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Abstract

Background and purpose: Invasive candidiasis in infants has high mortality rate and is often
associated with colonization on medical devices such as catheters. Candida colonization is considered as
a predisposing factor for Candida related infection. The aim of this study was to evaluate the rate of
catheters infectivity by Candida species.

Materials and methods: In this descriptive cross-sectional study, sampling was done from
catheters of hospitalized children (0-18 years old) in pediatric intensive care unit (PICU) in Mashhad Dr.
Sheikh Hospital, June-November 2018. All catheters were evaluated to determine the extent of
contamination and early identification of isolates was done by morphological and molecular methods.

Results: The types of catheter infectivity for 114 samples included colonization or infective
(n=25 isolates, 21.92%), contamination (n=4, 3.5%), and no growth (n=85 isolates, 56.74%). The most
isolated species was C. albicans (n=18, 13.39%), followed by C. glabrata (n=9, 19.56%), C. krusei and
C. parapsilosis (n=7, 15.21%, each isolate), C. tropicalis (n=3, 6.25%), and C. lusitaniae and C. kefyr
(n=1, 2.17% each isolate).

Conclusion: Isolation of Candida species in 25% of catheters raised the possibility of
colonization, considering the catheters as an exogenous potential source of candidiasis which is very
important in PICU.
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CVC: Central Venous Catheter,

TT: Tracheal Tube,

CT: Chest Tube,

UVC: Umbilical Vascular Catheter,
UC: Urinary Catheter, NG: No Growth

Lama 5353503, 25, (SDA) T 552575 55 gl Lasma 555 2 s im0 *
oo Sl o oils 5 Sleslinal Uy IS e Sy gp s 2 iy 6T 0y S

<35 o, 0 SDA
s o ol S5 S0 g0 s p S Sl b B g 7 gl g
A pasia VS o g, Sl ol @b b alie JI5 ad b t5As

ISse sle iy 4 g lolid 5 Glllr s
o= ol ‘_gjjTt«.?- 43}“3 114 sldas &}“"‘ J‘
Ayl 18 ¢ Shsl b s sl ol 5ldis 8 I
I b5 435319 ((aes ;339/13) e ST It ils”
/-(_J-(JK} ‘_;/ajjj_(/-l__‘/-bL(c(M‘): 19/56) Lr"{,r%
15/21) o glalid Sy 0 T plaS 2 oy ks L
9 (v\—nﬁ): 6/52) J“.‘.‘"L(..‘-.{Jf“ /-Q&L(Aj}j“?’ G(MJ:
LU plaS on oS ey lilS” 5 Ll o) 1 oblS Ty
Lds 58 e (Ao y32/1T) ez lulis g5
55250 sHWP (sl ol LPCR el 5l
\_3 @l_‘:; ‘.\4):1/5 JJL?TJJ 6})ﬂPCR J_,«a;u
La gl oolod 5 (A7) s as o 3 il (5, S
1 &gz PCR plonil 1 oy s g lalid ST
2 5,087 J5 555 ~PCR Jguams 5,55 251 5 OM
=5 dB) s g lie 5 bl S L b cdo 3
S s S e bl I LTS WOT ol
S 4 03,8 by gladg ! wlels 4 by s
Jsdr > 5 g5 B pa jlodd b 8 dpei s

ol 0 0315 OLas Lo jlads 1 503 53 0 leds

ool S ola S8 W)y bl adllks s
oAU Sy 5 035 10051 5 iy LaoT S
Al |y ozl i she b O ol 558 sl ] L1 5 e
L5 45 Sl b 3 opl 60l 0p 32192 4 L1
3 eSS Eled 518 glak gad 3l Ao 53305 s
s Sl iy Coanl Sl oS Wz i1 $10°
03 il g I3 ke e 65 Olsiea s SIS g
o5, 83 5 b i SIT Ik bl 6 8 candllas o
A S s SLS) A gilalir L 5

S-S ooy s S8 5 aS dail 5 d g g 6l )l

1400 15 198 s)ladds (@53 § W )9

ohaiils (b eole a5l alas 54


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.17359260.1400.31.198.1.3 ]

ulilSam g ilai jlay

9

8

7 7 Tip
6 8 Hub
5 # Skin
4

3

2

1 7

0 Z

C. albicans C.glabrata C. parapsilosis C. krusei C tropicalis  C. lusitaniae C. kefyr

o™ s g 55 (A3 6/52) WISy 5 5 Ik ils”
alin doys 5 Oljee o foS b S I lilS 5 Ll i
S glaallas 4 4_3-jf| (A s 217) Jil.\_il
Ao (40) 515 oo 2016 J__. ,s Bendjelloul
sl Ay 6La SISl ekl (5 e sa& S
@S el sy ol adlllas L SBY gl
(deoy364) Shol 3 cp VU b sl L b S
;.,_:JJJQQT)'\wj:ﬁa.L&U;JlJ'?JA\};JMJ:
9l js S bl (dsy312) Lt ST 1 WlS”
I 15 5 Glals Iy L5 (A 3 8) U156 1L l5™
g 53 bl ol a2 (Ao s d) Ly )
SLas S doys oS dil e pidpe ol SOl
Iy olilS s ot ot Dl 1o i L goin ST 2
Slalllas 45 a5 S0lan 5 035 a5 BB (slojs S
SLas & Ol e Al sai O g2 5o 42508 5 suaze
SO 3 (AL-A3B) sl e S5 gy WSIT 2
G Ul o sk Db I (6 55 0 4llas
ST L3l dms 457 5 5 6b 5 )5 0551
35 g0 gm0 T (1 (Sl g S Ol ey
Sk Vs a0 0T 51 56 glacsie 5, alinke
dis glad sloe L 05 5Y 0l Vb (oS 5 et ded
Olday87 slalws 695 2 O gl 555 (o5 sae
wbUls s Oyl 5 g 5 medlw 8l e
SLa B 5 Lagsn sl 5y b g JSi5

Lo 18" Caliben (gla 2w 1ol sl 658 Slsl 3 1 osled slaged

I 15”5 5 (4o 55 555) Slol b o 5YL (slls
A5 s S s b 51 eles 51 6156
LS o s SLS s adly e lis JU
35 an ) slie o SYL KASS bt gl b
(SFS o ss SLS (o3 333) dosls Lolans|
A st o g Dl T L a5 O s
5 LS5 5 il (5o jg S I LS glaks &
PR NS NS PR AR Py W N Y TN L
S I il (Sl aie LS O iy il 5
e SU s s sla 58 mls s 8 gluks
Sue SYb eslil w87 S8 S s 51 E
Sy P e 93 Al g S5 0 B3 Sl B
b Yz b as o 0 0L ol s 4 M)
Ot Vb 5 e 58 0 Ol 1l )3 S 03y
(36635) L)l ad Ol (6 s Sodka
o i 0ds plolkis 65 o 5t bl anlllas s
q.x:suawuu;\@\ﬁpu,ﬁsgwtw;x_qf
Ol 4o et ST L 15700 03 505 Ol 52 S 035
AU b e ()8 Glaligie j3 68 o 5t
s 8™ glsas 8 L (37-39 22 1)l 03 5
wlals 5 Gluld ol adllas 55 o8 ST 8
Ll I 5751 4 jle Shsl b o 5 4 L
Il 5 5 o j sl 5L I 1S (A, 19/56)
(1o ,515/21) K asS alin dws 55 U (glojs 5

55 1400 115 198 s)ladds (@53 § W 3)9>

ohsijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.17359260.1400.31.198.1.3 ]

)33(5 (5301 pljrs

a5 ol e sl gl B SIS dw s O 5o
Hgh O s 4 e Sy

‘.S sl 40 Ol g 0 lea LR LYW EPN P
OT J=V¥s 5l as™ 5,8 o Ll i ‘SJ}TC"- s s
5 Olslas )3 (a5 5 By SO 4 015 0
FS 308 Sllony 53 Lo b (ol ol ) sb an
OLS 558 o5 5 Sl n Slaidn L 5 dgdan 5o ol
a3l (S dT Caal iy o 5l 5 gad 0,1 OT
5 b sloul 08 Jla! 5 10L1S" (gla adee
059551 G b 3l St 5L LS
B 5 5m Dosd e slT e SIS 50 4y ey 548
gﬂmgbuﬁ,yﬁ@;wt.\euu\(@
Q)}_.,a)gnjfé_ﬁ slgnig 1S oty loss s
S8 4 s ot T ys alie Slalllas > b
A Caliien (la g 5l o 5 Cialiies (a0 jlay
S s Ao adllan &6 i 5 ol 2,8 13
Gkl BB 5 o3 28 o lT s & 28 8 al
Aol oal b ST Gl 1S el 5 Slalllae g 1
Mo slaady pl Cgor 550 (on Slgtiey (iomen 23 500
Y Pl (2 5513 Comlo s ol

S jSwlyw

Sty p b o8t 51 513385 e st
bt 298 b e Cnle S 4 015l
g gt gt 5 Olinsloy J 5 (1233
53,5 o (el Ol 31 5,5 305 55 (55K

References

1. Edwards Jr JE, Bodey GP, Bowden RA,
Biichner T, de Pauw BE, Filler SG, et al.
International conference for the development
of a consensus on the management and
prevention of severe candidal infections. Clin
Infect Dis 1997; 25(1): 43-59.

2. Ostrosky-Zeichner L, Rex JH, Bennett J,

(D)5 5 (e il Sl 4 55 655 0 B o
215G sl b o S s il aalllas
e & Sl Bt 5ol o 3 Aoy
s b i S a4 § e plulis
/-(_J-UK‘_;)JJ_:JKLJ Slaallas ys pomean Sl s
eSS 0l meany a5 8 ol OI3l3 g5 55 e isbma il
2565 03135 e S 350 n s a5 BB O35
e Jle Olgie 4 S0 ) pam )3 (o 5 03 g0
iy 5488t ST I 1S5 o lgn 6 sl
Ol 51 (o aalllon 53 d(d5) ol 035 5T oty |y s
LS 30050 5l eds 4 8 la w18 glad gl
12 ¢ yamn 51 aS il 1, 1 1S ) PV g
Cowsin BLS 3 ol Calides (gl jide 1 457 (glas sod
oo ¢ s b ) 1o 17 sl 68 s aT
S5 ($lein S I dilSTy G I il i SCIT
=l ol 1058 4882 wsy sle
Al a5 oS e adlllae s L e
SNt S8 5l o S A ol anllls o
o ol 45 0355 (CVCS) 5 0 33,0 sla 518
2020 Jlw 53 0, an 5 SIS KeaT anlas L el on
Oasbe (BL Ole Ode ol S5 4 p"ﬁ (46) sl oo
G5 3 5o sl B35 03 655 2 Boe s S
08 Sl o ity (5 313 3 Kos gla 51
ST YU sl Vs 51 (S wls oS sl
crh cosde iyl b SIS 611 e s s SIS

LIS o Dy b s S s 4 8 ST 5

Kullberg B-J. Deeply invasive candidiasis.
Infect Dis Clin North Am 2002;16(4):821-
835.

3. Rentz AM, Halpern MT, Bowden R. The

impact of candidemia on length of hospital
stay, outcome, and overall cost ofillness. Clin
Infect Dis 1998; 27(4): 781-788.

1400 115 198 s)ladds (@53 § W )93

ohiils (b eole al5RSD alas 56


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.17359260.1400.31.198.1.3 ]

ul)lSnsb g 15ilai jlay

10.

11.

12.

. Miller LG, Hajjeh RA, Edwards Jr JE.

Estimating the cost of nosocomial candidemia
in the United States. Clin Infect Dis 2001;
32(7): 1110.

. Diekema D, Messer S, Brueggemann A,

Coffman S, Doern G, Herwaldt L, et al.
Epidemiology of candidemia: 3-year results
from the emerging infections and the
epidemiology of lowa organisms study. J
Clin Microbiol 2002; 40(4): 1298-1302.

. Leleu G, Aegerter P, Guidet B. Systemic

candidiasis in intensive care units: a
multicenter, matched-cohort study. J Crit
Care 2002; 17(3): 168-175.

. Gudlaugsson O, Gillespie S, Lee K, Berg JV,

Hu J, Messer S, et al. Attributable mortality
of nosocomial candidemia, revisited. Clin
Infect Dis 2003; 37(9): 1172-1177.

. Diba K.Essential medical mycology, 1" ed.

Tehran: Shahed; 2011 (Persian).

. Ha JF, Italiano CM, Heath CH, Shih S, Rea S,

Wood FM. Candidemia and invasivecandidiasis:
a review of the literature for the burns
surgeon. Burns 2011; 37(2): 181-195.
Warris A, Pana Z-D, Oletto A, Lundin R,
Castagnola E, Lehrnbecher T, et al. Etiology
and outcome of candidemia in neonates and
children in Europe: an 11-year multinational
retrospective study. Pediatr Infect Dis J 2020;
39(2): 114-120.

Goemaere B, Becker P, Van Wijngaerden E,
Maertens J, Spriet I, Hendrickx M, et al.
Increasing candidaemia incidence from 2004
to 2015 with a shift in epidemiologyin
patients preexposed to antifungals. Mycoses
2018; 61(2): 127-133.

Bergamasco M, Garnica M, Colombo A,
Nucci M. Epidemiology of candidemia in

patients with hematologic malignancies and

13.

14.

15.

16.

17.

18.

19.

solid tumours in Brazil. Mycoses 2013;
56(3): 256-263.

PfallerMA, Castanheira M, Messer SA, Moet
GJ, Jones RN. Variation in Candida spp.
distribution and antifungal resistance rates
among bloodstream infection isolates by
patient age: report from the SENTRY
Antimicrobial Surveillance Program (2008—
2009). Diagn Microbiol Infect Dis 2010; 68(3):
278-283.

Kenters N, Kiernan M, Chowdhary A, Denning
DW, Pemén J, Saris K, et al. Control of
Candida auris in healthcare institutions:
Outcome of an International Society for
Antimicrobial Chemotherapy expert meeting.
Int J Antimicrob Agents 2019; 54(4): 400-406.
Patterson L, McMullan R, Harrison DA.
Individual risk factors and critical care unit
effects on Invasive Candida Infection occurring
in critical care units in the UK: A multilevel
model. Mycoses 2019;62(9):790-795.
Brissaud O, Guichoux J, Harambat J, Tandonnet
O, Zaoutis T. Invasive fungal disease in
PICU: epidemiology and risk factors. Ann
Intensive Care 2012; 2(1): 1-8.

Rex J, Bennett J, Sugar A, Pappas P, van der
Horst C, Edwards J, et al. A randomized trial
comparing fluconazole with amphotericin B
for the treatment of candidemia in patients
without neutropenia. N Engl J Med 1994;
331(20): 1325-1330.

Richards MJ, Edwards JR, Culver DH, Gaynes
RP, System NNIS. Nosocomial infections in
combined medical-surgical intensive care
units in the UnitedStates. Infect Control Hosp
Epidemiol 2000; 21(8): 510-515.

Hale KA, Shaw PJ, Dalla Pozza L, Macintyre
CR, Isaacs D, Sorrell TC. Epidemiology of

paediatric invasive fungal infections and a

1400 115 198 s)ladds (@53 § W 3)9>

ohsijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.17359260.1400.31.198.1.3 ]

)33(5 (5301 pljrs

20.

21.

22.

23.

24.

25.

26.

27.

case control study of risk factors in acute
leukaemiaor post stem cell transplant. Br J
Haematol 2010; 149(2): 263-272.

Wattier RL, Dvorak CC, Hoffman JA,
Brozovich AA, Bin-Hussain 1, Groll AH, et
al. A prospective, international cohort study
of invasive mold infections in children. J
Pediatric Infect Dis Soc 2014; 4(4): 313-322.
Phan QT, Myers CL, Fu Y, Sheppard DC,
Yeaman MR, Welch WH, et al. Als3 is a
Candida albicans invasin that binds to
cadherins and induces endocytosis by host
cells. PLoS Biol 2007; 5(3): e64.
Boucherit-Atmani Z, Seddiki S, Boucherit K,
Sari-Belkharoubi L, Kunkel D. Candida
albicans biofilms formed into catheters and
probes and their resistance to amphotericin
B. J Mycol Med 2011; 21(3): 182-187.
Gowardman JR, Jeffries P, Lassig-Smith M,
Stuart J, Jarrett P, Deans R, et al. A
comparative 7 Care Med 2013; 39(1): 109-
116.

Brun-Buisson C, Abrouk F, Legrand P, Huet
Y, Larabi S, Rapin M. Diagnosis of central
venous catheter-related sepsis: critical level
of quantitative tip cultures. Arch Intern Med
1987; 147(5): 873-877.

Carriere C, Marchandin H. Infection linked
to central venous catheters: diagnosis and
definitions. Nephrologie 2001; 22(8): 433-437.
Sullivan DJ, Westerneng TJ, Haynes KA,
Bennett DE, Coleman DC. Candida dubliniensis
sp. nov.. phenotypic and molecular
characterization of a novel species associated
with oral candidosis in HIV-infected individuals.
Microbiology 1995; 141(7): 1507-1521.
Horvath LL, Hospenthal DR, Murray CK,
Dooley DP. Direct isolation of Candidaspp.

from blood cultures on the chromogenic

28.

29.

30.

3L

32.

33.

34.

medium CHROMagar Candida. J Clin
Microbiol 2003; 41(6): 2629-2632.

Yamada Y, Makimura K, Merhendi H, Ueda
K, Nishiyama Y, Yamaguchi H, et al.
Comparison of different methods for extraction
of mitochondrial DNA from human pathogenic
yeasts. Jpn J Infect Dis 2002; 55(4): 122-125.
White TJ, Bruns T, Lee S, Taylor J.
Amplification and direct sequencing of fungal
ribosomal RNA genes for phylogenetics In:
PCR-protocols and applications. Cambridge,
Academic Press, Inc; 1990. p.315-322.
Mirhendi H, Makimura K, Khoramizadeh M,
Yamaguchi H. A one-enzyme PCR-RFLP
assay for identification of six medically
important Candida species. Nihon Ishinkin
Gakkai Zasshi 2006; 47(3): 225-229.
Mirhendi H, Bruun B, Schgnheyder HC,
Christensen JJ, Fuursted K, Gahrn-Hansen B,
et al. Molecular screening for Candida
orthopsilosis and Candida metapsilosis among
Danish Candida parapsilosis group blood
culture isolates: proposal of a new RFLP
profile for differentiation. J Med Microbiol
2010; 59(4): 414-420.

Mohammadi R, Mirhendi H, Rezaei-
Matehkolaei A, Ghahri M, Shidfar MR,
Jalalizand N, et al. Molecular identification
and distribution profile of Candida species
isolated from Iranian patients. Med Mycol
2013; 51(6): 657-663.

Romeo O, Criseo G. First molecular method
for discriminating between Candida africana,
Candida albicans, and Candida dubliniensis
by using hwpl gene. Diagn Microbiol Infect
Dis 2008; 62(2): 230-233.

Arastehfar A, Fang W, Pan W, Liao W, Yan
L, Boekhout T. Identification of nine cryptic

species of Candida albicans, C. glabrata, and

1400 15 198 s)ladds (@53 § W )9

ohaiile (aib)y eglc slEiils alas 58


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-20 ]

[ DOR: 20.1001.1.17359260.1400.31.198.1.3 ]

ul)lSnsb g 15ilai jlay

35.

36.

37.

38.

39.

40.

C. parapsilosis complexes using one-step
multiplex PCR. BMC Infectious Diseases
2018; 18(1): 480.

Biwersi C, Hepping N, Bode U, Fleischhack
G, von Renesse A, Exner M, et al
Bloodstream infections in a German
paediatric oncology unit: prolongation of
inpatient treatment and additional costs. Int J
Hyg Environ Health 2009; 212(5): 541-546.
Huerta LE ,Nelson GE, Stewart TG, Rice
TW. Factors associated with recurrence and
mortality in central line-associated bloodstream
infections: a retrospective cohort study. Crit
Care 2018; 22(1): 1-8.

Beck-Sagué CM, Jarvis WR, System NNIS.
Secular trends in the epidemiology of
nosocomial fungal infections in the United
States, 1980-1990. J Infect Dis 1993: 1247-
1251.

Dekeyser S, Desmettre T, Scala L, Dufossez
M-C, Belletante D. Candidémie a candida
utilis chez un patient de réanimation,
résistant au traitement par fluconazole. Med
Mal Infect 2003; 33(4): 221-223.

Pereira Gonzales F, Maisch T. Photodynamic
inactivation for controlling Candida albicans
infections. Fungal Biol 2012; 116(1): 1-10.
Bendjelloul M, Boucherit-Otmani Z, Boucherit
K. Study of strains of Candida spp. Isolatedfrom

41.

42.

43.

44,

45.

46.

catheters in UHC of Oran (Algeria):
Identification and antifungal susceptibility. J
Mycol Med 2016; 26(3): 212-216.

Trofa D, Gacser A, Nosanchuk JD. Candida
parapsilosis, an emerging fungal pathogen.
Clin Microbiol Rev 2008; 21(4): 606-625.
Miceli MH, Diaz JA, Lee SA. Emerging
opportunistic yeast infections. Lancet Infect
Dis 2011; 11(2): 142-151.

Taieb F, Méchai F, Lefort A, Lanternier F,
Bougnoux M-E, Lortholary O. Prise en
charge des infections systémiques a Candida
spp. Rev Med Interne 2011; 32(3): 173-180.
Seddiki S, Boucherit-Otmani Z, Boucherit K,
Kunkel D. Fungal infectivities of implanted
catheters due to Candida sp. Biofilms formation
and resistance. J Mycol Med 2015; 25(2):
130-135.

Pammi M, Holland L, Butler G, Gacser A,
Bliss JM. Candida parapsilosis is a significant
neonatal pathogen: a systematic review and
meta-analysis. Pediatr Infect Dis J 2013;
32(5): e206-e216.

Ahangarkani F, Shokohi T, Rezai MS, Ilkit
M, Mahmoodi Nesheli H, Karami H, et al.
Epidemiological features of nosocomial
candidaemia in neonates, infants and children:
a multicentre study in Iran. Mycoses 2020;
63(4): 382-394.

59

1400 115 198 s)ladds (@53 § W 3)9>

ohsijls Ay eole oGl alas


https://dor.isc.ac/dor/20.1001.1.17359260.1400.31.198.1.3
http://jmums.mazums.ac.ir/article-1-15521-en.html
http://www.tcpdf.org

