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ORIGINAL

Serum vitamin A and other
nutritional parameters in children
with congenital heart disease

Abstract Objective:To compare
the weight for age, the serum al-
bumin and vitamin A of children
with congenital heart disease
(CHD) with those of age and sex
matched controls without CHD.
Methods: Consecutive children
diagnosed to have CHD by echo-
cardiography who were afebrile
two weeks prior were recruited.
Subjects who had bronchopneu-
monia were noted. Their weights,
haematocrit, serum albumin and
vitamin A were measured. Vari-
ables were compared between
subjects and controls. Vitamin A
was measured by high perform-
ance chromatography.

Results: Thirty eight subjects
with mean age of 3.6 + 4.3 years
and 40 controls with mean age of
3.6 + 4.8 years were recruited.

Fifteen (39.5 %) subjects had
bronchopneumonia while 14/38
(36.8 %) and 4/36(11.1 %) sub-
jects and controls respectively
were undernourished, p = 0.014.
The mean serum vitamin A values
in subjects 0.86 + 0.13 mmol/l and
controls 0.87 + 0.16 mmol/l was
not significantly different, P =
0.76. Serum albumin of subjects
and controls were 3.5 + 0.5 and 3.6
+ 0.43 respectively, p = 0.60
Conclusion:There was no signifi-
cant difference in serum vitamin A
and albumin in subjects and con-
trols. However, significantly more
children with CHD than controls
were undernourished.
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Introduction

to both the affected families and the Nation asnttesli-
cal costs associated with its management are suladta
This is more so in developing countries where ates

and Transposition of the great arteries) typicplgsent
with cyanosis while acyanotic heart defects (e.q-Ve
Congenital heart diseases (CHD) are manifestatidns tricular septal defect, Atrial septal defect, Puhany
abnormal cardiovascular embryogenesis resulting instenosis) do not normally manifest with cyanaosis.
variable degrees of circulatory dysfunction. Thewvar
lence of CHD is between 3 and 10 per 1,000 liveChildren with CHD have impaired growth and develop-
births>*Congenital heart diseases is a common cause ahent as shown in higher prevalence of underweigtt a
morbidity and mortality and poses economic chakeng severe malnutrition compared to their controls with

CHD.” Other complications of CHD include, congestive
heart failure, proneness to infection, mostly pnenia
and occasionally infective endocarditis amongst- oth

treatment is poot.Congenital heart disease account for ers® Congenital heart disease have been associated

more than one-third of infant deaths due to cortgéni

with recurrent episodes of pneumonia in childrerisi

anomalies and approximately one-tenth of all infantranked third and is responsible for 9.2% of causkes
deaths’ Without appropriate treatment, about half of recurrent pneumonia in children in Torofito.
those born with haemodynamically significant congen

tal heart disease will die in infancy or early dhibod, a
third of them within the first month of lifé.

The aetiology of majority of CHD is multifactorial,

Infections, especially when severe have been assaoci
with loss of vitamin A from body storésHelminthic

infestations, diarrhoea and respiratory infectisash as

pneumonia and malnutrition are most notable in this

which include chromosomal anomalies, single-gese di regards>*Conversely, deficiency of vitamin A has
orders and teratogens which account for about 16% obeen associated with proneness to infection inofydi
case$.The CHD can broadly be classified into cyanotic pneumonias. Reyes et“ateported a 17.8% prevalence

heart defects (e.g Tetralogy of Fallot, Truncugréwsus

rate of vitamin A deficiency among children lesaritb



years with community acquired pneumonia in Mexico.
Children with CHD who are prone to recurrent pneumo
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stored in a freezer at a temperature 8f @nce recruit-
ment was completed, retinol analysis was done using

nias and impaired growth and development mighttbe ahigh performance liquid chromatography metfio@he

risk of developing vitamin A and other nutritiordefi-
ciencies. This study aims at comparing the vitamin
(serum retinol) status and other nutritional parinseof
children with congenital heart disease with thobage
and sex matched controls.

Subjects and Materials

The study was carried out in the Paediatric Caodjpl
out- patient clinic of the University of Benin Tédwag,
Benin City, Nigeria. The subjects were consecutive
clinically stable children with congenital hearisease
(CHD) attending the clinic with an inclusion critem

analysis was done by a laboratory scientist.
Statistical analysis

The data were analyzed with SPSS version 16.0. IL
Chicago. The means of continuous variable suclgas a
weight, and height and serum retinol were compared
with student’s t test, multiple means were compared
with one way ANOVA. The association between non
parametric variables was tested with Pearson’s chi
square test. Statistically significant p value wasen as
<0.05.

that the last febrile illness was at least two vecle&fore
the day of recruitment. The study was conducted ove

Result

six months, from March to August 2012. Ethical ap- There were 38 subjects and aged between 6 weeks and
proval was obtained from the University of Benin 18 years while their weight ranged between 3 ankgh0
Teaching Hospital Ethics Committee. An informed-ver The controls were 41 children without CHD, aged be-
bal consent was obtained from the accompanyingnpare tween 6 weeks and 19 years with a weight range -ef 3

(s) or caregivers. The diagnosis of the CHD wasenad
on clinical ground, typical findings on chest ragtiaph
and electrocardiogram. The diagnosis was confirored

61 Kg. All the 64(81%) subjects and controls whaeave
old enough to receive vitamin A, had received it ti@
38 subjects, 14(36.8 %) were undernourished while 2

echocardiography done by one of the investigatorg63.2 %) were well nourished. Data on weight waailav

(WES). The controls were age and sex matched ehnildr
either attending or accompanying their parentshi t
immunization clinic and patients who were being- fol
lowed up in the clinics for illnesses such as niajar
pharyngitis and acute otitis media. In all casevef
would have resolved at least two weeks prior todag
of recruitment. The controls also had echocardiplgya
to exclude CHD.

able for 36(90%) of the 40 controls. Only 4(11.1 &%)
the 36 controls were undernourished and 32(88.9 %)
were well nourished. The difference in the nutriib
status between the subjects and controls wastitalig
significant, p = 0.014. None of the subject or coht
was overweight. The other characteristics of tHgexis

and controls are shown in table 1.

The subjects who also had chronic heart failureewer
placed on hydrochlorthiazide and spironolactongt&a
pril and Digoxin were included in severe casesvds

Table 1: Socio-demographic characteristics of study
Population

documented if the patient had bronchopneumoniaimvith
two to four weeks prior to recruitment. The sulgect
were being seen on a monthly clinic schedule teroth
time interval as deemed appropriate. Other tredisnen
were offered as required. A proforma was used lieco
information on biodata, socioeconomic class (SE@) a
the presence and time since last febrile illnese $EC

was determined by the methods described by Olusanya Middle

et al’® It was noted if the patient had cyanotic or

Characteristics Subject Control P value
Mean Age (year) 3.6+4.3 3.6+4.8 0.97
Mean wt (kg) 13.3+10.8 14.4+13.10.68
Gender
Male 18 21
Female 20 20 0.73
Socioeconomic status
High 14 21

12 16 0.72
Low 12 31

acyanotic CHD.

The patients’ weight was measured using a bassin
weighing scale for infant and an appropriate weighi
scale for older children, using standard methodie Z
scores of the weight for age were computed usieg t
WHO growth charts for childref. Malnutrition was
defined thus; children with z scores < -2 SD werder-
nourished, well nourished children were those vidth
score between -2 and +2 SD and overweight childre
had z scores > +2 SD.

Following aseptic procedures, 3 ml of blood wasadra
from each patient, it was spun, the serum decasted

h

€

n

Most of the subjects 28(73.7 %) had acyanotic CHD
v[vhile 10(26.3 %) had cyanotic CHD. The types of CHD
in the subjects are shown in table 2. Fifteen (38)5f

the subjects had bronchopneumonia within two ta fou
weeks prior to recruitment.

The PCV of the subjects ranged from 27 — 78%, with
mean of 44.2 + 13.6%. The mean PCV of the subjects
with acyanotic CHD and cyanotic CHD were 34.0 84.
% and 60.8 £ 10.7 % respectively. The differenes w
statistically significant, P = 0.<0.0001 (Cl = @3.to
30.51). The PCV of the controls was 36.5 + 5.1%.
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Table 2: Type of congenital heart disease in subjects This finding also indicates that the studied cld@ldmay

Type of CHD Number % have had adequate dietary sources of vitamin A.tMos
cereals available for the infants are fortified hwitita-

Isolated VSD 17 44.7 min A and other micronutrients. Nigeria has in plac
VSD and ASD 1 2.6 regulations to fortify cooking oils, sugar, and ear
¥CS)|E2) and PDA 27 1%'i flour with vitamin A® The older children, who are on
AVSD 5 13.2 adult _diet, may consume pglm oil which is a common
Isolated ASD 2 5.2 co_nstltll;ent of their diet and is known to be rinhvita-
TA 2 5.2 min A.
TGA 1 62.
Isolated PDA 1 2.6 However, the subjects who also had bronchopneumonia

VSD = ventricular septal defect, ASD = atrial sépiefect, PDA = had significantly lower mean retinol value compated
patent ductus arteriogus, TOF = tetralogy of FaAMSD = atrio- subjects without pneumonia. In pneumqma, retirad V
ventricular septal defect, TA = truncus arterioand TGA = transpo- ues are known to be depleted. Pneumonia has besn id
sition of great arteries. tified as one notable disease associated with eztluc
, vitamin A in earlier studie¥*!In situation of recurrent
Table 3 shows the comparison of the PCV, serum-albupneymonia as is known to be associated with CHB wit

min and retinol betwe_en_s_ubjects gnd controls. HGY increased pulmonary blood flow, the repeated réduct

of the controls was significantly higher than tétthe 5 yitamin A may become significant. In this study,
subjects with acyanotic CHD, P = 0.038 (Cl = 0.84 t there were few cases of recurrent pneumonia, amsl th
4.86). There was no significant difference in teeels  he effect of recurrent pneumonia on vitamin A defi
of serum retinol and albumin between subjects and ciency could not be adequately evaluated due to the

controls. The mean PCV, serum albumin and retinolgma||"sample size. This association would be pigper
values of the subjects who were under nourishede we g cidated in a study involving a larger sample siz

not significantly different from those who were Wwel

nourished, see table 4. In comparing the PCV of the subjects, the PCV @f th

children with cyanotic CHD is expected to be higher
than those with acyanotic CHD because of the associ
ated desaturation and polycythaemia. Thus the PLCV o

Table 3: Comparison of mean PCV, serum albumin and
retinol values between the subjects and controls

CETE GRS e Control  Pvalue g pjects with acyanotic CHD were compared with the
Mean serum vitamin A (mmol/l) 0.86+0.13 080.16 076  controls, this was significantly different. It ixmected
Mean serum albumin (mg/dl)  3.5+0.5 .630.43 0.60 that since most of the children with CHD compared t
Mean PCV (%) 340+£43365+51%. 0.038  those without CHD were underweight, that their PCV
and other indices of nutrition would be depresséd.
: : this study, there was no significant differencetlie,
Table 4: Comparison of mean PCV, serum albumin and serum retinol values between subjects and conffois.
retinol values between the malnourished and welrisbed may stem from the receipt of vitamin A supplemeotat
subjects at six months of age when children present for imimu
Characteristics Undernourishédfell nourished P value  ;gtion and six monthly thereafter until five years

Serum vitamin A (mmoll) 093020  084:012 P= 014 A€’ In this study, 81% of the studied children had re-
Serum albumin (mg/dl) 345+043 364047 P=021 ceived at least the first dose of vitamin A suppeta-
PCV (%) 42.7+11.72 452153 P=071 tion. Thus the multiple sources of vitamin A may be
responsible for the normal levels of vitamin A seen

The difference in serum albumin between the subject the subject and controls. The small sample size asy
with bronchopneumonia 3.48 + 0.40 and those withouthave contributed to the lack of significant diffiece in
bronchopneumonia 3.56 * 0.51, was not significant, serum retinol levels in both subjects and controls.

P =0.61, (Cl =-0.24 to 0.40). However, the meams

retinol level in subjects with bronchopneumoniat0:8  The mean serum albumin value in subjects was get si

0.11 mmol/l was significantly lower than the value nificantly lower than in the controls. However irsiudy
obtained in those without Bronchopneumonia 0.93 +in the UK/ serum albumin values in children with con-
0.19 mmol/l, P = 0.022, (CI = 0.02 to 0.24). genital heart disease prior to surgical intervanticere

lower than normal in 64.6% of cases. It is possthbg

the small sample size in this study may have leth¢éo

non significant finding. We acknowledge that thwita-
Discussion tion of a small sample size in this study.

The mean serum retinol level in children with CHRsw
not significantly lower than in those without CHDhis
result indicates that children with CHD on the ager  Conclusion

were not vitamin A depleted. Of note is the fagtttthe

mean serum retinol values in both the subjectscand ~ The PCV, serum retinol and albumin values in thi& ch
trols were above the value for vitamin A deficiency dren with CHD were not significantly different frotne
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controls without CHD. There were more malnourished Authors’ contribution

subjects than controls. However, subjects with pmeu
nia had significantly lower retinol value than teosith-
out pneumonia. Perhaps children with CHD and pney
monia may require vitamin A supplementation after
each episode of pneumonia. These children may nequi
close monitoring to prevent recurrence of pneumdhia
surgical intervention is likely to be delayed.
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