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Accepted: 30th July 2012 Abstract Backgroundron (Fe) defi- using a Sysmex 1000X1 Coulter

ciency is a known feature of cyanotic counter, were compared with stan-
congenital heart disease (CCHD) anddard reference values.

.~ may worsen symptoms. The preva-Results:Mean+SD values obtained
Sﬁ:i,ee%;?;g;%;g],e_iospita| lence of iron deficiency among chil- were — PCV: 58.6%1.6%. MCV:
Ibadan, Nigeria. dren with CCHD at the University 80.7+12.1 pmi, MCH: 25.949.5g/
Email :000gunkunle2004@yahoo.co.uk College Hospital (UCH), Ibadan is dl, MCHC: 30.94.1 and RDW:

oogunkunle@comui.edu.ng  unknown. Erythrocyte indices of iron 20.5.5#12.6%.
Tel: +234-803-326-6909 status are easier and less expensive th.ower-than-normal values for
determine than serum iron, serumMCV, MCH and MCHC were
ferritin and total iron binding capac- found in 33.5%, 42.5% and 72.5%
ity, which are the standard tests ofof patients, respectively, while
iron deficiency. 77.5% had higher-than-normal val-
Objectives:To examine the erythro- ues for RDW. However, using the
cyte indices of iron status in children criteria based on a combination of
with CCHD in UCH, and determine RDW and MCV, 35% of patients
the prevalence of iron deficiency were iron deficient.
among such patients, by comparingConclusion: A large proportion of
the values obtained with establishedNigerian children with CCHD ap-
reference values. pear to be iron deficient and are
Subjects and Methodsfhe packed therefore likely to benefit from rou-
cell volume (PCV), haemoglobin tine iron therapy.
(Hb), mean corpuscular volume
(MCV), mean corpuscular haemoglo- Key words: Cyanotic Congenital
bin concentration (MCHC) and red Heart Disease; Erythrocyte indices;
cell distribution width (RDW) of 40 Iron deficiency.
children with CCHD, determined
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Introduction definitive, is often prolonged for logistic or tetbal
reasons. Iron therapy might benefit some of these p
Fallot's tetralogy is the commonest cyanotic coriigén tients, particularly those in whom delays betwe@agd
heart disease (CCHD) worldwide. It is characterisgd nosis and surgery may be inevitable because ofr othe
cyanosis of variable severity, associated with 9gms  contingencies. A study of the iron status of clatdivith
such as decreased effort tolerance, squatting, rhype CCHD was therefore thought to be germane, in that r
cyanotic spells, and in severely polycythaemicqrati,  sults of the study would stimulate the formulatioh
bleeding diatheses and cerebrovascular events(f@®n guidelines as to the need or otherwise for iromapyg in
deficiency is known to be a feature of CCHtand may  patients with CCHD in general, and Fallot's tetggldn
worsen symptoms. Iron therapy is therefore recom-particular.
mended for those who demonstrate this feature.ifbhne
status of children with CCHD seen at the University Although determination of serum iron, serum fenriti
College Hospital (UCH), Ibadan, has never been-studand total iron binding capacity are the standastistef
ied. Iron therapy is not routinely administeredstech  iron deficiency, they are expensive and not rolfine
children at the UCH. Many are extremely polycythae- available. We therefore decided to use erythrooyde
mic, by virtue of either the severity, or the choity of cators of iron status as a starting point.
their hypoxia, together with the fact that the timeer-
val between diagnosis and surgery, whether paléadr
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Objectives Table 2: Mean age and weight of study patients
The study aimed to: o _ . Male (23) Female (17) P
1. Examine the erythrocyte indices of iron status i Mean sD Mean SD
children with CCHD in UCH, o Mean Age 67.5 464 543 439 0.402
2. Determine the prevalence of iron deficiency agnon  (months)
such patients, by comparing the values obtained in Mean weight (kg)  15.6 4.3 11.9 90  0218S

one with established reference values.

Fallot’s tetralogy formed the majority - 36 (90 @&f)the
patients, followed by Tricuspid atresia (TA) - 3
(7.5%).and Transposition of the Great Arteries (JGA

Materials and methods 1 (2.5%).

The patients’ haematological profiles are depidted
Forty patients of the Paediatric Cardiology Unittbé Table 3
UCH, Ibadan with a diagnosis of CCHD whose haema-
tological data were complete were recruited inte th Table 3: Haematological profile of study patients

study. Each patient had undergone a thorough alinic Mean SD  Median Mini- Maximum
evaluation with special reference to the cardioutssc Haematocrit (%) e 15 590 muz’go 50
system (CVS), along with chest radiography, elearo Haemoglobin (q) 176 40 16.9 79 229

diography and 2-dimensional (2-D) echocardiography, Mean corpuscular 80.7 121  80.0 59.0 101.0
in order to establish the specific diagnosis. Tpeicked ‘h’;e';z‘igtgs)cmar 5o o5 238 67 7as
cell volume (PCV), haemoglobin (Hb), mean corpuscu- haemogiobin (pg/cel)

lar volume (MCV), mean corpuscular haemoglobin con- Mean corpuscular 309 41 299 26.4 45.6
centration (MCHC) and red cell distribution width gagencyay

(RDW) were determined using a a Sysmex 1000XI
Coulter counter. Each patient's Hb genotype was als Table 4 shows that the frequencies of patients with
determined. Normal reference ranges for each param values suggestive of Fe deficiency in each paramete
ter were obtained from table 1, (adapted from @3sc were: MCV 37.5%, MCH 42.5%, MCHC 72.5%, and
Patients were adjudged to be iron deficient acogrdds ~ RDW 77.5%.

criteria combining the use of "MCV and RDW, ie dth
the MCV was lower than normal, and RDW was higherTabIe 4: Distribution of patients’ haematological parameters

than normal for the ade

Patients’ values

Low Normal High

Table 1: Reference ranges for haematological t&sts. v e

Age llz.m >14days 5>28day3— >5years  Haematocrit (%) 2 58 6 150 32 800
ays years Haemoglogbin (g) 7 175 7 175 26 650

) Mean corpuscular volume 15 375 24 60.0 1 2.5

Haematocrit (%) 48-65 28-42 35-45 35-45 (u m3)

Haemoglogbin (g) 145-  9.0-14.0 115-155 11.5-155 Mean corpuscular haemo- 17 425 20 500 3 7.5

22.5 globin (pg/cell)

Meapcorpuscularvolume 95-121 70-86 70-86 77-95 Mean corpuscular haemo- 29 725 11 275 0 0.0

(0 1) globin concentration (g/dl)

Mean corpuscular haemo-  28-40  28-40  24-30 25-33  Red cell distributonwidth 0 00 9 225 31 775

globin (pg/cell) (%)

Mean corpuscular haemo- 28-38 29-37 30-36 31-37

globin concentration (g/dl) Figures in bold type represent the percentageatafs with values

suggestive of iron deficiency
Red cell distribution width 11 -14.0 11-14.0 11-14.0 11-14.0

06) However Table 5 shows that using the classification
_ based on RDW and MCV by Bessnetral* which is
Data Handling the criterion adopted for this study, only 35%lu pa-

tients met the criteria for iron deficiency.

The data were entered into an Excel spread-shedt. a
analysed using SPSS 17.0 for Windows (SPSS Ind-, Ch Table 5:Distribution of patients by MCV and RDW (indices
cago, USA, 2010). Ranges, means and standard devi&f iron deficiency)

tions were computed and compared with standard-refe y\ean Red cell distribution width (%) Total
ence values using the Students t test. The levsigef corpuscu- Normal High
nificance was taken as p<0.05. lar volume N %ofall N %ofal N %ofall
(um®) patients patients patients
Low 1 25 14 35.0 15 375
Results Normal 7 175 17 425 24 60.0
. High 1 25 0 0.0 1 25
There were 23 males and 17 females and their agesg 9 225 31 775 40  100.0

ranged from 1 to 162 (median = 48) months. Table 2

shows that the mean ages and weights of the midesat Using the classification based on RDW and MM the above
differ significantly from those of the females. table 35.0% of the patients met the criteria fonideficiency.



77

Table 6 shows that 40.6% of patients who had a highhaematocrit, haemoglobin concentration, MCV, MCHC
PCV were also iron deficient, using the criteriaBafss-  and peripheral blood film examination are easy ¢o-p
manet af’, whereas none of patients with PCVs within form, relatively inexpensive and are effective deriti-
the normal range, were iron deficient. fying iron deficiency when preseht These methods
were employed in this study and in the absenceatm
expensive tests like serum transferrin and seruritifg

Table 6: Relationship between haematocrit level and 14 (35%) of the 40 children with CCHD with iron def

presence of iron deficiency ciency were identified.
Haematocrit Iron defi- Iron defi- Total ] ] ) o
ciency ciency The prevalence obtained in this study is simitathte
Absent Present 37% prevalence reported by Kaemmerr,al' in 52
N % N % N % German adults with CCHD. The figure is however much
Low 1 500 1 500 2  100.0 higher than the 16.9% quoted in another reponinfro
Nomal 6 1000 0 00 6 1000 S TGN LAZ SHEE M COHD e
High 19 594 13 406 32 1000 Y P

ports showing that iron deficiency is a common deat
Total 26 650 14 350 40 100.0 in patients with CCHD. Notably, iron deficiency was

present in 40.6% of children in the present studiy w

) high PCV levels but in none of the 6 patients whose
Chi square = 0.271, p = 0.603 PCVs were normal. This proportion is high enough fo
concern and might justify a practice of institutipugli-
cious iron therapy in patients with high PCVs ,tbe

assumption that deficiency is likely to be present

Discussion

The subjects of this study were majorly patientswi CCHD is known to be associated with a reduction in
Fallot’s tetralogy, which is to be expected, beting oxygen delivery to the tissues. Iron deficiencyC@HD
most common CCHD. The apparent ‘under- has been shown to be associated with a furthectiedu

representation’ of TGA and TA, though indeed known in oxygen delivery to the t_iSS!Jé%ThiS further worsens
to be much less common than Fallot's tetralogy, vy the tissue hypoxaemia in individuals with CCHD. &le

because some whose data were not complete were ex- recommendations for the supplementation of iron in
cluded from analysis. children with CCHD are lacking. Our findings sugges

that iron deficiency is common in Nigerian childneith
Children with CCHD often experience severe hypoxae-CCHD. Further studies using the gold-standard tests
mia which may cause damage to the organs, pantigula Would still be required in order to verify the figis ob-
the lungs, kidneys, musculoskeletal system and:éime tained in this study. In the interim, it is recommded
tral nervous system (CNS). A major Compensatorythat all children with CCHD should have routine esss
mechanism to combat tissue hypoxaemia is secondarfpent of the simple haematological indices for promp
erythropoiesis with consequent increase in thecedtl detection and judicious treatment of iron deficienc
mass> ° This study showed that 32 (80.0%) of the cases
had high haematocrit values. Iron deficiency isoréegd Conflict of Interest: None
to be common in individuals with CCHD even in the|Funding: None
presence of high haematocrit levels® These groups of
children are often assumed not to be iron deficbnt
cause of the elevated red cell mass.
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