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Abstract

Background and Aim: Kidney transplant recipients are at increased risk of respiratory viral infections and
severe outcomes because of immunosuppressive therapy. Given the clinical overlap among SARS-CoV-2,
influenza virus, and human respiratory syncytial virus (HRSV), simultaneous molecular testing may facilitate
clinical decision-making. This study aimed to determine the prevalence of these three viruses among hospitalized
adult kidney transplant recipients with acute respiratory infection.

Methods: This cross-sectional study was conducted from November 2023 to February 2025 (Aban 1402 to
Bahman 1403 in the Persian calendar) at Shahid Dr. Labbafinejad Hospital, Tehran, Iran. Convenience sampling
was performed among hospitalized adult kidney transplant recipients with acute respiratory infection, mainly
during autumn, winter, and spring. Respiratory samples were tested for SARS-CoV-2, influenza virus, and HRSV
using multiplex real-time RT-PCR. Demographic, clinical, and laboratory data were also collected.

Results: The mean age of the patients was 45.16 + 14.33 years (95% CI: 43—48). The highest proportion of
patients was in the 35—49-year age group. Among 141 eligible samples, SARS-CoV-2 was detected in 18 cases
(12.8%), influenza virus in 13 cases (9.2%), and HRSV in one case (0.7%). No viral co-infection involving two
or more viruses was identified in the available laboratory data.

Conclusion: SARS-CoV-2 and influenza virus were the predominant respiratory viruses among hospitalized
adult kidney transplant recipients with acute respiratory infection, whereas HRSV was uncommon. Multiplex real-
time RT-PCR may be a valuable strategy for the simultaneous detection of respiratory viruses in transplant centers.
Larger multicenter studies with complete seasonal coverage are needed to confirm and generalize these findings.

Keywords: Influenza, SARS-CoV-2, HRSV, Kidney transplantation, Multiplex real-time RT-PCR, Acute
respiratory infection
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Extended Abstract

Background and Objective

Viral diseases are important causes of
illness and hospitalization, especially
among immunocompromised individuals.
Kidney transplant recipients are at risk of
respiratory ~ complications  due  to
immunosuppressive therapy and may be
vulnerable to adverse outcomes. In
addition, influenza, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2),
and human respiratory syncytial virus
(HRSV) can present with overlapping
clinical manifestations, making etiological
diagnosis difficult based on clinical
findings alone. Conventional diagnostic
tests may have limitations in the detection,
diagnosis, and timing of diagnosis.
Multiplex
simultaneously detect multiple respiratory

molecular  assays can

viruses from a single sample and may
support timely diagnosis and clinical
decision-making. This study aimed to
determine the prevalence of influenza,
SARS-CoV-2, and HRSV among kidney
transplant recipients hospitalized with
clinically suspected acute respiratory
infection.

Methods

This cross-sectional study was conducted
from November 2023 to January/February
2025 at the Transplant Center of Shahid Dr.
Labafi Nejad Hospital, Tehran, Iran. Adult
kidney transplant recipients aged >18 years
who were hospitalized with clinically
suspected acute respiratory infection were
enrolled hospital-based sampling. We
defined acute respiratory infection as acute-
onset illness with at least two symptoms,
including fever or a history of fever, cough,
sore throat, nasal congestion or runny nose,
shortness of breath, chills, myalgia, or
weakness, confirmed by clinical assessment

by infectious disease specialists. Patients
with mild illness who did not require
hospitalization, individuals younger than
18 years, those with incomplete
demographic or clinical information, and
samples with invalid internal PCR controls
were excluded. Nasopharyngeal and/or
oropharyngeal swabs were collected and
stored at —70°C. Viral RNA was extracted
using a silica membrane-based method and
tested using a TagMan multiplex real-time
RT-PCR assay targeting the N and ORF10
genes of SARS-CoV-2, the M gene of
influenza virus, and the L gene of HRSV.
RNase P was used as an internal control for
sample adequacy, RNA extraction, and
PCR wvalidity. Clinical information was
obtained from the hospital database.
Statistical analyses were performed using R
version 4.1.1. Qualitative variables were
summarized as frequencies and percentages
and compared using chi-square or Fisher’s
exact tests. Quantitative variables were
expressed as means + standard deviation
and compared using Welch’s two-sample t-
test. The Benjamini—-Hochberg method was
used for multiple-comparison adjustment,
with an adjusted @<0.05 considered
statistically significant.

Results

We included 141 eligible kidney transplant
recipients. The mean age was 45.16 + 14.33
years (95% CI, 43—48), and the largest age
group was 35-49 years (n=48, 34%).
Eighty-three participants were male (59%;
95% CI, 50—67) and 58 were female (41%).
The most frequently reported clinical
manifestations were malaise (n=87, 62%;
95% CI, 54-70) and fever (n=75, 54%; 95%
Cl, 45-62). Hypertension was reported in
37% of participants. SARS-CoV-2 was
detected in 18 samples (12.8%), influenza
virus in 13 (9.2%), and HRSV in one
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sample (0.7%). No co-infection involving
two or more of the investigated viruses was
identified. Among SARS-CoV-2-positive
patients, chills were more frequent than
among SARS-CoV-2-negative participants
(13/18, 72.2% vs. 50/123, 41.0%; Fisher’s
exact test, P=0.013), whereas myalgia was
reported less frequently (12, 67% vs. 24,
20.0%; Fisher’s exact test, P<0.001;
g=0.002). Among  influenza-positive
patients, cough was more frequently
reported compared with other participants
(10/13, 76.9% vs. 23/128, 18.0%; Fisher’s
exact test, <0.001). SARS-CoV-2
detections peaked in February and March
2024 and declined from April 2024, with no
positive cases recorded in January 2025.
Influenza detections showed no major
seasonal fluctuations, although increases
were observed in November 2023 and
December 2024. The single HRSV-positive
sample was identified in January/February
2025.

Conclusion

SARS-CoV-2 and influenza virus were the
predominant respiratory viruses identified
among adult kidney transplant recipients

hospitalized  with acute respiratory
infection, whereas HRSV was detected
infrequently. The overlap in clinical
manifestations, together with differences in
selected symptoms between SARS-CoV-2
and influenza infection, suggests that
clinical findings alone may not reliably
distinguish  viral etiologies in this
population. Multiplex real-time RT-PCR
enables simultaneous detection of the
investigated respiratory viruses from a
single sample and may provide a useful
diagnostic approach in transplant centers.
The single-center design, convenience
sampling, restriction to hospitalized
patients, and absence of eligible cases
during  summer 1403  limit the
generalizability of the findings and
preclude estimation of annual viral
frequency. The limited number of HRSV-
positive cases also restricted further
analysis. Multicenter studies with larger
sample sizes and complete seasonal
coverage are warranted to provide a more
comprehensive assessment of respiratory
viral circulation among kidney transplant
recipients.

Feyz Med Sci J 2026, Vol. 30, No. 4


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

oA (S pole Ao

Ol 9 e € 8)lowd ¥+ 093

FY-PVF iloeio

Doi: 10.48307/FMSJ.2026.30.4.463
g3 Juol

4¢JS .3.39.39 J'wvg))) ‘)lf.ﬁxs )» HRSV 9 SARS-CoV-2 c‘})‘slﬂ.;i a¥929 ‘:3‘9‘).9 s
Multiplex Real time RT-PCR g, b tado axdllao 1 cundid 3l Chgle U (g yun

N0 ks Ko 03l bLE drams 0 & paew 5y oo

ulfl ‘ul)ﬂ; curyde Cuyd o Kiily «u_{.w).i F9J..C 0uSisly ‘qu.») U¥99 55;\

Vool BN il o ppdy  VFe0/-5N0 tdlio ZMel  AFFNVYY e Sl

TN

@ Mol el sy s (oyme )3 (oal e oA s slag)h Gl Sy S Wigy (BN,S 18R g disej
I519ls5T Log g SARS-CoV-2 b clypllss Sligen 4 davgi bl jL5 o] puas cladoly 5 wdS wgpg slacigie
Sl (Gl xS menad > Wlgie 50 9y 4 belse nl plojer paets (HRSV) - ldl (s Jbdiis o905 5
Dy S Ol Cogae b odd gyt S Lon JWS )5 GBLLE 3 wepg Jolo dw pl lelyd s caslllas pl e Labl ansly

bl ) sl B AL 23 dad Sl jlon Wgw 3 ye 3 V¥ Gpage B VFY LT ) abaiie adllas ) sl ybg,
B3 |l 5 sl il g Bos 5 €85 plol 3935 (slalons 215 (g plilow 0los S 5 oytsd 0 Sy08 xS 8ige)
S8l S 905 SleMbl g 05wy Multiplex real-time RT-PCR i, jl oslitnl b (pwds (cladiges jd b _wgpg jeas 2l
38 gl ol Bl 5

s 09,5 4 bgsye Slolyd i 5 (o YA B¥Y R07 - labo] alols) 395 Jbs YN EVFPY 1 logs o (5s5lke s AIBY
Y/A) 3590 W )3 I5lokas] gy d(doyd AVY) 3590 YA ;5 SARS-CoV-2 oyl s snly 3905 V¥V (lo 13 39 Jlo ¥A b YD
93 b olojon Coghe 5l (63)90 gub wrdbcud aBivlejl slaodly olol p s Slolis (1o V/+) 3,90 o 3 HRSV 4 (a0
A5 odalie (g9 i b

Jelos 15151&T Lwgpng 9 SARS-CoV-2 ( was sl Cigie b oddsyins &S o JWS, 5 GB8,S 10 16 S dous
Multiplex real-time RT- (ol el Sliges 4 456 b g b HRSV Sl a8 Jbs s aings LIE wgpg
0 b g5 oty Sl plol sl g [S1he )3 (S (g g Jelse (lojen (et sl eyl 93,l Sl 0 PCR

el (5y9p5 0Bl ) rass 5 40T (sl Jlo Jgead oIS iy g iy 59

MultipleX s sl cogae @ilS x4 {HRSV) Glusl it Jldiin g9 SARS-CoV-2 515l o jlganls
Real-Time RT-PCR

s.shatizadeh@modares.ac.ir: g Sl cuny (Dlid Sho 0315 bl dnowws 1 Jstune 2y 55*

Al ol e myte i oSl ¢ S pole oSl ¢ wlid g g 09,5 1wyl


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
mailto:s.shatizadeh@modares.ac.ir
https://orcid.org/0009-0004-1039-8494
https://orcid.org/0000-0003-2741-2745
http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

TV 15 pislofl il gl 4Bl (ool Cumon Sluogad (o

205 slagylon b it CaniS (slacigic I il oo 1315l
] a8 sl a5 )les 5

& Mo ghlow (SN) CudS dpmp jslaledy 45 Aoy
Gy Sgm SBuSEsl, debe pbul sodS ol
Spae (ol 0SS o gy gae ) jl 6pSsl>
LSl g (wang Sacigis pln 3 (> med g 48 0
0908 sl [Vr] s J wlas 050 Cumed 4y Cannad
Span Gials (o> gm0 4 hlew (nl 3 (i Sl g
5 WS o S8 Sloy (slaatze talS 5 Sgn 5l 4
osl pSaen slac)lon g ggad L ablie (ol p5¥ (Solol
B o 58l

slcigae b lpalsy s cald 4 4y L
sl sloaidly ol S5olgl Jole 318l (S (g0
S’ (padeds by S0d (sgw jl bl ced ply Sl
Pl Comlas 5 5531 lagigeil b gy cutS wilo
oz glojen plulid > Jlgl g GYob (ol ol
Multiplex Real- g, « Jlio ;> aiiwd loy58 5 wopg
55l owin sleses wlelis el Time RT-PCR
Gged w2 b g obgS loj > Vb (Shy g Cumlas b (s
(Pl SpSpeal 3 (oo LB g 1S (o0 wal B 1) dgi0x0
Coghe 58 g oSgn bl (5)9p0p Bpan 3l (S
Slowang Slghd (swip S b pol adlas (ol ply )l
slodiges > SARS-COV-2 5 i i d5lglis]
Uhey 3 odlitel b 4l g dile bl ohlas s
.5 pbsl Multiplex Real-Time RT-PCR

LRIy

& bl diged g arol>

M) Slan Mo g adllas gy

VY ege BOVFY U5l ahie O jgods adllas oyl
ke (b jlowy Lo 35 0 )3 (VV0 4058/ gl BV VY juelyi)
P Syt GpSuged b bl ol nl olad IS S
s @ g b oS plonl ey axrle g (e g oy
el Jpad )3 Biaes (pSaiges (il sloipgrg Lad
logpang Jlb (9,5 sbojed b glojen ol g Glive;
Voo BG5S 51 (6dy90 AFY bl ;o b ploul o s
Sojly o5 S S Cogie b Baate 2l oobl b S
Sloj il crl 5> culpll 2,5 alpe J50 4 @l (6 pn
P e ($398 Olgisds ggdge (pl il addllas 3y slaiges
a4 S a5 ) Yl pond peas

YLy Jlo YA &S W (58,8 ol (ingly Aol
@5l g (S 2l Coghe 4 SoSidia (b sobl L oS 29
sl sline 03,8 axalpe S 50 2y adlllas (sl 093 (b o6 i
@h sy I Sy el it b Cogie

.

Ao

ol > Lisslow Jele (np@ls 5l (ouds slagwg g
P oesS ey ol Jl (e FbB )b g Nsdie Cgucne
obigS (Stied 0)93 L lapog g cul WS (o bl (o pusl oo
Al 5Ll Cuxen )3 s yuwds JSlg5 o 3,808 Ll il
A8 obol 1 s slaglan U cais slacsgie jl ab 4
(b Sacisis Copde e ol I So )]
Cunl cilize slapwgng olee (Sl Clpallss 0328 calud
039l 1) 21,31 31 lise (slmog,S o5 S (slopog 29 -5 o0
(sdiS (Slo gy 4 Coms dmels I olaog)S yj g AS
ol g s (ghl> 13l glaize; slags Lo (Il 513
ilo eyl i 0dGS Camdl glagyly BAGS G pas o
5l iguono Copde ;5 Codlw 0js> Y gtue g S5 4y S
el 3y 5 2Vl Coonl

L (HRSV) gl (i Jhdguin pogny Coss
5 O35 syt Jle Cnmten Sl (2 Sl Gogp99e9s)]
ol el Gl 53 Jlo S5 25 00595 oS yo ol Jelys ]
S Slow caw plielle g GBlig )3 ehgh ang
B (b Cigis > hlew Juln D9 g5 LB
(S i o (65,0 4 U iso bl Wgd e
cu.sL?o UJ.M.Q».: ;,a}o.c- dy90 09‘1‘“’ Y dgd> Yl U¥9x29 L)”I
ool G358 50 Sy 55 VAR & 005 g (6 (onkio duw
[¥] 45 e

solwd 3 ;3 SARS-CoV-2 aJgl Slolis 51w
b oy e pulpw p3 itz (b oy cul F0NR
Oy low cnl [0F] 55 pMel Slon S aer S,
Glileel (pSaon j my Sla cublig e et
sl slacsgae woyd Ve D 29 aS — 2 o 4Ll VAVA
O d)lee 51 VA=wgsS b cals [F] 00 o Jolid ) oS
los g St S ¢ s 3l ooy b Cigi | codle
9 Sygon sy e (S > [V] Cul e gpiesin
Vg OB > oo 0 g 005 (135 (ilew 3 )92 len

(s o803 45" Cesl (g puno s 29 S lore S I3lsli]
(soges Ceblig glacusgios A8 (o0 pS 3 1) Slow g B
DS VY=YV ) lale > Vb L lagye
g Cusl 035 00 Slex e 5> K03 )l Ilyla]

Feyz Med Sci J 2026, Vol. 30, No. 4


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

obs Sho ool ol 5 & (sy00 [ FFA

cono g RNA gl el (oLl (s pS @903 calds (b5l ol
.cdy K PCR sy

Rotor-Gene® Q (QIAGEN, oK b o STy
3 53 .58 plosl AL s (65l Kbl wiuw 9 Germany)
oslisl (1> 558 g e J 1S oo S8 talesl gy
spas pae b jads 45 asuis ddlles Bas oS bl L
W5 ol b mgng b (oS Gl &g o Loy g
ool ladiges .y 54 s (5155 sl ACE (g0,
P31 x5 oS Lausg odiesd Wbl ) S5 oxie g
b 1S (e b Cute (31 S

sl g STy CudS SRS eps aled polateds
Multiplex cslasoxie (295 5l glaiged ¢SS slo LS
503) Cawl o &3l (25w ol 5 Real-Time RT-PCR
5 bl sy 5l losiles Byo balsges ool (V¥
b @90 WY plad (hales sl g M (&S sla S
S o bl Bgegny Slil ol @l loais
ol 0ads )l35 bl yisw ) byl saly sladiges

RNase P .j; I, Real time PCR .- 13905

!y Real-Time PCR 81y & bgye 559 slrges
s J5S s (o J6S) RNase P o5 o
9 (303 S5ya) Cute J i8S S glow 45503 YO Jolis oS
Sl lgmie e (W Sopw) ke S5 K
oolol i (iS5 gl 2 Jgb )3 il sl sl JUSiws
o i O‘)L"'ﬁ’. Lgl.a.»d&w wsolod yd RNase P O o gove O-’.]
ol s piSGY S ]

«l» N,ORF10 5 ¢l,» Real time PCR g3 .Y - 13505
SARS-CoV-2 gy

!y Real-Time PCR iS1y & baye 555 g0
@505 YO Jolis oS (s JUI) cwslSARS-CoV-2 yaseis

) hte S s 5 (30,5 5,8) St 58 K4 olow

sie gl len Lmasis ©slis 3 ARIILI/SARI
3y90 95 Sl b olyon @)ool 9,8 Jold g b iy o5
Ol b ] 0398 by a3 B)IS C5 L o @M
Cunlo 4 a9 b g cans b gilbe ) (pudl (S5
Gl ohles 5 505 adllas 3y (gt hylan Lo casllas
o S5 Andllas 3)ls BN (6 s 4 5L &S Cadd Se
Sllllas )3 Cos S 350 Jgo,b 3l edlital | diges o2
1= [Zi-a/s? X P(1-P)] / d? 105 dsulco _,sbaie

0 sl g gly Zicaz = 196 (Jgarp ol
Js 5 gllas cllas d = 0.05 5 Ll 5,0 05 P ctio
b Slllas 13 0Bl Eand olasl A3 4 S L o
3 3y90 diged w2> HRSV (gl 003 WA g0ud (558 L
S dnle i O jgod;

n=[(1.96) x 0.18 x (1-0.18)] / (0.05)2 = 227

A1l og g slp 20> V0 £s6d (28 L comizman
P Al pj G )jgods L 390 diged e

n = [(1.96)2 x 0.105 x (1-0.105)] / (0.05) =
145

3 3530 43905 > HRSV (sl 00, WA 50 59

o> APl gy slp 2o pd 10D Esed (28 b g i VYV
oyt 4 ol adlas 45 bl b 3,00 485 VED wgws
VYY) 5 )50 diged o s pobatdl Gog g 93 o lojon
Sgry (ol b b 4B)S e 53 Bua digel wa plyiear (34
S2ly Ghlew alie ol g (oo > Cppots (S digel
Caleg )3 9 48 plol adllas 0)93 Jobo 5 (Sloyd 3 yo & Ll
Judos ojly cainily 1) adllles 4 3955 (slojlize a5 Hla V¥
oo o Jlo WA J a8 o Joli a5 lmslne 2105 ol
S 5551 5505 (3350 il 3 el b K818 500 e
JS ke 5 o 4y saisnyly (sladiges plod g PCR 21
2S5 pae Jdody (gldigel b g Mgy yuine RNase P 130
Sl Fsed 5 b M) s Bl o 51 B Jjm
5 gl el s lagy SEML] Sl piges Gk 5l e
13l loss 31 eSS B 51 U 5 o l8536 Wlges (slaiges

3,5 lo a2 =V los 3 Gialejl sl lo U g ass Ll
el j) odlinel b gy RNA zloul 5 oS
Sl slalie (g55l8 4L » 9 RNJia (ROJE, Iran)
I516l&5T g9 SARS-COV-2 jlosen ololis .1 sl
GA SARSFlu & RSV cus 3l sslawsl L HRSV
» 9 OneStep RT-PCR (Genova/Bonda Faravar)
RT-PCR TagMan Multiplex Real-Time 5 b
Nbia oy olai] glacgy 5 bymly cd)5 pbxl
9 15l9l&] wgpg » M 5 SARS-CoV-2 ,» ORF10 4
RNase P sl J,uS sl 45 Gua |, HRSV 5L o3

VE+0 (LT g ye0 £ oylowd '+ )90 ORd (S 3y pgls dloxe


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

521y pislofl il gl 4Bl ool Cumex Sluogad

sz ol p e 6 gbas e Jb
P dg bl b U b ol 5 3y50 V ddbosnline
Sge lysar culply g sl wlisl Sl Soal cbas e
ool 013 lolis HRSV cote
R ey 51 oozl b co)lol 3T zg bl coluolomo
diges clp oy slaplll .cé,5 plxl version 4.1.1
e glacsylon g (b Clpllss (puin (o 4 4245 L
OEZxen g ko) g (Sl Ojgot (AS sl jeite S plx]
555 (SD) o Bl (e 500 (oS (5l
09251 b 9368 g3l Sl csoml (S syt Jilow yo nind
ooliiwl cuslie (sl> ;> (Fisher’s exact test) niud 5.8
09,5 93 Om (55 Lo jite (1o dunlie (gl imen A3
«lp 25 ool Welch Two Sample t-test 905! 5|
osie Slaglis ool j) 56 (FDR) 3 s 55 i
plsl Hochberg  Benjamini— gy 4 p olie Mo
dbgiye 3050 )3 (q-value) (gl sxe sddzMol yolie .0
a5 )3 a3 Iy gxe (gylel Jas I Q<+ /40 e s 315
ERCE PRARIUR DIV ISURRN P VIS JER VA
Wopbsl e Cony oRih (Kb sl s
«lp ki lew oleMbl (IR-TMU.REC.1403.131)
Ol55 53 (en SleMbl G5z o A odlaiwl g} Claal

) 7 2l
=

vasuis b alS Ggn JlS )5 00,8 VWY wdllae ol 5o
Olee LAD () p (S s & LS g (kS S g Sl
B A0/ lsebs] dlold) 39y Jlo ¥O/V EVEIY -l oo
JL» ¥a U yo k.S"'“’ b9)§ LY ]aj)).o LS"‘?‘)B ‘J})AAM:J (JL» YA U
9 (o> ¥V (5 500 DA cComuin Jla 51 (a0 YY a5 FA) 04
Ol e ) 5 o wdnd 39 (10)0 08) 350y AY
sl 5 K503 Sla Sy 9 03331 l allas

L;LMJLS....»’/“ )i’L.’ oJ.J}oJ‘Jol.,.ZLJ L;Lb SU0 J..wl_»L;o (uj

Sz bl s 1285 saed 2 Jobo )3 (il yold
» deg bl i s lhlan j 2y90 ¥ coddosnliv

Cao 3)lg0 lgicds ol plo g s Sl 5 5ol claas >
Wi LLISARS-CoV-2

————— )

!y Real-Time PCR 281y 4 bgsye 398 jloges

5905 Y0 Jolis 4 e (256 JU) 51061 o 09 e
SSy) (site Sy S5 g (5008 Syt) Cate JyuS S olen
Jib 3 byl sl JiS (Sl oiomie 3l (!
VY oddosalie sl soie (wlel g alid 55 slead
Fonk gedyz )3 gl o JiSew (b ohlex jl2)90
lolid Blls] cote 3)50 licdr plply § Conl Wil

ol o

HRSV ss5y5 slp L 05 sl Real time PCR £ 13405

!y Real-Time PCR i1y 4 bgpe 555 Hloges

S5 low 503 ¥ Jolis &S sl (30,8 JU)HRSV aseis
(] o) e JimS Syg (308 Sya) o S
il ol el U Silis 005 03l 3L (gl siomis 13l o

(2 YFY=0luw) S’ o ablo b (gt lilow (i) sloislow 9 (b « Sl S 500 sla Sy "_J9'\?

Sis oSilafslass SD/ sy A7 ekl dlols

JWs o Yo/vse SD=1¥/vy AR YA

s 095
Jlo YE=VA o 09,5 vE v¥/. W XY
Jls FA—YD i 09,5 A v/ VS, £V
Jlo B¥—0+ i 09,5 0 vy A7 DA
Jlo P05 s 09,8 N (A ONT NFY
05 oA \AYA YL D
3y AY ISvA a7 SV

Feyz Med Sci J 2026, Vol. 30, No. 4


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

obs Ko odl ol 5 a5y [ ¥V

St e
& bon \F- LA AL N
s AY syl INVANEVA
o Yo ot fo7. SV
3y el o/ YV O
Il s ials oy YAL AR r A
£t ¥y v/ YY. XN
el il vs ys/. VA7 XY
b vs ysl. VA% &Y
sy vy WA N/ aVA
Lk Y. (YA YA LVA
33y ¥ YV \YASVA
e Y. . - YAALVA
iz vy \az W SV
ol vs (YVA WX
e S5 o A W XY
oS 33 ¥ W W &Y
5y5l8 vE Y24 W XY
tians 4B 33 v\ YA AUNVL NV
Jle! Y\ YA AV SV
Sy 3up i) YA UYL SV
3 ot 292 \$ NV SN N,

(s)rplen)

sl asie (glaauglio sl Mol jl oy Sl el (Jlcull
{q=eI¥+) 295 )l sne 5 lel

3 edm olls )3 (Mo yd W) 390 WY L I5lglai] g g
sy Ay dlelil @ Mo lag ) (T oge) 8,5
(o33 V5/3) 4551+ 39 Mot s J s (5o s
Fisher’s exact P<0.001¢(10)> YA/+) ;a5 VY flio )
Benjamini—Hochberg zMo! | (s cglas oyl 4 [test
3 AP=NA) G5 (@< leN) wle (Bl e 5
5 (P=+/14) gyl (P=+/V+) uis (S5 (P=+/-10)
S gladwslio (gly Mol jI Liw 56 (P=+/c-V) LIs
5 Ko Mol Jlosl 51 g Lol s0iols (L5 (g sie glis
(G 1 AY) Bl 3L Sl sime ool ks 5] acglis o)

IN)3)90 S s b (HRSV) (oS Jlodiin g0
(£ Jaged) o i 1y (g8 (08 (12

9 SELSsed (o Sy dllas cpl glaodly ulul
b 15lskasl @ Mine sl VY 9 VA= 998" 4 Mive jlow VA (il

A S V= Jgd> )3 g (owyp AdS Kgy able

O lidy & ob L gl il (i
odalin (o) YY) Jlow OY ;5 5 39 olyen (s5lews p sl
Y5 30 Cobd g dopd YO 0 S fpojo byl ol 51 s i
b I ohles woy

Olscay RNase P 5 4l Real-time PCR ms
2 ol 0dd 00l inled V= jlged jd (35 JUK) b Jyus
doly 4903 WY )3 (S (g py slacigie Sl ()
YA 13 &S 59 SARS-COV-2 & bgyyo gond oy yiudias bl i
(Y= hge) A slulis (1oy3 YY/A) 550

SARS-a Mo pue 9 Mo ) jlow (b @M auslie
S Sl @obire sba Mo phlan 3 g3le COV-2
Vi) s Y e SSN) L Y]
5l o oyl ol [Fisher’s exact test P<-/«+\¢(aoys
sawlie ¢l Benjamini—-Hochberg Mol Jlos!

(22

Mise lplows 13 55 35 (q=+/++Y) Slo 3L 5 ine 35 st
FV/) ja5 00 blae ) (doyd YY/Y) ,a5 VY] b odaline iy

{Pearson’s Chi-squared test P=-/-\Y (a0,

45 Ggm el dislo b l;l,liﬂ 9 VA=y908 Cigis ) Mive g5 liloms 50 il g Sl S900 gl g duwnlio ¥ oo

V=998

155l glest

Sk PRV R PR "p-value *q-value
o 09,5 <[ YA i
JUs VA=Y (YA (o (YIV) N
VE+0 (LT g ye0 £ oylowd '+ )90 ORd (S 3y pgls dloxe


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

N [y 2islofl il gl a8l ool Cumex Sluogad

Jl ya-¥a (YAZ (& [ISYAR)
Jls b-—5¥ (v"v/) ¥ (\ArARS
Jut s (V) ¥ (+7)
Comi> A /0
o5 (Ya%) v (Y)Y A
Sy [AYARY (YAZ) o
Jle! (/) ¥ (AN -I¥ -Iv
o (YZARE (NYARN Y Al
5 (VWZ)wy AR >./a EIAN
o> (F¥7) A YL A DAY -IY
[ (VL)Y (YVZ) N ey R
RS (WZ)y \t2Akd AN Al
Aignr AundB 3 (W)Y (YY) ¥ A “IA
s (S5 (YAZ) 0 (F57) £ -I¥ v
FCEIN (W)Y (VoZ) Y >./a EIAN
Ll yzals (F¥7) A (\AVARS Iy N4
&l izl (W) ¥ (¥57) 5 AN oI
33 a0 (YAZ) 0 (VAR >./q >./4
5y34l5 (W)Y (VoZ) Y >./a >/
Grozlen (WA Y (V.VZ) N .15 “IA
e el (WA) Y (vVYZ)y .15 “IA
pal W/ v (/) y -Iv <A
dys (32y% W/ v (YYZ)N Nis <A
bls. (o/57) (o¥Z) v ofeo¥® o/ ¥YE
48 o \avAK4 (YWZ) Ve [N AN
SD * %L mg/dL .CRP YINE VY £y £ 0/f of oy Al
SD # ;,%k. mm/h ESR Y4 £ YA YA 0 ofexyE AN

'n (%); Mean = SD

"Fisher’s exact test; Pearson’s Chi-squared test; Welch Two Sample t-test

"Benjamini & Hochberg correction for multiple testing

Multiplex Real- i, 5l puSoye b yols adlae
SARS-djlglis]
alS oo JWS,5 085,85 VFY 5 ), HRSV 4 CoV-2

Ol 4Bl (p iere D)5 (wp (ol Ol Cighe b 6yt
Jole pymls olacay SARS-CoV-2 lolis adlas
i sama b Vles! sadesalie oS ol A3
SARS-CoV-2 s394 cdrals (55,5 10 (wuttS slo wgpg
Ml g Al imy caddllas )90 Cupmer Cuple b Wl e
(S it (6 lont )b Ygomo o929 ol 125 081 oo ¢ JLuS)
bl el pall jled (ol sbrog)S (S g (B35
Ngo GBS 0 by sl 5155 L ol claasl (WS e

SARS- (oS (ugng glacigis Sl yn »
Slow W0 I51lasT gy (o yd YW/A) jlaw VA 5COV-2
b olwlid (Moys /YY) Hleaw S > HRSV 4 (as )5 A7Y)
5 o3yse cadlllas ol el orded alKiylofl (cloosls
s oanlie (g g dix b 93 b lojen Cogas

S5 ses b olel p Cute d)lge Sloj misT (np
oo 33 SARS-CoV-2 e 3)lge iy &S 3> ol
g 5 oaalie (YoVF Loylo) VE+F aiiul g (VoVF 4,98) VF-V
VET opdygy8 5l &S g el ials K9y ol 5l
(Yo¥0 a9505) VFo¥ (63 y3 g 05 5leT 5 )50 Lials (V- YT s ,ol)
Job 33 1516la5] 3,190 i <5 SARS-CoV-2 5| e 3y90
O3 el bl il s oy adlas oy
S b odnlie (Vo VF puolusd) VEY 3 4 (Yo VY polgi) VE-Y
lolis (Y0 & )s8/a5l5) VF+Y pone 53 30 HRSV 500
5ol plad b 585 35 56 g b oM ke 0
29 Byl gl 93 gl

Feyz Med Sci J 2026, Vol. 30, No. 4


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

L5 Sho o3l LbLs g &y gy | FVY

9 Came2 ol (Gl (S eaad )il olyen (slas)lon 0l
ol ol gyl desl g8 e b dasio (sldie; Jolge Jlojer
@ Mie 4lS oo (BN 5 owdn lab)lS L adl
ool e Jeplt DAY o)l Jlgsen wgps slacigas
o9ng €9 b Coghe @l b laglen ol bl adlles
OB 0)lyd g cnlple i o Jie &g
S5 wgng cigie doby ) bsjlon (nl i
25,8

o> s o ug g (ol oy lpueis gl aslllas 3
AiblS” Lo,y dslllas 0y9d Job ;> SARS-CoV-2 »3)lge o
i3l 35 (slmole )3 15lolas] 5)lg0  oluwlis a8 Jls)> canisls
2 0ad )5 sl b adl cpl as )81 ol Gl aws
g o) Slobo adlas 5 (i slagwgng (o slagial
Uil Cueal Lo s pl {YVY ] 05l Jlosren o) Sen
P e Ui g WS (oo dupy |y ugpy iz lojen
o xS 4 oo sl (o A 95k S parels
g (bl Cighe pre Jelge plo (i8) Cusd

ddlls s Db e Codgire i il ddllae
blanl b bl Ssn e plo & @ls w9 392 (655 oSS
L D9 g (payled )3 Ojgods (§pSdge pgd D9 el
2 8D plonil (s S Cighe b gyt 4l Ngn (NS
3lg MBS (gt 4 5L &S g (e b )l o
331y Lot S 390 d95c0 4 Bas Aliawo ) b5t aslllae
Mojls g 03)S dxxlye 3 p0 4 adllas )93 Jsbo )3 & laslyl
e V¥ Lol o opl o ogde g Lo pe (dgy (6 i
355 aszlye 390 d A8l (6 Wil & (sl sl jlows
S5 D905 oy i adlllae 3)ly (Slaiges Sloj ol cnl 2
Eous Llgi cad adlllae ) cdonas jd S dalllae Dyly (gleiges
1515151 (pgienlinsTy (cloodls ooz S 5,550 1) a¥Ls oably
Gr g angds oo by Cundy NS
303 Dg0 (pwyiuwd 33 oS Ciysods (s5lew A gl sl
oS b 13l saieSn; SSE wadsedd laodls )
o5 S > & et 5 (515 W g g 095 23/ g
sl s Sl e d)lge dgame > g HRSV 5)lse
&9 b laie; slaglon bl Jaiwe (o) b ooy
Bl D9 g Cighs b b g g

S 5 Al
s o g |y (5 4lS Ny JWu 52 505
odd glolis e Lolse 1515l yug,s 8SARS-CoV-2
Sigeon & 295 b .cudls ol s g3 HRSV 5 155,
Multiplex Real-Time jl oslitl dawgps ol b

Slgan WlosS 5 a8 ol b1, HRSV 5 i
DY ] oyh

S Shy @ eyl pobs adlas SHRSV 0l Sl 6
» pols adlas oS Lol 5|l angi BB )y d)y90 Canen
e d9)c0 LAl g2 39 jete A5 g JWS )5 (B,
02 b ghlaw b 08 lacumes b awlic ,sHRSV
lge dlasl dgr dgdore pzmen L S LML o]
0)90 § Mo p> b cov wlg o HRSV ons slolis
I ootz bl sl anS E adles il
wlols Kl Multiplex Real-Time RT-PCR 405
omb (Slgh el Jleisl 55,85 wal3 1) Gugng nl olojen
oilS Wil pasuid ey Cudgioe jl SU sddbodnlise
B P

Olejer (Lol (el ol sladidl (guls IS 5l (S
S oslatul b &’ Wgn (B0 3 @ld (i Sy og s
4l & 4595 L .oe Multiplex Real-Time RT-PCR
ol 00iSLgS o slagyly il s 4 lise ol jlew
o9e Camed & S Golite (b Clpallss sl (S
L Sl plba @Ml p e pasds Wil aush
wlold ols adlas ) [HFAY] Wil olpen Cudgisw
5 oslizl &8 sy Lz HRSV 4 I5lgls] SARS-CoV-2
oany oo om Sl Al JoUse slagst,
ok Uiyt ) Came (pl 3 (ol Db slacigis e
oads acigie ol ol lisen 4331 il 4l
Multiplex Real-Time 5,55, S o lgbs 1, 31,8
w28 ) (swang Jole vz (lojen (o) Bl RT-PCR
Obles cuslio Co o g (Sloyd (655 el 4 Ml 00 9 03,5
A8 S8

@ Mo ghlon (b liallss awlie ol adlas )
Mo yloss 3 g Plbe 45 3 Lt IlslisT sSARS-CoV-2
Jilis 5 (30,3 S51V) 5 1Y) 55: sl SARS-CoV-2 &,
Pearson’s Chi-qq=+/-Y¥ P=¢/+\ (10,5 VIV) ,a5 )
I5lelal & Mo ohlow bl blae > [squared test
O/F) a5 N Jlde o (doyd OY/A) L& V] A odmlin iy
9> ,» [Fisher’s exact test «q=«/-¥V P=+/-+¥ {10y
!y Benjamini-Hochberg Mol I w @ols
09)5 30 35 dpw Wuile (Bl b me o ddaile sladuslds
YY) 55 Jolie )3 (aoyd VE/A) 4i5 Vo] by ol 55lgls]
onl Ll {Pearson’s Chi-squared test P=+/-\V {(1o)s
)bl b ;I Benjamini—-Hochberg #Mo! jl s ol
(q=+1VY) Sl 3 o ine

Ooge @byl 2o YY) g olady ol adlas >
orEls (bop VF) ol g (10> TO) Saw 5l iy 4l
gy Aidg dlllan 4y 0083l S8l e )3 (Slaisej slags)low:

VE+0 (LT g ye0 £ oylowd '+ )90 ORd (S 3y pgls dloxe


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

VY g alStlofl ¢ gl (slo 43l owlidd Cupmarr Clooguad o)

Pl )3 0 pglie yglatods iam B dezo 155 (Bl 5l 5 (g S diges
290 (6l dlores (s)lol (slaJulos

Alie adgl (5,55 5 (B duns den 1y N gi il
o Ao o5 2 dan 5 5251 et o] 5L L
Spdye ) ol ste llas Como 5 €8> Colgius

3Ly &6 g 45 AiS o o el SN 55 12800 BLAT
D)l 2555 juols dalllas (o 28lis

.

1. Muthukutty P, MacDonald J, Yoo SY. Combating
emerging respiratory viruses: lessons and future
antiviral strategies. Vaccines (Basel). 2024;
12(11):1220. doi:10.3390/vaccines12111220
PMid:39591123 PMCid:PMC11598775

2. Griffiths C, Drews SJ, Marchant DJ. Respiratory
syncytial virus: infection, detection, and new options
for prevention and treatment. Clin Microbiol Rev.
2017;30(1):277-319.  doi:10.1128/CMR.00010-16
PMid:27903593 PMCid:PMC5217795

3. Sreedevi S, Krishna G. Respiratory syncytial virus
in children: a comprehensive review on publication
trends, epidemiology, pathogenesis, vaccines, and
prevention strategies. In: Viral Infectious Diseases
Annual Volume 2024. IntechOpen; 2024.
doi:10.5772/intechopen.114326

4. Yavarian J, Shafiei-Jandaghi NZ, Sadeghi K,
Shatizadeh Malekshahi S, Salimi V, Nejati A, et al.
First cases of SARS-CoV-2 in Iran, 2020: case series
report. Iran J Public Health. 2020;49(8):1564-1568.
doi:10.18502/ijph.v4918.3903 PMid:33083334
PMCid:PMC7554384

5. Malik YA. Properties of coronavirus and SARS-
CoV-2. Malays J Pathol. 2020;42(1):3-11.
doi:10.33204/mucosa.706906

6. Hassan SA, Sheikh FN, Jamal S, Ezeh JK, Akhtar
A. Coronavirus (COVID-19): a review of clinical
features, diagnosis, and treatment. Cureus.
2020;12(3). doi:10.7759/cureus.7355

7. Cascella M, Rajnik M, Aleem A, Dulebohn SC, Di
Napoli R. Features, evaluation, and treatment of
coronavirus (COVID-19). In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026
Jan-. Updated 2023 Aug 18.

8. Cheng Y, Luo R, Wang K, Zhang M, Wang Z,
Dong L, et al. Kidney disease is associated with in-
hospital death of patients with COVID-19. Kidney
Int. 2020;97(5):829-838.
doi:10.1016/j.kint.2020.03.005 PMid:32247631

9. Ma W. Orthomyxoviridae. In: Veterinary
Microbiology. 4th ed. Hoboken (NJ): Wiley; 2022.
p.573-588. do0i:10.1002/9781119650836.ch57
PMCid:PMC9351206

10. Nair V, Jandovitz N, Hirsch JS, Nair G, Abate M,
Bhaskaran M, et al. COVID-19 in kidney transplant
recipients. Am J Transplant. 2020;20(7):1819-1825.
doi:10.1111/ajt.15967 PMid:32351040
PMCid:PMC7267603

&lbo

P Syl pardd dpnl) Sy plgisa Wl WRT-PCR
SF PSS Cle (Joiplh )5 )8 dr g 3)90 Ngn S
0 oo (6 i (ylons b 399 5 (hiad (S Wiges caalllas
shad by b g5 e Sllllae plol S o 3900 |,
Solowr &8 538> Gl ilos 5 GgralicaSTy slaosly (JaolS

Dgus oo duogl aidl oyl b sy

L;Léi Slowos Lg)&o.m )'l dl#u%}g..\g :‘g‘b).}é 9 )S.M-J
2158 50015 3L byl oiulojl 53 (o5l Ui jreme 12

11. Mendoza MA, Motoa G, Raja MA, Frattaroli P,
Fernandez A, Anjan S, et al. Difference between
SARS-CoV-2, seasonal coronavirus, influenza, and
respiratory syncytial virus infection in solid organ
transplant recipients. Transpl Infect Dis. 2023;25(1).
doi:10.1111/tid.13998 PMid:36477946
PMCid:PMC9878010

12. Wee LE, Lim JT, Ho RWL, Chiew CJ, Young B,
Venkatachalam I, et al. Severity of respiratory
syncytial virus versus SARS-CoV-2 Omicron and
influenza infection amongst hospitalized Singaporean
adults: a national cohort study. Lancet Reg Health
West Pac. 2025;55:101494.
doi:10.1016/j.1anwpc.2025.101494 PMid:40060306
PMCid:PMC11889338

13. Pickering H, Schaenman J, Phan HV, Maguire C,
Tsitsiklis A, Rouphael N, et al. Host-microbe
multiomic profiling identifies distinct COVID-19
immune dysregulation in solid organ transplant
recipients.  Nat  Commun.  2025;16(1):586.
doi:10.1038/s41467-025-55823-z  PMid:39794319
PMCid:PMC11723965

14. Bezerra KC, Vieira CMA, Oliveira-Filho EF, Reis
CRS, Oria RB. Susceptibility of solid organ
transplant recipients to viral pathogens with zoonotic
potential: a mini-review. Braz J Infect Dis. 2024;
28(2):103742. doi:10.1016/j.bjid.2024.103742
PMid:38670166 PMCid:PMC11078645

15. Chavarin DJ, Bobba A, Davis MG, Roth MA,
Kasdorf M, Nasrullah A, et al. Comparative analysis
of clinical outcomes for COVID-19 and influenza
among cardiac transplant recipients in the United
States. Viruses. 2023;15(8):1700.
doi:10.3390/v15081700 PMid:37632042
PMCid:PMC10458639

16. Han Y, Guo J, Li X, Zhong Z. Differences in
clinical characteristics between coronavirus disease
2019 (COVID-19) and influenza: a systematic review
and meta-analysis. NPJ Prim Care Respir Med. 2025;
35(1):8. doi:10.1038/s41533-025-00414-0
PMid:39875405 PMCid:PMC11775258

17. Elhadedy MA, Marie Y, Halawa A. COVID-19 in
renal transplant recipients: case series and a brief
review of current evidence. Nephron. 2021; 145(2):
192-198. doi:10.1159/000512329 PMid:33291120
PMCid:PMC7801980

18. Benotmane I, Risch S, Doderer-Lang C, Caillard
S, Fafi-Kremer S. Long-term shedding of viable
SARS-CoV-2 in kidney transplant recipients with

Feyz Med Sci J 2026, Vol. 30, No. 4


http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-10-07 ]

[ DOI: 10.48307/FM SJ.2026.30.4.463 ]

2l Sho o3l LbLs g &y gy | FVF

COVID-19. Am J Transplant. 2021;21(8):2871-2875.
doi:10.1111/ajt.16636 PMid:33961334
PMCid:PMC8222938

19. Ozturk S, Turgutalp K, Arici M, Odabas AR,
Altiparmak MR, Aydin Z, et al. Mortality analysis of
COVID-19 infection in chronic kidney disease,
haemodialysis and renal transplant patients compared
with patients without kidney disease: a nationwide
analysis from Turkey. Nephrol Dial Transplant.
2020;35(12):2083-2095.  doi:10.1093/ndt/gfaa271
PMid:33275763 PMCid:PMC7716804

20. Hasanpur Z. Surveillance of 21 respiratory
pathogens 2025 [Internet]. Tehran: Iranian Center for
Communicable Disease Control; 2025 [cited 2026
Sep 7]. Available at: https://icdc.behdasht.gov.ir/

21.Salavatizadeh M, Valizadeh M, Barazandeh B.
Frequency and clinical characteristics of influenza in
children under 18 years old hospitalized with an initial
diagnosis of pneumonia in the pediatric intensive care
unit of Shahid Motahari Hospital, Urmia (2022-
2024). Feyz Med Sci J. 2025; 29 (6): 659-667.

doi: 10.48307/FMSJ.2025.29.6.11

How to Cite this Article:

Heydari Sirat S, Shatizadeh Malekshahi S. Prevalence of
Influenza Virus, SARS-CoV-2, and Human Respiratory
Syncytial Virus (HRSV) among Hospitalized Adult
Kidney Transplant Recipients with Acute Respiratory
Infection: A Cross-Sectional Multiplex Real-Time RT-
PCR Study. Feyz Med Sci J 2026;30(4):463-474.
Doi:10.48307/FMSJ.2026.30.4.463

VE+0 (LT g ye0 £ oylowd '+ )90 ORd (S 3y pgls dloxe


https://icdc.behdasht.gov.ir/
http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://dx.doi.org/10.48307/FMSJ.2026.30.4.463
http://feyz.kaums.ac.ir/article-1-5516-en.html
http://www.tcpdf.org

