Journal of North Khorasan
University of Medical Sciences S?
No 58, Volume 15, Issue 2
Research Article

Examining the Prevalence of Iron-deficiency Anemia in Children with Cyanotic
Congenital Heart Disease Admitted to the Pediatric Heart Department of Imam
Reza Hospital in Mashhad between 2011 and 2019: A Cross-sectional
Observational Study

Mohammadreza Naghibi Sistani**=", Hassan Motaghi Moghadam?'*", Behzad Alizadeh'*
, Hassan Birjandi*"*', Mahmoud Hosseinzadeh Maleki**', Fatemeh Ghorbani®

1 Assistant Professor, Pediatric and Congenital Cardiology Division, Department of Pediatric, Faculty of
Medicine, Mashhad University of Medical Sciences, Mashhad, Iran

2 Associate Professor, Department of Pediatric, Faculty of Medicine, Mashhad University of Medical
Sciences, Mashhad, Iran

% General Practitioner, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran.
4 Associate Professor, Cardiac Surgery Division, Department of Surgery, Faculty of Medicine, Mashhad
University of Medical Sciences, Mashhad, Iran

*Corresponding author: Behzad Alizadeh, Pediatric and Congenital Cardiology Division, Department
of Pediatrics, Faculty of Medicine, Mashhad University of Medical Sciences, Mashhad, Iran. E-mail:
alizadehbeh@gmail.com

DOI: 10.32592/nkums.15.2.80

How to Cite this Article:

Naghibi Sistani M, Motaghi Moghadam H, Alizadeh B, Birjandi H, Hosseinzadeh Maleki M, Ghorbani F. Examining
the Prevalence of Iron-deficiency Anemia in Children with Cyanotic Congenital Heart Disease Admitted to the
Pediatric Heart Department of Imam Reza Hospital in Mashhad between 2011 and 2019: A Cross-sectional
Observational Study. J North Khorasan Univ Med Sci. 2023;15(2):80-86. DOI: 10.32592/nkums.15.2.80

Received: 07 Apr 2022 Abstract

Accepted: 26 Mar 2023 Introduction: This study was performed to investigate the frequency of iron-
Keywords: deficiency anemia and some related factors in children with cyanotic congenital
Anemlq heart disease between 2011 and 2019 in Mashhad City, Iran.

Cyanos_ls ) Method: This cross-sectional observational study was conducted with a consensus
Cyanotic congenital heart  ethod on children under 14 years of age. The samples were diagnosed with
disease cyanotic congenital heart disease in the pediatric heart department of Imam Reza

Hospital in Mashhad and had an oxygen saturation of less than 94%. The information
from the patients® files was recorded in the questionnaire. The studied children were
divided into five age groups to evaluate iron-deficiency anemia. The mean and lower
limit of normal erythrocyte indices were determined, and the patients with anemia
were identified based on mean corpuscular hemoglobin (MCH), mean corpuscular
volume (MCV), and red blood cell distribution width (RDW). The data were
statistically analyzed in SPSS23 software using Chi-square and Mann-Whitney
statistical tests. A significance level of 0.05 was considered.

Results: Among 250 examined patients, 90 cases were included in the study (54 boys
and 36 girls). Angiography was the reason for half of these patients' referral to the
hospital. The highest frequency was related to patients with tetralogy of Fallot (40%).
The frequency rates of iron-deficiency anemia based on MCV and MCH erythrocyte
indices were 10% and 17.8%, respectively. Moreover, 64.4% of patients had
increased RDW levels. Cyanosis attacks were reported positive in 85.4% of the
studied population. Of note, the frequency of cyanosis attacks was not significantly

different in the two gender groups (P<0.494).

Conclusion: Considering the high prevalence of iron-deficiency anemia, especially
in children with congenital heart disease, the treatment of this disorder is necessary
for all such children and should not be neglected.

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

Copyright © 2023 The Author(s), Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http.//creativecommons.org/licenses /by-nc/4.0/)
which permits others to copy and rediistribute material just in noncommercial usages, provided the original work is properly cited.


https://dx.doi.org/10.32592/nkums.15.2.80
https://dx.doi.org/10.32592/nkums.14.4.1
https://orcid.org/0000-0002-0124-4555
https://orcid.org/0000-0002-3979-2151
https://orcid.org/0000-0003-3249-3033
https://orcid.org/0000-0001-7152-263X
https://orcid.org/0000-0003-3254-5112
https://orcid.org/0000-0002-8489-0703
http://journal.nkums.ac.ir/article-1-2787-en.html

i S ool o (K 33 ol oSS Alowo

I S? I 1FY (bl Y o ylois 10 0499

gy Jlo

S gl (ol (515000 (5 slow b I 05F 38 (AT 38 JgopS (gl 8 (o )y p
SB Jlo (o dgio pgi 30 819 (&) Lo plot sliw ylow (I3 9F B sty 0 o5 g
o1 oo salaio 4alllao oS3 b 1FAA G 1F4

Q?-o.?bﬁc \LSA.A-?JJ:-"W‘ hod‘ﬁ,l.cd‘}ed‘ YPJJSAGLAWc \@MML&)M
VLSJL:).S dobols ¢ fgsi.lﬂ oob’ Cypn>

Ol e wageiin (S35 psle olRtily o (S oaSlasls (JUbl las s (JUibl 5 5315 p0le G9y8 5 8 sl (5 kot 09,5 ol
Ol bt e Sy psle oSl Sy oaStils JUil 0,5 Lls "

Ol e cgeton (S35 pole olRtils (pogas ST

Ol g cigeten (S35 pole oSl >z lai )y vl (i 09,8 Jetils T

ke oSS 85 Sty s JUol et s JUT 5 (5305,5Le (i3 5 i Lo 5 ot 03,5 Il Sl 2 g ok i”

alizadehbeh@gmail.com : el .yl ol coguion g S
DOI: 10.32592/nkums.15.2.80

ouaS> VTV NAedl e &b

ol ke s )lon 4 Mie (1355 10 T L lasye Julge 3 5 81 58 G955 Slsld oy B b raghy cnliaende VTV TS &Y

8,8 G0 St liw ol ;3 WWAA BT o Jlo o Sogilan 8

B oliyle gl premid b &S JLo VT 55 (5055 (65 (g)ledt s Djgods (glodalive- oabaiie axlllae ol ) hg, __ :‘5"\'{ Olsij

20,0 AF 5l a8 (5] gledl 5 Widgr 00l (6 Mgty @8ly () Lo plol liwlasy (058 8 i 0 Sgils o 63))0;1;
- 9l

w0 onl b Sg3eS g 6l anllan o yge 5555 b e Al sy )0 Lot gloosiny SIS &y wiiils o
S

RDW g MCV MCH lul 5 g s Sosms i)l sl (oSl Jlo s ol 05 5 50Sloe 08 s 2 09,5 2y sl
P

sy VY 455 SPSS 138l 5 Jawgs  ugire 9 38 SIS (5,ke] ygesT 5l ealiiul b e ools aisd ololis Ss50S slyls ol Lo

A ad S e o /00 (gl gl o (5]

5l oo e (31,505 aing 230 YE 5 s OF Jold a5 wud andllas o))y 155 A+ codd sy slows YO+ ggaze 5l ibbaidly

Sl og (200 T1) Sglls (59015 4 e Ghle & bgaye (S8 (n i g Glisleny & Ghlew cal o axz e
RDW ke 51 0o y0 £F/F 59 o, 0 VWA )+ o3 54 MCHs MCV cisg i )l sla (oSl ol 5 a8 g5oS
09,5 59 )0 jgilw ez Jlgl)d g ol 3158 i oaldalllas Comaz 5l ao )0 AD/T [0 jeilw Mles aiily asdl 58l
(P</59%) cals (g lobias gl s

oo sl P ol Glays «seld golipole lons b QS35 13 ohusas coal S8 sreS Solb 4 az g b g S e
g B T 51 als g casl p3Y (60l Sigilow (8 (s015 50k (5 Lo s Mis (S'06S

EPRV-N

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

Jolis 1) CHD ouisS (slop,8 powSy 090> g CHD slos oo
Verr 5300 ot b (TOF) wolls (590155 cwizmo V)093 o0

L] ol Sgilw o013 0k (ol (5 )lons (2 @l coniy g
sbal 08 oz 4 Cwly cild cdeay el ( Sglw CHD o
Olyr el Jlie s aw Jold cslae) S39092 503 el 9 99500
[F-F1 g0 (8 olo )b g 5525 055 Olyz Gl sy 05>
9 39550 Slml (Gl b el gl (y5nST 20l Clledy (535 0 o5l
5 oS OV (L8 WS Jol il slasiglgl Lawss

9 Ololygh 5o solpole P cn Seald (CHD) (o8 (ol 0l (s lece
Conl g0l 0l amls 5l 56 U (55 5 0lys8 Sy e o 5 mil
Vere ;00,00 VW JIF 5l ealgs 9oy ;0 CHD oais j3)158 £ouis [V]
slaghs, cded adsl jsbay Dol (o5 col Osliste oy Wy
eyl blie o s 815905 CHD askis calise
gl o8 590300 Silan [T ool (B 5550 &0 JWbny
09> B 7B L ol Sils coge oSl Sluls el (CCHD)

10 L 5 CCHD 353 o (55 a3, 513 & (50515

Copyright © 2023 The Author(s), Published by Journal of North Khorasan University of Medical Sciences. This is an open access article, distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http.//creativecommons.org/licenses /by-nc/4.0/)
which permits others to copy and rediistribute material just in noncommercial usages, provided the original work is properly cited.


https://dx.doi.org/10.32592/nkums.15.2.80
https://orcid.org/0000-0002-0124-4555
https://orcid.org/0000-0002-3979-2151
https://orcid.org/0000-0003-3249-3033
https://orcid.org/0000-0001-7152-263X
https://orcid.org/0000-0003-3254-5112
https://orcid.org/0000-0002-8489-0703
http://journal.nkums.ac.ir/article-1-2787-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

VoY olaal oY oylas 0 098« Jloh lwl y3 Sy pole olidls alo

rlin 50 45T 2 S o B0 Olon (Sl S90S (oend
asb QjL&.A Sl US.M Q')".:...Sl &L...:l O‘ﬁ" o> u...;5lf5.4.(b
Wiz ye Sl aBl alS SWl b eay YU jeibews e
O3 Slrod j1d 4 Cond oy (1 P 50 9 MCHMMCV 50
2l se g F5505 5 01 45 lowuay el oo (20 355 il
S S 3 Sy Srn 555 a1 5 b (IS5 aea [1-]
e 555 a5 RDW) 52,8 J5ilS 5, 2l ol s
oy A B L IDA oS wlas § ass anidS Sldlas u5)ls
S5 g0 00 aseis K08, LS 5 MCV s RDW b5l Lawgs
ot L3 55 pS 45 aims oo bti Slalllas oppizman 1T Y]
> b 2l ol Solim Sy (B lila o Logas (o>
a5 sl 7y o 3 b A Jat ) o 5 5e
95 am o8 (155 RDW MOV 50005 (ot 0] 55 (53950
5 S5l andllas jo Jlie Glgieas PI-T] conl Glays005 5 ool
$e 5l a5 Lo T Het jy0lie a5 CCHD 4 Mise jlos £V o) San
A asuie doyd OVIY sgas 0 ol 8geS R g oS
S92 4z 5930 (ol 09ueS 4 Mine 09,5 ;0 >3l ety )|
58 55205 4 S ol ol 53 MCV) s wonr (:Sike
olass Hb o i a5 ols (lis asllas ol 0VYY/Y l 5l S
S O 4 el 53,0 g QLA;] Q] & 505luil a5 MCV 4 RBC
@ Mo hlew 5o ool 0geS Ladkis @l Wlg e o LS

[VF] abl B Satnsas (350 2 e (3992 CCHD
so5es sbar s Olej y5 0 (81 i (slaailis 5 lacwdle o5 Gl |
A G555 g wdiegw YL ford 4 a2 b dogas g ais 0 g,
Caodl 035 L5 0 b oY wang J o slayedS o el
S ol g5ed CCHD @ bl o 50 (2l 88 (555 o
Dyge diwo) (nl yo lalllae ()9St &Sl & az i b o9l (o) p
ool i SebaS s b b ohb asdlhe ol el 45,55
b s 50 00y Sgilw (B (o0l 50l (5l b 15068 50

S gy |y e 0l 50 &8ly (8) Lo plol s o (5055

FLye1Y

axfllao 090 Corox

B i j0 oS Jlilew 0digy (g9, slodaliv- oshaie aslllae )
WA sla o o 50 cageiin 0 &8ls () Lo, plel s Lo S'06S
fLo..'f 39,9 GLa:)l.:M wblfus; O ygeo (09 0 (8 S \WAA G
ELl b STgilons (ool (5013 )0l (5 5lom 4 Do JL VT 5 S8
B a0 VWA B AYAE L 5l &S a0 A 1 kS ST
s aslllae o)ly (dingy ouds (g s (&) Lo, plal v Lo 5065
Widg ad )5 18 Mol bl e Jes cow LB laS JSesS

AY

s dend (B 550005 (o328 anlae 358 0 Sbml by SlginglS 9o
He plo 5l (s Siglow Jle 3180 4 el (B15000)55,5801
JBUoy (BlSgigm Lawgs a5 Mie (loligh ;o aiiS o0 ST (355
el e Sigilew B (g0l 0l (5 )law cilonis ools auis
(S roaeST b bawgi 6 Sy ((Supd anlas (Jl 2 el
DS I8 W 0y9e BlS o) lSe Sl g e andd SIS,
I O] 058 o0 dwb 35925 5551 Loy oabad auseis

@I sgw (B0 )3 (CHD) (g0l 0le (5 (55lo 4 Mo (o lowe
Joli S o Joime | Candy pl &5 (ola)gSE e
Slglie ks Gl e JBLoy (slo)giS ol e (S35 (slas il
3 Pt T Jlssas 5 Gl i5anSt (2alS (ol olo)b dine; 5o
B ey difioges c(pizmod ol 53k Slgo Ll 5 28l
& Sl danngs Jlo 55 slo)piS 53 (Sl S0 (o LS
S5he S Lo 5,88 5 ) laoslsils iny lads sla sl
39S 3 o5l «Segilans (6815 0le _oald g o b (5055 [3-Y]
ool st ol alax il dagidies ) 05:aS (2 yme o dagdraccd )
s lp 08l 3 5 Cel sl sen g sl Sl s paie
ool i sly Joiol Jle ool 50978 (xeeb 5 (B (glSgen &
sliol sogiseld esys ) G5l sk 5l ool B pae (talidl Jals
L AVM) ass Sly® slagseleysille 5l 6,085 (oo
5 @olge dguze Ddz g B ras (b il sliwgen (JIsS 5950
18] ol <My T 5 Y5155 T by

Conds 5 1, s COHD G lan 5o ol ontigdlol olals
L oss )l o (Ssmn (nl ams (o0 )l (ool (uSsn
JoelS wdgs el amel (o 5 WS (0 S5 Sujelensed JSAa
Sl 0zeaST gyt OieeST Jo sl Olotetl jie )0 i 5058
obogh Sl Siele 18 Sl il (pl 09 d oo e (L
ol LCCHD o logs 55 )] 05 o (oo 53 plsl ecules o 5
Gl o a5 (s b palS byt 5eST bl o 4
Sgdise e (S jsSem g el 41 5 b oo SRl RBC (5 o] 4,
Rl S Se3eS 4 s olhlen slacamgyl o] 2 egdle
rlpl g 3l Jlo g 6l Commg )l 4 S (65505 (6 s Sllas]
Col s Ohle 0l )2 3ke (B5pe 5 Sselseng 5 ols>
Ceol VL 8l 58 530S b et e 5 S e 58 ecalnli )]
SFoe Dol aloxr il o3 (hjeSamgmle @Dle 5o I (AU &S
5 il (G35py 005 Jez oS5l ol Bl (50
el S3ae 2B 5 PS5 6025 (xS0 > S
DT ams e a8 1) (5l ol plas ol 588 (Ss5eS oloyo

5 (DA) ool ji8 530S lp casis slajlas o5 Jl>y0
2SS Gy el 0dd Gy pi5tar STl (ylon

@y Cdgde 50 Sl sdile Bl aseinel Soglew ol e


http://journal.nkums.ac.ir/article-1-2787-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

OlySen g (Sl ol

& lolne gl o solitl hgiye 5990 SIS 5kl (yge;T 5l anlllas
IRWPLEI N ERY RN

basl

-

525 0F wal addllas o)ly a5 A codd cwyp Jlem YO+ £gezee
S (o) ¥ol0) ;8 ¥F g sy cddaslllas (5065 5l (A0 £4/¢)
OY/Y) ;2 FA g Ll S (0,0 AVY) L@ AY wlaws ol 5l aisg
slaganeg S p3 GBosS JlylE v seie b Sle (ae
ool 0ads 5155 pgal o S alises

4 Slarlye iy 55T sl ) slocsily ol
BB 6313,5k (5 )lo 98 (o) 2 (e 092 () L plil i Lo
TOF &3 lilows &0 by o £ (0 i o5 b i Sigiles
0digy B° Q.a:—ldw.in)'l ool oy Canol (2o )0 T £g02x0 10)
Dy Cude (o, V4/F) Qlﬂ 3 VY 50 g aS 0g oy SO

Ol V Jgoaz 50 iz oz oadaalllas () Loy e gl
Do Sll3 5 05 Jloy olse ST 50 LVEF .l oads ool
(P<-IFAY) cunly (5 lobine gl iz 09,5 95 5955k

S0 ,55518 il 3 s e ol ooy 58 )3
AN Sl oad (IS Jgazr 53 gl g 08 (g0 (S il
2 (o, V) 5 g MCH jlade wlul 5 olley 5l (ao 0 VY/A)
4 Mo o Sgilen ulul 3 (ao,0 VIV ,a5 Ve g MCV jlude bl
GYLRDW saisasllas ol lag 5l (auo 0 £5/F) 105 OA (609 (S90S

FVETCINTSUH BN ¢ P GRUCE KW | ¢

400'%

00

e -1 el 524

s 2.8 e 126

e g8l s

AY

Vb 5 Seiden (S5eS S (rage (5)lon Jre 6505 lew
o ydyd JalS jsbas o] allisle;l wledlbl b aazals g
59 oabcnd Gledbsl 5l yglate cpl (gl wiad )15 aslllas 3l g
(©) Lo plel (s lo HIS s jo 35250 slatalesl 5 onig
Sl 556 00 5 51,0 oSl s el o3 oMb 5 oolial
Ol cnzlyo e ¢ Fa55 Uome (335 e iz e Jolds SIS 900
ol sl @l oS (ol Bran )9 g 50 (ST gl
(CBC 4 BS BUN NA) lo_jislejl cai ST «SoodS ¢ b 595k
ol5yole s g5 ol oy 31,553,155 L L o oMb
lrog)T & axlllas 050 (15055 bzl ool 88 SseS 2is)l sle
JLVEBAY 5 LY B F Jl P BT ol YF LS wle P b)Y o

sl Sal (2SD) Jby el s g oSl 0D e
Ohlesr <ol obl 3 5 VO] 0 s VS Bl Sitang 1
Jloy Olie el 4 az g5 b o pizren Wil glulid S90S sl
A58 bt o3 V) i e dmog 5 aled (gl e
D5 o as 5

«S)L"T }:JUT

A Jalodiga 3205 VY a5 SPSS 3316 5 awgs salicad slo osls
Jolis giogs (s kel slo by, bawgs o g 813 slo (S
5 Jgaz B o gl mje g (ST (55 e slo a3l
sleas 3 oo de)"l el jslaieay .uls &l canlin sl jloges

dhes 12418

aslllas 8)90 Corex slo Sy ) pgual


http://journal.nkums.ac.ir/article-1-2787-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

VoY olaal oY oylas 0 098« Jloh lwl y3 Sy pole olidls alo

Sz SLSE4y Gl Lo @Dle Jlsl 3N Jgur

5 P! F&o .
Slasi (wwoyd) Slasi (wwoyd) Slasi (wwo)d)
Y @-IY) Y (AVIA) ¥\ @AY/R) ok
Fogi3,8
A (UA) £ (\YIY) Y ) Joes
£F Q0/Y) YV QYY) W eee) Jboy
LVEF
\ (YIV) \ (VIE) < (1) ob7>decrease
Y4 (AV/A) @AY ARCATAD) b
ClinicalCyanosis
YV (VYY) o (/%) F ORIV s
Y& (AD/F) £O (AY/Y) T\ (ANF) b
393k Moo
WO FP) 1 O#IY) £ OV oS
vE(Fle) Y7 (FAY) Ve (YVIA) b
Tachypnea
OF (+/+) YA (0V/) Y (VYY) o
Y (FVIA) YO (F717) YA @+/+) b
Clubbing
FY YY) YA (YY) YA @+/+) s
b a S b sP</ 0L alen S
Oliloss (i 5003 ) oy aalllae 3550 (Jlasy (S950S Slgl 2T Jouzr
JLa A G Y Juy G s Ju sty ol YF U £ ok £ G
f.u. ‘L'""“
L ECAEWI)] O RCAEWI) O RCAEWI)) Slaxi (W yd) N RCHEWI))
A (AAR) O (AYIY) WAV YO (A+/5) YY (AYY) Jbs
MCH
YOV Y OFIY) ¥ (NA) F (\VF) INOAN S-S
A (AN3) O (AYIY) VE(Veele) YY (AV/Y) YO (AA/Y) Jboy
MCV
YOV Y (OFIY) < (el £ OYR) AARN) SpS
A (AAR) £ (FFIV) V\ BAA) YA @AY0) YA QO -+/) Jbs
Hct
Y OV Y (YYIY) O (YY) Y ($10) c ¢l SeS
AGATAD) £ FFIV) 4 (OFIY) WY (F)/R) AARI\D) S S
RDW
# FFIV) AEARYAD) Y (FYIA) VA (OAY) YO (AA/Y) Jboy
el 008 00,5l ¥ Jga j0 gl g 0 3JUI O e Ghlew onl Camg il Gl S Al Sl (puiren
O SeSaay olileny 035 5 Syl gl Wl e Syl 5 oSike ¥ Jgaa
JL VA G Y JuY G g Justiy ol YF i £ oo £ GY
(lzo Bl y2xil) (Hlzo I yxil) (lxo Bl y2xil) (Hlzo I yxil) (Hlzo I yxil)
YOI (VIA) VWY AIY) VEY (#19) VEY (Y)) VEIY (710) Hb(g/dl)
YAIY (V) YAID 1Y) YVIY (01%) YYAY (Y/-) YAIF (YIY) MCH(pg)
YN (YIA) YN (VIR) YYIY (YY) YYIY (FIA) TYIY (/%) MCHC(g/dI)
ADIY (FIY) INTARNQY2) AYIE (FIV) YAIY (Y/A) a-/\Y OIF) MCV/(fl)
O (Fl+) O (1Y) ol (V%) O (AIY) £+ (AR) RBC(*1076/uL)
VO (Y/F) VWIY (/9) \O/IE (FIA) VFIO (MY \YIY (NS) RDW(%)
FO - (M) FYIA OR) YN (V) FO/A (TI0) (FY1 (VIY) HCT(%)
0+/\F AIV) ARTARN(Y/2) \Y/# (AY) Y (AIA) O (+IV) (P55 95) 339
SAL olew al 5 vt ol 8 Se3eS oy ;0 SIgilens )

& aad e ol Giagn ol el olyen U SISl g resS e
ryaas (8 sl 0l (g lew b lilews 0l 5o Lr“] A Se>S
G2 4 el g g (2o Fe) Canl @il b (TOF) Sesgilns

Slolyd aslllas cpl )0 0ndl aiils Glofg azgi o] w095 Lasels g

.

5 Sl Ol 0 basding, aliiegn imls ol i SeeS
JolS5 5 (o508 Cllad (59, (6 )l 500 BT ol o0 &5 15l Lo
B oliole gilem b GB0sS whsa o)l lasS (5is,

AT


http://journal.nkums.ac.ir/article-1-2787-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

O g (Sl (ol

Ll las J s

s 45 055 MOV bl 5 01,88 Sy oS olse duojo OFIF o
G 5l (A V+) ol anlllas 1o odb b1 gonds 51 5L
el 308 JoudS Galdl oty (ol Sgilns slacs Lo 5o o0
otz ysbar sl 5 5l s b o 995 00 5 S8 Ss5eS
5 ol 35008 Sy saias lid (S 6le 0,5 5 3lse O
oy 45 4 e bt laazsly ) [14] 35 COHD & Sise ol Lo
sl el bl ) QAT SgaaS CCHD & M ) los 4o Q.a:T L
gy S5t hler ol o 1y b @l el (See (ool 5 05>
Sy 4z 4 COHD gl ol 5 s | oo S0
GelS 5 235l I b oo 5 IDA gz 5l e sales (5,500 2
Sgdise e b1 (b 50 5 (S g0

Gap b ae Carez VN Lo 0 a5 6,50 goalisge aslllas 4o
A+ b plosl COHD )l 5 @diiegn 5 G550 Eoed (om)p
Bl 5 llas 5 Loy SasS Fe b o cusdle COHD 4 Moo SagS
99 (nl Sl Condg g ot addllae o J 1S 095 Dlgieds i g (o
Ol (omizred i dwlin 0, o goue 3l oslaiul b oog,F
ool oo wil (B byl s 8l Gad JslS Sl sl gen
Oblost 9 IDA g9 (e 0l (5,5 o3l 05,5 93 5 (e 8 o(TIBC)
9 CCHD () lo )0 adiiegm Eoud lime g duoyo FY/O aslllas 550
9 OmelSgen (e 090 90,0 YVIB g 000 VVIB o iy J 55 09,8
LV T 05 YL (Alle IShay Loy 09,5 ;5 RBC ol

wditalls Cuxes 5RBCs Hb o fpme calllas oyl slaaiily ol
g o0 85 392 Sl (S (51009 T (ooled 53 ¢ Jlo 5 Cumozr L dnglia
RDW.pezmas il Sglow llo a2l Spg ) 5l (S50
Ol (M35 (SladgaeS g S3apd Fogr ) Cleas Wl oo il sl
55 baodlgils 4y (o590l a3l 52 sl Dlam (W 508 w3l e
IS o ke |y dlas olas 2alS (gl 8T Gy (st

b bl slo Jlo o logas lilo onign & (LI (g iad
o2l Jlgy b o po oMbl 55,5 5 (T Sg xS0l oy (y05: a3l
o3Il IDA alad aseis (gl 09 aslllas (] )0 bo Cudgasne odas
058 bl alo ) ol p3Y oy a2 6 Logas 0] LBy 65
sl By o SSEa Gl S35 Sbil gk onl 0
Ll dilie Slalllas

S5 4
ek Sldllae M5y il iy a5 wms o Lis yol> asllas
SSglew b8 solj 0l gl a4 die (5055 j0 a5 S
el g 35l0 65508 50 (8) Lo plol (Jbiw Loy 4 0uiiS anrl o
oo lse cdeay Lel oS o ooliiul ool JoSie 5l Ylazsl olSssS

5ls Q8055 5l 0g)S cnl 4 ehugar ol JB Ss3eS 45 seps

AD

VYIA Jolee MCH (lasl 3 g oy o b ol y MCV v 3 G950S
omzeed Wb odlin Jlo V5l paS lacyw jo el as 0 oo
oy apraz b duglio 15 coniiaallias Copraz 13 RBC 5 Hb oSilis
RDW jl)len  aoye £FIF 09 iy S sloog)S ooles (o
08,5 43,25 |y jgiles Moz oyl o duo ;0 AQT g aiisls axdly yiol38l
3o et el 55 &8s () Lo plol (b Loy aSul &y a2 g5 b vy
T3 ool ey ilasy 251 il 552 Slols o ¥ o
WAidgy 00,5 dxxlye

> Jes Cov a5 CHD )l (g9, lasdlae F¥+VY Jlo jo
et o1 5 Sl 5 4 ol isg, 48 15 2Ss | oMol
e adlas ool 3 0 anglio SSglosyd 5 Sigles Oljlo
slp MCV) Jol5 Lawgio o> 5 mslSgen cdile gla Sl
i & 8l Lt anllae ol bt s eslind al 8 askis
o 5 5 VY 51 a8 Sl oo 40,0 D41 3 sl san
BOIY 510 51 a8 sl 3a Siglos ol Loy 0y YOI 5 0 2
5SS MCV o] 5l )0 ¥Y g As 5l S MCV ()l )les 51 oy
oo b oSl sl ol anlllas G5y o Lol ) V] aisls VO
Cdls gazly i ol hlews plad (gly 5 oiilas Bollas

Odedy ol plosl Yoo ® Lo jo LS j0 a5 slovaliv adlas S 50
>z doe g g Jlo VA 5l oS CCHD & (bde ples wole 0
bpyw e 2 5 0jg o8 jlaie 5 GEVY+) wad aslllae 3)l5 (ol
IDA IS Jlgl,3 a5 ols oLt aslllas ool gl o by (oo 4t a2 g8
Widg Jlo 0 5 g 05,5 10 3150 ded g Cl wo 0 1P/ Jolro
&slolins alal, stunted laydss Coxdg b ol los ;o IDA (yizan
P95t S350 a5 o3 Sels n gy e 5 cals
MCV Ll o p0 B+ dgus 5 0l i35 duoyo YV S Sio
slacs )l Vb g90d Slody o5 505 (e ) Kdagly asidls by
3 ) 5,556 55 45 b e S 5 e
DT o s pSojlal gln (ool

G5 ol 1y GisS Em o ol aalls 5| ol s 9
b8 5lens (6 olons 4 Ss o logs 5o 0 8 S930S (y 0 05
Sl DAL as )55 aoys V8 Joles IDA gas win 4o
b anlie jo laxl vl xeS adlllae 990 Coxex )3 (S9PpS
YU o (ol JoSo B pan oy wilgs o a5 sl alite Silalllan
ol o5 65 0js et ool (55l Sl alias g al aogs a0
5955 ooi )53 Loyl Lags Ygomo o Lontl Gli8l (sl ohlows
Slo Sl e WiST g s b Logas 5 ol hlbg 03,55 (6 o3l
b Syl oo T IA Jlo 5o (5,500 aalllo 5 A5k Cors
Ohlam 5o a5 oy plas @l 5 Wl alie win (oogee Cunox
YV 5 i 2 s MOV (gl 00 (ke (o8 Sgilns

05,5 L anslin ) JIs cime 28l 53 iee 55 SYIFY 5 VA/FY


http://journal.nkums.ac.ir/article-1-2787-en.html

[ Downloaded from journal.nkums.ac.ir on 2025-07-15 ]

VoY olaal oY oylas 0 098« Jloh lwl y3 Sy pole olidls alo

S Rl

OUSLE g e (S pole olliils (Votums I pilo oo p3¥
g el ,o Lo 4 o5 agde 50ed 50 @ly () Lo plal b Lo
oS ST i, SeS gt ool S )]

&bo P,
2 #8be (2,8 AgSam 4F Wisd (o0 Mie S g (elad

0,105 092y Lighy onl Ll g elemil i,

References

1. Van Der Linde D, Konings EE, Slager MA, Witsenburg M,
Helbing WA, Takkenberg JJ, et al. Birth prevalence of congenital
heart disease worldwide: a systematic review and meta-analysis. /
Am Coll Cardliol. 2011;58(21):2241-2247.DOI: 10.1016/] jacc.
2011.08.025 PMID: 22078432

2. Reller MD, Strickland MJ, Riehle-Colarusso T, Mahle WT,
Correa A. Prevalence of congenital heart defects in metropolitan
Atlanta, 1998-2005. J Pediatr. 2008;153(6):807-813. DOI:
10.1016/].jpeds.2008.05.059 PMID: 18657826

3. Schwedler G, Lindinger A, Lange PE, Sax U, Olchvary J, Peters B,
et al. Frequency and spectrum of congenital heart defects among
live births in Germany. Clin Res Cardiol. 2011;100(12):1111-
1117.DOI: 10.1007/500392-011-0355-7 PMID: 21909849

4. Fyler DC. Report of the New England regional infant cardiac
program. Pediatrics. 1980;65(2):377-461.

5. Lees MH. Cyanosis of the newborn infant: recognition and
clinical evaluation. J Pedliatr. 1970;77(3):484-498. DOI:
10.1016/50022-3476(70)80024-5 PMID: 5502102

6. Wren C, Reinhardt Z, Khawaja K. Twenty-year trends in diagnosis of
life-threatening neonatal cardiovascular malformations. Arch Dis
Child Fetal Neonatal Ed. 2008;93(1):33-35. DOI: 10.1136/
adc.2007.119032 PMID: 17556383

7. ChenCW, LiCY,WangJK. Growth and development of children
with congenital heart disease. / Adv Nurs. 2004;47(3):260-269.
DOI: 10.1111/j.1365-2648.2004.03090.x PMID: 15238120

8. Medoff-Cooper B, Ravishankar C. Nutrition and growth in congenital
heart disease: a challenge in children. Curr Opin Cardiol
2013;28(2):122-129. DOI: 10.1097/HCO.0b013e32835dd005
PMID: 23370229

9. TayEL, Peset A, Papaphylactou M, Inuzuka R, Alonso-Gonzalez
R, Giannakoulas G, et al. Replacement therapy for iron deficiency
improves exercise capacity and quality of life in patients with
cyanotic congenital heart disease and/or the Eisenmenger
syndrome. /nt J Cardiol 2011;151(3):307-312. DOI:
10.1016/j.ijcard.2010.05.066 PMID: 20580108

10. Lang'o M, Gitchana J, Yuko-Jowi C. Prevalence of iron deficiencyin
children with cyanotic heart disease seen at Kenyatta National Hospital
and Mater Hospital, Nairobi. £ast Afr Med'J 2009;86(12):47-51.DOI:
10.4314/eamj.v86i12.62901 PMID: 21591509

AF

D155 alas sl ol S s ey 5 6T S
Wl g el p3Y (g0l Sigiliw 8 (g0l5,00 (g Lo 4 Ds

Sloiiny 0ad SO glacysgaze 4y azg Loy Bl T
o2l bligy 5l CCHD ke o,b,0 san] ildlas o 04 o0
(TIBC) ol god Wb (IS byl g gy iy eppm 2D
b e 5 093 ooliiul ol 135 (e (oalad arsets sl
S L S5 eS s ol Satasg oyl (5l puS il dylie
Ry 5l oslainl sloay by uSwil ol 51 eolaswl as )3 ¢ b

29 (o) 2 2]

11. Broberg CS, Bax BE, Okonko DO, Rampling MW, Bayne S, Harries
C, et al. Blood viscosity and its relationship to iron deficiency,
symptoms, and exercise capacity in adults with cyanotic congenital
heart disease. JAm Coll Cardiol 2006;48(2):356-365. DOI:
10.1016/j.jacc.2006.03.040 PMID: 16843187

12. Kim S, Cheong W, Jun Y, Choi J, Son B. Red blood cell indices
and iron status according to feeding practices in infants and young
children. Acta Paediatr. 1996;85(2):139-144. DOI: 10.1111/j.
1651-2227.1996.tb13979.x PMID: 8640037

13. Choi YS, Reid T. Anemiaand red cell distribution width at the 12-
month well-baby examination. Soth Med J. 1998;91(4):372-374.
DOI: 10.1097/00007611-199804000-00012 PMID: 9563431

14. Olcay L, Ozer S, Giirgey A, Saraglar M, Ozme S, Bilgic A, et al.
Parameters of iron deficiency in children with cyanotic congenital
heart disease. Pediatr Cardiol. 1996;17(3):150-154. DOI:
10.1007/BF02505204 PMID: 8662027

15. Lanzkowsky P. Manual of pediatric hematology and oncology.
New York: Elsevier; 2005.

16. Thomas WJ, Collins TM. Comparison of venipuncture blood
counts with microcapillary measurements in screening for anemia
in one-year-old infants. J Pediatr. 1982;101(1):32-35. DOI:
10.1016/50022-3476(82)80175-3 PMID: 7086621

17. Amoozgar H, Soltani M, Besharati A, Cheriki S. Undiagnosed
anemia in padiatric patients with congenital heart diseases. /nt
Cardiovas Res J 2011;5(2).

18. Mukherjee S, Sharma M, Devgan A, Jatana S. Iron deficiency anemia
in children with cyanotic congenital heart disease and effect on
cyanotic spells. Med J Armed Forces India 2018;74(3):235-240.
DOI: 10.1016/j.mjafi.2017.07.003 PMID: 30093766

19. SoniS, Chaudhary P, Arya SST. To assess iron deficiency anaemia
in patients with cyanotic heart disease compared to general
population. /nt J Pediatr Res. 2018;5(5):268-272. DOI:
10.17511/ijpr.2018.i05.05

20. Mir AB, Shah JA, Mushtag S, Jan M. Prevalence, profile of
malnutrition and iron deficiency anemia in children with cyanotic
congenital heart defects: a case control observational study in a
tertiary care hospital in North India. /nt J Contemp Pediatr.
2019;6(3). DOI: 10.18203/2349-3291.ijcp20192033


https://doi.org/10.1016/j.jacc.2011.08.025
https://doi.org/10.1016/j.jacc.2011.08.025
https://pubmed.ncbi.nlm.nih.gov/22078432/
https://pubmed.ncbi.nlm.nih.gov/22078432/
https://doi.org/10.1016/j.jpeds.2008.05.059
https://doi.org/10.1016/j.jpeds.2008.05.059
https://pubmed.ncbi.nlm.nih.gov/18657826/
https://doi.org/10.1007/s00392-011-0355-7
https://pubmed.ncbi.nlm.nih.gov/21909849/
https://doi.org/10.1016/s0022-3476\(70\)80024-5
https://doi.org/10.1016/s0022-3476\(70\)80024-5
https://pubmed.ncbi.nlm.nih.gov/5502102/
https://doi.org/10.1136/adc.2007.119032
https://doi.org/10.1136/adc.2007.119032
https://pubmed.ncbi.nlm.nih.gov/17556383/
https://doi.org/10.1111/j.1365-2648.2004.03090.x
https://pubmed.ncbi.nlm.nih.gov/15238120/
https://doi.org/10.1097/hco.0b013e32835dd005
https://pubmed.ncbi.nlm.nih.gov/23370229/
https://doi.org/10.1016/j.ijcard.2010.05.066
https://doi.org/10.1016/j.ijcard.2010.05.066
https://pubmed.ncbi.nlm.nih.gov/20580108/
https://doi.org/10.4314/eamj.v86i12.62901
https://doi.org/10.4314/eamj.v86i12.62901
https://pubmed.ncbi.nlm.nih.gov/21591509/
https://doi.org/10.1016/j.jacc.2006.03.040
https://doi.org/10.1016/j.jacc.2006.03.040
https://pubmed.ncbi.nlm.nih.gov/16843187/
https://doi.org/10.1111/j.1651-2227.1996.tb13979.x
https://doi.org/10.1111/j.1651-2227.1996.tb13979.x
https://pubmed.ncbi.nlm.nih.gov/8640037/
https://doi.org/10.1097/00007611-199804000-00012
https://pubmed.ncbi.nlm.nih.gov/9563431/
https://doi.org/10.1007/bf02505204
https://doi.org/10.1007/bf02505204
https://doi.org/10.1007/bf02505204
https://pubmed.ncbi.nlm.nih.gov/8662027/
https://doi.org/10.1016/s0022-3476\(82\)80175-3
https://doi.org/10.1016/s0022-3476\(82\)80175-3
https://pubmed.ncbi.nlm.nih.gov/7086621/
https://doi.org/10.1016/j.mjafi.2017.07.003
https://pubmed.ncbi.nlm.nih.gov/30093766/
https://doi.org/10.17511/ijpr.2018.i05.05
https://doi.org/10.17511/ijpr.2018.i05.05
https://doi.org/10.18203/2349-3291.ijcp20192033
http://journal.nkums.ac.ir/article-1-2787-en.html
http://www.tcpdf.org

