Yy-vo Ol’w :\ er ‘Y\ 092 ‘\i'i J\'G‘. ‘&‘ﬁ‘ 63"5‘#%‘@4&“

FEA olnl Siggmin! (aas dlox

https://irje.tums.ac.ir/ oAb e St Sl 3

gy Wl

(IFRF—AF1) Gl 39 5l 0 puly 9 3 20 3f 56 (53Ut S0 s g b

h’“‘?)’ caégb. ')ﬁ) ‘i‘_sé‘}”: Loy cr}:.g 439) crmxf‘ ui‘”‘lel"" c‘@mé 6)%9 J&al‘é:
i’oé'}w@

Ol e, Ol o8ty (K suals 0aKtils ¢ gIiE sl gn J 58 5 Coblig 09 5 (65 pmackal andes 3540 (S jpals g0 sa (673 -
Ol 01,8 Ol ol (S sals 20Kl ¢ b 3150 J 87 5 Sl 035 (655 guonkl Sbskwl =Y

0121 € 60l 5 sy sl (55la Dliind 5 gl (612 oty Sl Olajlo (,1Sen S Y

Ol el 0l (S 5587 5 0leys (bl gl S Ty Sl slon Sy ke S a—F

012l 608 015 (SC 3y ke o885 caBlr 2313 31 (Gkine g Dliiomd S 0 6 S 3y a3 -0

DOI: 10.18502/ijre.v21i1.19493

(XN 3 Al SNt
. o ] . VEY/eaNY

VEY g WTAY lagle o olnl 00 ol STy 9 losd s 5l (2L laainse s 9 Jlade e o
ooRdy gl

o9

VEEY -
pro 3l ool anie lade AN 0,98 B VAT 00508 5l 6,005 sleesls l eslatul b 1yl5 by, Luly odduws 95
ey 5 ol anse aVle Wy, Wod and 90 cpl lBAL e fgazme g (Sludl gyla STy (s oo oSt e llples

Lyl oo o5 Juvos!
akbarein@ut.ac.ir
byl ovunn o (SLis
5 (P</o2V) o gixse d)LAT BUESI N IRV R WS R ¢ PO VAW PR o0 (Li_\].ai Yo eedeo S5 obls Lol bl e
Ol oldls (S peals caSlislo-cy )3

A et Jlasl abaii G jiSTas L JoINpoint ;g 3, 5l el b g0 ¢yl 438 Egee g oSy
FINYE 5 OAY) A¥AQ g VFe e ol 0 iy a4 gyl STy 5 pr sloan s o iy (dasdly

sladlo (Sl ase K 0 55land e Spas 5l U sladanie Sl Wy, caraslas
VEer Jlo s <070+ 1) AT 5 AYRF laJlo o AVl i sladoys 5 ol 1¥A7 5 1YY sleoSly sile igals 0BTl

u.._iuL..a ‘d)l.as O’“‘S‘55 d)ljb..\..b oy 6L“’4"‘)“° Egone 6')’.’ JUSATY )l.)Lsz_y.A 6)|.J)Ja.n)| (p<°/°’\) ‘A_Q?I}Q )I Ol 6)‘5““"" ‘LS)L“
B9 ol 5o ol cal3d8l Wg ) sasmoylis g (P<e /0 V) Slosme (5ol Ll 5l asVle Load sy
ey el (San oS ab ooaline VFe e Jlo jo g)le ST 5l 50 A se Jlade o 5SS 16 pS A

(S pas pre 3 s syl 5l o6 sl s mals ol il V3-ayssS el slas,

Olpl agzlye 51 Gy (6K

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

o0 drogi (SN TS oRgd (SN Olon> die;

o

40N
(_ngo‘) uJ)JJj‘\.\.uO (Y) S (RhadeVIrldae) e L kjla...a U919 A&' d)l.m J.ALC (\)

[ DOI: 10.18502/ijre.v21i1.19493 ]


https://irje.tums.ac.ir/index.php?slc_lang=fa&sid=1
mailto:akbarein@ut.ac.ir
https://doi.org/10.18502/ijre.v21i1.19493
http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

OLes g s o 50 A VY

bl ;o a5 eoldl L e oYL s dlls
Aoy WS oo (SN) )b YL gsed b oslidl o
g lso 5l G 6Kty a8 Jl> 50 (V) el 0
395 Sy 6ol pgeelinSTy il bels )l
Human rabies ) Jlul o JgslSgigel
cdb,e g a4g>les 59, ,o (immunoglobulin
b oagzlse 5l o atia ¥ U STy St slajes
3o Gt by alby (OVF) cwl le
e ) o st ganadb 4 gl agzlse
sl Hpax (Sl Sk bl iy
Cdlys able 5 gl e calS el
Ll d(V0) o)l SKiws 5, agzlgn 3l i (6 s
sl il ‘GalfT 3gu0S (golaidl slacysgaze
S Ay (g ywd j0 S Sl el Stz
(ozmed (VF) Wb oo gyl aplee 1w
Odpdlgsel nem a4 baye VL sleds e
slygs  (GYsb b Wy, e Sl
@ Sgime owiwd g syl gl
e Y plesar wsile Sl GdgilS isen]
wzloe 5l o Sty S5 8l ol i
39l Sye 0)lae olaws ioli8l s o g )l
b Al sl s (1Y) wlas aslis o
3585 B ol Y0 3,Lkeo AP oz el 5 (sl S
cle a a8 cwws | leane a5 (VA) ol oo
o bl po sole boaglye Sl Nt

Q) aes oo LSis 1) oo lus opl Lol

Shoagdl @l b les ol pladl @ gl Uil
Slaoliidl g pae Lo (B> g ) (05 Gk
o) Diiste SuF Ol (1) cl L]
(5) el il a5 gl Ui

oses ol ade Jhas S g5l e w50
3 Sl gole olas doys A 0l o Cgue
w30 &5 Omly welyo b bagie solpo b glaygis
ysaS 5l ol 3 )l Bl v ;o (B)
s o )B slas jo o] sz, g sl ool )15
Slae 5 gt Ll «(F) cul ond Cld Lyl lad
5 V) Wigd oo ()15 s BT 5 L o Sludl 55le
VE-YOI0Y gl Sloz 59, 9500 slaws VN Lo
GVYEFY —YASVANY saops A0 ol alol)
3L T - P PG SR RS SR S %
SVYAYADY tae,0 A0 ledsl alold) VYYFY/TY
Wip gle i cpaized b e (FVANY
Ao bl ez g (el QS
N 3isgs )l Ml 51 4 byl 5y i3
Coi |y (655 p0 emas oSiwd Cuwsd 4z 0 gle
o e Glod pae Do 50 5 dmsa B G
2 Gl Saus Q) sgd e eannS bl
ol Ll (V) casl asyo Voo a4y SGog Ll
S conlio g plSin & L0 O e o Ll
JB agzlse 5l o rxNin by axlee 5l Gy
lge 5l G i (VY WY cwl (6, Ry

S s s el )lo STy il els ol


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

YO B gy Bpae 5l 2L golaidl slo &l Wiy, Julos

S (Sly 5 )lad oy Bras 5l (LIU sl
ey B 6595 Olnl o

gy 5 lde Geeed addlhe pl bl Gl o
oSty 5 Gyleas prw Spae 5l LI6 slaan e
0y VB 5 VTAF el Lo iy ol o o)l
JLYe1Y

dymald 0aSisls DS alaS o Lol iegh
Sl L e Ol ek
osd wgae IR'UT.VETMED.REC.1403.012
Ll

slasi 5 (S35 le> 0lae Slawd (5,585 slaosls
YWAF (00,5,8 5 Ll jo ouis Bpae g, STy
watlige Slg 5l Jlo e 2 VFY 0558 U
s 28l ol (S Ghisel g oley

S5 (ST Y8 VIVASY) (65l puSTs asly aiy o
Lslond ppw Jbg o 4l anje (TV) ab w85
Kayel Yo 0F plaass JI5 o (Ao g,
SRSl e 0,8 2 el ad ad s s
PSS ol Bras g leas pre Sy Yz Ske
S2F ol 5z ojlse Al slaxi 0 po b ol
g odd SBrae g)lans prw Jby ohai (ke o
app fgeme Siladd e Jby 2wl Cwd
J9az) ab s oleas ppe I AL alL
odds Bpas Sl 590 oo wys b () o)led
b aYlo au 3 (g )l STy Al cwld o 4Vl

Auid e bl e il STy Brae

Ol 58 iz (V) Canl Sl oyl 0l 40 5l
Ol hse a4 )l boagzlse Sl e xSt
Gble ;o ouls plxl glaasllas (V) 04 oo &)
2 SR Olg> 9y a5 W oo (HLES H9iS i
Olpl 5o . (FY) cwl Giolidl by ol sl Jle
P p Sty sanie (SwSole>
5 G i Dloas @l gl jeuS leys g Ceeds
£ > p lpl 50 (YY) aiS o Joosw leyo
GO Sl S by (S S olee lee
i Sl Galllle S e (VE) cal gl
alol) YAAVEND ol 1o SausSolses o ol il
R aﬁ—lﬁ Jlo (YANY-Y-/8Y as,0 0 ol
(22,8 VEIV) Glaye 58 (SRl 590 Ol
SN0l Sen Ol rFGRR 9 03 SO
aoys YoV oligel iils yo Jas b oakl, sl
odplice (o, VA-YY tas, 0 loebl alold)
S S SR i (e (Y0) W
Ot slaglal e oyl e sl gl
Gl 503 IS5 Sle 5 sl shpolin

(Y%)
O Pk g edS 0 (SwiF e o)lge olass
sleas S50 ;0 Jiagh el 5 ilen S8
Ngy 4 a2 b (TY) sjloe 55900 1)) il
3 ) ol 3 Sl e sl
o=Sly g oo ppw 8l pSeixr slods e

SO s s Aty 0 Liegh (V) g)le


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

OLKes g adies ¢ 50 A YE

Eoze 3 45 o STy ,lons w5l (AL AV
S)la oSy 9 oland ppw lp oad B0 anje

KV g WREIwE S

2 Slp Glesd prw g puSly 5 (AL ek Bro
pro Span ) 2L AV slaanim gseze (Jlo

WWAF-AVF ) ol o SuiSolas olge slaws =Y oylels Jousr

VEYAYY \va¥ \

YAYDY - \vag Y

YYFiey VYA A

.
.

Y7 ¥V

hom b ehlad gleosls (sl (Linear
B pens JOINPOINE (g 55 50 ol il ylg
o dnogs (Joinpoint) Jlasl blas olass iSlas
was b U yae Sl sbeedalin slaws ululy
Jlasl bl slaws @STas s o (Fr) cwl SO
weys slel glogine s ol 48,8 L 0 Sy
Sk ¢ (Annual Percent Change) a¥lo 55
Average Annual Percent ) aVls o5 asjo
obxil Gl ws ass s s +/-0 (Change
(Permutation test) cuiSol> (y903] 5l Jow oo
Syl e haw ol eolatul g0l FFAQ slows &
A b S k0 ¢[00 Sl el (sl o)l
Py Bpan 5l LU goladl slas s i sl
olry ST IBle 5 5l sole STy 5 s el

Joinpoint ,I58ls 5 51 Slej &g,y Guess gl g VoY

0l brae glaan e allls Slej s, e sl
Esoze 3 )b STy Slp odd Sras slaay e
plos b as alad g)la oSy 9 (5)lans oy ania
O gl sl Jhled ools )8 Glils Laools
Adeslaiwl Joinpoint e )5, 5l aosls Slej o,
aS b (ge S, S JoInpoint (50,5, )
Gilr ard R wad oo Bilp Wedls ) kS S
(YA) 09 g0 ooyﬂ L pais hhug bools g
lagy] o 45 1, (blis sl ,ol5 Jon cpl copmizeen
ol |, celatil, gmg LB s laosls Wiy,

V) wles
pro lp ol Gpae anie sl Gl i,
5 )l STy ln 0dd Brae anie (s lens
Oty g e Glp odd Bras duje geee

Log-) Sy Jow 3l eolaal L g)leas


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

o leds Jguz) o osalie (15 ,J Yo b OA/Y) oolaxwl O/Y/+ lpse Regression Program
A5 Jlasl abais G 0929 (sl ciSilr geil (Y e
o 250 5 SSkee (P=2/AFY) 0945 o x5l sl
5 <)) e bl sl avl S S p g i (il 4y 32

me ).| @*’L’ ‘5Lm<\.;.;.}.a> cs"‘"")s‘ X, o..\.;.n:\bol..i‘..} Jfo Ao g Slaxs N F- ) 9 \Ya¥ GLmJL» O

(F o)l Jgoz) 0gr (5,0 oy oo (sal8l Wy, Sl (g e lap s (sl ond

VFee Jlo jo 00l Gras duip g olaws (p 3 s g

VWAFNF) ) 0 oals Bras g)le STy 5 (5 oo s a s g ol =Y o)lels Jgu

YA99AAQY/OFA YOVOYOYIOFA fAQYY. YeEAYY - ¥ FOVFAY \va¥ \

TO-YOOY-/AY FAYFOY-IAY ININAR - AAQE - \ARAI Y4 Y

OFFOAYYY/NYE Y- #EYYNVE OAOYYY OYYAY.#Y arseY Y AAIRYA A

AN RRSVINAY VE-VER0/08Y YADAAF OAYYOL-F V- FVAAY \F.- N

WAFNF) ol 50 oad B pas )b STy 5 (5 bod ppw 4 e AVl i a0 nSile — Voo Jou

<efe) T/PEYA AVIYAYY \ZSAR) VFe.-var Py 430 \

<efe) TIANFE AIVY-Y YIYOAA AAEREAR RN A58 Egere Y

PRSI NV

sl Sy



http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

LS g agiies o ,56 A YA

aol) VoVYEY ATAR 5 VFAF Gl le o
L5l YA VA ) e o D sl
KNy, edmdslis g (Pt /o)) o gme (ske]
Sg 6ole Sy (Sl 0ad Bro slaan e TSl
YOFAEY AFee Jlo ly AVl ek aoyo
CAYINFOA PO oo, A0 lebl alold)
oo lis g (Pl )) o Sxe L;}J JUESI
Syl STy sl 0ol By slaanja 2alS W,

(F o)l Jgoz) oy

Sl STy 3 b 432
asie g ol AT 4 AP e Lo oo

03: ol S, gl o Gy g e (glapaSTy
STy sl ond Bro anpa g slawi (St 9
Ol FIAVE Gso A20F00) YRR Jlu , (5l
5ol AV Fe Jlo 5 bl oanline (1S5 ,e] Vo
Gl hls eal Brae g)le slagSTly ayje
Yo Gaeke VFLY oo VABAAP) 0g Redi>

(5 !
A Jlasl abasi Sy ogz sl clSolr (g

AVl sl aoyd (PTe/ 0 0) o Lo me )kl

IVaf-1f-) Q‘J"‘)‘b 04 s.SJ.«a.A ‘_g)lib C}"“S‘BB Lg)l.m.\.b Py Ao 3 AJYLM-’)-A-:-‘J o yo -¥f O)L&.& JSQP‘

<efe T/7EYA AVIYAYY Y/AVEQ
<IYA# -ANESOF YN APY Y/YYQ-
AN i< “VIAYAY XY/AN Y AAFARAR

<efee) MYSA T AARA YIYOAA
ofe Y AARRR AP NINAIA Y WANA R
< [fYF -VIYEYE AITVOY \ATNAY

\Yaf
1¥aa-
\Yaf
Vool
V¥aq

Glord ppwanza )

yraf

VYA Py Al 3B Egaime

\raf oSly 5 5 leas ¥
Voo \ b

\YAA



http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

Y4B g s s 5 256 ol glo &l Wiy, el

Y 5 VN8 Glalo o o) jo &5 cwl wils
YAY @ oae YoV 51 6 oo oy cuwlgs 0 olaws
(M) conl sl ol soe

Slpodd Bro anie jlde 568 5 2GR
FINVE) YA sl Jle 0 cuija gyl STy
Yo ke VEY) N g (K] Yo guls
S 05z lp Sl (ge3] o caaline (Kl
P=r1+0) o9 o gae skl L 5l Jlas! alass
VA 5 WWAY b le o aVle s ooy
LE)L‘.T)J‘:‘;)w P<-/++VHVFee Jlo g P<+/--V)
OSly gl oads Bro anie Jlade Wog o gme
dgy shls YA 5 WA bl o sl
Shade g olass o VFee Loy Lol g caglidl
2 sl pSly ln el e anie
STy 5l b anze Jlade ol cusliv (5 pSKeile
Sras 5l GB6 anze jlade 5l 5eS lpl ye g)le
9 3% 473 aloe 5l 6Kty 50 ole ST
O9edas OIAY) YVA Lo jo aide ,0iS )0 dw a0
VO 51 i Olez w0 Al (YY) ol (g9
h eole oSty (SwSole> 5l o A Gseles
WY g0 0 ol sledanie a5 oS o Cdl o
YY) Sl o 0,91 0 1S5 0! ,Yo o, Lbs

odd Bpo dinia ggezme ylade (neS 5 (n Aok
e T R R T
WWAF 5 (el Yo oukie DY) VEe v sl Lo

O3yl b esslin (K] Yo sl YA/R)

w19 9 5 NG g 3 (b 4 3D & gose
S
o5b slba3a ggame N Fr ) 5 ATAF ol oy

Ny shls sile Sty 5 syland prw Bras
VEee Jlo jo eanie ol Jlade op ticn 9 (ool
Q}Aﬂ A5 el (l&ﬁT Yo ek 04/Y)
ool Sk 5l Jlasl abais S 092y (6l clSl>
g doyd Sk (PTIVAR) 0g8 o Sxe
5 P/ 0)) Gogme gylel Ll sl YL
B P F YRS S O PR T | BRVTRRPEREE X ok

25 Olpl )0 6l STy 5 (5 A p s B pas

5

.

sldi i Wy, g lake s uils adllas | Gas

» e Sy 5 sleas e sl ead Sye

e VF Y BAYAY o Lo o o)
Slpoad Sy sane ke (565 5 PG
OAMY) Ve Gl o cuwipa g lbas
Vo osake YSIE) AYAF 4 (el Vo oeels
3 el a9 olass el ol caslin (5 el
slee ials e 4 VTR Lo o (g ladd oy
et 223 58k 09 Jlo cnl 5o (S ols
5 P+ )) Glogme gylel Ll 5l Yl
Srae 5l A6 slaanie Ll Wy, eamslis
g 05 1F4) 5 WWAF sla L oy (6o o pes
ol o 0dh b yo (5B s Slows 3

5955 53 oas ploxil asllae b 3dls5 o VF- - 5 1YY


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

OLes g ahies g 50 A Y.

olaldl o Ldow o osd oo ol (Ll
F i 9 SHFole> 5l AU glasls
pro sl ool Bho gbane (Gl gl
2 S oSy sl oad Sro anie 5 g leas
P g odd e alle Ojeea Ll
Sro gleanie ggeme p 4SSl Sl
Dgd (5,10055 50 pl (gl 00

(SHladd prw lnodd Bro i Wy, laaidl
Wgy b @Bl ) 95 (ul apa ggemme 5 sl STy
o3k Jsb 5o olnl o (SR ols 3)lee (Sl
sloaie Jlaie (FF) caul \YAEVTAY s
Il ile puSly g 5yland o 5l (AU ALIL
&)l Sy (Shpy a¥le glaas o i 5l 5
(b 53 933 5l F/0A) WS 528 )8 Ll o
(YY) el

VEe e o o 0dd Gpo ()l STy olaxs uals
a4 Sleas pl a4 gw s pae Jdoay ol (S
g ool Bl VAayssS enily slas, e
Sacaile slasille ol 1, pSair Lilly 04
St ol g o 4o plall s a5 il
Losle,sas jo ongar wisg jlad Cou ool
Sl o 5 b 45 bagie 5 oS el
Wip (0 aS gladdlas jo 0,5 sbml wiiS o Joso |
oS b ssalie Wb plowl Wlb 5 S e U
Jehsar Koo bawgs (ST 0loe> Ol 5l )b

Sapbo,loey 4 V-0955 Cigie 4 M S

bl Sk 5l Jlasl abais S 052y (6l clSl>
g doyd Sk (PTIVAR) 0g8 o Sxe
5 P<+/++V) Jbome sl Lol aldl
3ol a1 faemme (oinlidl Wgy caims L
3 e olpl s ole STy 5 s)lass oy B pan
Golod oy slpoad Bro slaan s wadlhas ok
pro Ny Sglite slaig) bl le Sy g
e b agxlae 51w 9, VB She g)lans
@ alaly )land oy Z8L )0 (TF) 09b o0 oo
pacl ol yo (L5 able 5 6)lad i & (o s
2 Ao Jelss (F0) cosl (gl (gelimnSTy 28l )
Yok ol 5yl amwlinSly 035, 5l G9m pae
Wl lp S8y 0908 (aalinnSly 0)50 (1092
ale 4 daljs (28,00 5l g STy 8l oy
L.(Ve) seed STy cdb o lp & y8lie a4 Lo
9 GBS p iy C8L S 13 ke Jelge Dglis 4y az gl
A3 g olasd ;o oud cdsline sladiy, (g o STy
D% 50 G oSty 5 gyl ey I AU

o Al 5 )50 pil>
pro sl ool Bro anie i aSepl Jdo 4
Slpoad Byo anie jlade 5l 5 e b g loas
0dd By slad ia ggeme Wy, cenl (5l (ST
Sde gy 4 gyle STy 5 g leas ey sl
Ol g 00 dd (6)la0d oy (6l 00l Bro aiyje
SBd> 5l sxF el sl nlple 0SS e Sea )

2 & amlinSly 51 oL slaan e slasiy,


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

YYD oy Bpae 5l 28U sl gl &l i, Sl

OBl pas 4 lgi oo (gl (nl Slacasgace |
GlouSly ool o anie g olal (glulae
5 2l Sl Gl aNim Glp esliiul o)0e
2,5 0yl 9iS 50 (gl aglae I (6 i
2ol Gyle Gl aRan s ol sbane
oSty 5 Gload prw Srae 5l AL sloan e
) Sapde 5l G0 leanie Jold (luil g )le
Oy Cews 5l S ahles (S S ole cde a
Som Gy il a4 ks cdeas ol 81 wal o
by lp Sl shasie (g)le L agzlee
3Bt slean e (s)lo b agzlee 5l 6Ky
LXu ohgt b slciresr  aawliaSTy
G s 5 eyl 4 Ml clea bapls (g 5lopgass
s iy Sh sbderer 4 cul 3L
ool b Liegi ol o (FF-FS V)
bS5k s syle I (AU et g s
Sloauis

S 5 A%

pro Sl oad Byo anje polie p e
bl Bpo duje ggeme 5 «s)le (Sly s lans
P e gl Sly s silanls e olp
VWA (el Yo Gyselee OAY) VE- o ola Lo
Osekes DAV VE+ o (Kl Yo seleo SIAVE)
auie polie e wad sdsliv (K60 Y
5 sole Sly wsyleas i lp ead By

Sy 5 GBS s (Gl 00l B o 4 e Eoee

o3b gloj ) mizmen (FA) 3,55 anl e (oo
Sl 3S1he 4w ytis ;3 (S Vg8
Som S 4 (o tes Rl Cel il

(Y 0 1ay925 5l (g5l 5o 5l b agzlse
s ol cudle el ol olhdl oyl
a5 (Saalon sl (Sloladl Jold (S35 0lga>
95 P 9 Sadlye pllss olml ¢ Jyis laols 5
oloy 5 Silagr (38 30 (ojsel (B3I S50
Gexs prw g Sty @i Sleiis e
bS5 bSw GorulanSly Salea (Sl
09 sl Kw Carem Copde g awp e gllo
doy5iS plo yo @S Jb o (YF) s Sy yw
Coroz plad ogul guwlianSTy alex 51 Sleladl
woyd Voo Bl parlinnsly ide b S
OgelinnSly sl (SThoz STy 5l esliul «(F+)
o9 S (e Sl Slle> Corex
Sgaze ] a4 cwyiws a5 Sl SKw § oy
CFV) lazs 5 )15 oaliil o 50 Conibga by 5 et
pro Sras 5l 36 G slols a axg L
Ngy 9 olnl 3 Sl ol STy 5 s el
oo A s LD Ele da s ol a3l
Comez (oul 7S ol 4l cwed Gials ol
SRl Slse el 5 Giamn Sl
GRIP sl Gg 6l b (SRS ehsn
sloolus als sl oges Coner 2]

(FY EY) 008 o0 dogs (5 )b 5l ool soladl


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

OLKes g adines ,50 A YY

oSy 9 sylas prw lp ol Bro slaas e

aadi G 0gzg sl p CuiSl> deﬂ Olpl e el

P=-1¥AS) 555 Joine gyl L 5 Ll
BAYAF glolo cm aVlo ks aoys uile
s P<eleoV) ome bl Ll Ve
3Bl ldn e geme (iuli8l Wiy, casmolis
bog olrl )o ole (515 5 s)loss o Sras
Spae 5l ol Vb goladdl oo lus 4 azg
Sl Ny 9 Glnl s sole STy 5 s leas oy
Gl e pr Ll cile da s ol
Slge ol g jland prw wb Cwed elS
s I 2 b FRF S ohgt SuFole>
Gl U5 5 seses ez (2T Gl ol
Gl Gl S e SR Conex

D9 o0 Ao gs 6)&’ )\ 6.»[.: 6&La$§‘ ‘_gl.mb)L..:}

&lo Pl
plel lp (Kl 25 4 ga Bty

IRV

References

1. Puzyreva LV, Poleshchuk EM, Bardina NV,
Vasilyeva O, Sidorov GN, Sergunova MA, et al.
Difficulties in diagnosing rabies using the example of a
clinical case in the Omsk region. Epidemiology and

Infectious Diseases. 2024;29(3):215-28.
2. Ling MYJ, Halim AFNA, Ahmad D, Ramly N,

Hassan MR, Rahim SSSA, et al. Rabies in Southeast Asia:
a systematic review of its incidence, risk factors and

mortality. BMJ open. 2023;13(5):e066587.

3. Tajmalzai A, Zarabi A. Magnetic resonance
imaging in rabies encephalitis, a case report, and review

of the literature. Radiol Case Rep. 2024;19(7):2644-9.

Vo Gyeles TRIE) VPRE cla Lo 4o o s eis,lo
WA o (15 el Yo oysekes VE-V) VEo o (S, 0]
auze sly ol ssalin (K el Yo eds YA/9)
o3esl olnl 0 Gleas pr Bpas 3L
ST S el b S sy sl Sl
i oy ke (PTL/ATY) 0o o gxe
bl Ll 5 VF) g IYAF sl e aVle
a8l &gy eammoplis g (P<+/c V) o g
auie dg b ey Spae il A6 slaas e
S ATAE ol o ) STy (el 0 Gy
Gl iyl emsl g iulidl wg, (lls VTR
i a5 (Pl e0) Jlal ab Sy sy
5 (P<-/++)) YYA4 5 1YAF clo L oy AVl
IRV PO S W NS (SRR DI | S e
) Sty a5l AU gan e Hlade o eS
cde @ Col (Sen a5 0 samlie VEer Jlo o
Slp anzle 2ol 5 V-wgsS (il olas,
Gl g sl azlee Gl 6pRin by

Erome sl 2L Gl puSly 4 (o

4. Sarbazi E, Sarbazi M, Ghaffari-Fam S,
Babazadeh T, Heidari S, Aghakarimi K, et al. Factors
related to delay in initiating post-exposure prophylaxis
for rabies prevention among animal bite victims: a cross-
sectional study in Northwest of Iran. Bull Emerg Trauma.
2020;8(4):236-42.

5. Shen T, Welburn SC, Sun L, Yang G-J. Progress
towards dog-mediated rabies elimination in PR China: a
scoping review. Infectious Diseases of Poverty.

2023;12(02):19-35.

6. Hassan A, Tapp ZA, Tran DK, Rychtéf J, Taylor
D. Mathematical model of rabies vaccination in the United
States. Theoretical Population Biology. 2024;157:47-54.


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

VY B g s Byae | b coladl gla &Lt g, Juloo

7. Braunstein M, Wérnle M. Rabies post-exposure
prophylaxis in the emergency department: A monocentric
retrospective observational study. Travel Med Infect Dis.

2024;61:102750.

8. Gan H, Hou X, Wang Y, Xu G, Huang Z, Zhang
T, et al. Global burden of rabies in 204 countries and
territories, from 1990 to 2019: results from the Global
Burden of Disease Study 2019. International Journal of

Infectious Diseases. 2023;126:136-44.

9. Pazira S, Hosseini SM, Eghbali O, Bashar R,
Pourhossein B, Fazeli M. Design, in silico optimization, and
generation of recombinant rabies virus glycoprotein:
Paving the Way for Enhanced Vaccines: Design, In Silico
Optimization, and Generation of Recombinant Rabies
Virus Glycoprotein. Iranian Journal of Pharmaceutical

Sciences. 2024;20(4):387-99.

10. Singh AD, Oberoi S, Kaler N, Singh N, Kaur J,
Vig A. Effect of telephone reminders on adherence to
anti-rabies vaccine amongst animal bite patients in North
India: A randomised, single-blind, parallel-group, single-

centre, interventional superiority trial. 1JID Reg.
2024;12:100386.
11. Huang C, Zhang L, Shan X, Tan S, Ye H, Cao C,

et al. Influencing factors and prediction of neutralizing
antibodies in post-exposure rabies vaccine recipients.

Heliyon. 2024;10(15):e35673.

12. Lodha L, Ananda AM, Mani RS. Rabies control
in high-burden countries: role of universal pre-exposure
immunization. The Lancet Regional Health-Southeast Asia.
2023;19.

13. Arsuaga M, de Miguel Buckley R, Diaz-
Menéndez M. Rabies: Epidemiological update and pre-
and post-exposure management. Medicina  Clinica
(English Edition). 2024;162(11):542-8.

14. Chansinghakul D, Tantawichien T, Limkittikul K,
Ratanasuwan W, Wang Y, Petit C, et al. Randomized
Controlled Trial of the Immunogenicity and Safety of a
Serum-Free Purified Vero Rabies Vaccine (PVRV-NG2)
Using a Simulated Postexposure Zagreb Regimen With
Human Rabies Immunoglobulin in Adults in Thailand. Open

Forum Infect Dis. 2024;11(11):0faeé633.

15. Hens M, Declercq S, Berens-Riha N, Maniewski
U, Theunissen C, Van Den Broucke S, et al. Rabies post-
exposure prophylaxis: A retrospective analysis of timing
of initiation and antibody responses in a Belgian cohort.
Travel Med Infect Dis. 2024;62:102761.

16. Jaswant G, Campbell K, Czupryna A,
Mwatondo A, Ogoti B, Embregts CWE, et al. Molecular
characterisation of human rabies in Tanzania and Kenya:
a case series report and phylogenetic investigation. Infect

Dis Poverty. 2024;13(1):79.

17. Quiambao B, Varghese L, Demarteau N,
Sengson RF, Javier J, Mukherjee P, et al. Health economic
assessment of a rabies pre-exposure prophylaxis
program compared with post-exposure prophylaxis alone
in high-risk age groups in the Philippines. International

Journal of Infectious Diseases. 2020;97:38-46.
18. Tariku MK, Belete AH, Worede DT, Misikir SW.

Incidence of suspected human rabies virus exposure and
associated risk factors in Ethiopia: systematic review and

meta-analysis. BMC Infectious Diseases. 2025;25(1):27.

19. Ramya M, Ravish H, Kumari N, Surendran J.
Out of pocket expenditure for availing rabies post

exposure prophylaxis. APCRI Journal. 2020;3(21):18-26.

20. Fazlalipour M, Shabansalmani N, Farahtaj F,
Massoudi S, Khosravy MS, Bashar R. A case report of
rabies in a striped hyena (Hyaena hyaena) in Qazvin

Province of Iran. Vet Med Sci. 2024;10(4):e1514.

21. Rasooli A, Pourhossein B, Bashar R, Shirzadi MR,
Amiri B, Vadaye Kheiri E, et al. Investigating Possible
Etiologies of Post-Exposure Prophylaxis Failure and
Deaths From Rabies Infection: Case Reports. International
Journal of Medical Toxicology and Forensic Medicine.
2020;10(3):27378.

22. Khazaei S, Shirzadi MR, Amiri B, Pourmozafari
J, Ayubi E. Epidemiologic Aspects of Animal Bite, Rabies,
and Predictors of Delay in Post-exposure Prophylaxis: A
National Registry-based Study in Iran. J Res Health Sci.

2023;23(2):e00583.

23. Davarani FR, Khaleghi H, Khanjani N, Domari
AA, Raesi R, Daneshi S. Epidemiological characteristics
and surveillance of animal bite injuries, in Kerman city,
Iran. J Educ Health Promot. 2024;13:299.

24. Davoudi Kiakalayeh A, Gharib Z, Mohammadi
R, Kanafi Vahed L, Davoudi-Kiakalayeh S. Trends in
Animal Bites and Rabies-related Deaths in Northern Iran:
Implications for Public Health Interventions. Arch Iran Med.

2024;27(5):272-6.

25. Shakerian S, Sadraei M. Epidemiology of
animal bite in Iran: A Systematic review and meta-

analysis. J Res Med Sci. 2023;28:59.

26. Shabansalmani N, Pourhoseein B, Khosravy M,
Farahtaj F, Fazeli M, Bashar R. A Notable Increase in
Human Rabies Mortality After Ten Years in Iran in 2022:
A Case Series Study. Epidemiology and Health System

Journal. 2023;10(4):187-90.

27. Amiri B. Growth in animal bite cases in the
country / Ministry of Health's "dollar" costs to combat
rabies. 2019. isna.ir/xd5dég. Accessed March 12 2025-

03-2025.

28. Hyeda A, Costa E SM, Kowalski SC. The
negative impact of the COVID-19 pandemic on breast
cancer tackle in Brazil's public and private healthcare
system: time series study between 2014 and 2022. BMC

Health Serv Res. 2024;24(1):1335.

29. Fattahi-Darghlou M, Gheibipour H, Mahdavi N,
Shahbazi F. Trend of Mortality and Disability-Adjusted
Life Years (DALYs) Rates Attributed to Occupational
Carcinogens in Hamadan Province from 1990 to 2021.

irje. 2024;20(3):197-210.

30. Balooch Hasankhani M, Haghdoost A, Jahani Y.
The Concept and Application of the Joinpoint Regression
Model in Analyzing the Time Trend in Epidemiological
Studies (Case: Liver Cancer due to Alcohol Use in Iran).

irje. 2023;19(2):133-42.

31. Schreuder |, De Pijper C, van Kessel R, Visser L,
van den Kerkhof H. Abandon of intramuscular
administration of rabies immunoglobulin  for post-
exposure prophylaxis in the revised guidelines in the
Netherlands in  2018: cost and volume savings.

Eurosurveillance. 2020;25(38):2000018.


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

OLes g adiines ,50 A YY

32. Suijkerbuijk AW, Mangen M-JJ, Haverkate MR,
Luppino FS, Bantjes SE, Visser LG, et al. Rabies
vaccination strategies in the Netherlands in 2018: a cost

evaluation. Eurosurveillance. 2020;25(38):1900716.

33. Rostampour F, Khalkhali HR, Masudi S.
Prophylactic Measures Implemented for Cases of Animal
Bite in West Azerbaijan Province from 2012 to 2019.

irje. 2023;19(3):207-16.

34. Bernard MC, Boudet F, Pineda-Pefia AC,
Guinet-Morlot  F. Inhibitory effect of concomitantly
administered rabies immunoglobulins on the

immunogenicity of commercial and candidate human
rabies vaccines in hamsters. Sci Rep. 2022;12(1):6570.
35. World Health Organization. Protocol for a

well-performed  rabies  post-exposure  prophylaxis
delivery: to read along with the decision trees 1-Wound

risk assessment and 2-PEP risk assessment. 2024, 1-11.
36. Mostafavi  E, Moradi G, Rahmani K,

Jahanbakhsh F, Eybpoosh S, Keypour M, et al. Rabies
surveillance system in iran: History, structures, and

achievements. irje. 2020; 16 (1) :38-47.
37. Rimhanen-Finne R, Oligren J, Gadd T, Nokireki

T. Notifications of suspected rabies exposure increased in
Finland: 26 years of one health surveillance, 1995-2020.

Infectious Diseases. 2023;55(7):458-66.

38. Gongal G, Sampath G, Kishore J, Bastola A,
Punrin S, Gunesekera A. The impact of COVID-19
pandemic on rabies post-exposure prophylaxis services in

Asia. Human Vaccines & Immunotherapeutics.
2022;18(5):2064174.
39. Nadal D, Abela-Ridder B, Beeching S,

Cleaveland S, Cronin K, Steenson R, et al. The impact of
the first year of the COVID-19 pandemic on canine
rabies control efforts: a mixed-methods study of
observations about the present and lessons for the future.

Frontiers in Tropical Diseases. 2022;3:866811.

40. Bellotti BR, Diaz EW, De la Puente-Leén M,
Rieders MT, Recuenco SE, Levy MZ, et al. Challenging a
paradigm: Staggered versus single-pulse mass dog
vaccination strategy for rabies elimination. PLOS
Computational Biology. 2025;21(2):e1012780.

41. Nujum ZT, Asaria M, Kurup KK, Mini M,
Mazumdar S, Daptardar M, et al. Cost-effectiveness of
One Health interventions for rabies elimination: a
systematic review. Transactions of The Royal Society of

Tropical Medicine and Hygiene. 2024;118(4):223-33.

42. Hazel SJ, lankov I. A public health campaign to
increase awareness of the risk of dog bites in South

Australia. Prev Vet Med. 2024;231:106298.

43. Yoak A, Calinger K, Hiby E. Assessing multiple
free-roaming dog control strategies in a flexible agent-

based model. Scientific Reports. 2023;13(1):19826.

44, Dwivedi V, Bhatia M, Adhikari P, Mishra A.
Assessment of Financial Burden and Wage Loss of
Patients Attending Anti-Rabies Clinic at Madhav
Dispensary, JA Group of Hospitals, Gwalior. International
Journal of Medical Science and Current Research.
2020;3(4):432-8.

45. Nava AF, Mendes SL. Infectious Diseases: A
Threat to the Conservation of Amazonian Mammal
Species. Amazonian Mammals: Current Knowledge and
Conservation Priorities: Springer; 2024. p. 389-404.

46. Shwiff S, Ernst K, Shwiff S, Brown V. The Health
Economics of Rabies in the Americas: An Historical
Summary and a Synthesis of the Literature. History of
Rabies in the Americas: From the Pre-Columbian to the
Present, Volume I: Insights to Specific Cross-Cutting

Aspects of the Disease in the Americas. 2023:281-92.


http://dx.doi.org/10.18502/ijre.v21i1.19493
https://journals.tums.ac.ir/irje/article-1-7440-en.html

Iranian Journal of Epidemiology; Spring 2025; 21 (1): 23-35

Iranian Journal of Epidemiology | KA

Iranian Epidemiological Association
Tehran University of
Medical Sciences

[ Downloaded from journals.tums.ac.ir on 2026-04-02 ]

[ DOI: 10.18502/ijre.v21i1.19493 ]

Original Article

https://irje.tums.ac.ir/

Trend Analysis of Economic Losses
due to Anti-Rabies Serum and
Vaccine Consumption in Iran (2015-

2022)

Aliasghar Fakhri-Demeshghieh'!, Hesameddin Akbarein2, Rouzbeh Bashar}, Mohammad Reza

Shirzadi4, Zahra Boluki®, Narges Ghasemzadeh4

1- DVM, Specialty Board-Certified in Epidemiology, Department of Food Hygiene and Quality Control, Faculty of Veterinary

Medicine, University of Tehran, Tehran, Iran

2- Assistant Professor of Epidemiology, Department of Food Hygiene and Quality Control, Faculty of Veterinary Medicine,

University of Tehran, Tehran, Iran

3- WHO Collaborating Center for Reference and Research on Rabies, Pasteur Institute of Iran, Tehran, Iran

4- Center for Communicable Diseases Management, Ministry of Health and Medical Education, Tehran, Iran

5- Postdoc Researcher, Knowledge Utilization Research Center (KURC), Tehran University of Medical Sciences, Tehran, Iran

DOI: 10.18502/1jre.v2111.19493

Article Information

Abstract

Received
02 December 2024

Accepted
31 May 2025

Corresponding author
Hesameddin Akbarein

Corresponding author E-mail

akbarein@ut.ac.ir

Keywords:

Rabies, Rabies vaccines, Pre-
exposure prophylaxis, Post-
exposure prophylaxis, Iran

Background and Obijectives: Rabies is a public health threat worldwide.
This study aimed to determine the amount and trend of the costs of anti-
rabies serum and rabies vaccine in Iran between 2015 and 2022.
Methods: Using national data from March 2015 to March 2022, the cost
of anti-rabies serum, human rabies vaccine, and the total cost of both were
determined. The annual trend of the serum, vaccine, and total cost was
determined using Joinpoint regression with a maximum of one.

Results: The highest rabies serum and vaccine costs were observed in
2021 and 2020 (58.3 and 6.874 US million dollars), respectively.
Average Annual Percent Change was statistically significant (p<0.001) and
indicated an increasing trend in the costs of anti-rabies serum. The trend in
vaccine costs between 2015 and 2020 was increasing, and the annual
percent change between 2015 and 2020 (p<0.001) and 2021 (p<0.001)
were statistically significant. The average annual percentage change was
statistically significant for the total costs of anti-rabies serum and rabies
vaccine (p<0.001) and indicated an increasing trend in Iran.

Conclusion: The lowest rabies vaccine costs were observed in 2021, which
might be due to the COVID-19 pandemic. To reduce rabies losses, the
domestic production of anti-rabies serum, implementing rabies control
measures in unowned dogs, and increasing public awareness about animal
bites, particularly dog bites, are recommended.
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