host di
tem Cells Transl

r MJ, Drobyski
senting cells is c
s-host disease. B

aft-versus-host di

dolmaleki S, Kho
of the cellular im
ous hemagglutini
/c mice. J Inte

ise D, Antin JH,
-host (GVHD) gr
de Moelle et Th
Institute (DFCI)

y (IBMTR) prosp

sis and managem
n. 2010;30(1):75-
, McCarthy PL, 

D and survival 
;119(1):296-307.
Banks PM, Sobo
rative disorders 
splantation. B

B, Khouri IF, Hos
utcomes, and c

Lee SJ, Kiem
f risk factors for
aft-versus-host d

nsensus criteria. B

and SSP me

keletal, neurologi
tation in patients
d Marrow Trans

Chegeni R, Rosh
ephrine and expr

e with the inciden
pub Iran. 2020;34

Karami S, Roshan
l factors as pred
ematopoietic stem

an. 2021:28-36. 
F, Elham R, Bon
Allo-HSCT repr
st disease and o

K, Puthenparam
rs Are Associated

Host Disease (cG
Superior Graft-V
hed. Am Soc He

amplin RE, Cna
pient sex and par
hematopoietic ste

2006;12(7):758-
os T, Fechter M. D
hematopoietic stem

  http:/
Med J
 

Blood 

Lee SJ, 
ect on 

ase: I. 
Marrow 

isease: 
l Med. 

i WR. 
critical 
Blood. 

isease. 

osravi-
mmune 
in and 

erferon 

, et al. 
grading 
herapie 
), and 

pective 

ment of 
-101. 
Cutler 

after 
 

ocinski 
 after 
Blood. 

sing C, 
clinical 

m H-P, 
r acute 
disease 
Blood. 

ethods. 

ic, and 
s with 
splant. 

handel 
ression 
nce of 
4:151. 
ndel E, 
dictive 
m cell 

nakchi 
resents 
overall 

mbil J, 
d with 

GVHD) 
Versus-
ematol. 

aan A, 
rity on 
em cell 
-69. 
Donor 
m cell 

27. F
Yo
dis
hem
Tra

28. K
al. 
wh

29. P
his

30. T
do
7.

31. W
Fe
in 

32. T
Co
ho
Ma

33. M
Pa
cyt
tra

34. 
hem
im

35. C
al. 
rep
Tra

36. v
Sz
My
Al
Re
20

37. G
Za
exp
mi
Dr

38. N
al. 
hem
20

39. M
and
tra
20

40. H
Gr
yea

41. O
N, 
wi
adu
28

42. V
al. 
Di
Pro
He

43. S
Ke
tra
20

 
 

//mjiri.iums.ac.i
J Islam Repub I

Friedrich P, Gue
oung female don
sease or impact o
matopoietic ste
ansplant. 2018;24

Kim HT, Zhang M
Donor and reci

hat really matters.
Petersdorf EW. 
stocompatibility c
Tiercy J-M. How
nor of hematopo

Weisberg SP, M
rrante AW, Jr. O
adipose tissue. J 
Turcotte LM, W

ouriel D, et al. Do
st disease follo
arrow Transplant
Mardani M, Ab
rkhideh S, et al
tomegalovirus re

ansplantation. Iran
Cho SY, Lee D
matopoietic stem

mmunotherapy. Int
Cantoni N, Hirsch

Evidence for a b
plication and acu
ansplant. 2010;16
van Balen P, va
uhai K, Jordan
yeloablative, bu
logeneic Stem C

ecruitment witho
18;9:331. 
Gholami MD, Fa
arnani A-H, et al
pression of esse
igration in a hum
rug Discov. 2019
Nakasone H, Fuk

Impact of cond
matopoietic cel
15;50(4):559-65.
Mohty M, Malar
d myeloablative 

ansplantation: tim
15;21(4):620-4.
Hashmi K, Khan
raft versus host d
ars experience. J 

Onishi Y, Mori T
et al. Cyclospo

th or without an
ult patients with 
. 

Velao SR, Kwon 
Antithymocyte G

sease Compared
ophylaxis in Ma
ematol. 2016. 
Seebach JD, Stus
eating A, et al. A
ansplantation re
05;11(12):1006-1

ir 
Iran. 2021 (2 N

erra-García P, Ste
nors do not incre
overall outcomes 
m cell transpl
4(1):96-102. 
M-J, Woolfrey AE
ipient sex in allo
. Haematologica. 
Genetics of gra

complex. Blood R
w to select the b
ietic stem cells? 

McCann D, Desa
besity is associat
Clin Invest. 2003

Wang T, Hemme
onor body mass i
owing hematopo
. 2018;53(7):932
olghasemi S, Sh
l. The associatio
activation after a
n J Microbiol. 202
DG, Kim HJ. C

m cell transplant
t J Mol Sci. 2019
h HH, Khanna N
bidirectional rela
ute graft-versus-h
6(9):1309-14. 
an der Zouwen B
nova ES, et a
t Not Non-Mye
ell Transplantatio

out Active T-C

alak R, Heidari S
. A truncated sn
ential EMT mar
man lung cancer 
;14(2):158-69. 

kuda T, Kanda J, 
ditioning intensity
ll transplantatio
 
d F, Savani BN.
conditioning bef

me to rethink? 

n B, Ahmed P, H
disease in allogen

Pak Med Assoc. 
, Yamazaki H, Ta
orine/methotrexat
nti-thymocyte gl
aplastic anemia

M, Champ D, Ca
Globulin-Based P
d to Post-Tran
atched Unrelated 

ssi G, Passweg JR
BO blood group 
evisited. Biol 
13. 

M. Meh

Nov); 35.145. 

tetson A, Duncan
rease the risk of 

in pediatric HLA
lantation. Biol 

E, Martin AS, Ch
ogeneic stem ce
 2016;101(10):12

aft-versus-host d
Rev. 2013;27(1):1
best available rel

Haematologica. 

ai M, Rosenbaum
ted with macroph
3;112(12):1796-8
er MT, Spellma
index does not pr
oietic cell trans
2-7. 
habani S, Tavak
on of conditioni
allogeneic hemat
20. 
Cytomegalovirus

ntation: current s
9;20(11):2666. 
N, Gerull S, Buse
ationship between
host disease. Bio

B, Kruisselbrink
al. Tissue Dam
yeloablative, Con
on Results in De

Cell Interaction. 

S, Khoshmirsafa 
nail1 transcription
rkers and suppr
r cell line. Recen

Mori T, Yano S
y and TBI on a
on. Bone Mar

. High-dose tota
fore allogeneic h
Biol Blood Ma

Hussain I, Altaf 
neic stem cell tran

2005;55(10):423
akenaka K, Yam
te versus tacroli
lobulin as GVH

a. Ann Hematol. 

ascon MP, Balsa
Prophylaxis for G
nsplant Cycloph
d Donor Transpla

R, Loberiza FR, 
barrier in allogen

Blood Marr

hdizadeh, et al

7

n C, Lehmann L
f graft-versus-hos
A-matched siblin

Blood Marrow

hen J, Saber W, e
ll transplantation
260-6. 
isease: the majo
1-12. 
lated or unrelate
2016;101(6):680

m M, Leibel RL
hage accumulatio
808. 
an SR, Arora M
redict graft versu
splantation. Bon

koli F, Saeedi A
ing regimen wit
opoietic stem cel

s infections afte
status and futur

er A, Bucher C, e
n cytomegaloviru
ol Blood Marrow

k AB, Eefting M
mage Caused b
nditioning befor
ermal Macrophag

Front Immuno

M, Kazemi MH
n factor alters th
resses tumor cel
nt Pat Anticance

S, Kobayashi T, e
cute GVHD afte
rrow Transplant

l body irradiatio
hematopoietic cel
arrow Transplant

C, Raza S, et a
nsplantation-3 1/
3. 
aguchi H, Shinga
imus/methotrexat
D prophylaxis i
2021;100(1):217

lobre P, Diez J, e
Graft Versus Hos
hosphamide-Base
antation. Am So

Jr., Gajewski JL
neic bone marrow
row Transplant

l. 

L. 
st 
g 
w 

et 
n: 

or 

d 
0-

L, 
n 

M, 
us 
ne 

A, 
th 
ll 

er 
re 

et 
us 
w 

M, 
y 

re 
ge 
l. 

H, 
he 
ll 
er 

et 
er 
t. 

n 
ll 
t. 

l. 
/2 

ai 
te 
n 

7-

et 
st 
d 

oc 

L, 
w 
t. 


