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The molecular basis of hypertension

Hakan R. Toka

Department of Genetics, Howard Hughes Medical Institute, Yale University School of Medicine,
New Haven, Connecticut, USA

SUMMARY: Toka HR. The molecular basis of hypertension. Turk J Pediatr 2002;
44: 183-193.

Hypertension is a substantial public health problem affecting about 25% of
the population in industrialized societies. The disorder is responsible for many
common causes of morbidity and mortality. Despite the important role of
hypertension as a cause of disease, its pathogenesis remains largely unknown.
The application of genetic approaches to rare monogenic (Mendelian) forms
of hypertension and hypotension has begun to delineate molecular pathways
underlying human blood pressure variation, defining disease pathogenesis and
identifying targets for therapeutic intervention. In all cases the pathophysiology
is altered net renal salt reabsorption. Mutations are either affecting circulating
mineralocorticoid hormones or renal ion channels and transporters. Examples
are glucocorticoid-remediable aldosteronism (GRA), Liddle’s syndrome, the
syndrome of hypertension exacerbated in pregnancy, and apparent
mineralocorticoid-excess (AME). Recently, alterations in genes of a novel serine-
threonine kinase family (WNK1 and WNK4) were identified causing
pseudohypoaldosteronism type II. The molecular pathway of this syndrome
remains unclear. Additionally, there is the syndrome of hypertension associated

with brachydactyly type E (Bilginturan’s syndrome), for which the molecular
mechanism has yet to be identified. .

Key words: hypertension, molecular basis.

Hypertension is a substantial public health
problem affecting 25% of the adult population
in industrialized societies!l. It is a major risk
factor for many causes of morbidity and
mortality in the general population, including
stroke, myocardial infarction, congestive heart
failure and end-stage renal disease2. Despite the
important role of hypertension as a cause of
disease, its pathogenesis remains largely
unknown. From extensive investigations over
the last decades it is known that hypertension
has a multifactorial determination. These factors
include demographic, dietary and genetic
factors. Known demographic factors are age,
gender and body mass3. Dietary factors include
e.g. salt, potassium and calcium intaket. The
influence of genetic factors are known from twin
studies> and studies of biological versus adopted
siblingsb. Monozygotic twins show greater
concordance of blood pressure than dizygotic
twins, and biological siblings show higher
similarity of blood pressure values than adopted
siblings?.

The identification of genes underlying
hypertension has the capacity to define primary
physiologic mechanisms and thereby clarify
disease mechanisms and pathways. Different
approaches have been made to study the
genetics of hypertension. One of these
approaches is the investigation of Mendelian
(monogenic) forms of blood pressure variation,
where single genes have a large effect on blood
pressured. The most progress in the research
of the molecular mechanisms of hypertension
has been made by investigations in monogenic
forms of blood pressure variation. Mutations in
19 genes have been identified as causing
abnormal blood pressure variation. Mutations
in 10 genes cause monogenic forms of
hypertension and mutations in 9 genes cause
monogenic forms of hypotension. Numerous
disease mechanisms have been defined®.

In the following report, six syndromes are
reviewed. The molecular mechanisms of the
first four syndromes have been defined. The
genetic alterations in glucocorticoid-remediable
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aldosteronism, Liddle’s syndrome, hypertension
in pregnancy and apparent mineralocorticoid-
excess cause increased renal salt and volume
reabsorption resulting in hypertensiond. The
mechanism of pseudohypoaldosteronism type 11
remains unclear, although alterations in two
genes of a novel serine-threonine kinase family
(WNK1 and WNK4) have been recently
identified!0. The gene(s) responsible for
Bilginturan’s syndrome has been mapped to
chromosome 12p1}, but has yet to be identified.

Glucocorticoid-remediable aldosteronism
(GRA)

Patients with glucocorticoid-remediable
aldosteronism have an autosomal dominant
hypertension and are usually suspected of
having primary aldosteronism. They have a
volume expansion and a salt-sensitive form of
hypertension, tend to metabolic alkalosis with
hypokalemia, and respond to both thiazide
diuretics and spironolactone. The latter fact
suggested that mineralocorticoid products may
be involved. Patient renin values are low
while the aldosterone values can be elevated
(Table I). They also have 18-hydroxy- and
18- oxocortisol, steroids not normally found in

The Turkish Journal of Pediatrics * July - September 2002

urine. Recognizing these abnormal products led
to solving the mystery. Prednisone replacement
ameliorates the hypertension, causes the
abnormal steroids to disappear, and gives the
syndrome its name. The abnormal cortisol
derivatives and the favorable effects of
glucocorticoid treatment suggested that the
zona fasciculata, which express the gene for 17
B-hydroxylase (CYP17) and is ACTH-
responsive, was the source of the excess
mineralocorticoids. Two distinct gene poroducts,
11-B-hydroxylase (CYP11B1) and aldosterone
synthase (CYP11B2), perform the terminal
steps in glucocorticoid and mineralocorticoid
biosynthesis, respectively. A linkage analysis in
a large pedigree localized the responsible gene
to chromosome 8q, exactly at the site where
the genes for 11 f-hydroxylase and aldosterone
synthase also residel2. In affected individuals,
a chimeric gene consisting of the promotor-
regulatory region of 11-B-hydroxylase and the
structural portion of aldosterone synthase is
located between CYP11B1 and CYP11B2. The
chimeric gene results from a meiotic mismatch
and unequal crossing over (Fig. 1). The protein
product performs all reactions required for
aldosterone production: however, the protein is

Table I. Monogenic (Mendelian) forms of hypertension are compared regarding potassium (K*), pH,
renin, aldosterone (Aldo), specific treatment, gene loci and gene. In contrast to the other syndromes,
the hypertension and brachydactyly syndrome (HBS) is not salt-sensitive and features normal (N)
values for the shown parameters

Syndrome K* pH Renin Aldo Treatment Loci Gene
GRA { T l T Spironolactone, 8q Chimeric
Amiloride gene
(CYP11BY/
CYP11B2)
Liddle's { T d ! Amiloride 16p B and ¥
syndrome subunit of
ENaC
AME l T d d Spironolactone, 16q 11--HSD
Amiloride
MR l T l g None, multiple 4q MR
drug therapy
PHA T ! l ! Hydrochloro- 12p WNKI1
type 1 thiazide 17q WNK4
1q ?
HBS N N N () N None, multiple 12p ?

drug therapy

GRA: glucocorticoid-remediable aldosteronism; AME: apparent mineralocorticoid-excess; MA: mineralocorticoid receptor;

PHA II: pseudohypoaldosteronism type I
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Fig. 3. A schematic illustration of a cortical collecting duct cell is shown. The mineralocorticoid receptor (MR) has the
same affinity for cortisol as for aldosterone (aldo). The enzyme 11-B-hydroxysteroid dehydrogenase (11-8-HSD) “protects”
the MR by metabolizing cortisol to cortisone, which has no affinity. A mutated or an inhibited enzyme results in an
intracellular concentration of cortisol and an increased activation of the MR (1). Molecular mechanisms of the other
syndromes are also shown. A mutated MR can result in an altered configuration and activation by steroids lacking a 21-
hydroxyl group (2). A chimeric gene product (chim. aldo) in GRA causes an Ang Il-independent activation of the MR
(3). The increased MR activity causes enhanced Na* reabsorption (ENaC, Na-K-ATPase) and K+ excretion. An increased
presence and activity of ENaC at the cell surface in Liddle’s syndrome has the same effect (4). GRA: glucocorticoid-remediable

aldosteronism; AME: apparent mineralocorticoid-excess.

which indeed rendered the product incapable
of converting cortisol to cortisone. Thus, the
mineralocorticoid receptor is unprotected from
cortisol in these patients and cortisol functions
to occupy the mineralocorticoid receptor.

Activating mutations in the
mineralocorticoid receptor (hypertension
in pregnancy)

Geller et al.18 recently presented a new
Mendelian form of hypertension caused by an
activating mutation in the mineralocorticoid
receptor. The investigators screened for
mutations in the mineralocorticoid receptor in
seven unrelated patients referred for possible
monogenic hypertension with the single-strand

conformation polymorphism (SSCP) technique.
One patient had a heterozygous mutation at
codon 810 in the mineralocorticoid receptor
gene, resulting in a leucine for serine
substitution. This residue lies in the hormone-
binding domain. The index case had severe
hypertension, as did four relatives. Four other
relatives had no hypertension. Affected persons
all exhibited the leucine for serine substitutions,
had low plasma renin activities, and low
aldosterone concentrations. Since the phenotype
resembles Liddle’s syndrome (Table I), the
investigators ruled out the presence of ENaC
mutations. The authors speculate that the
mineralocorticoid receptor gene mutation is an
activating mutation in the receptor.
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Interestingly, affected women exhibit a
worsening of hypertension during pregnancy,
suggesting that progesterone occupancy of the
receptor results in activation rather than
inhibition of aldosterone-like effects (Fig. 4).
Similarly, spironolactone makes the blood
pressure elevation worse, rather than better.

Geller et al.18 were successful in elucidating the
mechanism of the mutation. Their work is a
good example of a successful cooperation
between molecular genetics and structural
proteomics. The MR-S810L mutation allows
mineralocorticoid receptor activation by steroids
lacking 21-hydroxyl groups. The L810 residue
in helix 5 of the ligand-binding domain makes
a new van der Waals interaction with alanine
(A) at position 773 in helix 3. This interaction
eliminates the requirement for the 21-hydroxyl
group of aldosterone to interact with asparagine
(N) at position 770 in helix 3. The modification
explains why compounds that are normally
antagonists now are agonists for the receptor.

Aldosterone response

120 T
5
.U 100 1+
2]
>
k5
& 80 T
=
S 60 A
.g
B 40— —s— WI-MR
IS

T WTL810-MR

Aldosterone concentration in M

% maximal MR activation

The Turkish Journal of Pediatrics ® July - September 2002

Pseudohypoaldosteronism type II (PHA II)

PHA 1II features familial hypertension with
hyperkalemia, normal glomerular filtration rate,
suppressed plasma renin activity, normal or

_elevated aldosterone levels and metabolic

acidosis!?. Thiazide diuretics are highly effective
in this syndrome, commensurate with salt
sensitivity (Table I). The hypertension is
chloride-dependent because exchange of sodium
bicarbonate or sodium citrate infusion for
sodium chloride improves blood pressure?0,
PHA 1l is a heterogeneous disease. Three gene
loci were mapped to the chromosomes 1q, 12p
and 172122, Two genes in which alterations
cause PHA II have been recently identified.
WNK1 (#12p) an WNK4 (#17q) belong to a
novel serine-threonine kinase family in which
lysine (K) in the catalytic domain is substituted
by cysteine (with no lysine = WNK)23,

Wilson et al.!0 identified large intronic deletions
in intron 1 of WNKI1 in two families (Fig. 5A).

Progesterone response

120 T'
100 —+ i.'““'-’"""-
/
80 — /
{
0 T /
{
/
40 —+ /.-' —w— WT-MR
," - . o
- - L810-MR
20 + =

) N

T T 1 1 i

) |
o 10" 10" 10" 10° 10" 107

Progesterone concentration in M

Fig. 4. Dose-response curves of the mutant MR and ML810S versus wildtype (WT) MR are shown. Activation of the MR
was measured by induction of luciferase. The mutant MR shows a constitutive activation without stimulation. Otherwise,
the response to increasing concentrations of aldosterone is similar to the WT MR. The WT MR shows no activation with
progesterone lacking the 21-hydroxy group. The mutant MR MLBI1OS is activated by progesterone with no difference to

aldosterone response. MR: mineralocorticoid receptor.
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Quantitative RT-PCR from blood leukocytes
showed some evidence for gain-of-function
mechanism. Patients showed a five-fold
increased expression compared to intrafamilial
controls (Fig. 5B). A 10 kilobase transcript is
highly expressed in the kidney.
Immunohistochemistry reveals that WNK1
localizes to the distal convoluted tubule (DCT)
and cortical collecting duct (CCD) in the distal
nephron of the kidney, and is expressed
throughout the cytoplasm.

Missense mutations in WNK4 were identified
in four families. The charge-changing mutations
cluster in a span of four amino acids which are
highly conserved among the WNK family.
WNK4 is smaller than WNKI1 (16 versus 156
kilobases) and shares 76% identity with WNK1
in the kinase domain and first coil-domain.
WNK4 is exclusively expressed in the kidney,
in intercellular junctions in the DCT and CCD,
and is part of the tight junction complex.

The mechanism of these alterations in the
kinases causing PHA II is unclear. The authors

A

. 41 kb Deletion
F

22 kb Deletion
1 : i 2
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speculate that the action of the altered kinases
increases paracellular chloride conductance in
the CCD, thereby increase salt reabsorption and
vascular volume, while concomitantly
dissipating the electrical gradient and
diminishing potassium and proton secretionl0.

Bilginturan’s syndrome

Bilginturan et al.24 described in 1974 a family
with autosomal dominant hypertension
associated with type E brachydactyly (Fig. 6).
Affected family members had a dramatic
increase in blood pressure with age and died
before the age of 50 years by multiple strokes.
The Turkish kindred were re-examined in
199425, The hypertension can be easily
distinguished from other monogenic
hypertensive syndromes described thus far. The
patients are not salt-sensitive and have normal
renin, angiotensin, aldosterone and
catecholamine responses. By measuring plasma
renin activity (PRA) and plasma aldosterone in
supine and upright positions, other conditions

WNK1 Expression
(WNK1:GAPDH)

156 kb

Control PHAII

Fig. 5. (A) Genomic structure of 'WN'KI. The intronic deletions identified in two families are located in intron 1 and
are 41 or 22 kilobase respectively in size (B) RT-PCR fn_':m blood leukocytes in the 22kb deletion family shows five-foid
increase in expression compared to two not affected family members and one control. PHA 1I: pseudohypoaldosteronism.
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Summary

The focus of this review was on Mendelian
forms of hypertension. However, much is to be
learned from Mendelian causes of hypotension.
Lifton and colleagues have elucidated mutations
in the ENaC alpha-subunit causing
pseudohypoaldosteronism type I, three
mutations involving transporters in the loop of
Henle causing Bartter’s syndrome, and
mutations in the sodium chloride cotransporter
causing Gitelman’s syndrome. These conditions
also speak to the issue of hypertension because
they address problems in sodium handling,
volume homeostasis and blood pressure
regulation. Similarly, a mutation in the
norepinephrine transporter has been described
causing orthostatic hypotension, tachycardia,
and syncope?’. The lessons learned from these
Mendelian syndromes of human blood pressure
variation have been profound. They may lead
us to understand the primary physiology of
blood pressure regulation and disease
mechanisms involved in hypertension of the
general population. This progress may allow us
to diagnose hypertension earlier and perhaps
treat it better than we do today.
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Obesity is an increasing health problem all over the world. In addition to genetic
and many environmental factors, television is also thought to be a risk factor.
This study examined the effects of television viewing on obesity and other
physical complaints among Turkish children. From two different socioeconomic
class primary schools, 886 second- and third-grade children were visited at
their schools, and their weight, height and triceps skin fold thickness (TST)
were measured and body mass index (BMI) calculated. Television viewing
behavior of the children, parental weight and height, and physical complaints
of children were investigated by a questionnaire sent to parents. A subgroup
of children was also called to the hospital, and their blood lipid profile and
visual acuity were measured. According to the questionnaires, children were
found to watch television 2.1 + 1.2 hours/day (hr/d) during the weekdays,
3.4 £ 2.1 hr/d at the weekend and 2.5 + 1.3 hr/d generally. Children were also
grouped according to the amount of time they watch television. Group 1
(n=298) children watched television less than 2 hr/d, Group 2 (n=323) watched
2-4 hr/d, and Group 3 (n=68) more than 4 hr/d. The prevalence of obesity
was 10.9% according to BMI, 11.8% according to TST and 6.4% according to
both criteria. Obese girls were found to watch television longer than their peers
(2.9 £ 1.2 hr/d vs 2.3 = 1.3 hr/d, respectively, p=0.034), but no other relation
was found between television viewing and obesity. Headache, back pain, eye
symptoms and sleep problems were found to be more often among children
who watched television longer (p<0.05).

It was concluded that television viewing is related to many physical complaints,
which may have lifelong consequences (obesity). Thus, pediatricians should

give appropriate guidance to families about television habits and health
consequences.

Key words: television, children, obesity, health.

Nowadays watching television is an important
part of daily life. After sleep, it is the activity
that takes the greatest part of our children’s
timel. Because children are so intensely
subjected to television, possible health effects
is an important topic of investigation. The most
well known and studied physical effect is
obesity. Both decreased energy expenditure and
increased intake of energy by eating “junk food”
while watching television increase the risk of
obesity?8, Also television viewing has been related
to an increased risk of hypercholesterolemia?,
hypertension!9, back pain!}, and eye!2 and sleep

problems13. Although there are several studies
about television viewing and health, still there
is no consensus about the results.

The effect of television on health is difficult to
generalize due to sociocultural differences
among television-viewing habits, television
programs and child-rearing activities. As far as
we know, the effects of television viewing on
obesity and other health problems have not
been studied previously in Turkey. The aim of
this study was to examine the effect of television
viewing on obesity and some other physical
health parameters among school age children.
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Material and Methods

This study was performed in two primary
schools in Ankara. Subjects were 886 second
and third grade students, 472 from low-income
and 414 from high-income primary schools.
Students were visited at their school and their
weight, height and triceps skin fold thickness
(TST) were measured. Weight was measured
with a standard portable scale, with children
wearing their standard school clothes and
without shoes. Height was measured with
standard measuring tape, children without
shoes and with heels together. TST was
measured with a calliper, and the tips of the
acromial process and the olecranon were
palpated and a point halfway between marked
on the skin. The skin fold was picked up over
the posterior surface of the triceps muscle on
a vertical line passing upward from the
olecranon in the axis of the limb, and the
calliper jaws were applied at the marked levell4.
Obesity was defined as body mass index (BMI)
(weight divided by height square) being over
95 percentile and TST being over 85 percentile
for the age group!s.

A questionnaire was sent to the parents of the
students. The questionnaire included questions
on the parents’ weight and height, the child’s
and their parents’ television viewing habits, and
the time the child spent watching television
versus other daily activities. There were also
questions about television advertisements:
whether the child wanted the products
advertised, what kind of products he wanted
most and whether the parents bought them.
Parents were also asked whether their children
had symptoms like headaches, back pain, eye
strain or sleep problems and whether they used
eyeglasses.

To assess the physical activity of the child, we
inquired as to the number of vigorous exercises
the child performs in a week. Children who
performed three or more were defined as ‘active’
and those who performed less than three
activities were defined as ‘not active enough’s.

According to the television viewing time
reported in the questionnaires, children were
separated into three groups: Group 1, children
watching television two hours or less; Group
2, children watching more than two but less
than four hours; and Group 3, children watching
more than four hours a day. Thirty children
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from each group were called for further
examination at the hospital. Their parents’
weight and height were measured. Physical
examination of the child was performed and
blood pressure measured. Visual acuity was
assessed by a Snellen visual acuity chart. Blood
was taken for very low-density lipoprotein
(VLDL), low-density lipoprotein (LDL), high-
density lipoprotein (HDL) and triglyceride
assessment. Parents were also given a diary
containing seven pages, each for one specific day
of the week. Days were divided into hours.
Parents were requested to note what the child
was doing each hour of the day.

The data was analyzed by Student’s t test, x2
test and one way ANOVA test. Correlations
were tested by Pearson’s test. The tests were
performed by using SPSS v9.0 program.

Results

Parents of 886 students (445 female, 441 male),
472 from low and 414 from high socioeconomic
class schools, answered the questionnaires.
Mean age of the students was 7.95 + 0.77 years
(Table I).

Of the parents, 689 answered the question
about their child’s television viewing time; 298
children (47%) were included in Group 1, 323
(46.9%) in Group 2 and only 68 (9.1%) in
Group 3. Mean daily viewing time was 2.1 + 1.2
hours during the week, 3.4 + 2.1 hours on
weekends and 2.5 + 1.3 hours overall (Table II).
It was found that older children spent more
time watching television (r=0.11, p=0.005).
Boys seemed to spend more time watching
television during the weekdays but this
difference disappeared on weekend. Television
viewing time did not differ between high and
low income groups (Table III).

Of 886 children, 100 were found to be obese
(10.9%) when defined as BMI being over 95t
percentile, and 109 were found to be obese
(11.8%) when defined as TST being over 85t
percentile. Sixty children (6.4%) satisfied both
criteria. Obesity was found to be more prevalent
among boys than girls and among students of
high socioeconomic class school than of their
low income peers (Table 1V).

Mean television viewing time of obese and
nonobese children was not different (Table V).
Obesity prevalence among groups that were
separated according to television viewing time
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was also not found to be different (Table VI).

Because both television viewing time and
obesity prevalence was significantly different
between boys and girls, the relation between
television and obesity was also examined among
these two groups. Among girls, mean daily
television viewing time of children was found
to be longer for obese girls, but this difference
was not present for boys (Table VII).

Snacking while watching television was found
to be more often among obese children (56.7%
of obese [51/90] and 40.1% of nonobese
children [285/713], p=0.003).

According to the questionnaire results, 64.6%
(488/756) of children demanded the products
that were advertised on television; 37% (159/
430) preferred toys, 21.4% (92/430) preferred
sweet food and 24.4% (105/430) demanded
both toys and food. The total percent of children
demanding food products was 61.9% and only
0.7% (3/430) of this was for nutritious food
such as yogurt. Of the parents, 73.8% (596/
808) reported that they bought these products
sometimes and 3.8% (31/808) bought them
frequently. Obesity according to TST was found
to be more often among children of parents who
bought the products their children demanded
(12.5% [78/623] compared with 6.7% [12/
179], respectively, p=0.031). Mean daily
television viewing time of children who
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demanded the adversited products was found
to be higher than of their peers (2.5 + 1.2 hours
and 2.3 = 1.2 hours, respectively, p=0.011).
Mean daily viewing time was also longer for
children who demanded food products (not the
nutritious ones) (2.8 £ 1.3 hoursand 2.4 + 1.9
hours, respectively, p=0.035).

The mean number of vigorous physical activities
performed by children was found to be
2.7 + 2.4 times per week; 42.8% (295/690) of
children were classified as ‘active’ (performed
3 or more vigorous activities per week). Boys
were found to be more active than girls. Their
mean number of activities was 3.4 x 2.5 times
per week versus 2.1 + 2.2 times per week for
girls (p<0.001). Mean number of physical
activities was found to have a weak positive
correlation with obesity (according to BM]I,
p=0.002 and r=0.119, according to TST,
p=0.001 and r=0.122, according to both criteria
p<0.0001 and r=0.137), and being ‘active’ was
found to be more often among children who
were obese according to both criteria. The mean
television viewing time of children who were
and were not ‘active’ enough did not differ
(2.5 = 1.3 hours/day and 2.5 + 1.2 hours/day,
respectively, p>0.05). There was also not any
difference in the mean number of vigorous
physical activities performed weekly between
groups of children that were separated
according to television viewing time (2.8 + 2.4

Table VI. Obesity frequency among groups separated according to television viewing time

Group 1 Group 2 Group 3
n=298 n=323 n=68
n % n % n % P
BMI > 95t percentile 30 10.1 39 12.1 6 8.8 0.603
TST > 85% percentile 33 11.1 37 11.6 9 13.2 0.887
Both criteria satisfied 19 6.4 23 7.2 4 5.9 0.883

BMI: body mass index; TST: triceps skinfold thickness.

Table VII. Mean television viewing time (hours/day) of obese and nonobese boys and girls

BMI TST Both criteria
Normal Obese P Normal Obese p Normal Obese P
Boys n=304 n=46 n=287 n=59 n=316 n=30
25+12 23+x11 0.183 25=12 2412 0613 25=%12 2.1+10 0.068
Girls n=313 n=29 n=322 n=20 n=326 n=16
23x13 29+12 0034 23=+13 3013 0029 23=+13 32+13 0.021]

BMI: body mass index; TST: triceps skinfold thickness.
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times for Group 1, 2.7 + 2.4 times for Group
2 and 2.9 + 2.4 times for Group 3, p>0.05).

Forty percent of the parents reported that their
children had headache sometimes and 5.7% had
this complaint often. Children with reported
headaches were found to have longer television
viewing times on weekdays and in general
(p=0.016 and p=0.010) (Table VIII).

Back pain was reported to be present for 20.6%
of the children; these children had television
viewing times longer than those who did not
have this complaint on weekdays and in general
(p=0.040 and p=0.041) (Table VIII). Back pain
was found more often among children who
watched television more than two hours: 17.1%
(51/298) of the children who watched less than
two hours had back pain compared with 66.3
(201/596) of the children who watched
television longer (p=0.018).

Thirty-three percent of the children were
reported to have complaints about their eyes
sometimes and 3.2% were reported to have
such complaints often. The group who had such
complaints was found to have longer television
viewing times than their peers on weekdays,
weekends and in general (p=0.001, p=0.012
and p=0.008) (Table VIII). Eye complaints were
more often in children in Group 3 than in those
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in Groups 1 and 2  (p=0.006 and p=0.018)
(Table IX)

Eyeglasses were used by 10.9% of the children.
The frequency of having glasses was not found
to be different between groups according to
television viewing time (Table IX) nor was
television viewing time of children who had or
did not have glasses (Table VIII).

Sleep problems were reported by 14.8% of
parents. Nine percent had difficulty with sleep
onset (73/807), 3.5% had nightmares- (28/807),
1.5% had night waking (12/807), 0.4% had
somnambulism (3/807) and 0.4% had other
problems (3/807). Children who had sleep
problems were found to watch television longer
than their peers on weekdays, weekends and in
general (p=0.009, p=0.001 and p=0.039)
(Table VIII). Sleep problems were found to be
more often among children from Groups 2 and
3 than Group 1 (p=0.024, p=0.040) (Table IX).
Children who watched television later than
21:00 had sleep problems more often (36.7%
[120/327]) than their peers (15.6% [86/567])
(p<0.0001). Children who had a television set
in their bedroom were also found to have more
sleep problems than other children (24%[25/
104] compared with 13.8% [97/703])
(p=0.007).

Table VIII. Television viewing times (hours/day) of children according to physical complaints

Television viewing time

Weekdays Weekends Daily
Headache + 324 26x13 34+20 22=+13
- 365 2312 32+20 2110
p 0.016 0.162 0.010
Back pain + 139 26x14 35x=21 23x14
- 550 2412 33=x20 20x1.2
P 0.040 0.198 0.041
Eye + 247 26=x13 3622 22=x1.2
complaints ~ 442 2312 32+1.8 20x12
P 0.001 0.012 0.008
Using + 81 23=x17 3.1x1.7 25+14
eye glasses - 608 2.1=1.1 33=x20 2412
p 0.109 0.325 0.477
Slecp + 111 28+1.5 40+23 24+1.5
problems - 578 24%12 32+1.9 20=1.1
P 0.009 0.001 0.039

+ : child with complaint
~ 3 child without complaint
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Table IX. Physical complaints among groups according to television viewing times

Group 1 Group 2 Group 3

n=298 n=323 n=68 P
Headache 134 (45.0) 150 (46.4) 40 (58.8) 0.113
Back pain 51 (17.1) 68 (21.1) 20 (29.4) 0.064
Eye complaints 98 (32.9) 114 (35.3) 35 (51.5) 0.017°
Using eye glasses 37 (12.6) 34 (10.6) 10 (14.7) 0.558
Sleep problems 36 (12.1) 59 (18.3) 16 (23.5) 0.0061

* The difference is between Group 2 and Group 3 (p=0.018) and between Group 1 and Group 3 (p=0.006).
t The difference is between Group 1 and Group 2 (p=0.04) and between Group 1 and Group 3 (p=0.024).

Thirty children from each group were called for
examination at the hospital. Thirty children
from Group 1, 29 children from Group 2 and
25 children from Group 3 came for the
examination. Parents of these children were
given a one week diary. According to the diaries,
mean television viewing time was 2.5 + 1.3

hours/day. The television viewing times -

reported in the questionnaires and in the diaries
were compared and they were found to show
good correlation (p<0.001 and r=0.6).

The children’s as well as their parents’ weight
and height were measured again. Mean
television viewing time of obese (2.2 + 1.1 h/
d) and nonobese children (2.5 = 1.3 h/d)
assessed from diaries did not show a significant
difference (p>0.05). The frequency of being
obese was also not different between groups
separated according to television viewing time.

Visual acuity of children was assessed using a
Snellen visual acuity chart. Frequency of visual
problems was not found to be different between
groups according to television viewing time, and
the mean television viewing times of children
who did or did not have problems were similar.
We could not find any correlation between
distance from the television set and presence
of visual problems (Table X).

Arterial blood pressure was measured for each
child at the hospital. Mean systolic blood
pressure was 99.9 + 11.1 mmHg, and mean
diastolic blood pressure was 67.2 + 9.8 mmHg.
Of the children, 11.4% (9/77) had systolic
blood pressure and 22.1% (17/77) had diastolic
blood pressure over 95 percentile for their age
group. Mean television viewing time of these
children was not different from their peers
whose blood pressures were normal (2.4 + 1.3
h for children who had normal systolic blood
pressure, 2.7 + 1.5 h for children who had high

systolic blood pressure, 2.4 £+ 1.2 h for children
who had normal diastolic blood pressure,
2.7 = 1.7 h for children who had high diastolic
blood pressure, p>0.05). Mean blood pressures
of children from groups that were separated
according to television viewing time also did not
show any difference (98.7 + 13.0/66.4 + 14.6
mmHg for Group 1, 99.8 + 10.6/65.8 + 10.0
mmHg for Group 2 and 99.5 % 13.1/
66.3 = 12.5 mmHg for Group 3, p>0.05). There
was no correlation with television viewing time
and blood pressure measurements.

Blood lipid profiles were assessed for children
who were examined at the hospital. Mean
serum lipid levels were: cholesterol (ch)
16.3 £ 26.3 mg/dl, triglyceride (tg)
108.5 * 68.9 mg/dl, HDL 52.6 = 11.7 mg/d|,
LDL 87.6 + 22.1 mg/dl and VLDL 21.9 + 13.9
mg/dl. BMI was found to be positively
correlated with ch, tg and VLDL levels (r=0.33
and p=0.008, r=0.48 and p<0.0001, r=0.48
and p<0.0001, respectively). Systolic blood
pressures also had a weak positive correlation
with ch, tg and VLDL (r=0.36 and p=0.005,
respectively). A similar correlation was present
for diastolic blood pressure (r=0.30 and
p=0.018, r=0.38 and p=0.002, and r=0.37 and
p=0.003, respectively). Television viewing time
did not have any correlation with any of these
blood lipid measurements. There was no
difference in mean levels of blood lipids between
groups that were separated according to
television viewing time (p>0.05) (Table XI).

Discussion

Television, as an important part of our lives, is
affecting our children in many ways. It is taking
the time children should spend with other
activities, creating instead a sedentary lifestyle.
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Table X. Mean television viewing times (hours/day) and viewing distances (meters)
according to visual problems

Present Not present
Visual problems n=87 n=712 ]
Viewing time 25x1.5 25x13 0.967
Viewing distance 2509 25x=1.1 0.849

Table XI. Mean blood lipid levels (mg/dl) of children from groups according to television viewing time

Group 1 Group 2 Group 3 p
Cholesterol 155.5 = 26.2 166.9 = 27.6 155.8 £17.5 0.249
Triglyceride 105.8 £ 58.5 120.4 = 86.3 85.4x344 0.442
HDL 526 x12.4 51.7 = 10.8 54.1 = 14.2 0.878
LDL 81.7 £ 18.6 92.6 = 23.8 84.6 + 23.1 0.182
VLDL 21.2 +11.7 245+17.4 17.0+ 6.9 0.393

HDL: high-density lipoprotein; LDL: low-density lipoprotein; VLDL: very low-density lipoprotein.

The effect of television viewing on obesity is a
fact of debate. Dietz et al.2, studying over 6,000
children, suggested that the prevalence of
obesity increases by approximately 2% for each
additional hour of television viewing per day.
Most of the studies support the hypothesis that
television causes obesity but these studies
widely differ in their method of gathering
anthropometric data (some use only the data
from questionnaires), in their definition of
obesity, and in their means of acquiring
information about television viewing time2-7. To
our knowledge, there is no report about the

effect of television viewing on obesity among
Turkish children.

The two well known studies that found no
relationship between television and obesity have
important special methodological features. One
of them is the study of Robinson et al.l6, in
which the researchers had the chance to
examine 279 children at 7, 14 and 24 months
of the study and who did not find a meaningful
association between adiposity and television
viewing. The other study performed by DuRant
et al.}7, was special in that it did not rely on
self reporting but rather collected data about
television viewing by observing the children in
their houses.

In our study, the anthropometric data was
obtained by measurement, and obesity was
defined using BMI and TST, which are reported
to be correlated to direct measures of body fat.
Information about television viewing time was

obtained via questionnaires and diaries. Diaries
are reported to give results similar to that
obtained by video recordings of the family and
are more reliable than questionnaires!s. We
could not determine a relation between
television viewing time and obesity (for any
definition) in our study, neither using the data
from questionnaires nor from the diaries. As a
matter of fact, the data from the diaries was
well correlated with data from the
questionnaires. The latest study supporting our
findings came from the United States. Mc
Murray et al.19 analyzed data of 2,389 children
and concluded that after adjusting for ethnicity
and socioeconomic status, there were no
significant effects of television viewing on BMI
and TST.

Although we could not find any relation
between obesity and television viewing for the
whole study group, mean daily television
viewing times of obese (by all definitions) girls
were found to be longer than for their nonobese
peers. Supporting our findings, Crawford et al.2
reported BMI and television to be related for
women but not for men; however, there are also
researchers reporting the contrary!0.2l, To find
different results about a television-obesity
relation for girls and boys was not a surprise
in our study because both television viewing
time and obesity prevalence were different
between the two groups. The two groups were
also different in their ‘activity’ level. Boys were
found to be more active than girls and perhaps
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girls who are already not active enough are more
readily affected by a sedentary life.

Television viewing is cited as affecting both ends
of the energy balance in favor of obesity. One
end is energy intake. Supporting the findings
of Taras et al. and others?2-24, we found that
most children demanded products advertised on
television (especially food that is not nutritious
but rich in fat and sugar), and that children who
watch television longer make their parents
purchase these products more frequently.
Additionally, snacking while viewing television
was found to be more frequent among children
who watched television longer. Both snacking
while viewing and demanding the advertised
food products are shown to be more frequent
among obese children. Thus, as the earlier
reports suggested, television has a negative
effect on our children’s feeding behavior.

The other end of the balance is energy
expenditure. We could not reveal any correlation
between television viewing time and time
dedicated to sports or the number of vigorous
physical activities performed by the child. In fact
the relation between physical activity and
obesity is itself a subject of debate. There are
reports relating obesity and physical activity
both in a negative?5-26 and positive?” way (as
was the case in our study), while others do not
mention any relation at all28. Measuring physical
activity and examining the complicated relation
between activity-obesity and television and
other sedentary activities is not easy, but we
must keep in mind that at least for the time
the child watches television, he is in a state of
very low metabolic rate (lower than basal
metabolic rate??). A study performed among 8-
12 year-old children revealed that decreasing
sedentary behavior was more successful than
increasing physical activity in decreasing the
frequency of being overweight30.

Obesity is an important health problem because
it is a risk factor for many childhood and adult
diseases. Hypertension and hyperlipidemia are
two examples3. The relation between television
and these two health problems was also
examined. A study from Belgium reported a
correlation between television viewing time and
systolic blood pressure of boys in their study
group?9, In our study, we could not determine
any correlation between viewing time with
either systolic or diastolic blood pressure. Being
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hypertensive also did not differ among groups
divided according to television viewing time.
Wong et al.?, studying 1,081 children, reported
television viewing time to be the most
important risk factor for hypercholesterolemia.
We studied lipid profiles (LDL, VLDL, HDL, tg,
chl) of 63 children and could not find a
correlation between television viewing time
with any of the blood lipids examined.

Although television viewing did not seem to be
directly related to obesity among our children,
the results for female children in this study
group concerning the effect of television viewing
on feeding behavior, and reports from other
countries are serious enough to take measures
regarding the appropriate amount of television
viewing.

Another important point here is that obesity is
not the only suspected negative effect of
television on physical health. Watching
television is believed to cause visual problems.
The only study supporting this belief reported
that juvenile myopia was correlated with
television viewing distancel2. We could not
demonstrate any such correlation neither as a
result of television viewing time nor viewing
distance, based on information from patient-
reported questionnaires. Although not directly
related to visual acuity, we found that watching
television longer was related to eye complaints.
Perhaps the continuous accommodation and
convergence while watching television causes
eye fatigue.

Some physical complaints such as back pain and
headache were found to be more often among
children who watched television longer. Vincent
et al.32, revealed that watching television caused
headache in 6.4% and worsened it in 27.7% of
a group of patients who had chronic headache.
In this study, we found that television viewing
time of children who had headaches was
significantly longer than that of their peers.
Troussier et al.ll reported television viewing
time to be a risk factor for back pain. Although
the study of Gunzburg et al.33 did not support
this finding, we found that back pain was more
frequent in Group 3 than Groups 1 and 2, and
also that television viewing time of children
with back pain was longer than of those
without.

Sleep problems may also be related to television
viewing behavior. Gupta et al.3* observed 250
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children for nine months after their initial
introduction to television, and showed that 24%
of the children had sleep problems although
they had had none previously. Owens et al.13
reported that television viewing time, watching
television right before bedtime and presence of
a television inside the child’s bedroom were all
risk factors for sleep problems. In this study,
we also found that children who watch
television longer, who continue to watch after
21:00 and who have a television set in their
bedroom have sleep problems more often than
their peers.

The American Academy of Pediatrics advises
limiting children’s viewing time to one to two
hours per day35. The mean television viewing
time in this study was over this range, and 53%
of our children watched television more than
two hours per day. As pediatricians, we must
be familiar with the possible physical effects of
television viewing in addition to psychological
effects. Acquiring information about the viewing
behavior of the child must be a part of the
medical history, especially when the concern is
one of these suggested effects (obesity,
headache, back pain, sleep problems, etc). We
must inform parents that they should limit their
children’s viewing time and not place a
television set in the child’s bedroom. Less
sedentary and more creative activities shared
with parents and friends should take the place
of television viewing for the physical and
psychosocial health of our children.
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Hepatitis A seroprevalence in a random sample of the
Turkish population by simultaneous EPI cluster and
comparison with surveys in Turkey
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SUMMARY: Kanra G, Tezcan S, Badur S, Turkish National Study Team. Hepatitis
A seroprevalence in a random sample of the Turkish population by simultaneous

EPI cluster and comparison with surveys in Turkey. Turk J Pediatr 2002; 44:
204-210.

This study was conducted to determine the hepatitis A virus (HAV)
seroprevalence in nine provinces representative of Turkey as a whole. These
provinces are representative of the country’s geographical location, and
demographic, economic and social characteristics. In each province, sample sizes
were determined using published data on HAV seroprevalence, and sample sizes
for each province and for the cluster were calculated for each group of subjects
under the age of 30 for seroprevalence estimates within a 95% confidence
interval. The samples were selected by a cluster method, and the planned
recruitment was a total of 4,800 subjects, including 600 subjects each from
five large provinces (Istanbul, Ankara, izmir, Adana, Diyarbakir) and 450
subjects from each of the remaining four provinces (Samsun, Erzurum, Trabzon,
Edime). These numbers were distributed in accordance with the percentages
for age groups in five-year increments starting from age five for the population
under the age of 30 living in the rural and urban areas in each province. This
study of 4,462 subjects under the age of 30 in nine provinces of Turkey identified
an overall HAV seroprevalence rate of 71.3%. The distribution of HAV
seroprevalences by age showed a steady increase from one year of age from
42.7% to 91.1% at 25-29 years of age. HAV seroprevalence was slightly higher
in female subjects (73%) than in male subjects (69.3%). By educational status,
seroprevalences were comparable except in young children under age six.
Seroprevalence was notably higher in large families with six and more members
(80.1%) than in small families with five or fewer members (66.7%). According
to our study results, 50% of Turkish children are seropositive for HAV by the
age of 10 years. We believe the date support the need for a routine primary
immunization policy in Turkey and the development of effective prophylactic
programs after possible exposure. Consequently, an immunization policy can
be developed for each region according to its epidemiological conditions.

Key words: hepatitis A, vaccine, seroprevalence, Turkey.
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Hepatitis A virus (HAV) is an endemic
infectious disease caused by a picornavirus and
transmitted by fecal-oral routel.

The infectious spectrum of the disease is broad.
Jaundice, the most important symptom, is
absent or mild, leading to underdiagnosis or
missed diagnosis in young children!. Moreover,
the Ministry of Health often does not receive
correct notification of diagnosed HAV cases; the
Ministry also includes all types of hepatitis
under one title in the list of diseases requiring
notification.” Thus, the actual number of
hepatitis A cases in Turkey is not known.

Various studies about hepatitis A seroprevalence
have been conducted in Turkey, However, these
studies included only a limited number of
patients in small localization, not representing
the entire country. In a study by Coskun et al.2
that included 287 subjects in Izmir, anti-HAV
seroprevalence was found to be 96% in the
general population and 97.4% in those above
age 15. In a study with 468 subjects living in
Istanbul, Babacan et al.3 found prevalence rates
of 67% in the general population and 73.7% in
those above age 15, respectively. In another
study, Tagyaran et al.# demonstrated that anti-
HAV seroprevalence was 33.3% in children
between 3-6 years, 78.6% in those of 7-10 years,
and 77.5% in the age group of 11-14 years in
the province of Erzurum. Also, Badur et al.5
reported a 98.3% HAV seroprevalence rate
among blood donors in Diyarbakur.

The lack of a nationwide study identifying the
HAV seroprevalence in the general population
in Turkey impedes public health planning of a
vaccine program and prophylactic measures
after possible contact. We conducted this study
to determine HAV seroprevalence in nine
provinces representative of Turkey, as a whole.

Material and Methods

This HAV seroprevalence study was conducted
in nine provinces of Turkey, taking into account
the urban and rural areas of each province.
These provinces are representative of the
country’s geographical location and
demographic, economic and social
characteristics. One-third of Turkey’s population
live in these nine provinces. Moreover, the
population in these areas also includes a high
number of residents who have migrated from
neighboring and outlying provinces. The
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selected provinces were Istanbul, Ankara, [zmir,
Adana, Diyarbakir, Samsun, Trabzon, Erzurum
and Edirne.

We obtained the population distribution by
rural and urban areas in each province from the
results of the 1997 General Census conducted
by the State Institute of Statistics®. Considering
the age-related results of various local
seroprevalence studies on the housing and
environmental conditions in Turkey, we decided
that a study of the population under age 30
would be most appropriate for investigation
seroprevalence and certain epidemiological
characteristics3-5 of HAV.

In each province, sample sizes were determined
using published data on HAV seroprevalence,
and sample sizes for each province and for the
cluster were calculated for each group of
subjects under age 30 for seroprevalence
estimates within a 95% confidence interval’.
The planned recruitment was a total of 4,800
subjects, which included 600 subjects each from
five large provinces (Istanbul, Ankara, izmir,
Adana, Diyarbakir) and 450 subjects from each
of the remaining four provinces (Samsun,
Erzurum, Trabzon, Edirne). These numbers
were distributed in accordance with the
percentages for age groups in five-year
increments for the population under the age of
30 living in the rural and urban areas in each
province. The study was conducted between
February and December 1998. The sampling
method of 30 clusters recommended for field
studies by the World Health Organization was
used. This provided a practical method for
selecting subjects of a pre-determined number
in the rural and urban areas in each provinces.
A total of 60 clusters were chosen, equally
divided between urban and rural areas.

All subjects who were interviewed and who
provided blood samples completed a written
informed consent form. To obtain
epidemiological data, subjects completed a
questionnaire on housing conditions and several
economic variables. Blood samples obtained
from each subject were centrifuged and serum
samples were stored at 20 °C. In each center,
investigators were appropriately trained on
issues such as the selection of subjects,
obtaining informed consent, applying the
questionnaire, taking blood samples, and
collecting, storing and transporting sera for the



206 Kanra G, et al

serum analysis in order to provide a
standardized practice. Additionally, the
authorized Ethics Committee in each center
approved the seroprevalence study and the
Central Ethics Committee of the Ministry of
Health approved the entire study.

Serum samples were obtained and transported
to the related laboratory in accordance with the
principles of cold chain. For each serum sample,
a quantitative investigation for anti-HAV-IgG
antibodies was performed using Dade-Behring
micro-ELISA kits (Dade Behring Marburgh,
Germany).

All serum samples including controls and
references were diluted by 1/10 and added to
two separate aliquots, one containing viral
antigen and the other containing control
antigen. Following an incubation period of 60
minutes at 37 °C, aliquots were irrigated three
times so that the unbounded materials were
removed, then peroxidase-labelled anti-human
conjugate (100 ul) was added. Following an
incubation period of 60 minutes at 37 °C,
aliquots were irrigated again, and the
chromogen substrate was added. The reaction
occurring in ELISA plates stored at room
temperature for 30 minutes was terminated by
adding 100 ul of stopper buffer solution to each
aliquot. Subsequently, absorbency value for each
aliquot was detected by reading at 450 nm. By
considering the absorbency values for aliquot
covered with or without antigen and using
a-method, anti-HAV-IgG level was quan-
titatively determined for each serum sample.
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As this is a descriptive study, no statistical
analysis was performed and only the
percentages were given.

Results

Although 4,800 subjects were planned, only
4,462 (93%) subjects were interviewed and
underwent blood sampling. The overall HAV
seroprevalence rate among these subjects was
71.3% Table I shows the distribution of subjects
by province who completed the questionnaire
and underwent blood sampling.

In Ankara, Izmir and Erzurum, investigators
questioned and obtained blood samples from
more subjects than the suggested target sample
size. Seroprevalence could not be determined
in 7% of selected subjects and 5.1% of
questioned subjects. Blood samples could not
be obtained from some children under the age
of one year due to the difficulty of obtaining
blood sample.

Table II shows the demographic characteristics
of the subjects and also shows the overall
distribution of HAV seroprevalences by age
groups, steadily increasing from one year of age
from 42.7% to 91.1% at 25-29 years of age. The
majority of those living in the study provinces
had been infected with HAV before age 20. HAV
seroprevalence was slightly higher in female
subjects (73%) than in male subjects (69%),
but the difference was not significant. By
educational status, seroprevalences were

comparable except in young children under age
6 (Table II). :

Table 1. Distribution of subjects from nine provinces selected for sampling, who were interviewed and
underwent blood analysis (Turkey 1998)

Number of interviewed

Number of subjects who

Number of subjects underwent blood sampling
sampled

Provinces subjects Number %o* Number %o
Istanbul 600 563 93.8 558 99.1
Ankara 600 636 106.0 624 98.1
Izmir 600 627 104.5 617 97.6
Adana 600 570 95.0 547 96.0
Diyarbakir 600 540 90.0 470 87.0
Samsun 450 430 95.6 347 80.1
Erzurum 450 569 126.4 564 99.1
Trabzon 450 387 86.0 376 97.2
Edirne 450 379 84.2 359 94.7
Total 4800 4701 97.9 4462 94.9

* Percentages calculated for the number of sampled subjects in each province.
*¢ Percentages calculated for the number of interviewed subjects in each province.
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Table II. Distribution of subjects under the age of 30 from nine provinces by severel demographic
characteristics (Turkey 1998)

Characteristic Number Percentage HAV Seroprevalence
Age
0 61 1.3 70.2
1-4 727 15.5 42.7
5-9 875 18.6 57.0
10-14 902 19.1 70.6
15-19 798 17.0 82.5
20-24 670 143 90.9
25-29 595 12.7 91.1
Unknown 73 1.5 87.3
Sex
Male 2260 48.1 69.2
Female 2441 51.9 73.1
Education _
Child under 6 1025 21.8 49.7
Student 1581 33.7 85.8
Literate® 90 1.9 94.0
Primary School 899 19.4 85.6
Secondary-High school 783 16.9 85.6
University 95 2.1 87.9
Unknown 197 4.2 73.9
Type of Location
Urban 3074 65.7 69.9
Suburban** 300 2.1 67.3
Unknown 4
Family size
<5 3081 65.5 66.7
Six and more 26 1620 34.5 80.1
Total 4701 100.0

* Able to read and write.

** Residential areas around the cities and beyond the official municipality boundries.

HAV: hepatitis A virus

Family size did have a significant impact on
HAV seroprevalence (Table II). Seroprevalence
was notably higher in large families with six
and more members (80.1%) than in small
families with five or fewer members (66.7%).
Seroprevalence also differed with housing
conditions. Subjects living in houses with tap
water (70.0%) or toilet (70.1%) had a
significantly lower rate of seroprevalence than
in those without these facilities (84.3% in
houses with no tap water and 77.1% in houses
with no indoor toilet).

Figure 1 shows the distribution of
seroprevalence rates by age. Except for Edirne,
seroprevalence showed an increase from the age
of five years up to age 20, whereas such increase
declined as natural immunity developed in the
population at later ages. Seroprevalence was also
higher in adolescents in Eastern rather than

Western provinces. In Turkey, economic
conditions are better in the west than the east.
In the relatively richer portion of Turkey, HAV
seropositivity developed later, more profoundly
in the adolescent age group.

Discussion

Hepatitis A infection is more likely to be
asymptomatic during childhood; infection at an
older age increases the likelihood of symptom
development of clinical diseases, especially
jaundice?.

Anti-hepatitis A virus IgG (anti-HAV IgG) has
been accepted as a marker for previous hepatitis
A infection and provides immunity against the
diseased-1,

Results from epidemiological studies conducted
in other countries demonstrate that the
presence of hepatitis A antibody can vary
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Fig. 1. Age-specific HAV seroprevalence in Turkey according to socioeconomic condition of the provinces.

between different regions and ages!0.13.14,
Independent of sex and race, these differences
may be due to local conditions. Size and
heterogeneity of the study groups also may
influence results. Representative seroepidemi-
ological data is needed to establish preventive
vaccination programs as well as a post-exposure
prophylactic therapy regimen!l,

This is the first large seroprevalence study in
Turkey. Most other studies were conducted with
a limited number of subjects who were blood
donors or had been admitted to the
hospitall0.11,13-16 Based on the population
demographics of the 1997 general census, our
study subjects served as a representative cross
sample for the entire population under the age
of 30 in Turkey.

Our study included a total of 4,462 subjects
under the age of 30 from different provinces,
with 93% of the targeted sample size being
reached. This is the largest seroprevalence study
in Turkey. The overall seroprevalence of hepatitis
A was found to be 71.3%.

As HAV seroprevalence was 70.2% in infants
under one year of age and 73.2% in women
under the age of 30, we concluded that the
transmission of maternal antibodies occurs at
a high rate. Although the sample size was small,
this finding supports our findings from earlier
studies where seroprevalence was determined

to be highl0.1113-14 The fact that the
seroprevalence rate decreased to 42% between
the ages of 1-4 years despite contact with
hepatitis A suggests that the high level of HAV
seroprevalence is caused by maternal antibodies
in children under one year of age. Such a high
level will cause a decrease in the success rate
of vaccination during the first year, as
demonstrated by Kanra et all7.

The high level of maternal antibodies (up to
70%) in the first year of life and the strong
possibility of a high rate of contact with
hepatitis A due to the high level of endemicity
must be considered when planning a vaccination
program. For example, in the U.S. hepatitis A
vaccination after 24 months as been
recommended since the year 2000 in states with
a high incidence rate of hepatitis AlS.

In our study, HAV seroprevalence increased in
subjects from ages one to four years, and the
increase continued during the adolescent period.
These results demonstrated a high risk of
hepatitis A infection in schoolage children and
adolescents in Turkey.

Crowded conditions and close personal contact
are also important risk factors for hepatitis A
infection and are common in schools.

Our study showed no difference in HAV
between the sexes, as supported by other
studies2:13.15.16,
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In the study by Szmuness et allé. in New York
City, the level of hepatitis A antibodies was
shown to be two- or three-fold higher in
subjects with lower socioeconomic conditions
than in those with a higher level of welfare and
better living conditions.

In comparison of provinces, seropositivity was
significantly lower in Adana (56.7%) with a
high level of wealth and in Edirne (60.7%) with
a high level of education and socioeconomic
development than in the poor provinces of
 Diyarbakir (91.9%), Erzurum (85.1%) and
Samsun (83.6%) (Fig. 2). The higher
seropositivity in these provinces may be due to
rapid, unplanned development with poor
infrastructure. These provinces also have a high
level of migration from the rural areas or
neighboring provinces. Seropositivity was
generally lower in subjects living in houses with
tap water and toilet than in those without these
facilities, suggesting that unplanned
development without adequate sanitary
infrastructure may be a risk factor for the
diseasels, As expected, contact with hepatitis
A seemed more likely in large families. This is
not surprising if we accept that the higher
number of family members is inversely
correlated with the welfare level and socio-
cultural development of the family. In Ankara,
Istanbul and Izmir, however, where
infrastructure services are relatively sufficient,
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even in the suburbs, the family size had no
effect on the seropositivity.

The first step in preventing hepatitis A infection
is to improve the personal hygiene and
infrastructure across the country. The results
show that hepatitis A is moderately endemic
in Turkey although seroprevalence differs from
one region to another. The World Health
Organization (WHO) defines, in general,
moderately endemic countries as those
developing, having a transitional economy, and
having industrialized regions. In these
countries, children are infected with hepatitis
A at early ages. Additionally, viral spread is high,
and the infection is more frequently seen in
adolescents and young adults. The infection may
be spread through personal contact, although
outbreaks traced to contaminated water and
food may result from inadequate infrastructure.
The disease follows a course of successive
cycles, and outbreaks occur when a sufficient
number of sensitive people are reached, and
thus almost all the people are at risk.

Turkey fits the WHO profile of a developing
country where HAV exposure begins during
childhood and increases with age. Studies have
shown that vaccination plays an important role
in preventing outbreaks in these countries.

According to our study results, 50% of Turkish
children are seropositive for HAV by the age of
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10 years. In addition, seropositivity is not
similar across provinces of Turkey. HAV vaccine
is recommended in areas with high endemicity
in some developed countries. In the year 2001,
the routine immunization schedule included
HAYV vaccine in six states in the U.S. Since there
is a big difference in seroprevalence between the
provinces in Turkey, a similar program may be
recommended in here.
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Leptin levels in children with insulin

dependent diabetes mellitus

Aysun Bideci, Peyami Cinaz, Fatih Siiheyl Ezgii
Endocrinology Unit, Department of Pediatrics, Gazi University Faculty of Medicine, Ankara, Turkey

SUMMARY: Bideci A, Cinaz P, Ezgii FS. Leptin levels in children with insulin
dependent diabetes mellitus. Turk J Pediatr 2002; 44: 211-214.

Leptin, a product of the ob gene, is a polypeptide hormone produced in adipose
tissue that informs the brain about the amount of energy storage of body fat.
It has very important effects on neuroendocrine functions and energy
expenditure. The aim of our study was to determine leptin levels of children
with insulin dependent diabetes mellitus (IDDM), which is known to affect
body metabolism, and to investigate the relationship between duration of the
disease, insulin dosage, HbAlc levels, body mass index (BMI), serum lipids
and IGF-1 levels. Sixteen patients with IDDM (chronological age 13.8 + 2.6
years) whose HbAIc levels were 10.2 + 1.9 %, BMI 21.2. + 2.7 kg/m?, insulin
dosage 0.9 = 0.4 U/kg/day and duration of the disease 6.7 * 2.6 years, and 12
healthy controls (13.4 + 2.6 years) were included in the study. Fasting plasma
leptin levels were measured by radioimmunoassay method. The mean plasma
leptin levels of the patient and the control groups were 19.1 % 7.6 ng/ml and
6.1 + 2.9 ng/ml, respectively, and significant difference was found between the
two groups (p<0.05). No correlation was found between leptin values and IGF-
1, cholesterol, HDL-cholesterol, LDL-cholesterol, triglyceride levels, atherogenic
index, insulin dosage or HbAlc levels in the patient group. A weak statistical
correlation was determined between BMI and leptin levels in the IDDM group
(r=0.28, p<0.05). A positive correlation was also found between leptin levels
and the duration of the disease (r=49, p<0.05). As a result, it seems that
leptin levels of children with IDDM differed from the levels of the control group
significantly, and that the duration of insulin therapy was responsible for this
difference.

Key words: leptin, insulin dependent diabetes mellitus, children.

Leptin, a satiety factor and the product of the
ob gene, is produced in the adipose tissue and
its expression is stimulated by insulin!-3. Serum
leptin concentrations in humans are shown to
be positively correlated with body fat ratio, body
mass index (BMI) and serum insulin and
cortisol levels?-5. Leptin as a satiety factor is
thought to reduce food intake, stimulate energy
expenditure, inhibit insulin secretion from the
pancreas, increase glucose utilization, induce
lipolysis and affect triglyceride synthesis35.

We planned to investigate leptin levels and the
possible relation with disease duration, insulin
dose, HbAlc levels, serum lipids and IGF-1
levels in children with insulin dependent
diabetes mellitus (IDDM).

Material and Methods

The local ethics committee approved the study,
and informed consent was taken from all
parents and the patients.

Sixteen children (8 girls, 8 boys) with IDDM
whose ages were between 8-16 years were
involved in the study. The control group
consisted of 20 age-matched, healthy children.
All the cases with IDDM had received mixture
insulin (consists of regular and NPH insulins)
two times a day and a diabetic diet. In all
subjects duration of diabetes, insulin doses and
HbAlc levels were measured. The characteristics
of the cases are shown in Table I. None of the
patients had an acute or chronic illness apart
from IDDM, high blood pressure or
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Table I. Anthropometric measurements of patient and control groups

IDDM group Control group
Chronological age (years) 13.8x 2.6 134+ 1.9
Height (cm) 1449 + 10.9 151.2 £ 11.3
Weight (kg) 39.6 £11.3 413+ 9.8
BMI (kg/m?) 212+ 2.7 223 % 22
Insulin dosage (U/kg/day) 09 04 -
Duration of disease (years) 6.7+ 2.6 -
HbAlc levels (%) 102+ 1.9 -

IDDM: insulin dependent diabetes mellitus; BMI: body mass index.

microalbuminuria, and none had been taking
medication other than insulin. Neyzi’s growth
and developmental norms for children were
used for the evaluation of heights and weightsS.
Genital examination and pubertal staging were
performed according to the staging system of
Tanner’8, Bone ages were determined using the
atlas of Greulich and Pyle®.

Serum leptin levels were measured after an
overnight fast, between 07:30 and 08:00, before
the first insulin administration of the morning.
When blood samples were taken, plasma
glucose levels were determined by glucose-
oxidase method using a glucose analyzer. Leptin
concentrations were determined in plasma using
a commercially available kit (Rinco Research
IM). IGF-1 levels were determined by
radioimmunoassay method.

HbAlc levels were measured using a
spectrophotometer. Serum levels of total
cholesterol, triglycerides and HDL-cholesterol
(HDL-C) were measured by Technicon ra-xt
device through colorimetric method. LDL-
cholesterol (LDL-C) levels were found with
Friedewaled’s formula. Atherogenic index was
calculated by the formula [(Total cholesterol-
HDL-cholesterol)/HDL-cholesterol].

Anthropometric data of the study population are
given as mean * SD. Data was analyzed using
Student’s test, Mann-Whitney U and Pearson’s
correlation method. A p value below 0.05 was
accepted as significant. All analyses were two-
tailed and performed with the SPSS Software
Version 7.0 Windows.

Results

The mean plasma leptin levels of the patient
and control groups were 19.1 * 7.6 ng/ml and
6.1 = 2.9 ng/ml, respectively, and significant

difference was found between the two groups
(p<0.05). There was no difference between the
two groups for IGF-1 levels (p>0.05). Nor was
a significant difference found between the two
groups regarding total cholesterol, triglycerides,
HDL-C and LDL-C levels and atherogenic index
(Table II). No correlation was found between
leptin values and IGF-1, total cholesterol,
triglycerides, HDL-C and LDL-C levels,
atherogenic index, insulin dose or HbA1c levels
in the patient group. A weak statistical
correlation was determined between BMI and
leptin levels in the IDDM group (r=0.28,
p<0.05). A positive correlation was found
between leptin levels and the duration of the
diseases (r=0.49, p<0.01).

Discussion

The recent isolation and characterization of the
obese (ob) gene and its gene product leptin has
made a great contribution to the
pathophysiology of obesity and weight
homeostasis2:3. Leptin is thought to signal
satiety and filling of peripheral fat stores to the
brain, acting through specific receptors in the
hypothalamus?*. Serum leptin concentrations
in humans are known to be positively associated
with body fat percentage, BMI and serum
insulin concentration10, In addition, leptin
production by adipose tissue seems to be under
neuroendocrine control2. In humans and
animals, factors involved in glucose metabolism
are glucose itself, insulin and glucocorticoids,
and a variety of cytokines have been found to
be potent regulators of leptin expression*>.
Especially in the newly diagnosed IDDM
patients leptin levels were found to be lower,
a finding related to low insulin levels10-13.
Streptozocin-treated diabetic mice have reduced
leptin mRNA levels which are partially restored
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Table II. Lipid profile and IGF-1 levels of patient and control groups

IDDM group Control group p values
IGF-1 (ng/ml) - 200.1 +41.3 2243 £29.2 >0.05
Cholesterol (mg/dl) 191.4 = 32.1 164.2 = 37.7 >0.05
LDL-Cholesterol (mg/dl) 105.4 £ 16.4 98.7 = 20.3 >0.05
HDL-Cholesterol (mg/dl) 50.1 £12.6 51.9 = 10.7 >0.05
Triglycerides (mg/dl) 1143 + 21.6 118.0 = 234 >0.05
Atherogenic index 28+ 1.0 23+ 098 >0.05

IDDM: insulin dependent diabetes mellitus.

by insulin treatment!!. Tuominen et al.13 found
fasting plasma leptin levels to be higher in
patients with IDDM than in controls. These
authors suggested that this difference may be
due to chronically high insulin concentrations
in diabetic patients. In our study, a positive
correlation was found between disease duration
and leptin levels. This finding was related to
the long duration of insulin treatment. The
relation between poor metabolic control and
leptin levels has been stated in previous
studies!0.12-14, however, leptin levels in patients
with IDDM have given contradictory results.
The higher leptin levels in patients with IDDM
were related to the relatively higher insulin
doses given and the subsequent large amount
of adipose tissuell. However, in our study the
higher leptin levels in IDDM patients seems to
have been related to the duration of the disease
rather than BMIs, as there was no significant
difference in terms of BMI between the two
groups. In addition, this difference could not
be attributed to insulin doses, as our IDDM
patients were receiving injections only two
times daily rather than intensive therapy. The
higher leptin levels could somehow be related
to the relatively higher plasma glucose levels
in our IDDM patients, due to their poor control
of their diabetes. In previous studies in patients
with IDDM, a low and deteriorated growth
hormone-IGF axis was shown!5-17. We did not
find any difference between the IDDM and
control groups in terms of IGF-I levels in our
study. The possible correlation between leptin
and IGF-1 levels was investigated, as the
relation between insulin resistance and IGF-1
levels was known; however, we were unable to
show any correlation. Although there are some
studies in the literature showing a correlation
between serum leptin levels and lipids, we were
not able to show such a correlation.

As a result, it seems that leptin levels of
children with IDDM differ from the levels of
the control group significantly, and that the
duration of insulin therapy rather than the
amount of adipose tissue creates this difference.
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factor-I (IGF-I) and IGF-binding protein-3 levels in severe iodine deficiency.
Turk J Pediatr 2002; 44: 215-218.

Iodine deficiency is an important public health problem worldwide. It is well
known that it has severe consequences such as brain damage, developmental
delay, deficits in hearing and learning and lower intellectual attainment. It also
has a negative impact on growth. In this study, we aimed to address this issue
and we assessed height standard deviation scores of children living in an area
of severe iodine deficiency in comparison to those living in a mild iodine
deficiency area. Serum levels of insulin-like growth factor-I (IGF-I), IGF-binding
protein-3 (IGFBP-3), thyroxine (T,), and thyroid stimulating hormone (TSH)
were also analyzed to investigate the mechanisms by which iodine depletion
leads to growth failure. Pubertal children in a severe iodine deficient SID area
had lower height standard deviation scores (HSDS), IGF-I and IGFBP-3 levels
than those living in mild iodine deficient MID area. Similar findings could not
be elucidated in the prepubertal age group. The major determinants of HSDS
were age, IGF-I, IGFBP-3 and TSH. IGF-I and IGFBP-3 were negatively correlated
with T,. These findings suggest that iodine deficiency has a negative impact
on growth, as well as IGF-I and IGFBP-3 levels. This effect seems to be due
to the derangements in thyroid hormone economy arising from iodine depletion.
The degree of this impact may be related to the duration of iodine depletion
or may be dependent on the developmental stage of the organism at the time
of iodine depletion.

Key words: iodine deficiency, insulin-like growth factor-I, insulin-like growth factor-

binding protein-3.

Normal growth and development in children are
dependent on a number of factors, including
growth hormone, the growth hormone insulin-
like growth factor axis, thyroid hormones and
nutritional status. The complex relationship
between thyroid hormones and the growth
hormone - insulin-like growth factor axis has
not yet been completely understood. Although
the mechanism of action has not been fully
elucidated, thyroid hormones probably regulate
expression of insulin-like growth factor-I  (IGF-
I) receptors and its binding proteinl. In previous
studies low levels of serum IGF-I and the major
binding protein IGF-binding protein-3 (IGFBP-
3) were reported in primary hypothyroidism?-
5. The low IGF-I and IGFBP-3 levels in
hypothyroidism both in humans and animals
returned to normal with thyroxine
replacement!5-6, Jodine as a trace element is an
important substrate for thyroid hormone

synthesis. Although the thyroid gland can
tolerate a wide range of iodine intake with only
minute changes in thyroid hormone status,
iodine is still an important factor for normal
growth. This is proven in the case of cretenism
or mild-to-moderate growth failure seen in
areas of moderate-to-severe iodine deficiency.

In this study, we assessed serum levels of
IGF-1, IGFBP-3, thyroxine (T,), and thyroid
stimulating hormone (TSH) in patients with
severe iodine deficiency in various age groups
and compared them with age-matched controls
with mild iodine deficiency.

Material and Methods

A total of 78 children, aged 7-12 years, from a
mountain village in the central part of Turkey
(Bityiikgakir-Kayseri) with severe iodine
deficiency (SID) were included in the study. The
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children were assessed anthropometrically.
Height standard deviation scores (HSDS) were
calculated using the formula below:

HSDS = (X - X) / SD

where X: height measurement, and X and SD
the mean and standard deviation for the height
appropriate for age and sex’. Levels of serum
IGF-1, IGFBP-3 and urinary iodine were
measured and compared to 75 age-matched
controls living in a mild iodine deficient (MID)
area in Ankara.

Urinary iodine was determined in randomly
collected urine samples using the Sandell-
Kolthoff reaction. Urine was first digested with
hydrochloric acid in a heating block and iodine
was determined from its catalytic reduction of
ceric ammonium sulfate in the presence of
arsenious acid. Median urinary iodine/creatinine
(ug/g creatinine) was used as a criteria of iodine
status?-11,

Serum IGF-] level was determined by coated
tube IRMA (Diagnostic Systems Laboratories,
Webster, TX, USA). The extraction procedure
was performed after acidifying the serum to
dissociate IGF-I from its binding proteins.
Serum IGFBP-3 was measured using a double
antibody radioimmunoassay (RIA) (Diagnositc
Systems Laboratories, Webster, TX, USA).

Serum T, and TSH were measured using
standard RIA and IRMA kits (ICN
Pharmaceuticals, Costa Mesa, CA, USA;
BRAHMS Diagnostica, Berlin, Germany).

Statistical evaluation was made using Statistical

Package for Social Sciences (SPSS). Serum IGF-

Table 1. Urinary iodine/creatinine, serum IGF-],
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I and IGFBP-3 levels showed when logarithmic
transformation was carried out. Student’s t-test,
Kruskal-Wallis and Mann-Whitney U tests were
used in the comparisons. Correlation analysis
and linear regression model was used where
appropriate. P<0.05 was accepted as significant.

Results

The study group consisted of 78 children (43
boys, 35 girls), aged 7-12 years (9.3 = 1.7 years,
mean = SD) living in an SID area (median
iodine/creatinine: 19.7 ug/g creatinine). Their
HSDS and IGF-1, IGFBP-3 levels were compared
to 75 age-matched controls (40 boys, 35 girls)
living in an area with MID (median iodine/
creatinine: 60.8 ug/g creatinine).

In the prepubertal age group (7-9 years) HSDS,
and serum IGF-1 and IGFBP-3 levels did not
differ between the children living in the SID and
MID areas. In the pubertal age group, however,
all parameters were significantly lower in
children from the SID area than in those living
in an MID area (Table I, p<0.0001).

IGF-I and IGFBP-3 correlated significantly with
the HSDS of the children (r=0.52, p<0.0001,
and r=0.57, p<0.0001, respectively). Serum
IGF-I showed significant negative correlation to
T, (r=-0.42, p<0.0001), whereas IGFBP-3 was
only weakly correlated to T, (r=-0.23,
p=0.044). There was negative correlation
between T, and TSH as expected, although the
correlation was not strong (r=-0.34, p=0.003).

Factors influencing HSDS were analyzed by
multiple regression analysis. In the regression

IGFBP-3 levels, and height standard deviation scores

(HSDS) in children from mild and severe iodine deficient (ID) areas

I/Creatinine (ug/g)* IGF-I (ng/mi) IGFBP-3 (mg/ml) HSDS
Severe ID Area
7-9 years (45) 18.11 131.8 + 14.4 28=+0.1 0204
10-12 years (33) 31.3¢ 108.6 + 19.31 2.6 £0.1% -3.2 + 048
Mild ID Area
7-9 years (28) 53.6! 108.1 = 16.1 3.3+03 0.0+ 0.2
10-12 years (47) 64.6} 337.8 £ 33.4" 3.4 £0.2% 0.3 +0.15

* Urinary iodine/creatinine ratio is given as median values; all other parameters are given as mean * SEM

1

b4
11t
13

p<0.0001 iodine/creatinine levels of MID vs SID arca at the age of 7-9 years

p=0.005 iodine/creatinine levels of MID ve SID area at the age of 10-12 years

p<0.0001 IGF-I levels of children in MID area were significantly higher than in children from SID area
p<0.0001 IGFBP-3 levels of children in MID arca were significantly higher than in children from SID area

$  p<0.0001 HSDS of children in MID area were significantly higher than in children from SID area

IGF-1: insulin-like growth factor-I; IGFBP-3: IGF-binding

protein-3; SEM: standard error of the mecan.
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Incidence of dysrhythmias in congenitally corrected transposition of the great
arteries. Turk J Pediatr 2002; 44: 219-223.

We reviewed hospital records of 45 children with corrected transposition of
the great arteries (c-TGA) to determine the incidence and outcome of congenital
and postoperative dysrhythmias seen in this congenital anomaly.

Our study comprised 45 patients (12 girls, 33 boys). The mean age of the
patients at initial evaluation was 3.4 * 3.7 years, and they were followed for
a mean period of 3.5 + 4 years.

Forty-three patients (95%) with c-TGA had associated intracardiac defects. Two
patients (5%) did not have any cardiac defects. In 31 (69%) of the 45 patients,
ventricular septal defect (VSD) was present, while the remaining 14 patients
(31%) had intact ventricular septum. VSD repair was done in 17 of 31 patients.

Different types of dysrhythmias were detected in 19 of 45 patients. Six patients
(13%) presented initially with congenital complete atrioventricular block (AVB)
and five patients with postoperative complete ve AVB. Pacemaker implantation
was required for 11 patients with complete AVB. In eight patients, ventricular
and supraventricular ectopic beats, left bundle-branch block (LBBB) and first-
degree AVB were determined but therapy was not required.

Twenty-five (58%) of 43 patients with intracardiac defects underwent different
surgical procedures. Permanent pacemaker implantation was required for five
patients (29%) after VSD repair (17 patients) due to postoperative complete
AVB. The incidence of congenital AVB in 14 patients with intact ventricular
septum was found to be high (29%) in comparison to the group with VSD
(6%).

Patients diagnosed as c-TGA with or without cardiac defects should be followed
carefully during their clinical course to identify and treat different types of
dysrhythmias that can appear at any time.

Key words: corrected transposition, complete heart block, ventricular septal defect.

In congenitally corrected transposition of the
great arteries (c-TGA), there is a discordant
atrioventricular connection (right atrium to left
ventricle and left atrium to right ventricle), and
a discordant ventriculoarterial connection (left
ventricle to pulmonary artery and right ventricle
to aorta). Since it is physiologically a corrected
transposition, the associated anomalies
[ventricular septal defect (VSD), single
ventricle, pulmonary stenosis (PS), left
atrioventricular valve malformations] and
conduction defects determine the prognosis.

Ventricular inversion frequently is associated
with conduction disturbances ranging from
first-degree atrioventricular block (AVB) to
complete AVB. Complete AVB may appear
spontaneously or during surgical treatment of
associated defects. Approximately 10% of the
patients present initially with complete AVB.
First-degree or second-degree AVBs also have
the tendency to progress to complete AVB with
increasing age. In postoperative complete AVB,
pacemaker therapy is always indicated.
Congenital complete AVB may also not be well
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tolerated; pacemaker therapy is recommended
early after the recognition of complete AVBI1-3,
Atrial arrhythmias and Wolff-Parkinson-White
syndrome are occasionally present*sS,

In this study, we reviewed our patients with c-
TGA with regard to associated intracardiac
defects and their surgical management, types
of dysrhythmias and follow-up results. We
stress the importance of close follow-up in all
patients with or without cardiac defects, to
recognize and treat the different types of
dysrhythmias which can appear at any time.

Material and Methods

In this study, 45 children (12 girls, 33 boys)
diagnosed as c-TGA between January 1989 and
December 1999 at Hacettepe Children’s
Hospital, Department of Pediatric Cardiology
were retrospectively evaluated. The diagnosis of
¢-TGA was made in all patients by both two-
dimensional and Doppler echocardiography, and
then cardiac catheterization and biplane
angiography were performed in 31 patients. All
the patients were evaluated regarding
dysrhythmia by 12-lead surface
electrocardiogram and 24-hour ambulatory
electrocardiographic monitoring at intervals of
six to 12 months. The ages of the patients at
the time of diagnosis ranged from 2 days to 11
years (mean 3.4 + 3.7 years) and they were
followed for a mean period of 3.5 + 4 years
(range 3 days to 12 years). In all patients, the
following parameters were evaluated: a) cardiac
defects and their surgical management, b) types
of dysrhythmias, c) follow-up results of
dysrhythmia.

Of 45 patients with c-TGA, 43 (95%) had
associated intracardiac defects (Table I). Two
patients (5%) did not have any cardiac defect.
One of these patients had dextrocardia and the
other had a history of chest pain.

Twenty-five (58%) of 43 patients with
intracardiac defects underwent different surgical
procedures (Table II). The mean age of these
patients at operation was 4.4 + 4.2 yecars (range
2 months to 14 years). VSD was present in 31
(69%) of the 45 patients while 14 patients
(31%) had intact ventricular septum. VSD
repair was done in 17 (55%) of the 31 patients.
Because of secondary pulmonary hypertension,
pulmonary artery banding was also performed
in five (2 patients had Ebstein’s anomaly) of
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Table I. Associated intracardiac lesions
in 45 patients with corrected
transposition of the great arteries

Intracardiac lesions n %o
Ventricular septal defect 31 69
Left AV valve regurgitation 30 66
Pulmonary stenosis 14 31
Right AV valve regurgitation 8 17
Ebstein’s anomaly 6 13
Atrial septal defect 5 11
Dextrocardia 5 11

AV: atrioventricular

Table II. Surgical procedures in
25 patients with corrected transposition of the
great arteries

2

Surgical procedures

P

- WwWwUoo N

Ventricular septal defect repair

Left AV valve replacement

Atrial septal defect repair

Pulmonary artery banding

Pulmonary commissurotomy
Blalock-Taussig shunt

Left ventricle-pulmonary’ artery conduit

AV: atrioventricular

17 patients with VSD repair. Left AV valve
replacement was performed in six (29%) (2
patients had Ebstein’s anomaly) of 30 patients
due to the left AV valve regurgitation. In 14
patients with PS, pulmonary commissurotomy
(3 patients), Blalock-Taussig shunt (3 patients)
and left ventricle-pulmonary artery conduit (1
patient) were done. Atrial septal defect repair
was performed in five patients. All the patients
were examined at intervals of six to 12 months
for dysrhythmia.

Different types of dysrhythmias were
determined in 19 of 45 patients (Table III).
Ventricular and supraventricular ectopic beats,
left bundle-branch block (LBBB) and first-
degree AVB were determined in eight patients
who had no complaint related to dysrhythmia
and normal screening with 12-lead surface
electrocardiogram. They were followed without
requiring any treatment in their follow-up
period.

Six patients had congenitally complete AVB
when first seen. Three of them had a history
of syncope and/or fatigue and one patient had
fetal bradycardia. The ages of six patients (13%)
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Table III. Dysrhythmias in 19 of 45 patients with corrected transposition of the great arteries c-TGA

Types of dysrythmia

Patient (n: 19)

First degree AVB + supraventricular ectopic beats

Supraventricular ectopic beats + left bundle-branch block

Left bundle-branch block
Supraventricular ectopic beats
Ventricular ectopic beats
Postoperative AVB

Congenital AVB

AN W N et oyt

AVB: atrioventricular block

with congenitally complete AVB at the time of
diagnosis ranged from 2 months to 11 years
(mean 2.8 + 4.2 years). Two of them had VSD
and pulmonary hypertension for which
pulmonary artery banding was performed and
four had intact ventricular septum. One of the
patients with intact ventricular septum had ASD
which was repaired. Three other patients had
left AV valve regurgitation, for which one had
undergone valve replacement.

Postoperatively complete AVB developed in five
(29%) of the 17 patients with VSD repair, and
their mean age at the operation time was
4.9 + 5.4 years (range 5 months to 14 years).
Two of five patients had undergone both
pulmonary commissurotomy procedure and
VSD repair. Eleven patients with congenital (6
patients) and postoperative complete AV block
(5 patients) underwent permanent pacemaker
implantation.-

The incidence of congenitally complete AVB in
the patients with intact ventricular septum was
found to be higher (29%) in comparison to the
group with VSD (6%) (Table IV). The incidence
of normal sinus rhythm among patients with
VSD was found to be higher than among those
with intact ventricular septum (94% and 71%,
respectively).

Follow-up: An eight-year-old patient with the
diagnosis of Eisenmenger syndrome as a resuit
of VSD and pulmonary hypertension was

followed with only drug therapy. A newborn
patient with Ebstein’s anomaly and VSD died
of sepsis.

Two patients who had undergone VSD repair
died suddenly on the postoperative first day
because of probable dysrhythmia. One of the
patients had also undergone left ventricle-
pulmonary artery conduit procedure.

At the time of last follow-up, 41 of 45 patients
were in New York Heart Association Functional
Class I - Class II.

Discussion

Ventricular inversion with L-transposition of the
great arteries occurs in 1.4% of congenital
cardiac defects2. The most commonly associated
intracardiac defects are VSD (50-80%), PS (45-
53%) and left atrioventricular valve
regurgitation (18-90%)1-3.79, In our study, we
found incidence of VSD as 69%, incidence of
PS as 31% and incidence of left AV valve
regurgitation as 66%.

In ¢-TGA, usually the posterior AV node fails
to connect to His’ bundle. An accessory anterior
AV node is present, anteriorly adjacent to the
pulmonary and mitral annuli. This node gives
rise to the bundle of His, which penetrates the
mitral annulus and then passes into the anterior
aspect of the roof of the pulmonary outflow
tract and reaches the ventricular septum. In the
specimens with intact septum. His’ bundle is

Table IV. Classification of 11 patients with congenitally complete AVB according to VSD

Sinus rhythm Congenital AVB

n n (%) n (%)
VSD 31 29 (94%) 2 (6%)
Intact ventricular septum 14 10 (71%) 4 (29%)
Total 45 39 (87%) 6 (13%)

AVB: atrioventricular block; VSD: Ventricular septal defect
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anterior to the membranous septum and
intervenes between the pulmonary outflow tract
and left-sided ventricle. In the specimens with
defects, the bundle is related to the right side
of the anterior rim of the defect and bifurcates
to give rise to inverted bundle branches!0-11,
Avoidance of these areas in surgical repair of
VSDS and correction of subvalvar pulmonary
stenosis in such cases should reduce the risk
of traumatic heart block.

Furthermore, as a result of developing fibrosis
in this precariously positioned AV bundle,
congenital AV conduction abnormalities may
occur with increasing age. Huhta et al.12
reported that the risk of complete AVB
increased linearly with age at a range of
approximately 2% per year. The incidence of
complete AVB in the median 10 year follow-up
period is as high as 30%12.13, The patients
reported previously had been followed from
childhood to late adulthood. Congenital
complete AVB in our series was 13% in the
median 3.5 years (range 3 days to 12 years).
The incidence of congenital complete AVB in
patients with intact ventricular septum was
higher than in those with VSD (29% and 6%,
respectively). Similar results were also reported
by Huhta et al.!2 and Daliento et al!3. These
results may be due to the longer life expectancy
in these patients than in those with complicated
¢-TGA or to the greater mechanical stress
exerted on the conduction system when the
ventricular septum is intact10.12.13,

The incidence of postoperative complete AVB
in 17 patients who had VSD repair was 29% (5
patients). Two of five patients with VSD repair
also underwent pulmonary commissurotomy.
Previous studies have reported incidence of
postoperative complete AVB as 24-26% in
patients with VSD repairl214, Furthermore,
McGrath et al.14 observed that older age at
repair was a risk factor for the development of
heart block in patients with ventriculoarterial
connections other than discordant
ventricouloarterial connection, in which
atrioventricular valve chordae may straddle or
attach to the edge of the VSD. This may be due
to a morphologic variability in the location of
the AV node and His’ bundle that makes
patients with c-TGA less likely to develop
complete heart block.

In congenitally ¢-TGA, first-and second-dcgree
AV block may precede complete AV block, as
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histologic study has revealed that fibrosis of the
His bundle is a typical finding of acquired
complete AV block!.12.13, Therefore, first-and
second-degree blocks in patients with ¢-TGA
must be followed carefully. One patient had
first-degree AV block and was followed up
without progressing to complete AV block.

In congenitally ¢-TGA, atrial arrhythmias and
Wolff-Parkinson-White syndrome are
occasionally present*6. We observed ventricular
and supraventricular ectopic beats in seven of
19 patients with dysrhythmia. Ventricular
ectopic beats were fewer than 10 to 20 per hour,
and were evaluated as infrequent!5; no
treatment was necessary for them.

We conclude that patients with c-TGA are at
increased risk of developing complete AV block
throughout their lives. Careful follow-up of
these patients may be benefical in preventing
poor prognosis resulting from dysrhythmia.
Indication for the implantation of a permanent
pacemaker should be considered in symptomatic
children because of the high 1nc1dence of sudden
cardiac deaths.
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Early physiotherapy intervention in premature infants
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SUMMARY: Yigit §, Kerem M, Livanelioglu A, Oran O, Erdem G, Mutlu A,
Turanh G, Tekinalp G, Yurdakok M. Early physiotherapy intervention in
premature infants. Turk J Pediatr 2002; 44: 224-229.

Preterm infants are more likely to have disabling cerebral palsy (CP) than term
infants. It has been reported that early therapeutic approaches may be appropriate
for infants at risk of neuromotor dysfunction, to minimize the degree of future
handicaps. Two hundrr 1 and twenty-nine infants born at less than 34 weeks’
gestation, with birth weight <2,000 g, cared for in the neonatal intensive care
unit of Hacettepe University Hospital between January 1997-June 1999 were
included in this study. Of the 229 infants initially included, 39 (17%) were
dropped from the study within the first 12 months’ assessment, due to lack of
participation from the families. Thirty of the remaining 190 infants were found
to have perinatal hypoxia or abnormal neurosonography, and were taken as the
group at risk of development of CP, thus receiving early intervention therapy;
these are listed as “premature at risk”. The study group consisted of 160 infants
not considered at risk. These were randomly paired into two groups of 80 infants,
one that was given early interventional therapy, and the control group that
received no program. Eleven of the 30 infants at risk, 2 of the 80 infants from
the intervention group, and 4 of the 80 from the control group were diagnosed
as having CP within the first six months of life. '

There was no difference in the age of loss or acquisition of reflexes and general
abilities between the intervention and control groups. There was no difference
in the prevalence of CP between the intervention and control groups. In
conclusion this study showed no effect of early intervention in premature babies
without risk of CP other than prematurity.

Key words: physiotherapy, early intervention, premature.

Preterm infants are more likely to have disabling
cerebral palsy (CP) than term infants. Early
exposure to the extra-uterine environment may
impact on motor development in these infants,
increasing length of exposure and impacting
differentially on motor development according
to gestational age at birth. Certain aspects of
motor maturation may be delayed by early birth,
while others may be accelerated by the extra-
uterine experiencel. Motor development is an
important area for monitoring of preterm
infants since one-third of all cases of CP occur
in children born prematurely2. Physical therapy
has been the treatment of choice for children
suffering from ncuromotor disorders such as
CP3. It has been reported that early therapeutic

approaches may be appropriate for infants at
risk of neuromotor dysfunction, to minimize the
degree of future handicaps. However, affected
children are often not identifiable at birth, thus
making early treatment impossible. Twenty-
seven studies of early intervention programs
found that 93% of all studies reported
successful interventions; however, these were
often based on subjective reports and
observations. Reviewers found statistical
support for effectiveness in only 48% of the
studies*. In another study3, designed to show
prevention of CP by early intervention, no
statistically significant difference in the
neurologic status or motor and overall
development was found after 12 months of
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treatment. The current study is designed to
assess the effects of early interventional therapy
in preterm infants.

Material and Methods

Two hundred and twenty-nine infants born at
less than 34 weeks’ gestation, with birth weight
2,000 g, cared for in the neonatal intensive care
unit of Hacettepe University Hospital between
January 1997-June 1999 were included in this
study. Patients were registered for the study
before discharge from hospital. Infants with
severe congenital malformation, chromosomal
abnormalities or metabolic diseases were
excluded from the study. Gestational age was
determined according to the last menstrual
period and/or early ultrasound, and confirmed
by New Ballard Scores. Full details of the
pregnancy, birth history, Apgar scores and
neonatal course (including details of nutrition,
bilirubin levels, oxygen supplementation, and
ventilatory support) were collected
prospectively. Perinatal hypoxia diagnosis was
made for the following infants: 1) with Apgar
score of 5 or less at five minutes, 2) with cord
blood pH lower than 7, and 3) when required
bag and mask ventilation for more than three
minutes immediately after birth. Cranial
ultrasonography was performed on all infants,
while cranial tomography or magnetic resonance
imaging was performed in infants with
abnormal neurosonography findings. For the
first nine months, all study infants were seen
monthly by the same physical therapist, then
once every three months until 18-24 months
old. Infants were also assessed by a
neonatologist and a pediatric neurologist.

Assessment was made, recording age at
acquisition of general abilities (e.g. head control,
rolling, crawling, sitting and walking) and reflexes
(e.g. protective extension, corrective reaction,
equilibrium), and age at loss of primitive reflexes
[e.g. Moro, symmetrical tonic neck reflex (STNR),
asymmetrical tonic neck reflex (ATNR), and
positive support]6. Ages of acquisition of general
abilities or of loss of primitive reflexes are given
at chronologic and corrected ages.

Infants with perinatal hypoxia or abnormal
neurosonography findings were included in the
group at risk of development of CP and taken
into early intervention therapy. Infants without
any risk other than prematurity were assigned
to intervention and non-intervention subgroups.
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Infant in the intervention group, like the
children in the at risk group, were treated in
hospital according to techniques previously
described’-19, In addition they were given a
home exercise program.

The diagnosis of CP was based on persistently
abnormal neurological examination (spasticity
and/or variable tone and/or persistent primitive
and pathologic reflexes) and functional
impairment (including abnormal quality of

_movement). Data are presented as means (SD).

Differences among groups were tested using
Student’s t test, one-way analysis of variance
and chi-square analysis.

Results

Of the 229 infants initially included, 39 (17%)
were dropped from the study within the first 12
months’ assessment, due to lack of participation
from the families. Thirty of the remaining 190
infants were found to have perinatal hypoxia or

_ abnormal neurosonography, and were taken as

the group at risk of development of CP thus
receiving early intervention therapy; these are
listed as “premature at risk”. The study group
consisted of 160 infants not considered at risk.
These were randomly paired into two groups
of 80 infants, one that was given early
interventional therapy (listed as “study group”),
and the control group that received no program
(listed as “control group”). Eleven of the 30
infants at risk, 2 of the 80 infants from the
intervention group, and 4 of the 80 from the
control group were diagnosed as having CP
within the first six months of life. As soon as
diagnosis was made; all 17 infants were given
specific therapy!! appropriate to their condition
and were considered as a fourth study group,
namely CP. Table I shows mean birth weight,
gestational age, gestational height, Apgar scores,
gender, parental education levels and relevant
hospital data for the four groups. Birth weights
and birth heights of children in the at risk group
were lower than for the other babies.
Hospitalization and ventilation times of babies
with CP were significantly longer than for
babies in the other groups. Table 11 shows age
of loss of primitive reflexes and age of
acquisition of general abilities for intervention,
non-intervention and risk groups. There was no
difference in the ages of loss or acquisition of
reflexes and general abilities between the study
and control groups other than for Moro reflex.
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Table I. Characteristics of the patients
Study group Control group Premature Cerebral
Exercise (+) Exercise (-) at risk palsy
N=78 N=76 N=19 N=17
Characteristics Mean=SD Mean=SD Mean=SD Mean=SD
Gestational age (weeks) 31.27+2.18 31.98+1.60 31.31x1.85 30.68+3.18
Birth weight (g) 1543+54%4]11.24 1578.79+410.85 1356.27+429.25* 1517.25+654.08
Birth height (cm) 40.48+3.57 40.80+5.46 38.66+3.63* 40.46x4.32
Apgar (5 min.) 7.56x1.60 7.67x1.62 6.26+2.68 6.66+1.41
Hospitalization time (days) 17.70+10.70 16.05+9.29 24.78+14.26 34.11x32.72*
Ventilation time (days) 4.05x2.74 3.50x2.28 4.23+2.74 7.57+1.52°*
Mother’s age (years) 30.18x5.19 29.88+4.96 28.89+5.44 32.00+6.94
N % N %o N % N %

Gender Girl 38 48.7 33 434 7 36.8 8 529

Boy 40 51.3 43 56.6 12 63.2 9 47.1
Labor Cesarean 67 85.9 58 76.5 17 895 15 882

Normal 11 141 18 235 2 10.5 2 118
Pregnancy Single 50 64.1 52 684 16 84.2 - 15 88.2

Multiple 28 359 24 31.6 3 15 2 118
Parental Education Level
Primary School Mother 23 295 30 395 7 36.8 6 353

Father 12 154 13 17.1 4 210 5 294
High School or University

Mother 55 70.5 46 60.5 12 632" 11  64.7

Father 66 84.6 63 829 15 79.0 12 70.6
* p<0.05
** p<0.01

Age of loss of Moro reflex was slightly lower
in the control group than in the study group.
Acquisition age of protective extension reflex
was higher in babies at risk than in the other
groups. Chronological ages of loss of primitive
reflexes seen in both study and control groups
were compatible with generally accepted ages
for term babies, while corrected ages of
acquisition of general abilities seen in both
study and control groups were also compatible
with generally accepted ages for term babies!2,

Five of 78 babies from the study group showed
mild spasticity and hyperreflexia within the first
two months of life. These symptoms were
virtually resolved by the time the babies reached
four months of corrected age. Table III gives
medical diagnosis of the study and control
groups during hospitalization, showing no
difference between the study and control
groups. Table IV shows age of loss of primitive
reflexes and age of acquisition of general
abilities for babies diagnosed as CP versus the
control group. Age of loss of Moro reflex and

motor developmental levels were very different
from the control group.

Discussion

Preterm birth is associated with a clear increase
in risk of CP13.14, Several hypotheses have been
proposed to explain the origins of CP in preterm
babies. It may be result of ischemic insult in
utero, leading to both preterm birth and damage
to white matter!3 or, it may be that immature
babies, who are vulnerable to cerebral
hemorrhage and ischemia, sustain injury as a
result of intrapartum and neonatal
complications!5, The stress and medical
complications associated with preterm birth are
presumed to have a negative influence on
development, resulting in the differences seen
between preterm and fullterm infants2.

Early intervention strategies for premature
babies for the prevention of CP were first
developed in 1980. One of these studies,
conducted by Piper et al3,, failed to show any
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Table IV. Ages of loss of primitive reflexes and of acquisition of general abilities for babies
diagnosed as CP versus the control group

Cerebral palsy (CP)

Corrected age Chronological age Corrected age Chronological age
Reflex Mean+SD Mean+SD Mean=+SD Mean+SD
Moro 3.87x1.72* 6.08+1.83* 3.04+1.49* 4.90+1.46°
STNR 3.45+1.42 5.81+1.77 2.77x1.15 4.66+1.12
ATNR 4.04+1.23 6.16+1.46 2.67+1.18 4.42+1.09
(+) Support 2.57+1.33 4.92+1.38 2.03+1.54 3.84x1.77
Protective extension 7.92+1.17 10.14+1.34 5.95+1.04 7.55+1.10
Corrective reaction 5.27+1.78 7.66+0.58 5.31+0.95 7.14+0.99
Equilibrium 7.07x1.01 9.28+1.11 5.71+1.22 7.52+1.03
Motor developmental levels
Head control (n=17) 2.55+1.31 4.90+1.41 2.29+1.32 4.17+1.38
Rolling (n=17) 7.25+4.26* 9.58+4.14* 491x1.17* 6.76x1.21*
Sitting (n=14) 10.23+4.37** 12.69+4.40** 6.54+1.53** 8.33%1.59**
Crawling (n=12) 13.33+6.29* 15.88+6.58* 8.52+1.74* 10.19+1.69*
Walking (n=10) 22.25+8.42* 24.62+8.76** 12.18+3.10** 13.91+3.18**
Clinical type N %
Spastic Diplegia 12 70.6
Spastic Tetraplegia 3 17.7
Spastic Hemiplegia 2 11.7

* p<0.05 . .

** p<0.01

STNR symmetrical tonic neck reflex

The patients diagnosed as CP were given
neurodevelopmental therapy, as it is one of the
most common approaches for infants presenting
mild-to-moderate neurological dysfunction. In
this study most of the infants with CP were
diagnosed around the age of six months. One
of the benefits of the study was the
establishment of the importance of a routine
follow-up program for all infants diagnosed as
at risk of developing CP. In conclusion, this
study showed no effect of early intervention in
premature babies without risk of CP other than
prematurity.
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This study was performed to determine the relationship between infant feeding
habits, oral hygiene patterns, parents’ education level and early childhood caries
(ECC) in nine-to 59-month-old Turkish children. Clinical examinations were
carried out by a pediatric dentist using dmft indices, and the dmft was found
to be 5.8. In the other part of the study, the mothers completed questionnaires
for information related to risk factors. Father’s education level and fluoride
consumption showed statistical associations with caries. Breast - bottle-feeding
together was more common, and these children had a higher prevalence of
caries than the children who were only breast-fed. Also, children who were
bottle-fed at night developed more caries lesions. Frequent consumption of
sugar-containing beverages was a common habit among children. Brushing habit
did not have any effect on carious development in this study. Based on these
associations it is concluded that ECC is a risk factor for general health of

children in Turkey.

Key words: early childhood caries, risk factors.

Early childhood caries (ECC) is a specific form
of rampant caries attributed to the prolonged
use of a nursing bottle containing fermentable
carbohydrate liquids. Not only bottle abuse but
also prolonged breast-feeding is considered to
be a contributing factor to the development of
caries in early childhood?7. This condition is
also attributed to frequent use of sweetened

medicaments8? and to sweetened pacifier
usagel0,

The syndrome has been characterized as first
affecting the labial and lingual surfaces of the
four maxillary incisors followed by maxillary
molars, mandibular molars and, rarely,
mandibular incisors 19(Fig. 1a, b, ¢). More
extensive patterns of caries are observed in
toddlers with prolonged nursing habits and lack
of oral hygiene. -

Despite considerable advances in the prevention
of dental caries, it is still a problem among
infants and toddlers living in poor economic
circumstances in both developing and
industrialized countries in which undernutrition
is common!. The number of children suffering
from this form of dental decay ranges between
1-70% among different cultural and ethnic
groups!l. In industrialized countries the

prevalence, severity and patterns of caries are
thought to relate to determinants that include
social and educational background, and dietary
and oral hygiene practices!213, These factors
may not affect caries development in the same
way in developing countries. The prevalence of
ECC in Turkey has been determined as 8% in
a population of high socio-economic groups and
might be high as 10% for the country as a
wholel4,

A child who has poor oral health is not a
healthy child, and any efforts to improve child
health which do not address oral health are
certain to faill5, An understanding of the
relationship between etiological factors and
ECC is necessary to better comprehend the
situation and to develop new public health
programs. The purpose of this study therefore,
was to evaluate factors related to ECC to find
out successful solutions to the public health
challenges.

Material and Methods

One hundred and twenty children aged nine to
59 months and their parents who were seen in
our clinic in Ankara were eligible to participate
in this study. The participants live in the area
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given milk in an infant bottle with sugar, honey
or other sweet items added, two or more times
a day. Children who never/occasionally or
frequently used sweetened beverages in the
bottle developed caries lesions at rates of 60%
and 65.9%, respectively. Although sweetened
beverages are a risk factor for caries
development, there was no statistically
significant relationship between consumption
frequency of sweetened beverages and ECC.

No significant association between the usage of
sugar containing medicine and development of
caries was found in our study.

An examination of brushing habit revealed that
30.8% of children brushed their teeth with
fluoridated toothpaste. Of these children 62.2%
developed ECC, while 72.3% of the non-users
developed ECC. The brushing habit did not
show differences in nursing caries development
statistically (x2=1231, p=0.267).

Finally, 73.9% of the children with ECC had
never taken fluoride supplement. The difference
between the fluoride supplement consumption

and caries development was significant
(x2=4.163, p=0.041).

Discussion

This study considered prevalence of ECC and
association with caries risk factors in nine-to-
59-month old Turkish children. The mean dmft
of this population was 5.8. According to three
other studies conducted in our country, the
mean or percentage of dmft of preschool
children were found to be 1.0816 0.6817 16,518,
The mean dmft in this study was found to be
higher than the other studies, perhaps because
as the study group was chosen from the patients
who applied to our clinic.

Appropriate breastfeeding is well recognized as
the best diet for infants. However, both uptake
and duration of breast-feeding varies within and
between countries and depends on several
factors, such as medical professionals’
guidelines, traditions, and cultural and social
contexts!2, For example, 31.6% of the children
in this study had been soleley breast-fed and
73.6% of them had been breastfeeding beyond
13 months. In a Swedish study, only 7% of the
Swedish infants were breastfed at twelve
months!%, The average duration of breast-
feeding among Jordan children is 8.9 months!3,
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Under normal dietary conditions, milk is not
considered to be cariogenic agent, but repeated
and prolonged exposure leads to a larger
decrease in plaque pH20. Although both plaque
and enamel dissolutions are less for bovine and
human milk compared to lactose and sucrose
solutions, it was found that in comparison to
bovine milk, more enamel dissolution was
caused by human milk2!,

From the reported findings, the impression may
be gained that breastfeeding is undesirable.
However, the clinical reports attributable to on-
demand breastfeeding are extremely rare, and
the benefits of breastfeeding overweight any
possible harmful effects. Simple preventive
measures such as tooth cleaning from an early
age should do much to prevent onset and
development of breastmilk caries?2.

In this study, 73.6% of the children were breast-
fed beyond 13 months. Duration of breast-
feeding did not significantly relate to the
presence of caries, and the mean caries scores
were high in all groups. Like some other
authors, we concluded that it is not the breast-
feeding necessarily that causes dental caries, but
rather other caries-promoting habits like poor
oral hygiene, intake of.sugar-containing
beverages or low fluoride consumption?3-27,

According to the results of the study, breast-
feeding and bottle usage together was more
common among children. Children who were
using a bottle at night developed more caries
lesions than those the others who only a used
bottle during the day.

Reports on the subject have shown that the
manner in which a child falls asleep is the most
important factor in ECC development?8, The
mouth volume of milk obtained from the
artificial nipple is not enough to stimulate the
swallowing reflex. Thus, in bottle feeding the
milk accumulates in the mouth around the teeth
until the swallowing reflex is stimulated?s. This
finding supports the basic theoretical
mechanism of why bottle feeding at night is a
risk factor of ECC. Because usage of a bottle
containing sweetened milk and/or beverages is
the main risk factor, it is recommended to
substitute a cup for the bottle by 12 months of
age?d,

Studies in many parts of the world have
consistently recorded that caries was higher
among children of mothers with the lowest
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A hospital outbreak of aseptic meningitis due to
echovirus type 30 in Antalya, Turkey
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SUMMARY: Akman S, Ozkaya E, Colak D, Daloglu M. A hospital outbreak of
aseptic meningitis due to Echovirus type 30 in Antalya, Turkey. Turk J Pediatr
2002; 44: 237-239.

We analyzed clinical and laboratory findings of 23 hospitalized patients with
aseptic meningitis in the Department of Pediatrics, Akdeniz University Hospital.
The patients presented with the classic symptoms and signs of aseptic
meningitis. Protein levels of the cerebrospinal fluid (CSF) samples ranged from
18 to 99 mg/dl, with a mean of 36.5+4.9 mg/dl. The mean ratio of CSF glucose
compared to blood samples was 0.73. Echovirus type 30 was identified in CSF
and/or stool samples of 19 patients. Four patients had negative virus culture.
The outcome was favorable in all patients. We thought that this outbreak of
aseptic meningitis in our department might denote a summer outbreak in the
city. However, this remained unproven since field investigations could not be
completed. Advances in virus culture or polymerase chain reaction techniques
and satisfactory medical records may help patient care by promoting early
diagnosis and by eliminating unnecessary antibiotic therapy, allowing

epidemiological studies.

Key words: aseptic meningitis, echovirus type 30.

Acute aseptic meningitis is characterized by
fever, vomiting, headache, weakness, diarrhea,
and pain in the neck, back and legs, and by
cerebrospinal fluid (CSF) pleocytosis in the
absence of bacteria or fungil:2.

The echoviruses and group B Coxsackieviruses
as members of the genus Enterovirus cause
more than 90% of cases!-3. Echovirus type 30
was first isolated in Scotland in 1959 from cases
of aseptic meningitist. Echovirus 30 meningitis
outbreaks have previously been reported in
Switzerland, the United States, Japan and
German35-8,

We summarize herein the clinical, laboratory
and epidemiological findings of the 1999
outbreak of Echovirus type 30 in the
Department of Pediatrics, Akdeniz University
Hospital.

Material and Methods

Between July and September 1999, 43 patients
with clinically suspected aseptic meningitis were
admitted to our department. For detecting the
existence of an epidemic, the numbers of

observed and estimated cases were determined
for every month of 1999. The observed cases
in August (n=25) and September (n=13) were
prominently more than monthly estimated cases
(n=5.9).

Because of technical and financial problems,
CSF and stool samples of only 23 patients could
be sent to the reference laboratory; thus, clinical
and laboratory data presented includes only
these 23 patients.

During this outbreak, the patients had been
admitted with fever, vomiting, headache, and
signs of meningeal irritation. Lumbar punctures
on patients, with the exception of one with
brain edema, were all done within one day of
onset of illness. The diagnosis was supported
by examination of the CSE which included
leukocyte count, measurement of protein and
glucose levels, Gram’s stain, and culture for
viruses, bacteria and fungi.

Viral culture: 34 samples (11 CSF and 23 stool)
from 23 patients were collected in sterile
containers, and frozen at -70°C until analyses.
The stool culture for all patients was done,
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whereas the CSF culture could not be done in
12 patients. All specimens were transported to
laboratory in dry ice. Virus isolations were
performed in Virology Laboratory of the Refik
Saydam Center of Hifzissihha in Ankara. CSF
was cultured directly. Ten percent stool
suspensions in phosphate-buffered saline were
centrifuged, and the supernatants were used for
inoculation of virus culture.

Virus culture was inoculated with a minimum
of 0.2 ml of specimen and incubated at 35°C.
Inoculation was performed into tube monolayer
cultures of Hep 2 and RD cells. The tubes were
observed daily for cytopathic effect (CPE).
Cultures showing CPE were passaged onto fresh
cells. Positive isolates were typed by micro
neutralization with the use of intersecting pools
of hyperimmune sera supplied by the European
Reference Center for Poliomyelitis, Bilthoven,
The Netherlands.

Results

Mean age of 23 patients was 6.2 years (range
16 months to 12 years, 14 male, 9 female).
Fever (91%, n=21), which ranged from 38 to
40°C, headache (91%, n=21) and vomiting
(87%, n=20) were the most significant
symptoms associated with infection. Other
common symptoms/signs included weakness
(30%, n=7), abdominal pain (17%, n=4), leg
pain (17%, n=4), diarrhea (n=1), confusion
(n=1) and macular rash (n=1). At least one of
the meningeal irritation signs, such as stiff neck
(n=21), (n=10) or Brudzinski (n=17) signs,
was positive in all patients. Leukocyte counts
of CSF ranged from 0 to 570 cells/mm3, with
a mean of 175+176.7 cells. The majority of the
cells were lymphocytes in 17 out of 23 CSF
samples (74%). Protein levels of the CSF
samples ranged from 18 to 99 mg/d], with a
mean of 36.5+4.9 mg/dl. Glucose levels of the
CSF ranged from 45 to 77 mg/dl, with a mean
of 58.5+12 mg/dl. The mean ratio of CSF
glucose compared to blood samples was 0.73.

Patients with positive virus culture:

The virus isolation was performed positively in
28 of 34 samples. Echovirus type 30 was
identified in nine CSF and 19 stool stamples of
19 patients. Six 6 samples (2 CSF and 4 stool)
of four patients were negative for virus culture.
Finally, 19 patients had positive virus culture
while four patients had negative virus cultures.
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Follow-up:

Only one patient experienced complication.
Computerized tomography of this patient with
brain edema was normal at tenth day of
hospitalization. All patients had recovered
completely at follow-up. '

Epidemic aseptic meningitis due to Echovirus
30 has been reported in a few studies. The
presently described outbreak in our hospital
occurred at the same time as the previously
reported outbreak in 15 patients in Ankara’.
Limited data from other Echovirus 30 outbreaks
suggest that Echovirus 30 is associated with a
high attack rate, particularly among children.
The cases recognized can be accepted as “tip of
a very large iceberg” of Echovirus 30 infections.
Infection may appear after an incubation period
of only five 5 days, although acute illness occurs
only in about half of all infected persons. Viral
excretion begins with the onset of illness and
appears acutely in pharyngeal secretions, but it
can continue in the feces for weeks!0. In
temperate regions, transmission and disease are
more common in the summer, often occurring
only each summer. In tropical areas,
transmission occurs year round, and more
people become infected at a younger agel:2.
Comparison of reported outbreaks in
Switzerland, the United States, Japan and
Germany in children reveals a number of
aspects of difference. In Germany and in Alaska
the first cases were found in May and the peak
incidence was during June, while in New York
and our department, the peak incidence was
during August57:8, In all these epidemics, the
reported cases tended to concentrate in more
populated areas like:commercial centers or large
apartment buildings, a factor known to promote
enteroviral transmission. Antalya serves as the
economic, transportation, medical and tourism
center for the Mediterranean area. This outbreak
of aseptic meningitis in our department may
have denoted a summer outbreak in the city.
However, the estimated cases for Antalya could
not be determined because of the absence of a
satisfactory medical record about aseptic
meningitis or gastroenteritis cases for adults
and children in other hospitals. The initial field
investigations could not be completed because
of technical and financial failure. Prevention of
transmission can be accomplished by
elimination of close personal contact with
infected persons, but since so many infected
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persons are asymptomatic, this is virtually
impossible!0,

Interesting similarities were observed in the
distributions of cases by age and gender in some
epidemics. The younger (<6 years old) males
predominated in our department, and in the
New York, Germany, Alaska, Ankara and San
Diego epidemics5.7.8.9.11,

Reintjes et al.7? showed that children in an
outbreak who had contact with an ill household
member, who attended day care or who used
playgrounds were three to six times more likely
to become ill than those without those risk
factors.

The clinical characteristics of aseptic meningitis
were similar in reported epidemics and our
department epidemic. However, we noted that
the most prominent symptom in our
department was fever (91%), while it was noted
in only 40% of patients in Alaska, 76% in
Germany and 66% in San Diego37.11. The CSF
findings were similar to those previously
described. Interestingly, two patients had no
pleocytosis as those in the New York, San Diego
and Alaska epidemics®811, One patient had high
WBC count in CSF sample (570/mm?3) as in the
Germany epidemic’. Early in the disease, the
cells are often polymorphonuclear; later,
mononuclear cells predominate. This change in
cellular type is often demonstrated in CSF
samples obtained as little as 8-12 hours apartl.
We found predominating lymphocytes (74%)
within the first 24 hours. The severity of
meningeal symptoms and other signs of
neurologic involvement among children with
aseptic meningitis vary widely. Complications
such as febrile seizures, complex seizures, brain
edema, lethargy, coma, and movement disorders
occur early in the course in 5-10% of patients2.
Only one of our patients experienced
complication. Computerized tomography of this
patient with brain edema was also normal at
tenth day of hospitalization.

Our isolation percentages of the virus from nine
of 11 CSF samples and 19 of 23 stool samples
were higher than in the Alaska (5/19 for CSF
samples and 14/25 for stool samples) and San
Diego epidemics (12/27 for CSF samples), and
was similar to that in the Germany epidemic
(10/12 for stool samples).

Twenty-one patients had received parenteral
antibiotic therapy for ten days since the
differential diagnosis of viral meningitis could

An Outbreak of Echovirus 30 Meningitis 239

not be done on the grounds of clinical
presentation or laboratory findings, and
virological techniques failed for early diagnosis.
Parenteral antibiotic therapy was administered
to two patients with characteristic findings of
aseptic meningitis until a bacterial cause was
excluded by culture of CSE

We diagnosed aseptic meningitis due to
Echovirus 30 after hospital discharge of
patients. Therefore, some patients with positive
CSF and stool cultures for Echovirus took
unnecessary medication. Advances in virus
culture or polymerase chain reaction techniques
may help patient care by promoting early
diagnosis, eliminating unnecessary antibiotic
therapy, allowing early hospital discharge and
diminishing health-care costs.
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Table II. Findings in asymptomatic siblings

Age Sex VCUG UsG DMSA Management Follow-up

(year) (side/grade) (scar)
10 4 M - Normal R+ conservative w/0 symptoms
2 6 M L/2 Normal - conservative VUR disappeared
3 6 F R/1 Normal - conservative VUR disappeared
4 7 M L/4 Left pelvicaliectasis L+ UNS VUR disappeared
5 9 F L/5 Left pelvicaliectasis L+ UNS VUR disappeared
6 10 F R/3 Normal R+ UNS VUR disappeared

VUR: vesicoureteral reflux; VCUG: voiding cystourethrogram; M: male; F: female; R: right; L: left; Bil: bilateral; UNS:

ureteroneocystostomy; USG: ultrasonography.

¢ DMSA renal scan revealed scarring on the right but no detectable reflux was found.

* Bilateral incomplete duplication was detected.

reflux. VUR was noted in six siblings (16.2%)
with an equal sex distribution (3M/3F). Reflux
was grade I to II in two siblings. Grade III to
V reflux was present in four patients, and one
of them was bilateral. DMSA renal scan revealed
reflux nephropathy in the latter four siblings,
and all were treated surgically. The former two
siblings with low-grade reflux were followed
conservatively, and reflux resolved in both. All
siblings with VUR were followed up without
further deterioration (Table II).

Discussion

Vesicoureteral reflux is a common abnormality
seen in children with urinary tract infections.
Reflux of the infected urine to the upper tract
may cause renal scarring and nephropathy.
Unless treated promptly, 30-60% of patients
with VUR have radiographic evidence of renal
scarringl9, and hypertension develops in
11-20%. Twenty percent of renal
transplantations are done in patients with reflux
nephropathy?0, At present, 40% of children on
hemodialysis are cases that have end stage renal
failure due to reflux nephropathy. Noe et al.6
detected VUR in as many as 66% of children
whose mothers had VUR previously. Succeeding
reports instituted a familial aspect of
vesicoureteric reflux disease. Puri et al.3
reported the incidence of reflux as 13.6% in 624
siblings with much higher grade and reflux
nephropathy incidence. Because of high
incidences of both VUR and renal scarring at
the time of diagnosis, early evaluation has been
suggested in siblings of index patients2. The
incidence of reflux and associated findings in
our study group were high so as to support the
present data in the literature.

There is a familial tendency or trait in the
etiology of VUR, although special features of
inheritance are still controversial. Some
investigators proposed an autosomal dominant
type of inheritance2). Sengar et al.22 suggested
a linkage with the major HLA complex located
on the sixth pair of human chromosomes.
Middleton et al.23 proposed that it was sex
linked. Others suggest polygenic type of
inheritance!.2425, Eccles et al.26 presented
evidence that this common disorder may be
caused by mutations in the developmental
pathway of which the PAX2 gene forms a part,
but this is not a major cause of primary familial
reflux??, Further investigations are required for
clear explanation of inheritance of reflux.

The likelihood of reflux resolution, especially
in siblings of index patients, has been reported
to be around 58%, and this possibility is 28%
per year?1L12, Kenda et al.2 reported VUR
incidence as 50% in siblings under one year old,
and it is 9% in patients over two years of age.
The resolution of reflux with conservative
treatment was somewhat low in our series.
However, the ages of the patients with
persistent reflux were between 7 and 14,
whereas two siblings at six years of age were
devoid of reflux after a period of conservative
treatment. Nevertheless, the reflux grades of
these cases might have also affected the
spontaneous resolution chance, as they were
lower compared to those of nonresponders to
conservative follow-up. It is not possible to
suggest a unique behavior for the reflux in
siblings looking at the results of this relatively
small series, but such a difference was not
defined in the published studies either.
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In previously reported studies, the incidence of
reflux between male and female siblings was
similar, except for Noe’s report#, in which there
was a higher incidence in females. In the present
study, there was also no correlation or similarity
between reflux grades, sex distribution, or renal
scarring, when index patients were compared
to siblings with reflux.

In a four-year-old sibling in our series, DMSA
renogram detected scarring in the absence of
reflux. This situation suggests a possible
spontaneous resolution of an asymptomatic
reflux and unrecognized infection in the course.
Reflux may resolve spontaneously if patients can
be prevented from infection, as a result of long-
term follow-up. But being unaware of ongoing
reflux puts the patient at risk for an unexpected,
and at times undiagnosed, pyelonephritis. Noe
proposed that VCUG should be performed in
all female and male siblings up to three years
of age, because of higher incidence of VUR in
this group, and in all female and male siblings
between 3 to 5 years of age who have a history
of urinary tract infection. Ultrasonography may
be sufficient in asymptomatic male siblings over
three years, and in female siblings over five
years of aget.

One of the main concerns related to routine
sibling screening is the unavailability of a single
reliable, noninvasive, and readily performed test.
Indirect radionuclide cystography is a good
alternative for VCUG, but only in children over
five years of age2510.16, Despite its
disadvantages, VCUG is still the screening test
of choice for most siblings. Nevertheless, a
single DMSA scan in siblings over five years of
age may suffice for screening purposes. A
normal result can rule out complicated reflux
reliably in most cases. Positive findings will
indicate further evaluation including

cystography.

In conclusion, detection and management of
siblings for VUR is of vital importance due to
the high incidence of renal damaging.
Asymptomatic siblings may have previously
undetected renal scars either with or without
reflux. In this respect, families of children with
VUR should be told about its familial trait. All
asymptomatic siblings should be first evaluated
by urine sampling, urine culture, urinary
ultrasonography and contrast VCUG regardless
of age or sex. Symptomatic siblings should be
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evaluated as a patient and contrast VCUG
should be done, followed by a DMSA renal scan.
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loculated fluid collections in the left hemithorax
(Fig. 3). After decortication, combination
chemotherapy was started with ICE (ifosfamide
1.5 gr/m? + MESNA day 1-3; carboplatin 500
mg/m? day 3; etoposide 100 mg/m? day 1-3)
alternating with VAC (vincristine 2 mg/m?;
adriamycin 60 mg/m?; cyclophosphamide 600
mg/m? on day 1) with three-week intervals. The
first course (ICE-VAC) resulted in significant
clinical improvement in terms of dyspnea and
tachypnea, and control CT showed a marked
regression in the amount of effusion and
disappearance of the extrapleural solid mass. A
complete clinical and radiological response was
obtained with six courses of chemotherapy;
chest CT revealed only minimal diffuse pleural
thickening at the level of left upper lobe (Fig.
4). The patient received no further therapy, and
has been monitored with close clinical and
radiological examination. Total follow-up period
reached 36 months after discontinuation of
therapy without any disease recurrence.

Discussion

Malignant mesothelioma rarely occurs in
childhood; only an estimated 2-5% of all cases
present in the first two decades of life5. The
majority of mesotheliomas in children originate
in the pleura as in the adult cases245; however,
some less frequently encountered sites have also
been reported, including the peritoneum3?,
pericardium?® and tunica vaginalis®. In contrast
to the adult MM, there is little information
concerning MM of childhood, and the etiology,
epidemiology, natural course of the disease and
optimal treatment strategies for this rare tumor
of childhood are not well known. For the
presented case, no history of exposure to
asbestos or any other hazardous material in the
patient’s environment was obtained. Although
there is a wealth of evidence supporting a strong
association between asbestos exposure and MM
in adults, no such clear causal association has
been documented in MM of childhood?56, A
recent study on genetic epidemiology of
malignant mesothelioma suggested an
autosomal dominant pattern of inheritance for
this tumorl!® The family history of the
presented case did not reveal any individual
with mesothelioma.

Treatment of pleural MM in adults continues
to be frustrating regardless of the modality
employed. It is unresponsive to most
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chemotherapy and radiotherapy regimens, and
it typically recurs even after the most aggressive
attermnpts at surgical resection!1.12, The outlook
for pediatric patients with diffuse MM remains
poor as in the adult patients. In localized
tumors, resection is curative, but diffuse or
invasive MMs, as seen in our patient, show poor
prognosis since complete surgical resection is
usually not possible. Brenner et al.# reported
seven pediatric cases of MM and concluded that
surgery and radiotherapy were not effective in
controlling the disease in most of the cases.

Malignant mesothelioma was not a presumptive
diagnosis for this patient while discussing
thoracotomy since this tumor is extremely rare
in this age group. The patient underwent
exploratory thoracotomy and decortication with
both diagnostic and therapeutic intent. After
histopathologic diagnosis of MM, a second
operation including pneumonectomy and also
radiation therapy were discussed but, in an
attempt to avoid the potential morbidity in a
very young child, it was decided to employ these
treatment modalities only in case of therapy
failure. Systemic chemotherapy was the choice
for this patient since some tumors show a
different natural course in children and give
surprisingly good response to chemotherapy
when compared with adult counterparts.

Numerous trials of chemotherapeutic agents
have been performed, but no chemotherapy
regimen has yet emerged as an effective
treatment for pleural MMI12, However, among
the chemotherapy agents that have been tested
in adults, the anthracyclines, platinum
compounds, and alkylating agents have
demonstrated small but real activity against
mesotheliomall.13, Although MM usually gives
poor response to chemotherapy, some cases
with response to adriamycin or to a combination
containing adriamycin and cisplatin have been
reported!1-13, A few pediatric cases who gave a
complete response to chemotherapy have been
reported with vincristine, adriamycin,
cyclophosphamide combination4, and with
ifosfamidel4. Varan et al.!® reported an
adolescent boy with pleural MM who gave a
very good response to a combination regimen
containing vincristine, adriamycin, ifosfamide
and cisplatin.

We combined ICE regimen with VAC regimen.
The former combination has been shown to be
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effective in resistant and relapsed solid tumors
of childhood!6.17. While the latter is a well
documented combination for its efficacy in

various malignant soft tissue tumors of
childhood.

In conclusion, we obtained a complete response
and a long-term survival with this combination.
The efficacy of ICE-VAC regimen in MM merits
further evaluation. Because of the very small
number of pediatric patients with MM at each
institution, multi-institutional trials are
necessary to approach this rare tumor of
childhood in an efficient manner.
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Hemolytic disease of the newborn due to
isoimmunization with anti-E antibodies: a case report*

S. Umit Sarici, Faruk Alpay, Ediz Yesilkaya, Okan Ozcan, Erdal Gokgay
Department of Pediatrics, Giilhane Military Medical Academy, Ankara, Turkey

SUMMARY: Sana SU, Alpay F, Yesilkaya E, Ozcan O, Gok¢ay E. Hemolytic
disease of the newborn due to isoimmunization with anti-E antibodies: a case
report. Turk J Pediatr 2001; 248-250.

Minor blood group hemolytic disease is extremely rare, since the overall potency
of minor blood groups in inducing antibodies is significantly lower when
compared with that of Rh (D) antigen. We hereby report a very rare case of
severe neonatal anti-E hemolytic disease due to E minor blood group
incompatibility. A term newborn born to a 27-year-old, gravida 3, para 3 mother
was referred due to a high and increasing serum bilirubin level despite
phototherapy on the 4th day of life. On admission physical examination was
normal except for the jaundice, and results of the laboratory investigation
demonstrated a moderate-to-severe anemia (hemoglobin 7.8 g/dl) and a severe
hemolytic hyperbilirubinemia (serum total and indirect bilirubin levels 36 mg/
dl and 32.8 mg/dl, respectively; reticulocyte count 15%; and a positive direct
antiglobulin test). As there was no apparent cause of the hemolytic disease
such as Rh or ABO incompatibilities, further investigation (a positive indirect
antiglobulin test and a positive irregular anti-E antibody in both the patient
and mother, and minor blood group antigen profiles in family members
compatible with E minor blood group isoimmunization) revealed the presence
of anti-E hemolytic disease due to E minor blood group incompatibility. Two
exchange transfusions with a 12-hour-interval were performed with minor blood
group compatible fresh whole blood, and the patient was discharged in a healthy
condition on the 10th postnatal day. If the most common causes of severe
neonatal hemolytic disease such as Rh and ABO incompatibilities cannot be
demonstrated in a newborn with significant hemolytic hyperbilirubinemia, anti-
E hemolytic disease should strongly be considered in differential diagnosis. It
should be kept in mind that a very severe from of minor group antibody
hemolytic disease characterized by anemia and severe hyperbilirubinemia many
exchange transfusions may be encountered during the course of the disease.

Key words: anti-E hemolytic disease, E minor blood group isoimmunization,
hyperbilirubinemia, minor blood group incompatibility, newborn.

Hemolytic disease of the newborn due to minor
blood group incompatibilities has been a greater
problem since the decline of Rh (D) hemolytic
disease with widespread use of prophylactic
anti-D gamma globulin therapy. Of these minor
blood groups, Kell, Duffy, Diego, Kidd, MNS,
B C, ¢ and E in particular may cause neonatal
hyperbilirubinemial. Minor blood group
hemolytic disease is extremely rare, as the
overall potency of these minor groups in
inducing antibodies is significantly lower when
compared with that of Rh (D) antigen!-2. In this

article a very rare case of severe neonatal
hemolytic disease due to anti-E antibodies is
presented and discussed.

Case Report

A 4,000 g male newborn was born at 40 weeks’
gestation to a 27-year-old, gravida 3, para 3
mother by spontaneous vaginal delivery at a
peripheral hospital. The baby was referred to
our Division of Newborn Medicine due to
increasing serum bilirubin level despite a

* presented at the Xth National Neonatology Congress, Antalya, Turkey, March 26-31, 2000.
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phototherapy treatment of 50 hours at 72 hours
of life.

In detailed family history the parents and first
sibling were normal whereas the second sibling
and undergone three exchange transfusions
because of high (>35 mg/dl) serum bilirubin
levels in the first 72 hours of life. Physical
examination of the baby on admission at 90
hours of life was normal except for the jaundice.
His weight was 3,830 g, and his length and
circumference were 50 cm and 34.5 cm,
respectively. Renal function tests,
transaminases, and serum electrolyte and blood
sugar levels were within normal limits. Serum
total and direct bilirubin levels were 36 mg/dl
and 3.2 mg/dl, respectively. Results of the
complete blood count were hemoglobin 7.8
g/dl, hematocrit 23.6%, white blood cell
10.1x10%/ul, and platelets 347x103/ul, and
reticulocyte count was 15%. Further
investigation to determine the exact etiology of
the neonatal hemolytic disease revealed the
following: blood groups of 0 Rh (+) and B Rh
(+), respectively, in the patient and mother, a
positive direct antiglobulin test in the patient,
and a positive indirect antiglobulin test and a
positive irregular antibody (anti-E) in both the
patient and mother. To confirm the type of the
hemolytic disease in the patient, minor blood
group antigen profiles were studied in family
members, and were as follows: CcEeCw(-)
Kell(-) in the patient, CceeCw(-)Kell(-) in the
mother, ccEECw(-)Kell(-) in the father,
ccEeCw(-)Kell(-) in the first sibling, and
ccEeCw(-)Kell(-) in the second sibling. Anti-
E hemolytic disease due to E minor blood group
incompatibility was diagnosed in view of the
clinical and laboratory findings. Two exchange
transfusions with a 12-hour-interval were
performed with minor blood group compatible
E(~) fresh whole blood. The case was
discharged in a healthy condition on the 10th
postnatal day.

Discussion

The most common causes of red blood cell
hemolysis in the fetus and newborn are Rh (D)
and ABO blood group incompatibilities. In cases
of isoimmune hemolytic hyperbilirubinemia in
which neither of these incompatibilities can be
demonstrated in the etiology, the diagnosis of
a minor blood group incompatibility should
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strongly be suspected!:2, We excluded other
causes of both early neonatal
hyperbilirubinemia and anemia such as
infection, sepsis, and autoimmune diseases
based on the clinical findings and results of
laboratory investigations, and finally established
the diagnosis of an isoimmune minor blood
group incompatibility in our case.

The pathophysiology of fetal and neonatal
isoimmunization in minor blood group
incompatibilities is very similar to that in Rh
(D) incompatibility and erythroblastosis fetalis.
Initial maternal antibodies appearing in
response to antigenic stimulation are primarily
immunoglobulin-M (IgM) antibodies, and these
are of no importance in the pathogenesis of
hemolytic disease of the newborn since they
cannot cross the placenta to enter the fetal
circulation. Following repetitive antigenic
stimulations as in subsequent antigen-positive
pregnancies, however, the titer of
immunoglobulin-G (IgG) antibodies increases,
and these antibodies cause a positive indirect
antiglobulin test in the mother can cross the
placenta, thus leading to a hemolytic disease in
varying degrees in the fetus and newborn?3. The
indirect antiglobulin test positivity in the
mother of our case is due to the irregular
antibody (anti-E) titration in maternal
circulation. That the first sibling of the family
with “E” minor blood group incompatibility has
not had, but the second and third (present case)
siblings have had a severe neonatal hemolytic
disease is also in accordance with the
pathophysiology of minor blood group
isoimmunization.

The majority of minor blood group
incompatibilities causing a significant hemolytic
disease occur with anti-c, anti-E, or anti-Kell
antibodies*?.  Minor blood group
incompatibilities usually cause a neonatal
hemolytic disease with slight-to-moderate
severity!-2:8, and of the minor group antibodies,
anti-c causes virtually the most severe form of
hemolytic disease of the newbornl4. Even
though our case did not have the classical
findings of hydrops fetalis such as ascites,
edema, and effusions, anemia and severe
hemolytic hyperbilirubinemia requiring two
exchange transfusions were in favor of the
presence of a very severe form of a minor group
antibody (anti-E) hemolytic disease. Severe
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forms of fetal and neonatal anti-E hemolytic
disease requring intrauterine transfusions are
rare in the literatured®-1l, Transfusion of E
antigen negative blood products in treatment

of anti-E hemolytic disease would help in -

preventing further hemolysis that might be
caused by transfusion of E (+) red blood cells.

If neither Rh (D) nor ABO incompatibilities can
be demonstrated as the cause of anemia and
hemolytic hyperbilirubinemia in a newborn,
anti-E isoimmune hemolytic disease should
strongly be considered in the differential
diagnosis. It should be kept in mind that the
pathophysiology of E minor blood group
isoimmunization is very similar to that of Rh
(D) incompatibility. A very severe form of minor
group antibody hemolytic disease characterized
by anemia and severe hyperbilirubinemia
requiring many exchange transfusions may be
encountered during the course of the disease.
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procedure, DSE was recently investigated as a
non-invasive screening test in these patients, to
document ischemial.

Another study designed to determine the
feasibility of performing exercise stress
echocardiography in children diagnosed with
coronary abnormalities secondary to KD was
performed involving 28 children aged 6 to 16
years. All had acute KD one to 10 years before
the study, and coronary artery abnormalities
were identified during  previous
echocardiographic imaging. Two patients
developed new exercise-induced wall motion
abnormalities that corresponded to
angiographically defined critical stenosis of the
left anterior descending coronary artery,
meaning that among patients with coronary

artery involvement resulting from KD, exercise -

stress echocardiography is a safe, noninvasive
procedure and may identify children with
myocardial ischemia previously detected with
ECG stress test alone’.

In conclusion, DSE appears to be a feasible, safe,
and useful modality for the noninvasive
assessment of flow-limiting stenosis in the
pediatric population and can be used serially in
the routine follow-up and risk stratification in
children at risk for coronary events!. DSE has
some limitations in discriminating particular
regions of ischemia when multiple ventricular
segments are involved and when the imaging
is suboptimal. It can be applied using minimal
additional resources in an otherwise functioning
echocardiography laboratory and, with
appropriate training, can achieve clinical results
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comparable with those of large-scale
multicenter trials. Ongoing improvements in
technology and the development of new
reagents such as myocardial contrast agents
hold promise for further advancements in the
near futures.
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