
C

1. 
2. 

3. 
4. 
5. 
 
 

 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
 
Neonatal Research
Diabetic  Clinic of 
Iran 
Immunology Depa
Allergy Research C
Sharif University o

 
The Non
Iranian P
Result  

Mozhgan Mo
 
Received: 10 Ju

Abstract 
    Background
identify the eff
   Methods: Af
total of 19 Ira
intradermal inj
before and seri
standard deviat
   Results: Thi
weeks after the
sugar, HgbA1C
   Conclusion: 
with diabetes m
 
Keywords: BC
 
Conflicts of Interes
Funding: This work
 
*This work has bee
  Copyright© Iran 
 
Cite this articl
for the Treatmen
https://doi.org/10
 
 

Introducti
Diabetes m

from which m
approximately
diabetes in Ira
diabetes melli
toimmune de
cells of the p
years, followe

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

J Islam Repub Ir

________________
hor: Dr Behzad Sha

h Center, Shiraz Uni
Ali-Asghar Hospita

rtment of Shariati H
Center, Shiraz Unive

f Technology, Tehra

n-Signific
Patients 

ghtaderi1, Par

ul 2020               

d: There has be
fect of BCG vac
fter approval o

anian volunteer
ections of BCG
ially after the i
tion..  
s study showed
e first dose of 
C and c-peptide

Our results sho
mellitus type 1 u

CG Vaccine, Ira

st: None declared 
k was supported by

en published under
University of Medi

le as: Moghtader
nt of Iranian Patie
0.47176/mjiri.35.

on 
mellitus is a 
many people 
y 4.5 million 
an and 11.4%
itus (T1DM) 
struction of a
pancreas over
ed by insulin 

icle   
ac.ir   
al of the Islam

ran. 2021(4 Dec)

_ 
akerian, b.shakerian

iversity of Medical S
l, Shiraz University 

Hospital, Isfahan, Ir
ersity of Medical Sci
an, Iran 

cant Bene
with Typ

risa Zarei2, Be

     Published: 4

een considerabl
ccination in the
of the cross-sec
s with diabetes

G vaccination in
interventions. I

d a decrease in
BCG vaccinati

e after BCG vac
owed that smal
up to 48 weeks

an, DIABETES

y a grant from Shira

r CC BY-NC-SA 1.0 li
ical Sciences  

ri M, Zarei P, Sh
ents with Type 1
161  

long-standing
suffer in the

 adult people
% of them are c

(1, 2). T1DM
a large numbe
r a period of
deficiency. T

 
mic Republic

;35.161. https://d

n@pmd.iaun.ac.ir  

Sciences, Shiraz, Ira
of Medical Science

an 
ences, Shiraz, Iran

efit of BC
pe 1 Diab

hzad Shakeria

4 Dec 2021 

le interest in ta
 treatment of Ir
tional study pr
s mellitus type
n weeks 0, 4 an
Insulin requirem

the blood suga
ion in these pa
ccination in the 
ll doses of BCG
.  

S Mellitus, Glyc

az University of Med

icense. 

akerian B, Babae
1 Diabetes up to 

g genetic dis
e world. In 2
e were living 
classified as ty

M results in th
er of functioni
f many month
The process of

c of Iran (MJ

doi.org/10.47176/

an 
es, Shiraz, 

 
↑W
Som
the
tria
of T
 
→

In 
cha
BC

 
 

CG Vacci
betes up

 
an3*    , Marya

 

arget immunoth
ranian patients w
rotocol by the e
e 1 completed 
nd 24.  The ser
ments were rec

ar level of 171
atients. There w

baseline and w
G vaccination w

cated Hemoglob

dical Sciences (Gran

ei M, Mostafavi A
48 Weeks: A Co

sease 
2011, 
with 

ype 1 
he au-
ing β 
hs to 
f this 

auto
sis, a

In
impo
α) a
mod
and 
auto

IRI) 

/mjiri.35.161  

What is “already
me tried-and-te

e BCG vaccine 
als related to th
T1DM are still 

→What this artic
our patients w

ange in serum 
CG vaccination 

nation fo
 to 48 W

am Babaei4, A

herapy in patien
with longstandi
ethics committ
this 48-month 
rum level of gl
corded for each

.15±75.54 mg/
was no significa
week 48.      
were not effecti

bin A, C-peptid

nt No. 95-11565). 

A, Modaressi M.
ontroversial Resu

oimmune destr
also named pr

n the two rece
ortance of the
s new potenti

del (5, 6). TNF
it can make i

oreactive T c

y known” in th
ested studies ha
in treating type

he effect of BCG
scanty in Iran. 

cle adds: 
ith type 1 diab
blood sugar, 

in the baseline 

or the Tr
Weeks: A 

li Mostafavi5, 

nts with diabete
ing diabetes me
ee under numb
study. These p
ucose, HgbA1C

h patient in dif

dL in baseline 
ant change in t

ive in long-term

de 

 The Non-Signif
ult. Med J Islam R

ruction occurs
rogrammed ce
ent decades, 
e cytokine TN
ial immunothe
F is a cytokin
intracellular s
ells without 

his topic: 
ave shown effe
e 1 diabetes. H
G vaccination 
  

betes, there wa
HgbA1C, and 
and week 48.  

reatment
Controv

 Mahboubeh 

es. This study w
ellitus type 1.  
ber IRCT20170
patients receive
C and c-peptid
fferent weeks a

to 133.77±76.
the mean± SD 

m treatment of 

ficant Benefit of 
Repub Iran. 202

s most probab
ell death (3, 4)
animal studie

NF-α (tumor n
erapy in the d

ne involved in
signaling defe
any effect o

ective results o
owever, clinica
in the treatmen

as no significan
c-peptide afte

t of 
ersial 

Modaressi1   

was designed to

042919940N2, 
ed three 0.1 m
e was measured

as the mean and

97 mg/dL in 12
of serum blood

Iranian patient

BCG Vaccinatio
1 (4 Dec);35:161

bly via apopto
).  
es showed the

necrosis factor
diabetic mouse
n cell signaling
ects in insulin
on the healthy

of 
al 
nt 

nt 
er 

o 

a 
ml 

d 
d 

2 
d 

ts 

n 
1. 

o-

e 
r-
e 
g 

n-
y 

https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.161
https://orcid.org/0000-0001-8876-6753


 
 BCG in Irani

 
 http://m
Med J Is
 

2 

cells. The oth
of regulatory 
role for insul
dose of TNF 
immunity in h

The Bacillu
used since th
berculosis (10
virulent Myco
virulent Myc
have been pr
immune syste
tion by Th2 ly
via Th1and T
innate immun

Some tried-
sults of the B
at Massachus
trial found a 
diagnosed T1
65% of subje
cases for 6–10

In Iran, clin
cination in th
present study
tion of the B
sugar, HgA1C
dogenous ins
quent blood 
biomarkers fo

 
Methods  
Participant
After appro

committee of
compliance w
ber IRCT201
distributed an
at Ali-Asghar
of Medical S
cember 2017
T1DM who 
and were age
study. Exclus
of tuberculos
immunodefici
with glucocor
a high dose o

After obtain
mographic ch
diabetes, and 
of laboratory 
urea nitrogen
liver function
included patie

 
Interventio
All BCG i

clinic in the h
received thre

ian T1DM 

mjiri.iums.ac.ir 
slam Repub Ira

her mechanism
T cells, a grou

lin-autoreactiv
can cause ne

humans (9).   
us Calmette-G

he 1920s to im
0). The strain 
obacterium bo

cobacterium tu
roposed to exp
em; the vacci
ymphocytes, i
Th17 lymphoc
ne for secretio
-and-tested st
CG vaccine in
etts General H
single dose o
1DM patients
ects by week 4
0 months (16)
nical trials rel
he treatment 

y aimed to det
BCG vaccine 
C and also c
sulin secretion
sampling wa

or up to 48 we

ts 
oval of this cro
f Shiraz Univ
with Iran Clini
17042919940N
n announceme
r Hospital, af
ciences in Sh
. In 2018, 22
had been con
ed from 18 t
sion criteria in
is or current 
iency virus (H
rticoids, immu
f aspirin (>16
ning informed
haracteristics 
organ involv
parameters in

n, serum creat
n tests, fasting
ents in the firs

on protocol 
injections we
hospital.  Each
ee doses of 0

an. 2021 (4 Dec

m of TNF is 
up of T cells w
ve T cells (7,
w or aggrava

Guérin (BCG)
mmunize indiv

of mycobacte
ovis which is 
uberculosis. S
plain the effe
ine stimulates
induces cell-m
cytes, and sti
n of TNF-α (1
tudies have sh
n treating T1D
Hospital (14, 
f the BCG va
s lead to clin
4 and a sustai
). 
lated to the ef
of T1DM are
termine wheth
induces the c
-peptide as an
n in patients 
as conducted 
eeks.  

oss-sectional s
versity of Me
ical Trials Re
N2, to recru

ent in the diab
ffiliated with 
hiraz, Iran fro
2 adult patien
ntinuously tre
to 55 years p
ncluded subje
tuberculosis; 

HIV); and tho
unosuppressiv
60 mg/day).  
d consent from
about gender
ement were re

ncluding cell b
tinine, bioche
g blood sugar 
st visit. 

ere administra
h intervention
.1 cc intrader

 

); 35:161. 

an increased 
with a suppre
, 8). Using a 
ted forms of a

) vaccine has 
viduals agains
erium in BCG
different from

Some mechan
ect of BCG on
 antibody pro

mediated immu
imulates the h
11-13).  
hown effectiv
DM by researc
15). A prelimi
accine in 17 n
nical remissio
ned effect in 

ffect of BCG 
e still scanty.
her the admini
control of   b
n indicator o
with T1DM. 
to measure t

study by the e
edical Science
egistry under n
uit volunteers
betes Clinic C

Shiraz Unive
m October to

nts with long-
eated with in
participated in
ects with a hi
those with hu
se under treat

ve medications

m the patients
r, age, duratio
ecorded.  Ana
blood count, b
emical blood 

were done fo

ated in a diab
nal diabetic pa
rmal injection

 

level 
ssion 
high 

auto-

been 
st tu-

G is a 
m the 
nisms 
n the 
oduc-

munity 
host's 

ve re-
chers 

minary 
newly 
on of 
three 

vac-
 The 
istra-
blood 
f en-
Fre-

these 

ethics 
es in 
num-

s, we 
Center 
ersity 
o De-
-term 

nsulin 
n the 
istory 
uman 
tment 
s and 

s, de-
on of 
alysis 
blood 
tests, 
or all 

abetes 
atient 
ns of 

BCG
mus
reac
repo

 
De
Fa

of a
mon
proc
hosp
direc
wee

Th
samp
Pept
Spai
noas
lowe
ng/L
befo
wee
by th

 
St
Co

stan
men
pept
sion
cons

 
Re
Tw

this 
unab
fema
data
are 
hypo

Th
seru
vacc
it is 
redu
base
till 2

Th
and 
BCG
in F

Tw
subs
they

 
Di
Th

myc
in th
sults

G vaccine (11
scle at week 0
ctions after ad
orted from all 

etection of blo
asting blood s
all patients in 
nitored at wee
cessed within 
pital laborator
ctly from fre
ks and finally
he levels of 
ples of patien
tide immuno
in) based on a
ssay according
er detection l
L. The time of
ore BCG injec
ks of injection
he sum of var

tatistical Anal
ontinuous var
dard deviatio

nt test was use
tide. Data ana

n 25 (SPSS In
sidered statisti

esults 
wenty-two adu
study, three o

ble to attend t
ales, 12 male

a and baseline 
shown in T

othyroidism a
here was no s

um blood suga
cinated T1Ds

shown in Ta
uction in bloo
eline; the seco
24 weeks after
here was a red
the required 

G-treated patie
igure 1.    
wo patients s
sequently ulce
y were well ap

iscussion 
here are seve
cobacterium re
he control of 
s of the curren

173 P2 Pasteu
0, week 4 an
dministrating 
the patients by

ood sugar, Hg
ugar was mea
0, 8, 12, 20,

ek 48. All blo
1-2 hours of

ry.  All human
sh blood at t

y 48 weeks.  
C-peptide we
nts with a com
assay, Abbot
a Chemilumin
g to the manu
limit of the E
f measuring c-
ction, after 20
n.  Required d
ious types of 

lysis 
riables were p
n (Mean ± S

ed for serial bl
alyses were p
nc., Chicago, 
ically signific

ult patients w
of whom drop
he follow-up 
es) completed
laboratory re
able 1. One 
nd another on
significant ch
ar, HgbA1C, 
at the baselin
ble 2. BCG-tr
d sugar 12 w

ond reduction 
r the third dos
duction in fast
insulin at the
ents, but it wa

howed red in
eration in the i
pproximately 3

eral studies o
e-introduction
blood sugar o

nt study showe

ur strain, Iran
nd week 24. A
injection wer
y phone to the

gbA1C, and C
asured in the s
, 32, 36 week
ood samples 
f being drawn
n HgbA1Cs w
the baseline, 

ere measured 
ommercial kit 
tt Diagnostic

nescent microp
ufacturer’s ins
ELISA assay
-peptide was 
0 weeks, and
daily insulin w
insulin in eac

presented as 
SD). The repe
lood sugar, H
performed usi
IL, USA) an

cant. 

with T1DM we
pped out beca
visits.  Ninete
d the study. 

esults in the st
e patient with
ne had asthma
hange in the m
and c- peptid

ne and the foll
treated T1Ds 

weeks after the
of blood suga

se at 36 weeks
ting blood sug
e baseline and

was not signifi

ndurated skin 
injection site o
3 months later

on the benefic
n through the 
on T1DM sub
ed no signific

 

n) into deltoid
Any abnorma
re asked to be
e physician. 

C-peptide 
serum sample
ks, and finally
were sent and
n in the same

were processed
8, 12, 20, 32

in the serum
(Architect C

cs, Barcelona
particle immu
structions. The
ys was < 0.0
at the baseline

d following 48
was calculated
h patient.  

the mean and
eated measure

HgbA1C and c
ing SPSS ver
nd p<0.05 wa

ere included in
ause they were
een patients (7
Demographic

tudied patient
h T1DM had

a.   
mean ± SD o
de of 19 BCG
lowing weeks
showed a firs
e first BCG a
ar occurred 12
s to 48 weeks.
gar, Hgb A1C
d 48 weeks in
cant as shown

reactions and
of the vaccine
r.  

cial effects o
BCG vaccine

bjects. The re
ant changes in

d 
al 
e 

s 
y 
d 
e 
d 
2 

m 
C-
a, 
u-
e 
1 
e 
8 
d 

d 
e-
c- 
r-
as 

n 
e 
7 
c 
ts 
d 

of 
G-
s; 
st 
at 
2 
. 

C, 
n 
n 

d 
e; 

of 
e 

e-
n 



 

 

 

the blood sug
three doses of

Faustman e
the TIDM by 

Table 1. Baseli
Characteristic  
Age (year) 
Duration of dia
Hemoglobin (g
White blood co
Platelet count(c
Blood urea nitr
Creatinine (mg
SGOT( U/L) 
SGPT( U/L) 
TSH (mIU/L) 
Fasting blood s
HgbA1C (%) 
C-peptide( ng/m

 
Table 2. Serial 
Variable 
Fasting blood 
Fasting blood 
Fasting blood 
Fasting blood 
Fasting blood 
Fasting blood 
Fasting blood 
HgA1C baseli
HgA1C week 
HgA1C week 
HgA1Cweek  
HgA1C week 
HgA1C week 
Insulin baselin
Insulin week 8
Insulin week 1
Insulin week 2
Insulin week 3
Insulin week 4
C-peptide bas
C-peptide   we
C-peptide  we

 

Fig. 1. The am
vaccinated pati

 

BS
H
in

gar, HgbA1C 
f BCG vaccin
et al. showed 
restoring insu

ine demographic 

abetes (year) 
g/dL) 
ount (cell/mm3) 
cell/mm3) 
rogen (mg/dL) 
g/ dL) 

sugar (mg/dL) 

mL) 

level of fasting b

sugar baseline 
sugar week 8 
sugar week 12 
sugar week 20 
sugar week 32 
sugar week 36 
sugar week 48 

ine 
 8 
12 
20 
32 
48 

ne 
8 
12 
20 
32 
48 
eline 
eek 20 
eek 48 

mount of fasting 
ients with diabete

a
S(mg/dl) 1
bA1C(%)

nsulin(unit)

0
20
40
60
80

100
120
140
160
180
200

and c- peptide
ne up to 48 we

two low dose
ulin secretion 

data and laborato

blood sugar, HgbA

blood sugar, Hg
es type 1 

at first 8th
171.15 17

8.2 6
56.42 49

e after injectio
eeks.  
es of BCG rev
and increasin

ory results in 19 p
Mean ±
29.78 ±
13.78 ±
14.68 ±

6483.33 ± 
237.88 ±
13.30 ±
1.03 ± 

23.30 ±
24.36 ± 

2.04 ± 
171.15 ±

8.20 ± 
0.02 ±

A1C, and c- pept
Mean ±

171.15 ±
174.63 ±
133.77 ±
178.20 ±
140.92 ±
123.78 ±
115.70 ±

8.200 ±
6.889 ±
7.518 ±
7.931 ±
7.419 ±
7.79 4 ±
56.4 2 ±
49.42 ±
48.26 ±
47.06 ±
48.14 ±
52.29 ±

0.02 ±
0.03 ±
0.02 ±

b A1C and insul

week 12th w
74.63 133
6.88 7.5
9.42 48.2

  http:/
Med J
 

on of 

verse 
ng the 

leve
ence
prov
ical 

patients with diab
± SD 
± 8.77 
± 7.48 
± 2.27 

1513.56 
± 58.68 
± 3.57 

0.19 
± 9.69 

10.36 
0.94 

± 75.54 
2.34 
0.07 

tide in 19 BCG-v
±  SD 
± 75.54 
± 93.81 
± 76.97 

104.88 
± 90.10 
± 67.24 
± 57.87 
± 2.34 
± 1.99 
± 1.27 
± 1.90 
± 2.11 
± 2.29 
± 19.18 

17.96 
17.34 
19.70 
16.82 
21.02 
0.07 
0.11 
0.08 

lin at the baselin

week 20th we
.77 178.2

51 7.93
26 47.06

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

el of C-peptid
e subjects. Th
val of BCG fo
trial is curren

betes type 1 
Min
15.0
5.0
11.2

4500.0
137.0
10.0
0.6
13.0
11.0

1.79 ± 1
55.0
4.3

< 0.01

accinated patient

ne and the follow

eek 32th wee
2 140.92

7.41
6 48.14

ir 
Iran. 2021 (4 D

e above the 9
his positive ac
or T1DM by th
tly in progres

Max
52.0
30.0
20.9

0 8900
343.
23.0
1.3 
47.0
46.0

.14 0.32
271.
13.1

1 0.32

s with diabetes ty
p-value 

 
 
 

0.112 
 
 
 
 
 

0.123 
 
 
 
 
 

0.272 
 
 
 
 

0.443 
 

wing weeks in BC

ek 48th week
115.7
7.79

52.29

M. Mo

Dec); 35.161. 

95th percentil
chievement le
he FDA; anot

ss in the US (7

x 
0 
0 
9 
0.0 
.0 
0 
 
0 
0 
2 
.0 
1 
2 

ype 1 

 
CG-

oghtaderi, et al

3

e of the refer
eads to the ap
ther same clin
7, 14).  

l. 

r-
p-
n-



 
 BCG in Irani

 
 http://m
Med J Is
 

4 

Some studi
BCG vaccine
Huppmann e
vaccinated ne
of BCG vacc
vent the deve
vaccination w
did not affect
Consistent wi
an patients w
vaccine; there
creased level 
control group

A new sys
ences in Hgb
compared wi
been shown 
treated T1DM
as an autoimm
ment; therefo
reducing HbA
study the new
time and syste

According 
vaccination w
single injectio
tion may be a
with type 1 di

The genetic
HLA locus o
DR3-DQ2 or
world; it app
very modest 
Azerbaijan St
22). Further i
background o
tion in this stu
origin of Iran

An increase
be about 9.2 
2030. This co
tes reflects th
as viral and b
toxins and ch
factors induce
phocytes incl
the islets of th
ies might crea
blood sugar re

The curren
against T1DM
vanced new r
term protectiv
tibodies is rec

Injection of
ever, indurati
nitis, and dis
deficiency ha

 
 

ian T1DM 

mjiri.iums.ac.ir 
slam Repub Ira

ies reported t
e in the treat
et al. compar
ewborns in G
cination in the
lopment of di

with BCG at t
t the preserva
ith our study, 

with T1DM w
e was no effe
of blood suga

p during the 9 
tematic review
b A1C and C
th the placeb
that decrease

M takes 3-4 ye
mune disease
re, the effect 

A1 takes year
w recombinan
emic delay of 
to the Iranian

with BCG was
on at birth. Ti
a cause of fai
iabetes.  
c defect of T
of the chrom
r HLA-DR4-D
pears that HL
effect on pa

tate of Iran w
investigation i
of the populati
udy could exp
ian patients w
e in the incide
million in the

ontinuous incr
he high burden
bacterial infec
hemical comp
e various patt
uding CD4, C
he pancreas (2
ate an entirely
egulation with
nt BCG vac
M in differen
recombinant B
ve immunity o
commended (2
f BCG is cons
ion, abscesses
seminated dis

ave been repor

an. 2021 (4 Dec

that there wa
tment of pati
red BCG vac

Germany, indic
e neonatal per
iabetes (17). A
the time of th
ation of beta-c
Kashef et al. 

who received 
ect of BCG v
ar in patients c
months of fol
w showed no
C-peptide aft

bo group (20)
ed level of H
ears. It is expla
e lasts many y
of BCG to be

rs. More resea
nt BCG for s
f absorption (1
n general vac
s practiced in 
iming of early
iled efficacy i

T1DM is main
mosome 6p21,
DQ8 haplotyp
LA-DR3-DQ2
atients with T
with Turkish 
is required to 
ion; resistance
plain the heter

with T1DM 
ence of diabe
e Iranian popu
rease in the pr
n of environm
ctions, dietary
ounds. Differ
terns of infilt

CD8, and CD2
23); however,
y different imm
h BCG admin
ccine shows 
nt parts of th

BCG vaccine f
of the islet ce
24).  
sidered a safe 
s at the site of
sease in patie
rted.  

 

); 35:161. 

s no effect o
ients with TI
ccinated and 
cating that the
riod does not

Allen et al. sho
he onset of T
cell function 
reported 10 I
one dose of B

vaccine on the
compared wit
llow-up (19). 
o statistical di
ter using BCG
). However, it
gb A1C in B
ained that diab
years for deve
ecome systemi
arch is require
shortening the
15).  
ccination prog

all newborns
y BCG admini
in Iranian pat

nly located in
, including H
pes or both in
2 haplotype h
T1DM in the 
ethnicity, too
clarify the ge
e to BCG vac
rogeneity of e

etes is estimat
ulation by the 
revalence of d
mental factors 
y factors as we
rent environm
tration of the 
20 lymphocyt
, islet autoanti
mune reservoi
istration.  
variable effi

he world. An
for more and l
lls against aut

vaccination; h
f inoculation, 
nts with imm

 

of the 
IDM. 
non-

e use 
t pre-
owed 
1DM 
(18). 

Irani-
BCG 
e de-
th the 
 

iffer-
G as 
it has 
BCG- 
abetes 
elop-
ic for 
ed to 
e lag 

gram, 
s as a 
istra-
tients 

n the 
HLA-
n the 
has a 

East 
o (21, 
enetic 
ccina-
ethnic 

ted to 
e year 
diabe-

such 
ell as 

mental 
lym-

tes in 
ibod-
ir for 

ficacy 
n ad-
long-
toan-

how-
 ade-

muno-

Co
W

the t
sugg
chan
of B
of B

 
Ac
Th

Med
Dev
and 
work
Med

 
Co

The 
 
 

Re
1. E

Sh
Na
Co

2. Pa
Ga
Co

3. Gi
20

4. T
Ha
cel
dia
Di

5. Qi
cel
20

6. Gr
pro
19

7. Ry
est
cel

8. Jar
Tre
and
20

9. Ko
nec
hy

10. R
Ca
Ch

11. M
Gr
My
Im

12. K
C, 
Th
20

13. F
pat
20

14. F
Pro
Ca
On

onclusion 
We have no evi

treatment of p
gested to inv
nging of early

BCG and new 
BCG in blood 

cknowledgm
he authors w
dical Sciences
velopment of 

Dr. Nasrin S
k was suppor
dical Sciences

onflict of Inter
authors decla

eferences 
Esteghamati A, L
hahrami A, et al. 
ationwide Diabete
ontrol of Diabetes
schou SA, Papa

antenbein C. On
onnect. 2018;7(1)
illespie KM. Typ
06;175(2):165–1
Tanaka S, Kob
ashimoto M, et a
lls and beta-cell
abetes associated
abetes Care. 200
n HY, Chaturved
lls in NOD m
04;16(12):1723-1

reen EA, Flave
ogression of diab
99;169:11-22. 

yu S, Kodama S, 
tablished autoimm
ll function. J Clin
ron B, Maranghi 
eg during BCG i
d protection ag
08;3:e2833. 

odama S, Davis M
crosis factor fo
pothesis. Cell Mo

Rousseau MC, El
almette-Guérin (
hildhood Diabetes
Marchant A, Go
roote D, et al. N
ycobacterium b

mmunol. 1999 ;15
Kleinnijenhuis J, 

et al. Long-lastin
h1/Th17 response
14;6(2):152-158.
Faustman DL. T
th to type 1 
18;34(1). 
Faustman DL, W
oof-of-concept, r
almette-Guerin fo
ne. 2012;7(8):e41

idence of the b
patients with 
vestigate the

y BCG vaccina
recombinant 
sugar regulati

ments 
ould like to t
s, Shiraz, Iran
Clinical Rese
Shokrpour for
ted by a grant
(Grant No. 9

rests 
are that they h

arijani B, Aghaja
Diabetes in Iran

es Report of Nat
s (NPPCD-2016).
adopoulou-Marke

n type 1 diabete
:R38-R46. 

pe 1 diabetes: pat
70. 
ayashi T, Naka
l. Evidence of pr
l differentiation 
d with active a
1;24(9):1661-166
di P, Singh B. In
mice by IFN-ga
1732. 
ell RA. Tumor 
betes in non-obe

Ryu K, Schoenfe
mune diabetes b

n Invest. 2001;108
E, Leclerc C, M

immunization on 
gainst Mycobact

M, Faustman DL. 
r autoimmune d
ol Life Sci. 2005;
l-Zein M, Conus 
(BCG) Vaccinat
s. Paediatr Perina
oetghebuer T, Ot
ewborns develop
ovis bacillus 
;163(4):2249-225
Quintin J, Preijer

ng effects of BCG
es and innate tra
 
NF, TNF induce
diabetes treatme

Wang L, Okubo Y
randomized, con
or treatment of l
756. 

beneficial effe
T1DM. Furth

e importance 
ation, more fr
BCG strain fo

ion in Iranian 

thank Shiraz 
n, and also t
earch of Nem
or editorial as
nt from Shiraz
5-11565).  

have no compe

ani MH, Ghaemi
n: Prospective An
tional Program fo
. Sci Rep. 2017: 
etou N, Chrous
es mellitus path

thogenesis and pr

anishi K, Okubo
primary beta-cell 

from pancreatic
autoimmune chr
67.  
n vivo apoptosis 
amma/TNF-alpha

necrosis facto
ese diabetic mic

eld DA, Faustman
by restoration of 
8(1):63-72. 

Majlessi L. Effect
 anti-mycobacter
terium tuberculo

The therapeutic 
disease: a mech
;62(16):1850-186
F, Legault L, Pa

ation in Infancy
at Epidemiol. 201
ta MO, Wolfe I
p a Th1-type imm
Calmette-Guérin
55. 
rs F, Benn CS, Jo

G vaccination on 
ained immunity. 

ers, and TNFR2 
ment. Diabetes M

Y, Burger D, Ban
ntrolled clinical 
long-term type 

 

ects of BCG in
her studies are

of probable
requent dosing
for the efficacy

patients. 

University o
the Center fo

mazee Hospita
ssistance. Thi
z University o

eting interests

i F, Kermanchi J
nalysis from Firs
or Prevention an
18;7(1):13461. 
sos GP, Kanaka
hogenesis. Endoc

revention. CMAJ

o M, Murase T
destruction by T
c ductal cells i
onic pancreatitis

of diabetogenic T
a. Int Immuno

or-alpha and th
ce. Immunol Rev

n DL. Reversal o
endogenous bet

t of attenuation o
rial Th1 response
osis. PLoS One

potential of tumo
hanistically base
62. 
arent ME. Bacillu
y and Risk o
6;30(2):141-148
I, Ceesay SJ, D
mune response t

n vaccination. 

oosten LA, Jacob
both heterologou
J Innate Immun

agonists: A new
Metab Res Rev

n L, Man G, et a
trial of Bacillus
1 diabetes. PLo

n 
e 
e 
g 
y 

of 
or 
al 
s 

of 

. 

J, 
st 
d 

a-
cr 

J. 

T, 
T-
n 
s. 

T 
l. 

he 
v. 

of 
ta 

of 
es 
e. 

or 
d 

us 
of 
. 

De 
to 
J 

bs 
us 
n. 

w 
v. 

l. 
s-
S 



 

 

 

15. Kühtreiber W
al. Long-term 
the value of in
Vaccines. 201

16. Shehadeh N
KJ. Lancet. 19

17. Huppmann M
Bacille Calme
Care. 2005;28

18. Allen HF, K
HP. Effect of B
1 diabetes. A
Oct;22(10):17

19. Kashef S, 
treatment of p
183. 

20. Chang YC,
Therapeutic E
A Systematic 
Trials. J Diabe

21. Robertson C
Genet Dev. 20

22. Mansoori D
Baradaran B, 
Leukocyte An
in Children of
Med J. 2015; 2

23. Rewers M, 
diabetes. Lanc

24. da Costa AC
Rosa JD, Rese
specific Th17 
against tubercu

 

WM, Tran L, Kim
reduction in hype
nduced aerobic g
8; 21;3:23. 
, Calcinaro F, Br

994;343(8899):70
M, Baumgarten 
ette-Guerin vacc
(5):1204-1206. 

Klingensmith GJ, J
Bacillus Calmette
A randomized 
03-1707. 
Karamizadeh Z
atients with recen

, Lin CJ, Hsiao
ffects of BCG Va
Review and Me

etes Res. 2020 M
CC, Rich SS. G
018;50:7-16. 
Derakhshan S, Z

Shekari Khanian
ntigen Class II DR
f the East Azerb
28;17(9):e28380.
Ludvigsson J. E

cet. 2016;387(100
C, Costa-Júnior 
ende DP, et al. A 

and Th1 effecto
ulosis. PLoS One

m T, Dybala M, N
erglycemia in adv
glycolysis with B

radley BJ, Bruch
06-707. 
A, Ziegler AG, 
ination and type

Jensen P, Simoes
e-Guerin vaccina
clinical study. 

, Kashef M. Th
ntly diabetes type

o YH, Chang Y
accination on Typ
eta-Analysis of R
ar 26;2020:89541
enetics of type 

Zeinali Sehrig F,
ni M. The Assoc
R3-DQ2 Haplotyp
baijan State of Ir
 
Environmental r
035):2340-2348. 
Ade O, de Olive
new recombinan

or cells with high
e. 2014;14;9(11):

Nguyen B, Plage
vanced type 1 dia

BCG vaccinations

im I, Vardi P, La

Bonifacio E. Ne
e 1 diabetes. Di

s E, Hayward A, 
ation on new-onse

Diabetes Care. 

he effect of BC
e 1. IJEM. 2007;3

YH, Liu SJ, Hsu
pe 1 Diabetes Me

Randomized Cont
125. 
1 diabetes. Curr

 Sohrabi N, Sh
iation between H
pe and Type 1 Di
ran. Iran Red Cr

isk factors for t

eira FM, Nogueir
nt BCG vaccine in
her protective ef
e112848. 

  http:/
Med J
 

er S, et 
abetes: 
s. NPJ 

afferty 

eonatal 
iabetes 

Chase 
et type 

1999 

CG in 
3:179-

u HY. 
ellitus: 
trolled 

r Opin 

hiva S, 
Human 
iabetes 
rescent 

type 1 

ra SV, 
nduces 
fficacy 

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

ir 
Iran. 2021 (4 D

M. Mo

Dec); 35.161. 

oghtaderi, et al

5

l. 


