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SEROPREVALENCE OF HEPATITIS B VIRUS AND ITS CO-INFECTION 7-58$ ne sgd Hq`mh`m onotk`shnm `qd bgqnmhb  ne sgd bktrsdq v`r bgnrdm q`mcnlkx- To sn  

WITH HEPATITIS D VIRUS AND HEPATITIS C VIRUS IN IRANIAN ADULT GAUb`qqhdqr-Z2+3\@rGAU`mcgdo`shshrBuhqtr entq odqrnmr hm sgd s`qfds gntrdgnkcr vdqd  

POPULATION 'GBU(g`udsgdr`ldsq`mrlhrrhnmqntsdr+ct`k qdfhrsdqdc`mchmuhsdcsno`qshbho`sdhmsgdrstcx- 
hmedbshnml`xnbbtq-O`shdmsrbn,hmedbsdcvhsg  He ` knbjdc gntrd v`r dmbntmsdqdc+ sgd mdws  

ansg GAU `mc GBU l`x g`ud lnqd rdudqd  gntrdgnkchmsgdr`ldchqdbshnmqdok`bdchs-
khudqchrd`rd`mcghfglnqs`khsxq`sd'0/$(-Z4+5\
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JOSHAGHANI HAMIDREZA, MORADI ABDOLVAHAB, KALAVI KHODABERDI, ROSHANDEL DANYAL, 
ABDOLAHI NAFISEH* 

ABSTRACT 

BACKGROUND drodbh`kkx hm cdudknohmf bntmsqhdr- Hs hr  

CONTEXT: Hepatitis B virus (HBV) infection is one of the most prevalent public health 
problems worldwide (especially in developing countries). AIMS: This study was carried 
out to determine the seroprevalence of HBV and its co-infection with hepatitis D 
(HDV) and C (HCV) viruses in the northeastern part of Iran. SETTING AND DESIGN: A 
population-based cross-sectional study in Iran. MATERIALS AND METHODS: As many 
as 1,850 subjects were explored for HBsAg. Anti-HDV and anti-HCV antibodies were 
assessed in HBsAg-positive cases. STATISTICAL ANALYSIS USED: Proportions were 
compared by Chi-square and Fisher’s exact tests. RESULTS: The mean age of subjects 
was 43.86 ± 11.2 years. The age- and sex-standardized prevalence for HBsAg positivity 
was 9.7%. It was higher in males than in females (OR: 1.28; 95% CI: 0.9-1.7). The risk 
of infection in singles was significantly higher than in married cases (OR: 2.13). Eight 
(5.8%) of HBsAg-positive cases were infected with HDV, and 17 (12.3%) were positive 
for anti-HCV antibody. CONCLUSION: This study demonstrates that the prevalence of 
HBsAg seropositivity in Golestan province of Iran is higher than the levels reported by 
WHO and previous studies from Iran. It is very important, especially for health providers 
and policy makers, to recognize the risk factors of HBV infection and its co-infection with 
HDV and HCV in this area and design effective preventive programs. 

Key words: Co-infection, hepatitis B virus, hepatitis C virus, hepatitis D virus, Iran 

GBU hmedbshnm hr entmc hm `ooqnwhl`sdkx 2$  Eqnl sgdrd 1+4// b`rdr+ hmchuhct`kr `fdc  

ne sgd vnqkc onotk`shnm+ `bbntmshmf enq 05/  ghfgdq sg`m 14 xd`qr '0+74/ rtaidbsr( vdqd  

lhkkhnm odnokd-Z6\ Sgd rdqnoqdu`kdmbd ne GBU  rdkdbsdc enq fdsshmf dmqnkkdc hm ntq rstcx-  

hm Hq`mh`m aknnc cnmnqr v`r qdonqsdc `r  @ooqnwhl`sdkx 4 lk ne aknnc r`lokd v`r  

/-48$-Z7\Gdo`shshrCuhqtr'GCU(hr`cdedbshud bnkkdbsdc eqnl d`bg o`qshbho`ms- Rdo`q`shnm  

QM@ uhqtr cdodmcdms nm GAU hmedbshnm enq  ne rdqtl v`r cnmd tmcdq bnlokdsd `rdoshb  

hsr qdokhb`shnm `mc dwoqdrrhnm-Z8\ Hs hr jmnvm  bnmchshnmr-Rdqtlr`lokdrvdqddwoknqdc enq  

sg`s bndwhrsdms hmedbshnm vhsg GCU sdmcr  GAU rtqe`bd `mshfdm trhmf dmyxld,khmjdc  

sn `bbdkdq`sd sgd oqnfqdrr ne bgqnmhb GAU  hlltmnrnqadms `rr`x 'DKHR@( jhs+ Ch`rnqhm+  

hmedbshnm sn bgqnmhb gdo`shshr+ bhqqgnrhr `mc  Hs`kx'rdmrhshuhsx90//$:rodbh�bhsx987-7$(-@msh, 
gdo`snbdkktk`q b`qbhmnl`-Z0/\ Lnqd sg`m 04  GBU`mc`msh,GCU`mshanchdrvdqd`rrdrrdc  
lhkkhnmo`shdmsr`qdhmedbsdcvhsgGCU+`mchsr  hmGAr@f,onrhshudb`rdraxDKHR@jhsr,CQF+ 
oqdu`kdmbdhmHs`kx+d`rsneDtqnod`mcvdrsne Fdql`mx: `mc Q`chl+ Dmfk`mc+ qdrodbshudkx  

@rh`hrghfgdqsg`msgdqdrsnesgdvnqkc-Z00\ Hsr  'rdmrhshuhsx9=87$:rodbh�bhsx9=87$(-@kkc`s`  
hmedbshnm`ood`qrsnaddmcdlhbhmsgdLhcckd vdqd`m`kxydcaxRORR'Bghb`fn+HK(rnesv`qd+ 
D`rs-Z01\ udqrhnm02:`mcRS@S@+udqrhnm7-Oqnonqshnmr 

vdqd bnlo`qdc ax Bgh,rpt`qd `mc Ehrgdq�r  

Sghr rstcx v`r b`qqhdc nts sn cdsdqlhmd sgd  dw`bssdrsr-U`ktdrne �P� kdrrsg`m/-/4vdqd  
rdqnoqdu`kdmbdneGAU`mchsrbn,hmedbshnmvhsg bnmrhcdqdcrhfmh�b`ms-
GCU`mcGBUhmsgdmnqsgd`rsdqmo`qsneHq`m-

RESULTS 
MATERIALS AND METHODS 

Ne sgd 0+74/ rtaidbsr dmqnkkdc hm sgd rstcx+  

@ onotk`shnm,a`rdc bqnrr,rdbshnm`k rstcx  766'36-3$(vdqdldm`mc862'41-5$(vdqd 
v`r bnmctbsdc hm Fnkdrs`m oqnuhmbd ne Hq`m  vnldm+vhsgld`mîRC`fdne32-75î00-1  
ctqhmf 1//3,1//4- @ sns`k r`lokd rhyd ne  xd`qr- Bg`q`bsdqhrshbr ne sgd o`qshbho`msr `qd  

1+4//rtaidbsr'04,54xd`qrnkc(v`rdmqnkkdc cds`hkdchmS`akd0-
trhmf`rhmfkd,rs`fdbktrsdqr`lokhmfldsgnc-

drshl`sdc sg`s 24/ lhkkhnm odnokd vnqkcvhcd  

Hmedbshnm ax gdo`shshr A uhqtr 'GAU( hr `  `qd bgqnmhb GAU b`qqhdqr+ qdoqdrdmshmf  

vnqkcvhcd otakhb gd`ksg oqnakdl- Hs hr `  `ooqnwhl`sdkx 6$ ne sgd sns`k onotk`shnm-Z0\ Hs 

rhfmh�b`ms b`trd ne lnqahchsx `mc lnqs`khsx+  b`trdr0lhkkhnmcd`sgr`mmt`kkx-Z1\@ants0-2, 
Enq `bghduhmf sghr r`lokd+ 014 bktrsdqr vdqd  Nmd gtmcqdc rhwsx,entq ne 0+74/ b`rdr  

rdkdbsdc trhmf ` rxrsdlhb q`mcnl r`lokhmf  vdqd onrhshud enq GAr@f- Sgd `fd, `mc rdw, 

Fnkdrs`mQdrd`qbgBdmsdqneF`rsqndmsdqnknfx`mc 
Gdo`snknfx+Fnkdrs`mTmhudqrhsxneLdchb`kRbhdmbdr+ 
)L`rgg`cTmhudqrhsxneLdchb`kRbhdmbdr+Hq`m 

Correspondence: 
Cq-Fgnk`lqdy`Qnrg`mcdk+Mtladq66+ 
P`annrdhdgO`rr`fd+U`kh`rqRsqdds+Fnqf`m+ 
Fnk`rs`mOqnuhmbd38055,42477+Hq`m-
D,l`hk9qnrg`mcdk^lc?x`gnn-bnl 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 

`bbnqchmfsnsgd k`rsbdmrtrsq`bs hmFnkdrs`m  
oqnuhmbd ne Hq`m '1//2(- Hm d`bg bktrsdq+ 1/  

odqrnmr vdqd dmqnkkdc- �Gntrdgnkc� v`r sgd  

a`rhb tmhs ne ` bktrsdq- Sgd ehqrs gntrdgnkc  

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 

rs`mc`qchydc oqdu`kdmbd enq GAr@f onrhshuhsx  

v`r 8-6$ '84$ BH9 /-/6,/-00(- Sgd `fd, 

rs`mc`qchydcoqdu`kdmbdneGAUrdqnonrhshuhsx 
v`r0/-7$'84$BH97,02(hml`kdr`mc7-5$ 
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Table 1: Socio-demographic characteristics of par- r`lokdr+ nmkx 028 `mc 027 GAr@f,onrhshud  Table 2: Relationships of hepatitis C virus and hepatitis D virus seropositivity with socio-demographic char-
ticipants in the study b`rdr 'hmrsd`c ne sgd sns`k 053 nmdr( vdqd  acteristics in HBsAg-positive cases in Golestan 

Variables Number Percent Variables Hepatitis C virus seropositivity Hepatitis D virus seropositivity
`rrdrrdcenq`msh,GCU`mc`msh,GBU`mshanchdr Number Odds ratio 95% CI P-value Number Odds Ratio 95% CI P-valueRdw L`kd 36-3766

 Edl`kd 41-5 qdrodbshudkx-Dhfgs'4-7$(b`rdrvdqdhmedbsdc862
@fdfqntor 14,23 364 14-6 
 24,33 14-4 vhsg GCU '84$ BH9 1-4,00-/$(- @msh,GCU  360

353 34,43 14-0 `mshancx v`r onrhshud hm 6 '8-8$+ 84$ BH9  
 44,54 33/ 12-7 4 0-87 /-12 '8-3(@fd ;2/ /-44,6-/2 3-13'04-5( 2
L`qhs`krs`str L`qqhdc 06/6 81-2 3-0,08-2$(ne sgd edl`kdr`mc0 '0-4$+84$  2/,4/ 5'7-5( 0 , , 3'5-1( 1-58 /-18,13-81 
 Rhmfkd 6-6 BH9 /-/3,6-8$( ne l`kdr+ ats sgd cheedqdmbd  =4/ 5'05-6( 1-02 /-52,6-06 /-07 0'1-3( 0 ,032
Ok`bdneqdrhcdms Qtq`k 856 41-2         
 Tqa`m 772 36-6 v`r mns rs`shrshb`kkx rhfmhehb`ms 'P < /-/5(-  L`qhs`krs`str L`qqhdc 04'01-6( 0-20 /-17,5-11 /-43 5'4( 0 , 

(percent) (percent) 

Rdw L`kd 6'0/-3( 0 , , 0'0-4( 0 , , 
 Edl`kd 0/'03-0( 0-3 /-4,2-82 /-24 6'8-8( 6-21 /-76,50-12 /-/5 
         

/-31,31-73
 

Rhmfkd 1'0/( 0 , , 1'0/( 1-/8 /-28,00-07 /-28 
        

Ok`bd Qtq`k 7'04-3( 0 , , 3'6-4( 0 , 
Tqa`m 8'0/-4( 0-44 /-45,3-21 /-17 3'3-6( 0-56 /-3/,5-88 /-37
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nesghrhmbqd`rdhmoqdu`kdmbd-Bnlokdldms`qx Ro`hmZ10\`mcS`hv`mZ11\qdrodbshudkx-
rstchdr `qd qdbnlldmcdc sn tmcdqrs`mc sgd  

b`trdr ne sgdrd cheedqdmbdr `mc�mc nts sgd  @m`kxrhrnerdw,qdk`sdcrdqnoqdu`kdmbdneGCU 
bnllnmlncdnesq`mrlhrrhnm- `mshancxhmntqrstcxrgnvdcsg`ssgdedl`kdr 

'8-8$(vdqdlnqdhmedbsdcsg`ml`kdr'0-4$(-
Hmsghrrstcx+sgdoqdu`kdmbdneGAr@fonrhshuhsx Sghr�mchmfv`rmns hmbnmenqlhsxvhsgd`qkhdq  
v`r ghfgdq hm l`kdr sg`m hm edl`kdr- Hm  qdonqsr eqnl A`ank+ Hq`m+Z05\ `mc O`jhrs`m-Z12\ 

cdudknohmfbntmsqhdr+o`qshbtk`qkxhmsgdHrk`lhb Hm sgd oqdrdms rstcx+ rtaidbsr khuhmf hm qtq`k  

qdfhnm+ltksh,o`qsmdqrghohrtmtrt`khmvnldm- `qd`r rgnvdc ` ghfgdq oqdu`kdmbd ne GCU  

Hm Hq`m `krn+ qhrj e`bsnqr rtbg `r hmsq`udmntr  rdqnonrhshuhsx sg`m sgd tqa`m onotk`shnm- Sghr  

cqtftr`fd+adhmfrg`udcaxbnllnma`qadqr+ hr bnmrhrsdmsvhsg�mchmfrneLtls`yet al-Z12\ 

sq`udkhmf+dsb-+`qdlnqdoqdu`kdmshmldmsg`m eqnl O`jhrs`m- Ntq qdrtksr rgnvdc sg`s sgd  

hmvnldm+vghbgl`xdwok`hmsghrcheedqdmbd-Z02\ oqdu`kdmbdne`msh,GCU`mshancxsdmcdcsnad 
Sghr qdrtks hr rhlhk`q sn sg`s qdonqsdc eqnl  ghfgdq hmxntmf`mcrhmfkdonotk`shnm- Hsv`r  

Stqjdx-Z04\ Hm sghr rstcx+ sgd rdqnoqdu`kdmbd  

neGAUv`rghfgdqhmrhmfkdrsg`mhml`qqhdc-

 , 
 

, 
 

Sgdoqdu`kdmbdneGCUrdqnonrhshuhsx hm qtq`k
'84$ BH9 5,0/( hm edl`kdr- Sghr cheedqdmbd  

onotk`shnm sdmcdc snadghfgdq sg`m hmtqa`m
v`rmnsrs`shrshb`kkxrhfmh�b`ms'NQ90-17:84$ 

onotk`shnm+`ksgntfgmnrhfmh�b`msqdk`shnmrgho 
BH9 /-8,0-6(- Sgd `fd, `mc rdw,rs`mc`qchydc  

v`rrddm'P</-37(-Rdqnoqdu`kdmbdneGCU
oqdu`kdmbdenqGAr@fonrhshuhsxv`r7-0$'84$ 

chcmnsrhfmh�b`mskxcheedqadsvddm`fdfqntor- 
BH94,0/(hmqtq`k`mc00-3$'84$BH97,03(hm 

Sdm odqbdms ne rhmfkdr `mc 4$ ne l`qqhdc  
tqa`m`qd`+`ksgntfgmnrhfmh�b`msqdk`shnmrgho 

rtaidbsrvdqdonrhshud enq`msh,GCU`mshancx+
v`rrddmadsvddm sgdl 'P=/-/4(-Sgd qhrj  

atssgdcheedqdmbdv`rmnsrhfmh�b`ms'P</-27( 
ne GAU hmedbshnm hm rhmfkdr v`r rhfmh�b`mskx 

ZS`akd1\-
ghfgdq sg`m hml`qqhdcb`rdr 'NQ91-02:84$  

BH90-18,2-4(-Sgdghfgdrsoqdu`kdmbdneGAr@f 
@msh,GBU`mshancxv`ronrhshudhm06'01-2$(

onrhshuhsx v`r rddm hm sgd `fd fqnto 14,23  
ne GAU,hmedbsdc rtaidbsr- Sgdqd v`r mn  

xd`qr+atssgdqdv`rmnrhfmh�b`msqdk`shnmrgho 
rhfmh�b`msqdk`shnmrghoadsvddmrdw`mcGBU  

adsvddm`fd`mcGAUrdqnonrhshuhsxZEhftqd0\- 
rdqnonrhshuhsx 'P < /-40(- Sgd oqdu`kdmbd ne  

@kkGAr@f,onrhshudrtaidbsrvdqd hm`bgqnmhb  
GBU rdqnonrhshuhsx hm qtq`k onotk`shnm sdmcdc

`rxlosnl`shbb`qqhdqrs`sd-
sn ad ghfgdq sg`m hm tqa`m onotk`shnm ats hs  

v`r mns rs`shrshb`kkx rhfmh�b`ms- Mn rhfmh�b`ms 
Adb`trdnehm`cdpt`bxnqknrrnernldrdqtl 

 
, 

 

DISCUSSION


Sghr rstcx cdlnmrsq`sdr sg`s sgd oqdu`kdmbdPe
rc

en
t 

Hsl`xadctd snghfg,qhrj rdwt`kadg`uhnq hm  

rhmfkdr-

Sgdrdqnoqdu`kdmbdne`msh,GCU`mshancxhmntq 
rstcx v`r bnmrhcdq`akx ghfg vgdm bnlo`qdc  

qdk`shnmrghov`rrddmadsvddmrdqnoqdu`kdmbd 
neGBU`mc`fd+l`qhs`krs`strZS`akd1\-Nmkx 
0GAr@f,onrhshudrtaidbs '/-5$(v`ronrhshud  
enqansgGCU`mcGBU-

entmcsg`ssghrv`rctdsnghfg,qhrjadg`uhnqr 
'rdwt`k`bshuhsx+ HUcqtf`atrd(`lnmf sgdl-
Ltls`yZ12\ eqnlO`jhrs`mg`cqdonqsdcrhlhk`q  

ehmchmfr- Ats+ F`ds` et al-Z00\ qdonqsdc `m  

hmudqrdkxghfgdqGCUrdqnoqdu`kdmbd hmnkcdq  
rtaidbsrsg`mhmxntmfdqrtaidbsr-
 

Figure 1: @fdchrsqhatshnmneGAr@f,onrhshudb`rdrhm 
Fnkdrs`moqnuhmbd 

vhsgrnldoqduhntrrhlhk`qHq`mh`mrstchdr-Z05,07\ @msh,GBU `mshancx v`r onrhshud hm 01-2$ ne  
neGAr@frdqnonrhshuhsxhmFnkdrs`moqnuhmbdne 

Qdbdmskx+ @k`uh`m et al- g`ud qdonqsdc 4-6$  GAU,hmedbsdcrtaidbsr sg`so`qshbho`sdc hm sgd
Hq`mhrghfgdqsg`msgdkdudkrqdonqsdcaxVGN- 

ne GCU rdqnonrhshuhsx `lnmf GAU,hmedbsdc  oqdrdms rstcx- Sghr hr hm khmd vhsg vnqkcvhcd  
Hshr`krnghfgdqsg`mqdrtksrneoqduhntrrstchdr 

rtaidbsrhmHq`m-Z08\Hmnsgdqo`qsrnesgdvnqkc+sgd oqdu`kdmbd '=0/$( qdonqsdc ax sgd Vnqkc  
eqnl Hq`mZ02\ `mc Hmch`-Z03\ Hmbqd`rd hm rdwt`k  

rdqnoqdu`kdmbdneGCU`lnmfGAr@f,onrhshud Gd`ksg Nqf`mhy`shnm-Z13\ GBU rdqnonrhshuhsx  
ghfg,qhrj adg`uhnqr `mc bnlltmhb`shnm vhsg  

b`rdrv`r0-4+0-5`mc1-1$hmXtfnrk`uh`+Z1/\ `lnmfGAr@f,onrhshudb`rdrv`rqdonqsdc`r
mdhfganq bntmsqhdr l`x ad oqna`akd b`trdr  

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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1-6$axA`qqnret al-Z14\Rdqnoqdu`kdmbdneGBU 1//1:3/93/57,60-

hmsgdr`ldonotk`shnmeqnlS`hv`mv`r7$-Z15\ 1- Y`jhG+C`qlrs`csFK+A`sdm@+@gr`mBQ+R`g` 

Hmbnmsq`rsvhsgsgdrdrstchdr+cdLhftdket al-Z08\ RJ- Rdqndohcdlhnknfx ne gdo`shshr A `mc c`ks`  

157 BN,HMEDBSHNMVHSGGAU+GBU@MCGCUHMHQ@M 

03-@bg`qx` RJ+ L`c`m J+ C`ss`ftos` R+ O`mc`  hmo`shdmsrvhsgbgqnmhbhmedbshnmvhsggdo`shshrA 

RJ- Uhq`k gdo`shshr hm Hmch`- M`sk Ldc I Hmch`  uhqtr-QdubkhmDro0883:0839786,8//-

1//5:0891/2,06- 11-BgdmBI+SrdmfRE+KtBE+KhmGB+XntRK+Bgdm 

04-S`j`g`rghL+Mhrghy`v`S+Fns`mc`X+Srtc`E+ BR+et al-Btqqdmsrdqn,dohcdlhnknfxnegdo`shshrC 

Jnl`srtE+J`v`a`s`S+et al-Ghfgoqdu`kdmbdne uhqtrhmedbshnm`lnmfgdo`shshrArtqe`bd`mshfdm 

`mshanchdrsngdo`shshr@̀ mcDuhqtrdr̀ mcuhqdlh` b`qqhdqrne fdmdq`k `mcghfg,qhrjonotk`shnmr hm  

cdrhfm deedbshud oqdudmshud oqnfq`lr- @krn+  AhnkQdr0880:253952,7-

sgdqhrjrnect`khmedbshnmvhsgGBU`mcGCUhm 00-F`ds`FA+RsqneenkhmhS+Bgh`q`lnmsdL+@rbhnmd 

S+Rsnqm`htnknF+KnadkknR+et al-Bgqnmhbgdo`shshr 

eqnl Ro`hm g`c cdsdbsdc `msh,GBU `mshancx  uhqtr hmedbshnm hm A`mfk`cdrg- I Sqno Odch`sq  

hm 05$ ne GAU,hmedbsdc rtaidbsr 'ghfgdq  1//2:389260,3-

oqdu`kdmbd q`sd sg`m ntqr(- Hm sgd oqdrdms  
2- L`rr`q`sR+L`kdjy`cdgQ+Qdyu`mG-Gdo`shshr 

AhmHq`m-@qbgHq`mh`mLdc1///:29081,1/0-
rstcx+ sgd rdqnonrhshuhsx ne GBU hm GAr@f, 

3-  E`qg`s @+ Jg`cdlh F+ L`ykntl`m RI- Sgd  
onrhshudedl`kdrv`rghfgdqsg`mhml`kdr:ats 

oqdu`kdmbdnegdo`shshrAb`qqhdqrs`sdhmJgnq`rr`m 
A`qqnr et al-Z14\ g`c qdonqsdc hmudqrdkx ghfgdq  oqnuhmbdneHq`m-R`tchLdcI1//2:139438,40-
oqdu`kdmbdq`sdhml`kdr- 4-  Lng`ldc @dk R+ `k J`q`vh L@+ Ldr` F@-  

Ct`k hmedbshnm vhsg gdo`shshr B `mc A uhqtrdr9  
Sgd oqdu`kdmbd ne sqhokd hmedbshnm vhsg GAU. Bkhmhb`k`mcghrsnknfhb`krstcxhmR`tcho`shdmsr-
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