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Newborn PKU screening in Turkey: at present and

organization for future

Imran Ozalp!, Turgay Coskun!, Aysegiil Tokatli!, H. Serap Kalkanoglu!
Ali Dursun?, Suzan Tokol!, Giilden Kéksal?, Meral Ozgii¢?, Rifat Kose*

!Nutrition and Metabolism Unit, Department of Pediatrics, and 2Department of Nutrition and Dietetics, School of Health
Technology, Hacettepe University; and 3Department of Medical Biology, Hacettepe University Faculty of Medicine;

“Ministry of Health, Ankara, Turkey

SUMMARY: Ozalp I, Coskun T, Tokath A, Kalkanoglu HS, Dursun A, Tokol S,
Koksal G, Ozgiic M, Kose R. Newborn PKU screening in Turkey: at present
and organization for future. Turk J Pediatr 2001; 43: 97-101.

At present, pkenylketonuria screening is a national child health program in Turkey
which is carried out collaborauvely by the Ministry of Health and three University
Children's Hospxtals in Ankara, Istanbul and izmir. Since 1986 the number of
cities included in the screening program has gradually increased, now and it
covers all the metropolises the country. A total of 383 babies were found with
persistent hyperphenylalaninemia (1:4172) among 1,605,582 babies screened by
the Guthrie test at the Hacettepe Screening Center in Ankara. By taking into
account pretreatment phenylalanine levels and phenlyalanine tolerances at five
years of age, the numbers of classical and mild-moderate phenylketonuria and
mild hyperphenylalaninemia cases were 216, 102 and 58, respectively.

The major problems encountered in the screening program and in management
of the detected cases were unsatisfactory sample collection, early discharge
from maternity hospitals, difficulties in reaching some detected cases, and
noncompliance with dietary therapy due to illiterate parents or to lack of social
insurance. To screen and treat all newborns for phenylketonuria and to include
at least hypothyroidism in the screening program, there is a need for a more
disciplinary intersectoral approach than exists at present.

Key words: phenylketonuria, national screening, screening problems.

Due to improvements in health services, and
" in environmental and socioeconomic conditions,
the pattern of morbidity has changed
significantly in Turkey. It can be clearly observed
that preventable diseases such as infectious and
nutritional disorders became minor problems,
while other disorders such as inborn errors of
metabolic diseases, congenital malformations
and malignancies are listed among the most
common diseases!. Thus it becomes very
important to assess the magnitude of problems
related to the above-mentioned disorders, to
take preventive measures to decrease their
incidence, and to screen for the ones that can
be treated when diagnosed early.

Based on our clinical observations and then a
pilot study we carried out in Ankara, the
incidence of phenylketonuria (PKU) is quite

high and screening for this particular disease needs
to be considered a desirable part of preventive
medicine?:3. Therefore we began in 1986 to screen
newborn babies for PKU on a nation wide basis
in collaboration with the Ministry of Health. We
will report here the screening organization we
have reached at present, some of our results,
problems encountered thus far, and our proposed
organization for a more effective mass-newborn
screening in future.

PKU Screening Program at Present

The screening program at first covered
newborns born in maternity hospitals in the
metropolitan areas of 27 cities in Turkey. The
number of provinces included in the program
was increased gradually, and the program now
covers all the metropolises in Turkey. At present
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we have three PKU screening centers. In
addition to Ankara, newborns born in 77 out
of 80 cities in Turkey are currently being
screened at the oldest and largest screening
center in Ankara at Hacettepe University
Children's Hospital. Infants born in Istanbul and
in Izmir can be screened locally in the other two
centers at the Department of Pediatrics, Istanbul
University, Istanbul Faculty of Medicine and at
the Department of Pediatrics, Dokuz Eyliil
University Faculty of Medicine. It is a national
child health program which is being carried out
collaboratively by the Ministry of Health and the
above-mentioned universities. Collection of
blood samples from the newborns is organized
by the Ministry of Health. Laboratory costs of
the screening in the beginning were supported
financially by The Turkish Society for PKU and
Allied Disorders. At present costs are partly
supported by the Ministry of Health as well.
There is a recently established foundation
METVAK to cover the costs of therapy and
management of the detected cases with PKU
who do not have any insurance.

PKU Screening Results

Table I shows the newborn screening results of
1,605,582 infants from 78 cities using the
Guthrie bacteriological inhibition assay. High
pressure liquid chromatography (HPLC) is used
for the quantitative phenylalanine (phe)
determinations. For the classification of PKU
pretreatment phe levels of detected cases and
their phe tolerance around five years of age are
taken into account?. Since we could not assess
phe tolerance in detected cases too young to be
evaluated, results of newborns screened after
June 1998 are not included in this Table. A total
of 383 babies were found to have persistent
hyperphenylalaninemia. (HPA) (1:4172). Three
hundred and eighteen out of these cases were
diagnosed as having PKU (1:5049). Two
hundred and sixteen out of 318 cases with PKU
were classified as having classical PKU and 102
cases as having mild-moderate PKU. Only 58
cases had mild HPA and did not need any diet
therapy. Interestingly, initial serum phe levels
were around 10 mg/dl in a few patients who
were fed solely by breast milk. Blood phe levels
of these patients, however, increased to levels
compatible with classical PKU. These cases
point to the fact that there might be similar
cases in countries like Turkey were sole breast-
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feeding is a common practice in the first months
of life. In fact, Berlin et al.> also reported similar
cases with PKU.

Table I. Incidence of Hyperphenylalaninemias
(HPA) in Turkey (n: 1,605,582)*

No of

Type of HPA detected cases Incidence
PKU 318 1/5049
Classical 216
Mild-Moderate 102
Mild HPA 58
Defect in BH4 Metabolism 7
Total 383 1/4192

* January 1986-June 1998
False positivity: 0.4%

We have rather recently begun to routinely screen
detected cases for BH, deficiency. The frequency
of this type of HPA seems to be at least two
percent, which is comparable with the incidence
of BH, deficiency in some other eastern
countries. In earlier reports it was also indicated
that BH, deficiency is not rare in Turkey®7.

False positivity was 0.4 percent. Since neither false
positive nor false negative results were observed
in the unknown samples periodically sent from
Germany for interlaboratory quality insurance, it
was thought that false positivity was due to the
contamination of the cards during sampling.

Turkey seems to have the highest PKU
incidence, next to Ireland, when the results of
the present survey were compared with those
obtained in other countries3-12, The rate of
consanguineous marriages among the parents
of the persistent HPA patients was 45 percent,
almost twice the current figure given for
Turkey!3. Presence of no consanguinity in more
than half of the families, however, may reflect
the high frequency of mutations in the
phenylalanine hydroxylase (PAH) gene in
Turkey. Carrier testing of 209 individuals
supports the high mutated gene frequency
hypothesis in Turkey!4.

Problems Encountered in the Screening Program

We have faced a great number of difficulties
which prevented our reaching in total the
objectives of the screening program (Table II).
First, some health personnel do not yet consider
neonatal screening as a part of preventive
medicine, a fact that results in poor blood
collection. Second screening specimens are not
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being collected from about 40 percent of the
1.3 million deliveries yearly which do not take
place in hospitals. In fact, most newborns are
discharged within 24 hours, some even a few
hours after delivery. Since not all babies have
the opportunity of a second test, some cases
may be missed. In recent years, however, some
actions. Have been taken to motivate parents
and to stimulate health personnel. At present,
coverage has reached 54 percent of all the
deliveries, and the percentage of babies having
a second test has increased.

Table II. Major Problems Encountered in the
PKU Screening Program

1. Poor collection
* low percentage of coverage
* inadequate sampling
* late arrival of the blood samples at screening
laboratories

2. Reaching the positive case late
* ignorance of health presonnel and of the parents
* incorrect or incomplete address
« difficulties in the transport of the samples to
screening laboratories
* lack of intersectoral approach

3. Problems related to the follow-up of the affected cases
* illiteracy and ignorance of the parents
* limited number of experienced centers for the
treatment and follow-up of the cases with PKU
« difficulties in the supply of low-protein and low-
phenylalanine products

Incomplete, incorrect or even non-existent
addresses and lack of information among
families about the importance of screening for
abnormalities resulted in difficulty in finding
some of the patients with positive screening
results and in a relatively long interval between
initial sampling and the onset of therapy. In
fact, in around 15 percent of detected cases,
therapy could not be initiated until after the
first months of life.

Illiteracy as well as ignorance of the parents
decrease the rate of compliance with the rigid
and long-term dietary treatment!%16, Difficulty
in obtaining special formulas and low-protein
products locally and the low income of the
families who are not insured have been the
other problems we encountered in follow-up of
the detected cases. Furthermore, general
practitioners, even most pediatricians, lack
experience in the management of PKU, and
dietitians are not present in every hospital. At
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present we have only a few experienced centers
for PKU cases. These are located in central and
western regions of the country, and some of the
patients cannot attend these centers as
frequently as necessary. Consequently, owing to
all the above-mentioned factors, it has been
difficult, sometimes impossible, to keep the
phenylalanine levels of detected cases within
normal limits. The percentage of patients with
good metabolic control was 92 percent in the
first year, but dropped to 62 percent at the end
of the second year. Only 51 percent of the cases
who completed six years of therapy were found
to have good metabolic control (Table III).

Tablo III. Quality of Dietary Control in
PKU Patients (n: 123)

Duration of good No of

metabolic control® patients %
For the first year 113 92
For the first two years 76 62
Through treatment period 55 45

* Average plasma phenylalanine level is <6 mg/dl.

Proposed Mass-Newborn Screening
Organization for the Future

In the beginning we decided that in countries
like Turkey with socioeconomic limitations and
complicated demographic and geographic
conditions, it was more important to start and
develop a neonatal screening program without
waiting until all of the conditions required for
a very comprehensive program were met. It has
been so, and since, 1986 the number of cities
included in the screening program has gradually
increased to at least cover newborns born in
maternity hospitals in metropolitan districts in
all cities in Turkey. In spite of all the problems
encountered, we believe that implementation of
the PKU screening program in Turkey has been
accomplished. However, to screen all newborns
for PKU, and to include at least hypothyroidism
into the screening as well, there is an urgent
need for a more disciplinary intersectoral
approach. To achieve this, we propose
organization as outlined in Figure 1, taking into
account the problems we encountered thus far,
health care structure and the socioeconomic
conditions of the country.

Because the newborn population to be secreened
is large, there should be regional screening
laboratories, at least one in each geographical
region of the country. To provide frequent
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follow-up of identified cases there is an urgent
need for specialized pediatric departments, at
least one in each geographical district of Turkey.
Since Turkey has financial limitations, screening
laboratories could be placed in pediatric
departments. Personnel involved in the screening
program can be trained by pediatricians,
dietitians and laboratory personnel in centers
which already exist.
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infants born at home. They can take part in the
management of detected cases locally as well.
Sample collection for second testing could also
be made by midwives who work at mother and
child health (MCH) centers in the cities.

At present prenatal diagnosis is performed only
in the pregnant mothers with a previous PKU
child and with informative molecular findings
and on condition that the costs of the procedure

Ministry of Health
(M.C.H.)

1

Organization and
Control

» | National Committee for Neonatal
Screening

r 3

National-International
Quality Control

{Central Screening Laboratories |

- In-service training of personnel
A - Prenatal diagnosis

v

Organization of Meeting
(National-International) ]

Data analysis

National Association|_
and Foundation

~Number of infants

— Number of tested infants

- Coverage rate

~Number of missed casse

— False positives and negatives

- Incidence of geographic variations

Specialized

Regional Screening

A

Pediatric Departments | € Laboratories Sample Collection

- Maternity hospitals

¢ — Other nurseries

Treatment and follow-up of the Results — Social security hospitals
confirmed patients — Private hospitals

-~ Health centers

v

Parent <

Motivation and financial support

Fig. 1. Proposed neonatal screening organization for Turkey.

One of the essential components of the neonatal
screening program should be national and/or
international interlaboratory quality control.
National interlaboratory quality control can be
carried out in the screening center at Hacettepe
University Faculty of Medicine that has already
been under the control of the international
quality assurance program in Germanyl!7.

In rural areas of Turkey, community-based
midwives are the health personnel in close
contact with the mothers. The screening
program could be organized so thar these
midwives collect blood samples from the all

are met. Since the dietary formulas are very
expensive and since at present one fourth of the
mothers are not educated enough to follow rigid
and long-term dietary therapy, prenatal
diagnosis of PKU should be integrated into the
screening program on a large scale. Molecular
studies for prenatal diagnosis could be made in
reference screening centers.

Pilot studies that have been carried out for
hypothyroidism, biotinidase deficiency and
galactosemia indicate that their incidence rates
are also high18.19, We do not yet have any figure
about the incidence of medium chain acyl-CoA
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dehydrogenase deficiency, glutaric aciduria,
maple syrup urine disease, or homocystinuria,
which may also benefit from early diagnosis20.
In fact, the organization illustrated in Figure 1
can be modified to allow additional screening
for the above-mentioned diseases. Except for
hypothyroidism, however, before conducting
such a large-scale screening program for the
other metabolic disorders, cost-benefit analyses
should be made taking into account Turkey's
present socioeconomic conditions.

3.
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Fluoride content of infant formulas and market milk in Turkey

Atilla Atag, Nil Altay, Seval Olmez
Department of Pediatric Dentistry, Hacettepe University Faculty of Dentistry, Ankara, Turkey

SUMMARY: Atag A, Altay N, Olmez S. Fluoride content of infant formulas and
market milk in Turkey. Turk J Pediatr 2001; 43: 102-104.

The aim of the present study was to test the fluoride contents of infant formulas
and market milk in Turkey. Fifteen formulas and nine market milks were
prepared according to manufacturers' instructions with deionized water. Fluoride
contents were analyzed with a spectrophotometer (CADAS 50S) and results
were obtained as ppm (ugF/ml). Mean fluoride content of the formulas was
0.101 ppm F and of the milks was 0.08 ppm F. Formulas reconstituted with
water containing < 0.3 ppm F do not provide a daily fluoride intake at any
age. To decrease dental caries among children in Turkey, fluoride supplements
could be prescribed at minimal dosages according to the ADA fluoride schedule.

Key words: fluoride, fluoride supplements, infants formulas, milk.

The goal of the dental profession is to help
individuals achieve and maintain maximum oral
health throughout their lives. Success in attaining
this objective is highlighted by the decline of
caries throughout the western world!2. This
progress has been mainly due to the use of water
fluoridation and fluoride products and acceptance
of primary preventive dentistry procedures. Due
to technical and/or financial considerations it has
not been possible to fluoridate water supplies in
Turkey. But in this case, it is still possible and
even easy to receive the systemic or topical
benefits of fluorides, for example by installing
small fluoridation units in school water supplies
or by taking dietary supplements like fluoride
tablets or drops. Fluoride applied directly to the
teeth through fluoridated dentifrice gels or
mouth rinses is referred to as topical applications
and requires education and/or professional help.

Although the prevalence of dental caries has
declined markedly over the past 20 years in most
countries, the disease is still a major problem
for both adults and children, especially in
developing and underdeveloped countries. The
change in the mean number of decayed, missing
and filled surfaces in permanent teeth (DMFS)
is well documented from four surveys carried out
in the United States3-6, The earlier reductions in
dental caries of 40-70 percent resulted from the
fluoridation of public water supplies and use of
fluoride supplements; the most recent resuited
from use of topical fluorides”.

The oral health status of the Turkish population
was well documented in 1988 and reported as
dft (decayed and filled primary teeth-total) scores
in five year olds as 5, and DMFT (decayed,
missing and filled permanent teeth-total) scores
in 12-year-olds as 3.16, which is quite high in
comparison to developed countries8. To reduce
dental caries in children, fluoride supplements
like fluoride tablets are recommended starting
at six months to 16 years of age?.

To avoid excessive fluoride intake by an infant
or child, the fluoride level of drinking water,
infant formulas, milk (breast and cow milk) and
foods must be determined before hand. For an
undesirable degree of dental fluorosis to be
avoided, the total daily fluoride intake should
not exceed 0.05-0.07 mgF/kg of body weight10,
The fluoride levels of drinking water available
at markets and from tap water sources in Turkey
have been determined beforell:12,

This study was designed to evaluate the fluoride
content of 15 infant formulas and nine market
milks to prepare recommendations for fluoride
tablets or drops for children in Turkey.

Material and Methods

The 15 infant formulas and nine market milks
selected for analysis are listed in Table 1.

Infant formulas were prepared with deionized
water according to manufacturers' instructions.
Milk and freshly prepared formulas were diluted
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with deionized water adding 1/10 ratios. To
analyze the fluoride contents, 5 ml from each
sample were converted into Photometric
(Reagent) Test Kits and placed in a CADAS 50S
spectrophotometer, which is automatically
calibrated after each measurement. Results were
obtained directly as ppm units (ugF/ml). Five
measurements were made from each sample and
mean values are shown in Table L
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topical effects of the fluoride supplement in
addition to the systemic effects.

To prescribe such supplements for children,
pediatric dentists and pediatricians should be
aware of the daily dietary fluoride intake of
infants. As mentioned before, the fluoride level
of water sources and drinking water in Turkey
is not at optimum levels (0.7-1.2 ppm F)1L12,

Table I. Fluoride Content of Infant Formulas and Market Milk

Infant formulas ppm F mean Market milk ppm F mean
Humana 1 (Mamsel ilag Sanayi) 0.03 Mis 0.13
Humana 2 (Mamsel llag Sanayi) 0.07 Mis Kalsiyum 0.16
Humana HN (Mamsel ilag Sanayi) 0.15 Kay Yagh 0.13
Aptamil 1 (Milupa) 0.09 Nestle Anne 0.04
Almiron (Nutricia) 0.19 Migros 0.01
Nutrilon forte (Nutricia) 0.18 SEK 0.02
Nutrilon soya (Nutricia) 0.19 AOC 0.10
Nutrilon 1 (Nutricia) 0.01 Pinar Light 0.14
Protifar (Nutricia) 0.11 Pinar’ 0.04
Milupa (Milk and Fruit) (Milupa) 0.09

Milupa (Milk and Rice) (Milupa) 0.11

Milupa (Milk and Banana) (Milupa) 0.08

SMA-S-26 (Wyeth) 0.16

Starmil (Wyeth) 0.05

Nutrilon 2 (Nutricia) 0.01

MEAN AMOUNT 0.101 0.08
Results The fluoride content of the market milk tested

The fluoride levels of infant formulas and market
milks are seen in Table I. The fluoride levels
observed in this study in infant formulas ranged
from 0.01-0.19 ppm F, and in milk samples from
0.01-0.16 ppm E Almiron and Nutrilon-Soya
(Nutricia, Holland) showed the highest fluoride
levels in infant formulas (0.19 ppm F). Mis
Kalsiyurn showed the highest level of fluoride
among the milk samples (0.16 ppm F).

Discussion

Recommendations regarding fluoride supplementation
are not readily available around the world.
Banting!3 reported 21 countries’ current
recommendations for fluoride supplementation by
tablets, salt and milk. Fourteen countries had
specific recommendations for fluoride tablets. In
Turkey, there is not a specific recommendation for
fluoride tablets, although the oral health status
of children is very poor.

Fluoride supplements in chewable form are
effective in reducing dental decay rates. In this
way, all teeth benefit from the cumulative

in this study ranged from 0.01-0.16 ppm F with
a mean value of 0.08 ppm F. Dabeka and
McKenzie!4 reported cow milk fluoride contents
as 0.41 ppm F in Canada, which is five times
higher than those in Turkey.

The fluoride content of the infant formulas
tested in this study ranged from 0.01-0.19 ppm
F with a mean value of 0.101 ppm E Dabeka
and Mckenziel4 reported the mean fluoride
concentration of powdered infant formulas
available in Canada as 1.13 ppm E which is
higher than that found in the formulas available
in Turkey. The difference is probably due to the
fluoride content of the water used in preparation
of the powdered formulas.

Silva and Reynolds!> reported that when infant
formulas available in Australia are reconstituted
with water not containing fluoride, the range is
0.240 ppm E In another study, Johnson and
Bawden!6 evaluated infant formulas purchased
in seven cities across the USA, and reported
fluoride contents as 0.03-0.38 ppm F These
authors showed that when the infant formulas
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were reconstituted in water containing 0.1 ppm
E, their estimated contribution to an infant's
daily fluoride intake at six months of age ranged
from 0.018-0.076 mg/kg/body mass. In fact,
even if the water content is 1 ppm E it ranges
from 0.124-0.184 mg/kg/body mass!>.

In this study, the mean value of fluoride content
of formulas was 0.101 ppm F, and they were
reconstituted with deionized water containing
less than 0.1 ppm E However, none of the
formulas, when reconstituted with water
containing up to 0.3 ppm F should provide a
daily fluoride intake, at any age, above the
suggested threshold for fluorosis of 0.05-0.07
mgF/kg/body mass/day.

If water fluoridated at 1.0 ppm F was used to
reconstitute the infant formulas, all would
provide a daily fluoride intake above the
suggested threshold for fluorosis!s.

According to Atag¢ et al.ll, almost all market
drinking waters contain fluoride levels less than
0.3 ppm E Usmen et al.!2, reported tap water
fluoride concentrations around Turkey and
found fluoride levels very low. Thus, it is safe
to assume that infant formulas reconstituted
with these drinking or tap waters could not
cause fluorosis in infants' teeth.

Heilman et al.l7, reported that fluoride
concentrations found in infant foods ranged
from 0.01-8.38 ppm F and that the highest
values were obtained from chicken-based infant
foods. On the other hand, Van Winkle et al.18
analyzed infant formulas and reported that 17
soy-based formulas showed the highest level of
fluoride at 0.26 ppm E In our study, Nutrilon-
Soya (Nutricia, Holland), a soy-based formula,
also showed the highest level of fluoride.

Chowdhury et al.1® emphasized that in non-
fluoridated areas infants' intake of dietary
fluoride is five to seven times less than in
optimal fluoridated areas.

In conclusion, consumption alone of the infant
formulas and/or market milk tested in this study
is unlikely to be a risk factor for dental fluorosis
in non-fluoridated communities in Turkey.

The dental status of children in Turkey is very
poor when compared to that in Western
countries. Prescription of fluoride supplements
at minimal dosage? together with application of
topical fluorides can decrease dental caries
among children in Turkey.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.
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Monotherapy with meropenem versus combination therapy
with piperacillin plus amikacin as empiric therapy for
neutropenic fever in children with lymphoma and solid tumors
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Units of 'Oncology, and Infectious Diseases, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

SUMMARY: Diizova A, Kutluk T, Kanra G, Biiyiikpamuk¢u M, Akyiiz C, Se¢cmeer
G, Ceyhan M. Monotherapy with meropenem versus combination therapy with
piperacillin plus amikacin as empiric therapy for neutropenic fever in children
with lymphoma and solid tumors. Turk J Pediatr 2001; 43: 105-1089.

The purpose of this study was to compare meropenem monotherapy with
combination therapy for empirical treatment of neutropenic fever in children
with lymphoma and solid tumors. Ninety episodes of neutropenic fever in
children (0.7-16.0; mean age 7.7 years) with solid tumors in a single center
were randomized to receive either meropenem (50 mg/kg/dose-maximum 1 g,
every 8 hours) or piperacillin (200 mg/kg/dose, every 6 hours) plus amikacin
(15 mg/kg daily). Failure was defined as treatment modification. Non-Hodgkin's
lymphoma (NHL) accounted for 62.2 percent of all episodes, and solid tumors
(37.8%) for the rest. Blood cultures were positive in 23 percent of all episodes.
Sixty-seven percent of all isolated microorganisms stained Gram-positive.
Overall success was 70.0 percent (63/90). The success with meropenem was
comparable to that seen with piperacillin plus amikacin: 76.6 versus 64.6 percent
(p = 0.25). The failure rate was 33 percent with Gram-positive culture and
78 percent with Gram-negative or mixed cultures. The solid tumor group had
significantly less bacteremia (4/34 versus 17/56; p < 0.05) and treatment failure
(3/34 versus 24/56; p < 0.001) than the NHL group. No serious drug-related
adverse event was noticed. Meropenem monotherapy was as effective as
piperacillin plus amikacin combination in the empirical treatment of neutropenic
fever in children with lymphoma and solid tumors.

Key words: neutropenic fever, children, meropenem, monotherapy.

Empirical broad-spectrum antibiotic therapy has
reduced the risk of death in patients with
neutropenic fever. During the past two decades
combination therapy with betalactams and
aminoglycosides has been standard therapy!-4.
The invention of extended spectrum
cephalosporins and carbapenems offered single-
agent therapy. Although studies conducted by
De Pauw et al.5 and Pizzo et al.5 showed that
ceftazidime, the most widely used cephalosporin
monotherapy, was as effective as combination
therapy, its lack of activity against some Gram-
positive organisms and increasing Gram-
negative resistance against ceftazidime may
limit its use%6, Carbapenems, with their
microbiological activity against both Gram-

positive and Gram-negative bacteria, were
promising candidates for empirical therapy in
neutropenic fever. The Meropenem Study Group
revealed that meropenem monotherapy was as
effective as ceftazidime monotherapy?. The
European Organization for Research and
Treatment of Cancer Study showed that
monotherapy with meropenem was equivalent
to combination therapy with ceftazidime plus
amikacin8.

The present study was a single center,
prospective, randomized trial to compare
meropenem monotherapy versus combination
therapy for empirical treatment of neutropenic

fever in children with lymphoma and solid
tumors.
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Material and Methods

Patient Eligibility : This trial was conducted in a
single center, Pediatric Oncology and Infectious
Diseases Units of Hacettepe University, Ihsan
Dogramac Children's Hospital, Ankara, Turkey.
Patients (< 16 years of age) with lymphoma and
solid tumors were eligible for randomization if
they had fever (defined as a single oral
temperature above 38.3 °C or a temperature of
38.0 °C or greater taken on two occasions at least
1 hour apart), neutropenia (absolute neutrophil
count, ANC <500/mm3) and were without an
apparent infection. Patients with leukemia were
not included in this study since they were treated
in another department. Patients were excluded
if they had received antibiotics within the last
four days, had blood or blood product infusion
or had been given colony stimulating factor
within the last six hours. None of our patients
had a known allergy to any of the antibiotics
prescribed in the protocol.

Initial Evaluation : A complete history was taken
from each patient, and a detailed physical
examination was performed. Complete blood
count, peripheral blood smear, CRE erythrocyte
sedimentation rate, routine chest X-rays,
urinalysis, urine culture and blood cultures (two
sets, from different venipunctures at 30-minute
intervals; two additional sets from central
venous line if the patient had any), and other
cultures (when indicated) were performed.

Study Design and Procedure : A total of 90 consecutive
neutropenic fever episodes were evaluated.
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Episodes were randomized to receive either
meropenem (50 mg/kg/dose-maximum 1 g, every
8 hours, infused over 20-30 minutes) or piperacillin
(200 mg/kg/dose, every 6 hours) plus amikacin
(15 mg/kg daily) in this one-side blinded study.
Treatment modification was done after 72-96 hours
(depending on the clinical condition) if the patient
still had fever and neutropenia. The minimum
duration of treatment was seven days, four of which
were consecutive without fever. Failure was defined
as treatment modification.

Statistical Analysis : All data were entered into
a computerized data base and analyzed using
SPSS programs. Chi-square (Fisher's exact tests
for small samples) and Mann-Whitney U tests
were used for comparison.

Results

The mean age was 7.7 years for the whole group
(0.7-16.0; £+ 4.46). The characteristics of the 90
episodes are given in Table 1. Non-Hodgkin's
lymphoma (NHL) (56 episodes) made up
62.2 percent of all episodes, and solid tumors the
remainder (37.8%): rhabd-myosarcoma (8), Ewing's
sarcoma (6), neuroblastoma®, medulloblastoma (3),
nasopharynx carcinoma (2), germ cell tumor (2),
PPNET (2), and Hodgkin's disease, mesothelioma,
Wilms's tumor, retinoblastoma, hepatoblastoma
(1 episode each). Patients had central venous line
in only 10 episodes (11%). The two treatment
groups were comparable according to the parameters
given in Table L.

Table I. Characteristics of 90 Episodes

Treatment groups

Characteristics Meropenem Piperacillin + Amikacin
Episodes (n) 45 45
Age [mean (range)] 7.0 (1.0-15.0) 8.4 (0.7-16.0)
Male/Female 27/18 21/24
Lymphoma (n) 27 29
Solid tumor (n) 18 16
Centrral line (yes/no) 5/40 5/40
Radiotherapy (yes/no) 13/32 12/33
Antimicrobial prophylaxis None None
Status of the disease

Progression and relapse 10 14

Other status 35 31
Interval with the last chemotherapy (days) mean (range) 10 (2-16) 10 (3-19)
Hemoglobin (gr/dl) [mean (range)] 7.9 (4.0-13.0) 8.2 (5.2-12.1)

WBC (/mm3) [mean (range)]
Platelet (/mm?3) [mean (range)]
ESR (mm/hour) [mean (range)]
CRP p(mg/dl [mean (range)]

N

mean (range) (/mm3)

episodes with < 100/mm? at entry
Duration of ANC (median days)

< 100/mm?3

< 500/mm3

< 1500/mm3 {(/mm?3)
Success rate (90)

805 (300-1600)
68000 (5000-321000)

882 (100-2100)
72000 (5000-444500)

82 (4-145) 92 (5-150)
6.9 (0.1-22.0) 8.7 (0.2-25.3)
148 (0-500) 155 (0-450)
19 23
)} 1
3 3
5 4
76.6 64.6
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Duration of Neutropenia and Fever : The mean
duration of neutropenia was 4.1 days (1-20);
the difference between groups was not
statistically significant. Neutropenia duration in
episodes with progression and relapse was
longer than in ones without active disease: four
days (1-13) versus three days (1-21); p < 0.05).
The mean duration of fever was 3.8 days
(1-20). Although fever subsided earlier in the
meropenem group, the difference between
groups was not statistically significant
(meropenem 3.4 days; piperacillin plus amikacin
4.3 days; p = 0.27).

Bacteremia : Blood cultures were positive in
23 percent of all episodes (21/90, 6 of them were
polymicrobial: 1 double Gram-positive, 5 mixed).
The distribution of 27 microorganisms isolated in
21 episodes is shown in Table II [single Gram-
positive 44% (12/27), single Gram-negative 15%
(4/27), mixed 41% (11/27)]. Gram-positives
constituted 67 percent of all isolated
microorganisms. One-third (4/12) of staphylococci
were methicillin-resistant (MRSA). The stage of
disease seemed to increase the risk of bacteremia:
the risk was higher in cases of progression and
relapse (38% versus 18%, p = 0.055). If the patient
still had fever after 96 hours, the risk of bacteremia
increased to 42 percent (vs 17%, p < 0.05).

Table II. Gram Staining of
Blood-Isolated Microorganisms

Single  Polymicrobial

Gram staining (n) (n) n (%)
Gram-positive 11 7 18 (66.7)
S. coagulase (-) 7 3 10 (37.0)
S. aureus 1 1 2 (7.4
o-hemolytic Streptococcus 3 2 5 (18.5)
S. pneumoniae - 1 1 (3.7)
Gram-negative 4 5 9 (33.3)
E.coli 1 3 4 (14.8)
P aeruginosa 1 - 1 3.7
S. maltophilia 1 1 2 (74)
Klebsiella - 1 137
Acinetobacter 1 - 1 (3.7
Total 15 12 27 (100.0)

Mortality : The proportion of episodes ending in
death was 2.2 percent (2/90). The first patient
was a 13.5-year-old boy, stage III, abdominal
NHL, with partial response to LMB-B
chemotherapy. E. coli and MRSA had been
isolated from blood culture. He had been given
amphotericin B starting on the 7t day, and died
on the 215t day when his ANC was still < 100/
mm3 and platelet count was < 50,000/mm?3. The
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second one was a 13.8-year-old girl, stage IV
NHL, with relapsed disease. S. maltophilia and
MRSA had been isolated from blood culture. She
had been given amphotericin B starting on the
7t day, and died on the 9t day when her ANC
was still < 100/mm?3 and platelet count was
< 50,000/mm?3. The underlying disease was in
terminal stage in this patient.

Non-Hodgkin's Lymphoma Versus Solid Tumors : The
differences between the non-Hodgkin's
lymphoma and solid tumor groups was striking.
The solid tumor group had significantly less
bacteremia (4/34 versus 17/56; p < 0.05) and
treatment failure (3/34 versus 24/56;
p < 0.001) than the NHL group.

CRP, ESR : Neither the CRP nor ESR level was
associated with the risk of bacteremia, type of
microorganism isolated, treatment failure, or
amphotericin B use. No serious drug-related
adverse event was noticed.

Discussion

With intensive chemotherapy, the five year disease-
free survival rate in childhood cancer is 75 percentl.
Neutropenic fever is one of the leading causes of
morbidity and mortality either directly or indirectly
by causing a delay or dose reduction in the
chemotherapy regimen. Continuous monitoring of
parameters (characteristics of patients, isolated
microorganisms, causes of treatment failure, etc.)
is crucial for determining a policy for treating
neutropenic fever in an oncology center.
Monotherapy leads to fewer adverse effects;
morover, it reduces the amount of time and
supplies needed for administering the antibiotics.

The median duration of neutropenia was three
days in our study (1-21) compared to 11 days,
10 days (1-68) and nine days in studies conducted
by EORTC and GIMEMAS8, Lucas et al.3 and Petrilli
et al.4, respectively. The absence of leukernia and
bone marrow transplantation patients in our trial
very likely resulted in this difference.

Bacteria were isolated from blood cultures in
23 percent of all episodes, which was consistent
with recent trials (24%, EORTC and GIMEMA;
24.4%, Lucas et al.)83. The significant difterence
between NHL and solid tumor groups (30.4%
vs 11.8%) that we detected was also noticed by
Lucas et al.? (24.4% in leukemia/lymphoma vs
3.1% in solid tumors)3. This fact probably
contributed to less antibiotic modification in
episodes with solid tumors in our study (3/34
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vs 24/56; p < 0.01). With their shorter duration
of neutropenia, and lesser culture positivity and
requirement of antibiotic modification,
neutropenic fever patients with solid tumors are
promising candidates for early discharge,
outpatient management and oral treatment.

Gram-positives constituted 67 percent of
isolated microorganisms, as is the case in most
centers?-11, In many centers 80 to 90 percent of
patients have intravenous catheters. Lindblad®
reported that 25 percent of patients with a
central venous line had bacteremia (69% Gram-
positive) compared to 14 percent of patients
without a central venous line (40% Gram-
positive)?. Although central venous lines were
present in only 10 episodes (11%), Gram-
positives still constituted two-thirds (67%) of
isolated microorganisms (63% even if episodes
with central venous line are excluded). Some
factors other than increased use of intravenous
device (such as hand washing and resistance to
B-lactam antibiotics) may explain Gram-positive
predominance.

Success against Gram-positive bacteremia
without antibiotic modification was much higher
in our center [67% vs 29% (Behre et al.ll) and
28% (EORTC GIMEMA)8]. On the other hand,
we had a much lower success rate against Gram-
negative and mixed bacteremia [22% vs 47%
(EORTC GIMEMA)?] irrespective of the
antibiotic group.

Because there has been a considerable reduction
in Gram-negative bacteremic episodes over the
last 10 years, some authors believe that the need
for aminoglycoside-containing regimens should
be reassessed. Meropenem, which is highly stable
to inactivation by renal dehydropeptidase, does
not require cilastatin; moreover, its spectrum
covers most Gram-positive, Gram-negative and
anaerobic bacteria. It is successfully used in
intraabdominal infections, meningitis, urinary
tract infections and lower respiratory tract
infections as an alternative to some combination
therapy!2. It does not increase the risk of seizure
and has a lower incidence of nausea and vomiting
than does imipenem/cilastatin.

Previous clinical studies with meropenem
monotherapy in neutropenic fever were
conducted in adult patients?-!1, Only the EORTC
GIMEMA trial included both children and adult
patients®. Success rates varied between 45-60
percent. It is well known that neutropenia is
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shorter in duration in children than in adult
patients!3. The absence of leukemia and bone
marrow transplantation patients and shorter
duration of neutropenia very likely contributed
to a higher success rate in our study. We also
strictly avoided early modification before
96 hours (compared to 72 hours in other
studies) unless the patient deteriorated clinically.

There are limited studies concerning meropenem
monotherapy for neutropenic fever in children.
Our study showed that meropenem monotherapy
was well tolerated and was as effective as
piperacillin plus amikacin combination therapy.
The success rates of both groups were comparable
with other empirical regimens. We conclude that
meropenem monotherapy can be used in the
empirical treatment of neutropenic fever in
children with lymphoma and solid tumors.
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SUMMARY: Dayanga¢ D, Kalkanoglu HS, Durmus-Aydogdu S, Erdem H, Cogkun
T. Molecular genetic analysis of cystinuria type I in 24 Turkish patients.
Turk J Pediatr 2001; 43: 110-113.

M467T mutation (exon 8) in rBAT gene is found to be the most common
mutation in cystinuria type I patients. In our series consisting of 24 patients,
the allele frequency of the M467T mutation was 8.3 percent (4/48). The second
most frequent mutation at the same nucleotide position was M467K, with an
allele frequency of 4.2 percent (2/48). The polymorphism which is found in
linkage disequilibrium with the M467T is 231T/A (exon 1). We also found

that 231T/A was associated with the M467T mutation in our series.

Key words: cystinuria type I, molecular genetics, mutation, polymorphism.

Cystinuria is an autosomal recessive disease
characterized by the development of stones in the
uniray tract. It is caused by the defective transport
of cystine and dibasic amino acids (lysine, arginine,
ornithine) through the renal tubular cells and
intestinal mucosal. Three different types of
cystinuria (I, II and III) have been described. Type
I heterozygotes excrete normal amounts of cystine
in their urine, whereas types II and III
heterozygotes excrete high and moderate amounts
of cystine, respectively?. The disease has a
prevalence of 1/7,000 worldwide3. In a screening
of metabolic disorders, included 6,050 high-risk
infants, the prevalence of cystinuria in Turkey was
reported as 1/1,000% The prevalence was also
reported by Giiltekin et al.5 and Durmus-Aydogdu
et al.6 as 1/2,155 and 1/2,065, respectively, in a
screening of normal children for cystinuria.

Cystinuria disease gene rBAT (SLC3A1l), which
is localized to 2p16.3-21, has been shown to be
responsible for type I but not for type II and type
III cystinuria?-3. Linkage analysis demonstrated
the presence of genetic heterogeneity and
mapped type Il cystinuria locus to 19q13.110, It
was also suggested that cystinuria type II might
be due to a defect at this locus!!. Description of
this new locus will allow the identification of
cystinuria type Il and III genes. This will be useful

in understanding the biochemistry of cystine
reabsorption.

The rBAT gene spans about 45 kb of genomic
DNA and is composed of 10 exons!2:13, The 2.2
kb mRNA is expressed in the kidney cortex and
intestinal epithelium and encodes for a 685
amino acid, 79 kDa transport protein, for cystine
and dibasic amino acids!4.

Thirty-eight mutations!> and nine polymorphisms!4
have been described at the rBAT locus so far.
M467T, which is the most common mutation, is
a T-C substitution at nucleotide position 1400
(exon 8). It destroys a N1alll restriction site in the
60 bp PCR product.

Another mutation at the same nucleotide
position is M467K, which is a T—A substitution.
It destroys a N1alll restriction site and creates
an Alul restriction site, yielding two fragments
of 37 and 23 bplé.

The polymorphism which is found in linkage
disequilibrium with the M467T mutation is
231T/A in exon 1 in the rBAT gene. It creates
a Ddel restriction site yielding two fragments of
263 and 102 bp?’.

In this study, 24 Turkish cystinuria type I
patients were analyzed for the M467T and
M467K mutations and 231T/A polymorphism.
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Material and Methods

The cyanide-nitroprusside test was routinely
applied to urine samples of all patients evaluated
at the Metabolism Unit's laboratory as a
component of a selective screening procedure.
Patients having a positive cyanide-nitroprusside
test were further analyzed by urine and blood
amino acid chromatography. All patients with
an increase in cystine and dibasic amino acids
in their urine samples were diagnosed with
cystinuria. Twenty-four patients with high
urinary excretion of cystine whose parents had
a normal urinary amino acid profile were
diagnosed with cystinuria type L

DNA was isolated from white blood cells
according to standard protocols!8. M467T and
M467K mutations were analyzed by amplifying
genomic DNA (F: 5' GCG TTT GGG GAA TCA
GTA TG 3, R: 5'-GTT CCA GGG AGT GTG AAA
AG 3'). For the mutations and the polymorphism,
a total of 35 cycles of amplification were performed
(2 min. at 94°C, 1 min. at 55°C and 1 min. at
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72 °C). For the detection of mutations, PCR
products were digested with N1alll and Alul
according to the manufacturer's instructions and
were electrophoresed on a 15% polyacrylamide gel
at 300V for 45 minutes!S.

231T/A polymorphism was analyzed by
amplifying DNA (F: 5' AGA GAG GGC AAT
GAT GGC TA 3, R: 5' GAA GGC ACT CCG
AAG ACA TAA 3'). PCR products were digested
with Ddel and electrophoresed on a 3% agarose
gel’. In addition to 24 cystinuria patients, 20
healthy control individuals were analyzed for
231T/A polymorphism. Gels were stained with
EtBr and viewed under UV fluorescence.

Results

Among 24 cystinuria type I patients, 75 percent
had stones in their urinary tract. Consanguinity
was present in 37.5 percent of the families. The
characteristics of the patients and the results
of DNA analysis are shown in Table L.

Table 1. Characteristics of the Patients and Results of DNA Analysis

No Age Sex Consanguinity Urinary stone M467T M467K 231T/A
1 3y M (+) +) -/- -/- -/-
2 8 m M o) (+) ~/- +/- -/-
3 12y M -) (+) +/- -/- +/-
4 3y M -) +) -/- -/- -/-
5 6y M (+) (+) -/- -/- -/-
6 2y M +) (+) -/- -/- -/-
7 7y M (+) (+) /- -/- -/-
8 2m F = +) -/- -/- -/-
9 11y M -) -) +/- -/~ +/-

10 9y F - () -/~ -/- -/-

11 6y F (+) (+) -/- -/- -/-

12 5y M (+) - -/- -/- -/-

13 25y M ) - -/- -/- -/~
14 6y M (+) (+) -/- +/- -/-
15 8y M - - /- -/- -/-

16 ? M S (+) /- -/- -/-

17 15y M (+) (+) /- /- /-
18 2y M (+) (+) +/+ -/- +/+
19 3y M ) (+) -/- -/- -/-

20 ? F ) (+) /- /- /-

21 18 y M ) (+) /- -/- /-

22 14 y M ) +) /- /- -/

23 10y F ) (+) -/- -/- -/-

24 3y M - -) -/~ -/- -/-
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Among the 24 patients, two were heterozygous
and one was homozygous for the M467T
mutation. The allele frequency was 8.3 percent.
Another two patients were heterozygous for
M467K, which is the second most frequent
mutation at the same position, and the allele
frequency was 4.2 percent. It has been shown
previously that 231T/A polymorphism was
found in linkage disequilibrium with the M467
mutation!’. We also analyzed 231T/A in our
group of patients T—A transversion was found
in three patients that had the M467T mutation
(8.3%). This polymorphism was not found in
the rest of our patient group or in the 20 healthy
control individuals.

Discussion

At present, 38 cystinuria type I mutations in the
rBAT gene have been described!s in populations
in Italy, Spain, the Middle East, Eastern Europe
(mainly people of Jewish origin) and Japan. Of
the mutations there were missense, deletion,
insertion, nonsense, splice site and frameshift
mutations!9,

The most frequent mutation was M467T in Italian
(8.7%) and Spanish (40%) populations!6-20, In our
patients the allele frequency of the M467T mutation
(8.3%) was similar to the Italian results. M467K
was analyzed in Spanish patients, and the frequency
was 1.8 percent?!, which is lower than the
frequency in the Turkish mutant alleles (4.2%).

In the rBAT gene, besides 38 mutations, nine
polymorphisms were identified. In the
Mediterranean cystinuria type I patients, the
231T/A polymorphism in exon 1 was found in
linkage disequilibrium with the M467T
mutation (11.8%). 231T/A polymorphism was
only found in affected chromosomes, not in
normal ones. This observation was confirmed
by our results and the allele frequency of the
231T/A polymorphism (8.3%) was found
similar to that in Mediterranean populations.

In our study, 12.5 percent of the cystinuria type
I mutant alleles could be identified. This leaves
a large proportion of alleles still to be analyzed.
Heterogeneity of mutations in recessive
disorders is observed in the Turkish
population22, This creates a difficulty in
population screening or carrier identification by
DNA analysis. Further characterization of
unknown mutations is underway.

10.

11.

12.

13.

14.

15.

16.
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A practical GnRH analogue (triptorelin) stimulation test to
distinguish constitutional delay of puberty from hypogonadotropic
hypogonadism in prepubertal boys
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SUMMARY: Ozkan B, Topaloglu AK, Bilginturan N. A practical GnRH analogue
(triptorelin) stimulation test to distinguish constitutional delay of puberty
from hypogonadotropic hypogonadism in prepubertal boys. Turk J Pediatr
2001; 43: 114-117.

At present, no established practical and reliable endocrine test exists for
differentiating between constitutional delay of puberty (CDP) and
hypogonadotropic hypogonadism (HH). The most discriminating results have
been reported by measuring LH and testosterone (T) responses to
gonadotropin-relasing hormone (GnRH) analogues. In this study, 23
prepubertal boys aged 14 to 16.5 years underwent a modified triptorelin
(a GnRH analogue) stimulation test, and they were followed clinically for
up 24 to months. Sixteen subjects developed spontaneous puberty during
the follow-up period and thus were diagnosed with CDP, and the remaining
seven were diagnosed with HH. Retrospective evaluation of their LH, FSH
and T responses revealed significant differences without any overlaps in serum
LH levels at 4h (CDP: 33.2 = 9.3 vs. HH: 3.3 + 2.6 mIU/ml, p < 0.0002) and
in serum T levels at 24 h (CDP: 369.3 + 128.1 vs. HH: 61.4 + 22.6 ng/dl
p < 0.0002). We conclude that CDP can be clearly differentiated from HH by
the LH response at 4 h and/or T response at 24 h after a single-dose triptorelin
administration.

Key words: constitutional delay of puberty, hypogonadotropic hypogonadism, triptorelin.

Differentiation of teen-age boys with
constitutional delay of puberty (CDP) from
those with hypogonadotropic hypogonadism
(HH) remains difficult because of the similarity
in their clinical and laboratory characteristics.
At present, no established practical and reliable
endocrine test exists for differentiating between
these two entities!. Thus, the diagnosis of HH
is often delayed until the exclusion of CDP by
spontaneous appearance of pubertal signs.
Recent literature focused on gonadotropin and
testosterone (T) responses to gonadotropin-
releasing hormone analogues (GnRH analogue)
to differentiate between these two conditions.
A nafarelin stimulation test has been used the

most and reported as a useful tool to distinguish
the two conditions by LH and/or T response in
the great majority of the cases?4. Leuprolide was
reported to have been useful in one study,
although it failed to produce distinctive results
in another> 6. The most encouraging results
were reported with another GnRH agonist,
triptorelin’. Triptorelin, administered at 4 am,
was reported to have differentiated these two
conditions in all subjects by their LH but not
by their T response four hours later, at 8 am.
Our primary aim was to develop a practical
triptorelin stimulation test. To this end, we
modified the triptorelin stimulation method in
that we administered triptorelin at 8 am instead
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of 4 am. Our second modification was the
extension of the test to 24 h to see whether the
T response could be another diagnostic
parameter as in the other GnRH agonist
stimulation tests. Here we report similarly
differentiating results obtained after using a
modified triptorelin stimulation test.

Material and Methods

Twenty-three prepubertal boys, aged 14-16.5
years, were studied at three different pediatric
endocrinology clinics. Location of the cases and
the time period of the study were as follows:
10 cases at Hacettepe University, ihsan
Dogramaci Children’s Hospital between June
1997 and February 1998; 10 cases at Atatiirk
University between July 1998 and November
1999, and three cases at Mersin University
between March 1999 and December 1999. The
following inclusion criteria were used: 1. no
evidence of systemic diseases to cause delayed
puberty, 2. a weight for height within normal
standards for Turkish children 8, 3. a bone age
equal to or greater than 11.5 years according to
Greulich-Pyle method ?, and 4. a testicular
volume less than 4 ml.

All subjects underwent a triptorelin stimulation
test at the time of enrollment after the nature of
the study had been explained and informed
consents were obtained from the subjects or their
families. Blood specimens were collected for
baseline LH, FSH, and T levels at 8 am. Then,
triptorelin (D-trp® -luteinizing hormone-releasing
hormone) was administered subcutaneously at a
dose of 0.1 mg/m? (DecapeptylR, Ipsen-Biotech,
Paris, France). Following the triptorelin injection,
blood samples for LH, FSH and T were obtained at
4, 8 and 24 h. Serum LH, FSH and T concentrations
were determined by chemiluminescent enzyme
immunometric assay (Immulite, Automated
Analyzer, Diagnostic Product Corporation, Los
Angeles, CA, USA) in duplicate on the same day.
The subjects were regularly followed up until
determination of the physical evidence of pubertal
advancement for up to 24 months. No subject
received short-term T treatment. Sixteen subjects
who had spontaneous pubertal development were
diagnosed with CDP. In this group, evidence of
pubertal advancement was determined in 9 = 5.2
(5-24) months at the age of 15.6+0.83 (14.6-17)
years. Their mean testicular volume was 4.5 = 1.8
(4-8) ml at the time of the last examination. The
remaining seven subjects who showed no
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pubertal signs during 17.4 = 5.0 (12-24) months
follow-up period were diagnosed with HH. The
mean chronological age of the subjects was
16.8 = 0.7 (16-18) years at the time of the last
examination. Their mean testicular volume was
2.7 + 0.5 (2-3) ml at the end of the follow-up
period. Of the subjects with HH, four had
anosmia, micropenis and history of bilateral
orchidopexy (Kallmann's syndrome), two had
panhypopituitarism and had undergone surgical
removal of the craniopharyngioma. Except for
these two patients with panhypopituitarism,
none of the subjects in the entire study
population showed clinical or laboratory features
of growth hormone deficiency. Clinical and
hormonal variables between the groups were
compared with Mann-Whitney U test. Z-scores
for 4 h LH and 24 h T responses in the CDP
group were calculated using SPSS software
package.

Results

The initial clinical characteristics of the patients
are summarized in Table I. There were no
statistically significant differences between the
groups in height, chronological age, bone age,
or testicular volume (Table I). Mean basal values
of LH, FSH, and T also did not differ
significantly between the groups. The patterns
of responses to triptorelin in both groups are
shown in Table II. After triptorelin
administration, the difference in mean serum
LH levels between the groups was most
pronounced at 4 h (33.2 9.3 vs. 3.3 2.6
mIU/ml, for CDP and HH respectively,
p < 0.0002) without any overlaps (min: 14.1,
max: 44.4 for CDP and min: 0.7, max: 8.1 for
HH groups). Mean incremental LH response, A
LH (LH at 4 h minus LH at time 0) was
significantly higher the in CDP group
(32.3 £9.2 mIU/ml vs. 2.6 £ 2.5 mIU/ml,
p < 0.0002). A LH at 4 h ranged from 13.4 to |
43 mlU/ml for the CDP group, and from 0.0
to 7.7 in the HH group. Although the mean LH
responses to triptorelin at 8 and 24 h in subjects
with CDP were significantly higher, the
responses of the two groups were overlapping.
No significant differences in mean FSH response
was observed at any timepoints. Mean T
response to triptorelin in the CDP group was
significantly higher than in the HH group
(369.3 = 128.1 ng/dl vs. 61.4 = 22.6 ng/dl
respectively, p < 0.0002) at 24 h without
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overlapping (range 110 to 571 ng/dl for CDP,
and 21 to 90 ng/dl for HH group). A T at 24
h (T value at 24 h minus T value at time 0)
was 334.3 = 124.0 ng/dl vs. 12.8 + 34.0 ng/dl
for CDP and HH groups, respectively
(p: 0.0002). AT at 24 h ranged from 90 to 551
ng/dl for the CDP group, and from -40 to 51
ng/dl in the HH group. Although the mean T
responses to triptorelin at 4 and 8 h in subjects
with CDP were significantly higher, the
responses of the two groups were overlapping.
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patients. However, one subject with HH had a
T response similar to those of CDP at 8-24 h.
Ghai et al. 3 reported that LH levels in subjects
with CDP were significantly higher than those
in subjects with HH at 4 h. One patient with
HH, however, was misclassified in the CDP
group by the test. Only 55 percent (n: 11) of
the patients with CDP displayed a significant T
response 8-24 h after nafarelin injection. In a
smaller study (CDP n: 6, HH n: 5), Kletter et
al.4 found that LH, FSH and T responses in

Table I. Initial Clinical Characteristics of the Subjects with Constitutional Delay of Puberty (CDP) and
Hypogonadotropic Hypogonadism (HH)

Age (year) Height (cm) Height SDS* Testicular volume (ml) Bone age (year)
CDP 14.8 + 0.8 147.6 + 3.2 -24+0.8 26x04 12.0 £ 0.6

(14-16.5) (142-154) (-4.0-1.5) (2-3) - (11.5-13)
HH 15812 153.5 % 8.8 -20=x1.1 24 +0.5 12.6 + 0.9

(14-16.5) (144-163) (-4.0-(-0.99) (2-3) (11.5-14)

Data are means = SD (Range), *SDS: Standard deviation score.

Table II. LH, FSH and Testosterone (T) Responses to Triptorelin in Constitutional Delay of
Puberty (CDP) and Hypogonadotropic Hypogonadism (HH)

Hour HH (n:7) CDP (n:16) P
0. 0.6 £ 0.2 (0.4-1.0) 0.8 £ 0.2 (0.4-1.4) NS*
LH 4 3.3+2.6 (0.7-8.1) 33.2 £9.3 (14.1-44.4) 0.0002
(mIU/ml) 8. 2.8 £1.6 (0.7-5.0) 12.8 £5.9 (4.4-26.5) 0.0003
24, 1.1 £ 0.5 (0.7-2.1) 6.5 = 4.8 (0.7-15.6) 0.003
0. 0.6 = 0.2 (0.1-0.9) 0.8 £ 0.3 (0.6-1.7) NS
FSH 4. 5.1 +£2.3 (2.0-7.2) 44 +2.3 (2.7-9.5) - NS
(mIU/ml) 8. 33421 (1.5%6.1) 3.9+28 (2.2-9.6) NS
24. 1.6 +£1.2 (0.2-3.5) 1.8 1.1 (1.0-4.9) NS
0. 22.8 +£13.8 (11-54) 29.3 + 18.7 (10.72) NS
T 4. 35.7 £17.1 (22-70) 61.8 +£24.8 (20-103) 0.02
(ng/dl) 8. 42.8 +21.3 (21-82) 120.6 = 35.1 (50-194) 0.0003
24. 61.4 +22.6 (21-90) 369.3 £ 128.1 (110-571) 0.0002

Data are means = SD (Range), * NS: non-significant.

Discussion

Distinguishing CDP from HH in boys with
delayed puberty remains a diagnostic challenge.
Synthetic GnRH analogues have been used
extensively to distinguish CDP from HH.
However, a simple and reliable diagnostic test
is still lacking 1. We found that when triptorelin
is given at 8 am, the increase in serum LH at
4 h or T at 24 h is sufficient to distinguish those
two clinical entities. In a pilot study (HH n: 8,
CDP n: 3), Ehrmann et al. 2 reported that LH
responses to nafarelin in subjects with CDP at
the 0.5 -4 h did not overlap with those in HH

subjects with CDP were higher than in those
with HH without overlapping after nafarelin
administration. Recently, Zamboni et al.?
reported that triptorelin administration at 4 am
clearly distinguished CDP (n: 18) from HH
(n: 10) by the LH responses at 4 h without
overlapping. However, starting a test at 4 am
on an outpatient basis would be almost
impossible in practice, as the authors suggested.
Therefore, we modified their method and
administered triptorelin at 8 am instead of 4
am and extended the test period to 24 h to see
whether the T response could be another
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diagnostic parameter. In this study, we were able
to reproduce the 4h LH results of the original
study in a comparable subject population. This
reproduction might not have been possible
because of the wellknown nocturnal increase in
the number and magnitude of LH pulses in early
puberty, which suggests enhanced sensitivity to
GnRH during the night 19. Moreover, we found
that the 24h T response is also completely
discriminatory. Zamboni et al.7 looked for T
responses only at 4 h; however, based on the
results obtained in the other GnRH analogue
stimulation studies, larger differences in T
response between the two conditions should be
expected at 16-24 h%4, For that reason, we
extended the study period to 24 h, and we found
significantly different, non-overlapping results
at 24 h. Our data indicate that an LH level below
14.1 mIU/ml (-2 SD) 4 h or a T level below
110 ng/dl (-2SD) 24 h after triptorelin
administration could be useful as a cut-off point
to discriminate CDP from HH. We conclude that
CDP can be clearly differentiated from HH by
the LH response at the 4 h and/or T response
at 24 h after triptorelin administration. This
test, we think, is superior to the others in that:
i) Both 4h LH and 24 h T responses are
significantly different between the groups
without any overlaps ii) It is practical since it
is started at 8 am. The patient can return either
at noon on the same day or at 8 am on the
following day. The latter option can be
particularly useful in that absence from school for
the test is unnecessary. iii) Measuring T response
at 24 h enables assessment of the integrity of not
only pituitary but also gonadal function.

In conclusion, patients with CDP with bone age
equal to or greater than 11.5 years, display a
distinct increase in LH at 4 h and in T
concentrations at 24 h after 8 am triptorelin
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administration, thus enabling clear differentiation
of subjects with CDP from those with HH.
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Breast milk B-glucuronidase levels in hyperbilirubinemia
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SUMMARY: Yigit §, Ciliv G, Aygiin C, Erdem G. Breast milk B-glucuronidase
levels in hyperbilirubinemia Turk J Pediatr 2001; 43: 118-120.

Breast milk B-glucuronidase was thought to be one of the etiological factors in
the pathogenesis of late-onset breast-milk jaundice, but results of these studies
are conflicting. In this study breast milk B-glucuronidase levels were determined
in groups with physiologic jaundice, early breast-feeding jaundice and late breast-
milk jaundice. No difference in B-glucuronidase levels of these three groups was
found in samples taken on the 4 and 15% days of life. B-glucuronidase activity
in breast milk declined from the 4% to 15% day in all groups.

These results imply that factors other than breast milk B-glucuronidase activity
should be investigated to reveal the pathogenesis of late-onset breast-milk jaundice.

Key words: B-glucuronidase, breast-milk jaundice, hyperbilirubinemia.

Neonatal jaundice associated with breast-
feeding is a problem frequently encountered in
neonatologyl. Early breast-feeding jaundice
occurs in the first days of life in breast-fed
newborns, as effective breast-feeding is not
established?. Late breast-milk jaundice is
defined as jaundice occurring after the first
three to five days of life when there is no
hemolysis, and weight gain and intestinal
function are normal!.3. Of infants who develop
bilirubin levels high enough to require
phototherapy and who do not have evidence
of isoimmunization or other obvious hemolytic
disease, 80 to 90 percent are fully or partially
breast-fed*. Several etiological hypotheses have
been postulated to explain the pathophysiological
mechanisms of late breast-feeding jaundice.
These hypothesis are related to substances
such as pregnanediol and non-esterified fatty
acids which are thought to inhibit glucuronyl
transferase, and there are additional
mechanisms-proposed responsible such as
increased enterohepatic circulation of bilirubin
and increased B-glucuronidase activitys-15.
There are conflicting reports on
B-glucuronidase activity in early and late
breast-feeding jaundices.7.9-11.13-15 Qur
previous report showed no effect of B-
glucuronidase activity in early breast-feeding

jaundice’. In this study we intended to compare
maternal milk B-glucuronidase levels in babies
with early and late breast-milk jaundice.

Material and Methods

The study group consisted of 41 healthy
jaundiced newborn babies, which were
exclusively breast-fed. The control group
consisted of 18 healthy breast-fed newborn
babies without visible jaundice. The study group
was screened to exclude those with blood group
incompatibility, hypothyroidism, cholestatic
disorders, diabetic mothers, asphyxia, septicemia,
cephalhematoma, bruising and glucose-6-
phosphate dehydrogenase deficiency. Information
on the perinatal period, birth weight, maternal
drug use, first feeding time, feeding frequency,
Apgar scores and postnatal weight loss was
obtained for each infant. After informed consent
was taken, two samples of breast milk were
collected with a manual pump from the mothers.
The first sample was collected between the 3%-
5t days; the second sample was collected on the
15t day. Bilirubin levels of the babies were
determined at the same time. The samples were
kept at -20 °C until analyzed.

The B-glucuronidase assay was performed using
phenolphthalein mono B-glucuronic acid as
substrate (Sigma kit No.325), and the results
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were expressed as modified Sigma Units/ml.
Statistical lanalysis was performed using Mann-
Whitney U and chi-square tests.

Results

Around the 4t day of life 27 (65.8%) of the 41
infants in the study group had bilirubin peak levels
between 7-12 mg/dl (physiologic jaundice) while
the other 14 (34.2%) babies had bilirubin peak
levels higher than 16 mg/dl (significant
hyperbilirubinemia, breast-feeding jaundice)!.16.
The infants with significant hyperbilirubinemia
were treated with phototherapy according to our
hospital practice. There was no difference between
groups in first feeding time, feeding frequency, and
weight loss within the first week of life. On the
15% day of life 22 (53.6%) of the 41 infants had
bilirubin levels higher than 7 mg/dl (prolonged
jaundice). Nine of these 22 infants were in the
physiologic jaundice group and 13 were in the
early breast-feeding jaundice group around the 4t
day of life. These nine infants with prolonged
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jaundice were excluded from the physiologic
jaundice group. Table I shows the characteristics
of the three groups: those with physiologic
jaundice, breast-feeding jaundice and the control
group around 4th day of life. There was no
significant difference in B-glucuronidase levels
between the three groups around the 4% day of
life. Furthermore, no correlation was found
between bilirubin and B-glucuronidase levels in
those with physiologic jaundice, or in the breast-
feeding jaundice group (r = -0.33, r = 0.42). On
the 15t day of life no significant difference was
found in B-glucuronidase levels between the
prolonged jaundice group and the infants with
bilirubin levels below 7 mg/dl. There was also no
sifnificant difference in B-glucuronidase levels
between the prolonged jaundice group and the
control group on the 15th day (Table II). In these
groups no correlation was found between bilirubin
and fB-glucuronidase levels on day 15. In all groups
there was a decrease in [B-glucuronidase levels
between the 3rd-5% and 15% days of life.

Table 1. B-glucuronidase Levels Around the 4% Day of Life and Characteristics of Groups

Physiologic Breast-feeding Control
jaundice group (n=18) jaundice group (n=14) group (n=18) P
Birth weight (g) 3330 + 319 3315 + 420 3341 + 215 > 0.05
(2640-3900) (2600-35900) (3000-3750)
Gestational age (week) 38.8+0.9 384+ 1.0 3921 > 0.05
(37-40) (37-40) (37-41)
Maternal age (year) 29.1 £ 5.7 285+ 6.3 28.6 £ 4.9 > 0.05
(22-40) (21-38) (20-36)
Serum bilirubin levels (mg/dl) 10.2+ 1.7 182+ 1.8 - 0.00
(7.9-13.1) (16.2-21.8)
B-glucuronidase levels (U/ml) 385.6 + 364.6 259.9 + 281.3 276.0 £ 125.9 > 0.05
(144-1350) (60-1179) (84-621)
Table II. B-glucuronidase Levels on the 15% Day of Life and Characteristics of Groups
Babies with Babies with
bilirubin levels bilirubin levels Control
< 7 mg/dl (n=19) > 7 mg/dl (n=22) group (n=18) p
Birth weight (g) 3339 £ 312 3252 + 396 3341 = 215 > 0.05
(2640-3900) (2600-3900) (3000-3750)
Gestational age (week) 38.7+0.8 386 £1.0 39.2x1.1 > 0.05
(38-40) (37-41) (37-41)
Maternal age (year) 28.8 5.7 294 538 28.6 = 4.9 > 0.05
(22-40) (21-39) (20-36)
Serum bilirubin levels (mg/dl) (dayl5) 3.6x1.9 94+1.7 - 0.000
(0.7-7.0) (7.1-13.1)
B-glucuronidase levels (U/ml) (day 15) 104.2 =47.7 134.6 £ 78.3 128.1 £ 72.5 > 0.05
(45-222) (33-336) (42-299)
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Discussion

Breast-feeding is a common cause of jaundice in
normal newborns in the first week of life and
beyond!-16, The cause of early-onset breast-
feeding jaundice has been related to the
frequency of feedings and to inadequate caloric
intake3. Late-onset breast-milk jaundice is
thought to be associated with an abnormality in
the composition of breast milk!6. Breast milk
B-glucuronidase was thought to be an etiological
factor in the pathogenesis of late-onset breast-
milk jaundice, and studies were performed to
clarify the effect of B-glucuronidase activity in
human milk?7.9-11.13-15, The results of these
studies are conflicting. Gourley et al.!! found that
bilirubin levels were related to concentrations of
B-glucuronidase in breast milk. However, other
studies showed no correlation37:2.13.15, As breast-
milk jaundice may show a broad clinical spectrum
ranging from physiologic jaundice to significant
hyperbilirubinemial, this study was undertaken
to investigate the B-glucuronidase levels in breast
milk in two groups of hyperbilirubinemic babies
with physiologic jaundice and significant
hyperbilirubinemia. In this study, similar to other
studies>7:3.13,15, we did not find any correlation
between bilirubin and B-glucuronidase levels in
the prolonged jaundice group. Furthermore, the
changes in B-glucuronidase concentration in
breast milk were found to decrease from the 4th
to the 15% day.

Babies with physiologic jaundice in this study
were also investigated for breast milk beta-
glucuronidase levels. The onset and time of peak
bilirubin levels of physiologic jaundice and early-
onset breast-milk jaundice are similar, but in early
breast-feeding jaundice, peak levels exceed the
normal range of physiologic jaundice on the 3
or 4th day of life. Although no significant statistical
difference was shown in f-glucuronidase
concentrations between any of the groups
(Table 1), it is surprising to observe the highest
mean breast milk B-glucuronidase level in the
physiologic jaundice group.

In the prolonged hyperbilirubinemia group, 13
of 22 infants had been grouped as early breast-
feeding jaundice around the 4th day of life.
Although there is a classification as early-onset
and late-onset breast-feeding jaundicel:3, our
results indicate that nearly all (except one)
babies with early-onset breast-feeding jaundice
had prolonged hyperbilirubinemia on day 15.
These results show that distinction of early and
late type breast-feeding jaundices may not be
clear, as some cases may overiap.
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These results confirm that a simple hypothesis,
involving the single action of B-glucuronidase,
is insufficient to explain the pathogenesis of
breast-feeding jaundice.
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Serum ferritin, iron levels and iron binding capacity in

asymmetric SGA babies
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SUMMARY: Karaduman D, Ergin H, Kili¢ 1. Serum ferritin, iron levels and iron
binding capacity in asymmetric SGA babies. Turk J Pediatr 2001; 43: 121-124.

The concentration of serum ferritin reflects the extent of iron stores in
premature infants. We aimed to determine serum ferritin levels and iron status
in asymmetric small for gestational age (SGA) babies.

This study was performed on 21 SGA babies and 19 appropriate for gestational
age (AGA) babies. Hemoglobin, iron, iron binding capacity and ferritin levels
were inevestigated in the first six hours after the birth. Hemoglobin levels in
the SGA and control groups were 20.9 = 1.3 (19.4-23.4 g/dl) and 19.6 = 0.8
(18.5-21.5 g/dl), respectively (p = 0.001). Serum ferritin levels in the SGA and
AGA groups were 58.36 + 20.1 ng/ml and 90.46 * 30.5 ng/ml, respectively.
Ferritin levels were found lower in the SGA group (p < 0.001). In the SGA
group, decreased serum iron and increased iron binding capacity were found
but the difference was not significant (p > 0.05).

Decreased ferritin levels may result from either impaired iron transport
associated with uteroplacental vascular insufficiency or increased iron utilization
during enhanced erythropoiesis in conditions characterized by chronic fetal
hypoxia. Our results stress the significance of iron supplementation and careful
anemia follow-up in term SGA babies. Because anemia progress early, beginning
iron therapy as soon as possible is a necessity in SGA babies as in prematures.

. Key words: small for gestational age, SGA, serum ferritin, iron stores.

Fetal growth is affected by fetal growth potential
in the first half of the pregnancy and by maternal
environment and uteroplacental functions in the
second half!. Various criterions are used in
defining babies as small for gestational age
(SGA). SGA may be defined as birth weight
below the 10th percentile for gestational age or
as more than 2 standard deviations below the
mean for gestational age2, The ponderal index
can be used to identify infants whose soft tissue
mass is below normal for the stage of skeletal
development. Thus, a pondreal index below the
10t percentile may be used to identify SGA
infants. Ponderal index is the most commonly
used parameter34. Since it is not affected by
gestational age, race or sex, it is preferred to
define SGA.

The concentration of serum ferritin reflects the
extent of iron stores in infants%6. For this reason
serum ferritin level is useful in the evaluation
of iron status.

In this study, iron, iron binding capacity and
ferritin levels were searched in the sera of term
SGA babies that are thought to be the result of
intrauterine chronic hypoxia.

Material and Methods

All infants were examined during the first day
after birth; gestational age was determined by
Dubowitz score’. Forty term babies were
between 38-42 weeks' gestational age according
to the Dubowitz score. Twenty-one of 40 babies
were SGA and 19 were appropriate for
gestational age (AGA). In the determination of
the babies with SGA, the ponderal index (PI)
(body weight/length3x 100) was used. Babies
having PI under 10 percent were considered as
asymmetric SGA34,

Reasons for growth retardation included severe
preeclampsia (n = 4), chronic hypertension
(n = 2), maternal smoking (n = 2) and chronic



122 Karaduman D. et al

heart disease (n = 1). No underlying disease
which could have caused SGA was found in the
other patients. All of these infants were
asymmetrically growth retarded. Non was
retarded on the basis of intrauterine infection,
as determined by titers for congenital infectious
agents. Infants whose mothers had hemoglobin
concentrations < 9 g/dl were excluded as were
mothers and infants with fever, bacteremia, or
leukocytosis.

The sera of the venous blood samples were
taken in the first six hours after birth, and
hemoglobin, iron, iron binding capacity and
ferritin levels were investgiated. Hemoglobin
was determined on the Abbott Coulter Counter
(Cell-Dyn 3500). The serum was separated by
centrifugation and was frozen at -40 °C until
analysis for ferritin. Serum ferritin levels were
determined by immunoenzymatic assay (ELISA)
in the Exim-Abbott automatic analyzer using
Boehringer Mannheim system (Abbott
Labarotories, USA, 1997). Iron and iron binding
capacity were determined by deproteinization
method in the Hitachi 704 automatic analyzer
with Boehringer Mannheim system in
heparinized plasma (Boehringer Mannheim
Gmblt. Mannheim, Germany, 1994).

Values are mean * SD. Student's t test and
linear correlation analysis were used for
statistical analysis. A p < 0.05 value was
considered to represent a significant difference
between the compared values (SPSS 5-0, 1992).

The study was approved by the Medical Ethics
Committee of Pamukkale University Hospital.

Results

Hemoglobin, iron, iron binding capacity and
ferritin levels were investigated in the first six
hours after birth in the 21 SGA and 19 AGA
babies. SGA infants included 11 females (52.4%)
and 10 males (47.6%) and AGA infants included
10 females (52.6%) and 9 males (47.4%). The
mean birth weights were 2370 = 211 grams
(1800-2600) in the SGA group and 3228 =+ 295
grams (288-3700) in the control group. There
was a significant difference between the birth
weight of the two groups (p < 0.001).
Hemoglobin levels in the SGA and control groups
were 20.9 = 1.3 (19.4-23.4 g/dl) and 19.6 + 0.8
(18.5-21.5 g/dl), respectively. There was a
significant difference between the hemoglobin
levels of the two groups (p = 0.001).
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Serum ferritin levels in the SGA and AGA
groups were 58.4 + 20.1 ng/ml and 90.5 + 30.5
ng/ml, respectively. Ferritin levels were found
lower in the SGA group (p < 0.001). Serum iron
levels in the SGA and AGA groups were
10.1 = 3.4 pmol/L and 10.6 = 5.0 pmol/L,
respectively. Serum iron binding capacities were
74.5 + 11.8 pmol/L and 70.4 = 10.0 pmol/L,
respectively. In the SGA group, decreased serum
iron and increased iron binding capacity were
found, but the difference was not significant
(p > 0.05) (Table I).

Table I. Perinatal Data of SGA and Control
Groups (mean * SD)

SGA Control P

Birth weight 2370 = 211 3228 £295 < 0.001
Gestational age

(weeks) 39.7+09 400=x05 > 0.05
Hemoglobin 209+ 1.3 19608 =0.001
Iron (umol/L) 1007 +34 10650 > 0.05
Iron binding capacity

(umol/L) 745+ 118 704+100 >0.05
Ferritin (ng/ml) 58.4 +20.1 905305 <0.001

SGA: small for gestational age.

Twelve (57.1%) of the infants in the study group had
abnormally low serum ferritin levels, whereas only
three (15%) of the control infants had such low
values. An abnormally low serum ferritin level was
accepted as lower than 60 ng/ml8.

We found clear correlation between serum ferritin
and birth weight (r: 0.50, p < 0.001).

Discussion

Since the fetus gains 85 percent of its body
weight in the second half of pregnancy, any
impaired uteroplacental blood flow in this period
will definitely disturb food and oxygen transfer
to the baby?. Length and head circumference are
protected; however, because of inadequate weight
gain, these babies have a lower ponderal index
and are referred to as asymmetric SGA.

In 50 percent of asymmetric SGA babies,
intrauterine chronic hypoxia risk is increased
because of their impaired uteroplacental blood
flow?. These babies, when compared with AGA
babies, presented higher cord hemoglobin
levels10 and an increased incidence of neonatal
polycythemiall. Usually hematocrit levels are
2 60 percent. Neonatal polycythemia is
associated with impaired fetoplacental blood
flow during fetal hypoxia episodes or with
chronic fetal tissue hypoxia and a compensatory
increase in erythropoietin levels!2,
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Levels of serum ferritin reflecting the extent of
iron stores in children have been reported in recent
studies®6. Serum ferritin levels were searched in
premature babies!3-15. Correlations were detected
between maternal and fetal serum ferritin levels
and gestational age816.17, However, sufficient
studies in SGA babies have not been done.

Cord ferritin levels were found significantly
lower in preterm babies in a study based on 22
term and 32 preterm infants!5. Tekinalp et al.!8
determined serum ferritin levels in 76 neonates
and showed the lowest levels in less than 34
weeks of gestational age prematures. In a similar
study, Jansson and Holmberg!3 showed
significantly lower serum ferritin levels in less
than 34 weeks of gestational age prematures.
There was a positive correlation between serum
ferritin levels and birth weights. In this study,
we found clear correlation between serum
ferritin levels and birth weights.

The results of the limited number of studies on
SGA babies are as follows: Olivares et al.!? showed
that serum ferritin levels were lower in term SGA
babies than in preterm AGA babies. On the other
hand, serum ferritin levels were higher in term
SGA babies than in preterm SGA babies.

Abbas and Snijders?9 in 1994 found a small
decrease in ferritin levels in SGA babies and an
important increase in maternal serum ferritin
concentration. They demonstrated that the
decreased feto-matemal ferritin ratio could be the
consequence of impaired placental perfusion.

Chockalingam et al.2! studied 50 high-risk infants
consisting of 16 SGA, 21 from preeclamptic
mothers and 13 from diabetic mothers. They
showed a significant inverse correlation between
increasing serum transferrin and decreasing ferritin
levels compared to the control group. The reason
for the increased transferrin levels was unknown,
but may reflect an increase in iron binding capacity
compensating for low fetal iron stores.

In this study, serum transferrin and maternal
ferritin levels were not measured. However, in
the SGA group, decreased serum iron and
increased iron binding capacity were found, but
difference was not significant. There results
could be evidence of increased iron requirement
in SGA babies. Serum ferritin levels were
determined to be significantly decreased in SGA
babies. Decreased ferritin levels may result from
either impaired iron transport associated with
uteroplacental vascular insufficiency?? or
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increased iron utilization during enhanced
erythropoiesis in conditions characterized by
chronic fetal hypoxia.

Chockalingam et al.2! determined abnormally low
ferritin levels (< 60 ng/ml) in 64 percent of the
infants. Similarly, we found abnormally low
ferritin levels in 57.1 percent of the study group.

This study demonstrated that newborn infants
at risk for impaired uteroplacental blood flow or
chronic fetal hypoxia had depressed ferritin levels
and body iron stores. Decreased iron stores may
result from either impaired iron transport
associated with uteroplacental vascular
insufficiency or increased iron utilization during
enhanced erytrhopoiesis in conditions
characterized by chronic fetal hypoxia.

Further studies are needed in order to determine
the time to administer iron supplement in the
event of iron deficiency anemia in SGA babies.
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SUMMARY: Altuglu I, Saymner AA, Ozacar T, Egemen A, Bilgi¢ A. Seroprevalence
of Helicobacter pylori in a pediatric population. Turk J Pediatr 2001; 43: 125-127.

Helicobacter pylori (H. pylori) is one of the common bacterial infections in
humans. In this study, seroprevalence of H. pylori infection in a pediatric
population in Izmir and its relationship with different variables were
investigated. Two hundred twenty-six children (115 boys, 111 girls, age range:
1-18) were tested for anti-H. pylori IgG. Socioeconomic conditions, living area
(urban or rural), and number of people living in the same house were noted
for each subject. H. pylori antibodies were determined by an enzyme
immunoassay. Overall, 120 (53%) subjects were seropositive for H. pylori. The
seroprevalence of H. pylori increased significantly with age and poor
socioeconomic conditions. Seroprevalence did not differ according to sex,
number of people living in the same house or living area.

Key words: Helicobacter pylori, seroprevalence, children, age, sex, socioeconomic conditions.

Helicobacter pylori (H. pylori) is now thought
to be one of the most important factors in the
etiology of chronic gastritis, peptic ulcers,
noncardia gastric cancer and gastric mucosa
associated lymphoid tissue lymphomal.

H. pylori infection is probably the most common
chronic bacterial infection in humans. The
prevalence of the infection varies from 50% of
adults in developed countries to nearly 90% in
developing countries2.

Overcrowding and poor socioeconomic conditions
during childhood appear to be risk factors for H.
pylori infection. The data available is consistent
with the suggestion that the infection may be
acquired in early life and that person to person
contact plays an important role in its
transmission34,

The aim of this study was to investigate the
seroprevalence of H. pylori infection in different
parts of Izmir and to determine the relationship
of seropositivity with age, sex, number of people
living in the same house, socioeconomic
conditions and living area (urban or rural).

Material and Methods

The study was planned as part of the rubella
seroprevalence study. In the mentioned study,
a cluster sample design was carried out for the

selection of the study population3. Among
those, children aged 1-18 were selected for the
presented study. The study population consisted
of 226 asymptomatic children (115 boys, 111
girls, age range 1-18). The children were
distributed into four groups by age: group A,
1-5 years; group B, 6-9 years; group C, 10-13
years; group D, 14-18 years.

The children were selected from different regions
of Izmir and examined in two different groups,
urban and rural. Socioeconomic conditions and
number of people living in the same house were
noted. Socioeconomic conditions were classified
into three main categories (low, middle and high)
according to the annual household income.
Children were examined in two groups according
to the people living in the number of same house
(group I: 1-4 people, group II: 25 people).

Serum samples obtained from the children were
stored at -20 °C until tested.

IgG antibodies to H. pylori were determined
qualitatively by a commercial enzyme linked
immunosorbent assay (Zeus Scientific Inc, USA).

The seroprevalence of H. pylori infection was
analyzed in relation to all considered variables
(age, sex, number of people living in the same
house, socioeconomic conditions and living
area). Chi-square test was used to examine the
relation of H. pylori infection and the variables.
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Results

Seropositivity for H. pylori was found in 120 of
the 226 subjects (53%). Characteristics of the
study population and H. pylori status are shown
in Table 1.
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seropositivity rates for H. pylori significantly
increased with age8. In another study from
Japan!? the data strongly suggested that the
highest infection rates for H. pylori occur among
infants and children.

Table I. Characteristics of the Study Population

H. pylori 1gG (+)

H. pylori IgG (-)

Groups Number (%) Number (%) p value
Sex Boys 60 (52.2) 55 (47.8) NS
Girls 60 (54.1) 51 (45.9)
No of people living in the same house 1-4 64 (50.8) 62 (49.2) NS
25 56 (56) 44 (44)
Socioeconomic conditions Low 45 (65.2) 24 (34.8) p = 0.048
Middle 65 (48.5) 69 (51.5)
High 10 (43.5) 13 (56.5)
Age 1-5 16 (33.3) 32 (66.7) p = 0.003
6-9 28 (50) 28 (50)
10-13 34 (55.7) 27 (44.3)
14-18 42 (68.9) 19 (31.1)
Living area Urban 90 (52.6) 81 (58.4) NS
Rural 30 (54.5) 25 (45.5)

NS: Non-significant.

The seroprevalence of H. pylori increased
significantly with age and poor socioeconomic
conditions. There was only one seropositive child
(1/11) among the one-year-old group. The
number of children infected reached 46.8 percent
(57/122) by the age of 10 years. Seroprevalance
did not differ according to sex, number of people
living in the same house or living area.

Discussion

In this study, the prevalence of antibodies to H.
pylori and associated risk factors were
determined in asymptomatic children living in
different parts of Izmir.

Published studies on the epidemiology of
H. pylori infection show considerable differences
in the prevalence of antibodies to H. pylori in
the different populations studied. In a study from
India, the frequency of H. pylori infection
increased with age and was > 80 percent by age
206. In a study from Italy, seropositivity was 29
percent in the same age group, increased
significantly with age and did not differ according
to sex’. In France, seropositivity was 16 percent
in a group aged between 10-199.

In a Japanese study, of 1,043 healthy adults, 416
(40%) were seropositive for H. pylori. The

Dominici et al.ll reported that children in
families where both parents were infected had
a higher prevalence of H. pylori infection (44%)
than children from families with only one (30%)
or no parents (21%) infected. In the mentioned
study, it was concluded that social status may
be a risk factor for H. pylori infection.

In a study from Estonia, of the 421
schoolchildren selected from urban and rural
areas, H. pylori prevalence rate was 65 percent
in rural areas and 49 percent in towns!2, In
our study, no significant difference was found
in the seropositivity between the groups from
different living areas.

In a Turkish study in the Cukurova region, 25.9
percent of 54 asymptomatic children were found
to be anti-H. pylori positive!3, In adults anti
H. pylori IgG seropositivity was determined in
two different study groups in Izmir. The results
were 62.5 percent in 40 asymptomatic infants
and 73.8 percent in 244 adults, respectively!415.
Seropositivity was related to socioeconomic
conditions in both studies. In another study
from Turkey, 59 children with dyspeptic
complaints and 48 asymptomatic children (age
range 5-17) were tested for H. pylori antibodies,
and 52.5 percent and 41.7 percent, respectively,
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were found to be positive. The difference was
not statistically significant. Seropositivity
increased with age in both groups!s.

There are common patterns in most of the
studies. The acquisition of H. pylori infection
is early in life. The high prevalence of H. pylori
infection in developing countries is a reflection
of the lower socioeconomic level of those areas®.

A number of studies indicate that crowding and
number of siblings were associated with
H. pylori seropositivity?.15. In the presented
study, H. pylori seropositivity increased from
50.8 percent and 56 percent when the number
of people living in the same house was 2 5, but
the difference was statistically nonsignificant.

In this study, high seroprevalence of H. pylori
and a relationship with age and socioeconomic
conditions were determined. Our findings also
support the fact that H. pylori is usually acquired
early in life. Children in poor socioeconomic
conditions are at a greater risk of infection.
However, in this study, no correlation was found
between seropositivity and number of people
living in the same house.
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Critical learning period for speech acquisition and screening
techniques in early detection of hearing impairment
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In order to develop verbal communication skills, an infant nervous system needs
sound stimuli, especially human speech, in the early and critical learning period
of life. The maturation of hearing and language learning abilites of an infant
is considered to be complete within the first two to three years of life. Therefore,
detection of hearing impairment before the end of the critical language learning
period is considered crucial if a child is expected to acquire his/her native language
properly. Parents or caregivers may suspect the presence of a delay in language
acquisition; however, relying only on parental awareness could cause a delay in
detection of the hearing impairment. Even mild hearing loss may interfere with
normal development of speech and language in infants, therefore, universal
screening of infants for hearing loss as early as possible should be the goal.

The purpose of this paper is to discuss the concept of the critical language learning
period and its relevance to language acquisition. Furthermore, it is the aim of
the paper to evaluate the available techniques for early identification of hearing
impairment in general and the feasibility of the various techniques in Turkey.

Key words: newborn, congenital, sensorineural, hearing loss, deafness, early identification,

language, newborn hearing screening.

Hearing impairment seems to be one of the
most common diseases in the world. According
to statistics, this is even true in a highly
developed country such as the United States of
America, where hearing impairment in general
is considered second only to arthritis as the
most prevalent chronic disease. In fact, the
incidence of children born with mild to
profound degrees of permanent hearing loss in
the United States is at least 1 in 750!,

Although there are several types of disabling
conditions, among these, hearing loss in the
early period of life is considered to be a unique
problem. Parents can recognize the problems of
a blind infant at once but it is not easy to
recognize a congenital hearing loss. Late
identification of infant hearing impairment is
considered a major public health problem. The
purpose of this paper is to review the reasons
for early identification of hearing impairment
in general and the feasibility of the techniques
for detecting hearing impairment in Turkey.

1. Hearing Impairment and Language Disability
There is common agreement that congenital
hearing loss inevitably leads to some type of
language learning disability. According to Bamford
and Saunders?, poor language performance related
with congenital sensorineural hearing loss comes
about not only because of lack of sensory input
(e.g. speech sounds) -the primary cause- but also
because of associated secondary effects. The
secondary effects have been described as
"contextual aspects of language acquisition”.
Again, according to the same authors, contextual
aspects of language acquisition can be divided into
two main processes.

The first process is the internal contextual
aspects of language development, which are
concerned with cognitive processes and
strategies. Cognitive processes are involved with
the intelligence and may be defined as an ability
to recognize relationships and solve problems.
In the past, it was thought that intelligence was
mainly determined by heredity. However, it is
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now felt that intelligence (at least cognitive
processes) is partly determined by the sensory
inputs a child receives.

The second type of contextual process involves
the outside world of the infant, such as adult-
child interactions and the communicative
abilities of the infant. These abilities are mairly
needed for adaptation of the infant to the social
environment. The main cause of several
psychological disorders of the child, indeed, may
be related to insufficient adaptation of the child.
In fact, it is reasonably easy to discover the
relationship between hearing loss and
psychodynamic factors in the childhood period.
Thus, although the hearing loss seems to be
limited to his/her ears, the child’s total life is
affected by this condition.

2. The Critical Learning Period

The maturation of hearing and language
learning abilities of the infant is essentially
completed within the first two to three years of
life. In fact, these skills, which are highly
integrated, start to develop as soon as the child
is born. Thus, it is almost a consensus that in
order to develop communication skills, an infant
nervous system needs sound stimuli, essentially
the human speech, in the early and critical
learning period of life. In a study of adopted
children, Dennis? identified the first two years
of life as the critical period for exposure to a
good language environment.

Actually, the critical period of speech acquisition
is a maturational concept and does not help to
illustrate the deficient part of the nervous
system. On an anatomical basis, Rubin# argued
for the early plasticity of the brain. The brain
requires stimulation in the first three years of
life, if auditory perception and language
acquisition are to occur:

".... Available information would indicate that
the maturation of the auditory system is
centripetal, proceeding from cochlea to the
auditory cortex. Environmental sounds would
appear to have its greatest effect in shaping
auditory ability from the time the cochlea and
eighth nerve first become functional (i.e. just
after the birth) to the time when maturation of
the central nervous system is achieved.”

There are controlled studies on the hearing-
impaired population that seem to support the
concept of early plasticity of the brain. For
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instance, in an earlier study, the Lexington School
for the Deaf® compared infants who had been
admitted to the audiological habilitation program
before 16 months of age with those admitted
between 16 and 24 months. After the habilitation
program had been carried out, the results showed
that mother-infant communication was far more
superior in the earlier admitted group. In
addition, the language learning abilities of these
children were higher than those of the late
admitted group. The lower age limit for the
language acquisition period could be as early as
six monthsé. According to recent studies which
compared early intervention versus intervention
after six months, the hearing-impaired infants
who received early recognition as well as early
habilitation were far more superior in terms of
receptive as well as expressive language abilities’.

3. Parental Awareness

One of the main targets could be to develop parental
awareness for hearing impairment all over the
country. This effort may not be sufficient to detect
hearing impairment within the first 12 months of
life; however, it may lower the overall age of detection
of hearing impairment and help to improve the
services supplied to these children. Parents could
recognize the hearing impairment earlier than anyone
else, if they are properly informed. Since it is difficult
to inform parents individually, mass media could be
used to make parents conscious and possibly
suspicious about their child’s hearing and language
learning problems.

Generally, only parents can be sure of their child’s
hearing loss at a time when there is an obvious
delay in speech production. This is probably
related to the observation that parents as well as
medical professionals are mainly concerned with
only the delay in speech production. Tucker and
Nolan® also reported that parental detection of
hearing loss is 70 percent successful.
Unfortunately, this detection is often dependent
upon concern at the lack of language development?
which, by definition, occurs too late for remedial
action to be taken (see the section above). On the
other hand, hearing loss can be detected early if
the simple reactions of an infant to a ordinary
speech signal are considered as the criteria of
normal hearing, instead of speech acquisition.

According to a study of deafness in the
European Community9, only 22 percent of
affected children were suspected by their parents
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of being hearing-impaired in the first year of life
and only about two-thirds by the time they
reached their third birthday. This is an another
example which indicates that it is not an easy
task to detect hearing impairment before children
reach the end of the critical language learning
period, if we relied only on parental awareness.

4. Screening Methods for Hearing Impairment

A traditional definition of screening is "a process
of applying to large numbers of individuals
certain rapid, simple measures that will identify
those individuals with high probability of
disorders in the function tested"10,

If a very young child has suffered some sort of
hearing loss or any kind of mental retardation
or cannot participate in a familial language
environment, the central nervous and auditory
systems will not develop correctly. Of these
adverse conditions which might lead to some
sort of deviation in the normal development of
language acquisition, congenital hearing loss can
be detected within the first three days of life.
Thus, in terms of screening criteria, the
screening of congenital hearing loss in infants
is considered as acceptable and feasible. In the
search of a technique for screening hearing in
the infant population, the main difficulty is that
there is no established rapid, simple and perfect
measure to employ all over Turkey. There are
some types of subjective and objective hearing
tests which can be used. However, in the
newborn population, only objective measures
can essentially provide a rapid, simple and
perfect detection of hearing loss12.

Recent technological developments have
produced objective screening methods that are
rapid, reliable, sensitive, and easily
administered. These advances offer an
opportunity, for the first time, to initiate
universal screening for hearing impairment in
early infancy. Objective screening tools are
becoming more and more popular and are
almost acknowledged as routine hearing
screening tests8. Two objective measuring
techniques, auditory brainstem response (ABR)
and transiently evoked oto-acoustic emission
(TEOAE), are currently available and used for
infant hearing screening. ABR is the most
reliable measure currently available with which
to assess the functional integrity of a child’s
peripheral auditory system. while ABR can
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estimate the degree of hearing loss if peresent,
it is time consuming and requires experienced
personnel. In order to decrease the time
required as well as the qualification of the
personnel, an automated measurement of ABR
has been developed!!. In the latter study, 41,000
newborns screened using automated ABR
equipment as well as a TEOAE device improved
the screening results to near 100 percent
sensitivity and an as low as 2 percent false-
positive rate. However, such successful results
need to be replicated by other researchers in
order to be convincing. The TEOAE technique,
on the other hand, has been proposed as an
objective, rapid and noninvasive screening test
for auditory dysfunction in neonates. This
technique is sensitive to cochlear hearing losses
and provides "pass or refer" results. The Joint
Committee on Infant Hearing stated on June 21,
1994 that even mild hearing loss may interfere
with normal development of speech and
language, and recommended the goal of
universal detection of infants with hearing loss
as early as possible. This committee endorsed
the goal of identification of hearing impairment
using two-stage screening (i.e. initially applying
TEOAE testing and then utilizing ABR
technique for those infants who failed the first
stage) before discharging from the newborn
nursery!2. Both of these screening techniques
satisfy all the necessary criteria required for
screening the infant population. In a paper to
be published soon, the results of a two stage
screening program applied by the author and
colleagues in 100 neonates with high-risk in a
Neonatal Intensive Care Unit in Izmir revealed
a hearing loss rate in the high-risk group in
Turkey in the range of 13 percent which was
higher than expected.

5. Screening High-Risk Infants

High-risk infants can be described as a small
group of children whose history and physical
conditions identify them as possessing a high
chance of having the handicap searched for.
Since the incidence of moderate to profound
hearing loss in this high-risk group is fairly high
(i.e. 2.5 to 5%), full audiological testing of this
group is required, once this group has been
identified (see Appendix I). In the past, as
screening the entire newborn population
(universal screening) is expensive (in terms of
expenditure and human resources), screening
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only risk newborns was considered sufficient!3,
However, screening only the infants with high-
risk criteria identifies only half of the infants
with significant hearing loss, and the other half
of the infants with hearing loss (which are not
within the high-risk population group), would
be detected as having hearing loss later than
the age of two years. Thus, it is envisaged that
screening high-risk infants would not achieve
the goal of detecting hearing loss before the end
of the critical language learning period.

6. Universal Screening

In the United States of America, which is one
of the leading countries in terms of health and
technology, there is a tendency to apply
universal screening in the first months of life.
In the United Kingdom, the Health Visitor
Screening Program has been developed. This
type of universal hearing screening test is
routinely carried out on nine-month-old babies
in some regions of the U.K., by specially trained
Health Visitors employing behavioral distraction
tests8. This kind of screening test, while
adventageous in that the whole hearing pathway
is tested, is not considered an appropriate
technique for Turkey, since it relies heavily on
highly trained and experienced staff.

In 1993, The National Institutes of Health in
the U.S.A. issued a statement on Early
Identification of Hearing Impairment, and
concluded that "significantly reduced auditory
input also adversely affects the developing
auditory nervous system and can have harmful
effects on social, emotional, cognitive, and
academic development, as well as on a person's
vocational and economic potentiall4, "This panel
endorsed the recommendations of the Joint
Committee on Infant Hearing that all hearing-
impaired infants should be identified and
treatment initiated by six months of age. In
order to achieve this objective, the latter panel
recommended universal screening for hearing
impairment prior to three months of age.
Because of the unique accessibility of almost all
infants in the newborn nursery, the consensus
panel recommended screening of all newborns,
both high and low-risk, for hearing impairment
prior to hospital discharge. Clearly, universal
screening will increase the number of infants
identified with hearing impairment. This will
necessitate adequate diagnostic follow-up and
treatment facilities. Comprehensive intervention
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and management programs (i.e. audiological
rehabilitation and special education centers)
must be an integral part of a universal screening
program. Thus, universal newborn screening is
only the initial step if early detection and
intervention are considered the target of the
public health policy in this country.

Because 20-30 percent of hearing-impaired
infants will acquire their hearing loss during
early childhood, universal neonatal screening is
not a replacement for ongoing surveillance
throughout infancy and early childhood. Even
though universal screening is an essential step
in the early detection of hearing impairment,
education of primary caregivers and primary
health care providers on early signs of hearing
impairment remains an important goal.

Conclusion

The infant nervous system is extremely sensitive
to human communication sounds, especially at
the beginning of life. If the infant cannot
participate in a familial language environment or
suffers from some type of hearing impairment
during the first three years of life, then the speech
and language learning abilities of the child will
be inevitably affected. As the mental and
psychological development of the infant is closely
dependent on communication the infant is
generally affected by these conditions. However,
if the main reason for interruption in
communication is analyzed, and remedial action
can be taken before it is too late, the development
of the child will be minimally affected. In other
words, "the earlier, the better".

In the past, detection of hearing impairment was
often dependent upon concern at the lack of
language development. According to current
concepts, it is not a sufficient way to detect
hearing impairment, especially if the mental and
psychological development of the child, have
been affected.

To deal with congenitally hearing-impaired
children, teamn work is necessary. Various groups
of people should coordinate in order to organize
better screening programs: parents of hearing-
impaired infants, audiologists, physicians,
teachers, psychologists and so on.

In an ideal large-screening program, it is
assumed that all infants will be checked for
hearing impairment, i.e. universal hearing
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screening. If the universal hearing screening is
not considered feasible, then audiological
evaluation of high-risk infants should be done.

Consequently, there is widespread agreement about
the need for very early identification of a child
suffering from congenital hearing impairment. It
is difficult, to cure congenital sensorineural hearing
impairment. However, if it can be recognized earlier,
children suffering from hearing impairment can be
habilitated and specially educated, only then
minimizing the damaging effects.
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disease: a brief review of the literature and report of preliminary findings in
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Apoptosis, a programmed form of cell death, is an important mechanism that
maintains cellular homeostasis. The cellular content of tissues is regulated by
a balance between cell proliferation and cell loss. Apoptosis is important not
only in physiological conditions but in pathological processes as well.

Apoptosis has been implicated in the pathogenesis of certain renal diseases.
In human models, systemic lupus erythematosus (SLE) and IgA nephropathy
have been the main interests. These studies have mainly shown that apoptosis
is important in the control of mesangial cell population.

We have attempted to define the role of apoptosis in a cohort of childhood lupus
nephritis. We have analyzed apoptosis by the terminal deoxynucleotidyl
transferase (Tdt)-mediated dUTP-biotin nick end-labeling (TUNEL) method in
eight SLE pediatric patients, two of whom had hereditary deficiencies of
complement components. Although the sample size was small because of the
rarity of hereditary complement deficiencies, we have shown that apoptotic
activity was the greatest among these pediatric patients. It has been previously
suggested that in lupus, autoimmunity develops as a result of inadequate
clearance of apoptotic blebs containing nuclear elements; complement deficiencies
are the most important hereditary factors predisposing to the inadequate clearance
of apoptotic particles. This is the first time this hypothesis has been evaluated
in the tissue samples of hereditary complement deficiency-related proliferative
lupus nephritis. On the other hand, apoptosis was not different from the other
mesangial proliferative glomerulopathies in the lupus nephritis samples. Further
studies are needed to confirm our preliminary findings.

Apoptosis has been implicated in other renal diseases as well, such as autosomal
polycystic kidney disease, and in experimental models. A short review of the
relevant literature is presented highlighting the role of apoptosis in the
pathogenesis and prognosis of certain renal diseases.

Key words: apoptosis, renal disease, systemic lupus erythematosus, hereditary complement
deficiency, childhood.

Extensive studies during the past 30 years in
histopathology, genetics and molecular biology
have shown that virtually all animal cells are
armed with the genetic machinery to commit
suicide. Under normal conditions damaged or
senescent cells sacrifice themselves through a
non-inflammatory, energy-dependent form of cell
death, termed apoptosis, for body cell
homeostasis!-3. This type of cell death was first
named by Kerr et al3. as apoptosis, taken from
a Latin word describing the process of leaves
falling from the tree or petals from a flower.
Apoptosis is a programmed form of cell death.

It is required for elimination of unwanted cells
in processes as diverse as embryological
remodeling, development of the immune
repertoire, and resolution of inflammation. In
turn, the mechanisms of apoptosis and removal
of some cells are required to protect the organism
from inflammation and autoreactivity!.

A Worm's Tale: A Guide for Understanding
the Molecular Aspects of Apoptosis

A number of detailed research as in the early
1930's in the nematode worm, Caenorhabditis
elegans have shed light on the genetic and
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molecular mechanisms of apoptosis3. In this
worm, specific genes are activated to kill precisely
131 cells, leaving 959 in the adult worm#5. Studies
of this worm revealed that apoptosis has four
consecutive episodes: 1- Extracellular or
intracellular signaling to trigger committed cell
death, 2- Cell killing by activation of intracellular
proteases, 3- Removal of the apoptotic cell by
other cells, and 4- Degradation of the cell corpse
within the lysosomes>. These stages are controlled
by CED (for cell death abnormal) genes in C.
elegans which are highly conserved throughout
animal evolution from worm to human. The
products of CED-3 and CED-4 (homologous to
human caspase) are required for execution of
apoptosis while CED-9 (homologous to human
Bcl-2) hinders apoptosis by inhibiting CED-3 and
4. CED-3 is a cysteine aspartyl protease (caspase)
which activates a variety of cellular proteins such
as DNA repair enzymes, components of nuclear
membranes and endonucleases responsible for
cleaving the DNA in the apoptotic cell. CED-3 is
homologous to caspases in mammalian cells,
while CED-4 is to apoptotic protease activating
factor-1 (Apaf-1) and CED-9 is to the Bcl-2 family
which protects apoptosis?.

A number of switches are operative in the control
of apoptosis. The main death signals are Fas, Fas-
ligand, TNE, c-myc, and the main death promoters
are Bad, Bax (Table I, Fig. 1). On the other hand,
Bcl-2 is an intracellular, apoptosis inhibitory protein
that inhibits Fas/APO-1 -induced apoptosis.

Table 1. Genes Controlling Apoptosis in Mammals

Signals leading wo
apoptotic death .......ccuuee.. c-myc (myelocytoma oncogene)
Fas (APO-1, CD-95)
Tumor necrosis factor (TNE Fas-ligand, etc.)

Hid
p53
E1A/E1B
Death promoters ............. Bad
Bax
Bak (Bcl-2 homologous)
Bel-x,
Cysteine proteases ... Ced-3, ced-4 (Caenorhabditis elegans genes)
(caspases)
Survival promoters
(2NU-2POPIOUC) wuverescrsennr Bcl-2 (B-cell follicular lymphoma, ced-9)
Bcl- x.

The apoptotic process begins with the shrinkage
of the cell characterized by condensation of the
cell cytoplasm and pyknosis of the nucleus. In
the next stage, the nucleus becomes
fragmented46. At the final stage the cell is
broken up into several membrane-bound
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Free radicals Bcl-2 family
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Death
Growth factor | receptor
withdrawal activation
(Fas etc.)
Apaf-1
v (CED‘4)
; : > Caspase activation
Commitment do die (CED-3)
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lonizing .
radiation Removal and degradation of

apoptotic materials

Fig. 1. A simplified scheme of the apoptotic program
in mammalian cells5.

vesicles, which include several intact organelles
and nuclear fragments. These are called apoptotic
bodies which are then internalized by adjacent
cells or macrophages without inciting
inflammatory events which might be caused by
the uncontrolled release of noxious contents of
the cell. Nuclear disintegration is exclusively
achieved by a specific endonuclease (CAD-
caspase-activated deoxyribonuclease). These
enzymes act on multiple intracellular targets
causing the formation of DNA laddering
(endonuclease-mediated internucleosomal
chromatin cleavage) and alterations of plasma
membrane, including the exposure of
phospholipid phosphotidylserine. Once initiated,
the process quickly proceeds. Since the apoptotic
cells are rapidly removed by neighboring cells and
macrophages within 1-6 hours, only a few
examples are visible in tissues. These cells are seen
as shrunken cells with a dark pyknotic nucleus
usually surrounded by a clear halo visible on light
microscopy (Fig. 2). This is an energy-requiring
process, differentiating apoptosis from necrosis,
which requires no energy. The intracellular levels
of adenosine triphosphate (ATP) also affect the
form of the cell death® For instance, in
experimental studies, it has been demonstrated
that apoptosis is the preferable mode of cell death
in ATP-supplying conditions, whereas necrosis
occurs in ATP-depleted situations. Based on the
experimental data, it was concluded that ATP
supply by glycolysis and mitochondrial respiration
is needed for the final stage of apoptosis leading
to nuclear condensation and DNA degradation.
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When endonucleases cleave the chromatin, the
resultant product is a unit called nucleosome,
with a stretch of DNA covered by histones.
Exposure to abnormal normally sequestered
amounts of nuclear Ag and nucleosomes elicits
the autoimmune responsel. In fact, it has now
become clear that the autoantibodies in SLE
nephritis are mainly directed against
nucleosomes and not DNA. The positively
charged histones may also explain the trapping
of these immune complexes at the negatively
charged glomerular basement membrane!.

Subsequently these apoptotically derived self-
antigens, particularly nucleosomes, drive a T-cell
dependent autoimmune response to formation
of autoantibodies. There is persistence of
inflammation with these unremoved self-
antigens!4.

In SLE, peripheral tolerance to self-antigens is also
impaired, resulting in more autoantibody
production; recent evidence suggests breakdown of
peripheral deletional mechanisms and a lack in
control of B cells. This results in aberrant polyclonal
activation of B cells favoring autoantibody
formation. At this stage, environmental factors such
as infections and genetic factors such as MHC
repertoire may also be important!4.

The immune complexes comprised of nucleosomes
and autoantibodies are the mainstay of the
pathogenesis in lupus nephritis. A number of
studies in proliferative lupus nephritis point to a
decreased apoptosis. In tissue samples of Class IV
lupus nephritis, an increased transcription of the
Bcl-2 gene, an inhibitor of apoptosis, has been
demonstrated!. Thus, glomerular trapment of
autoimmune complexes is followed by depressed
autoinflammatory mechanisms with impaired
clearance of infiltrating cells. The persistence of
these inflammatory cells provokes secondary
molecules of inflammation. When proliferating cell
nuclear antigen (PCNA) staining in used for the
proliferative index and TUNEL staining for the
detection of apoptosis, the imbalance between
PCNA and TUNEL+ cells may define the severity
of the disease!.

The importance of regulating of apoptosis has also
been confirmed in an experimental model. Bcl-2 is
an apoptosis inhibitor. At about one year of age,
Bcl-2 transgenic mice develop high titers of
antinuclear antibodies and usually die of immune
complex glomerulonephritis. Thus, the increased
apoptosis with inefficient clearing mechanisms
seems to be the main drive for lupus nephritis®13.14,
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We have attempted to study apoptosis in
proliferating lupus nephritis in childhood SLE
cases. Of these, two cases had Clq and C3
deficiencies!s-16. TUNEL staining of proliferative
lupus nephritis patients (n: 7) were compared
to staining in cases with mesangial proliferative
glomerulonephritis (n: 4). There was no
significant difference between these two groups.
However, the glomerular TUNEL staining in two
SLE patients with complement deficiencies was
very high. The glomerular TUNEL staining was
detected in 42.9 percent of all glomeruli of these
two patients, whereas it was 20 percent in the
control group. Although the numbers were not
sufficient for statistical analysis, we aim to
pursue these findings. This is the first tissue
representation of increased apoptosis in
complement deficient states.

Apoptosis and Autosomal Dominant Polycystic Kidney
Disease (ADPKD)

Recent studies have shown that increased
apoptosis is a contributing factor for the
development of cysts in this disease. Increased
Bcl-2 mRNA staining accompanies the increased
apoptotic index in the cystic lesions of ADPKD!.
In conclusion, larger studies in human subjects
will enlighten the role of apoptosis in the
pathogenesis and/or development of the
aforementioned kidney diseases.
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Case

Lupus anticoagulant and protein S deficiency in a child who
developed disseminated intravascular coagulation in

association with varicella
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SUMMARY: Kurugél Z, Vardar F, Ozkinay F, Kavakh K, Cetinkaya B, Ozkinay
C. Lupus anticoagulant and protein S deficiency in a child who developed
disseminated intravascular coagulation in association with varicella. Turk J
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Varicella is not always a benign disease it may cause serious complications. We
report a two-year-old boy with disseminated intravascular coagulation in
association with varicella. The patient had the lupus anticoagulant, the
antiphospholipid antibody, acquired free protein S deficiency, and increased
concentrations of the prothrombin F 1+2 fragment. Intravenous immunoglobulin
was administered due to its potential antibody-blocking activity, and the patient
responded well. We recommend that children with varicella and disseminated
intravascular coagulation should be examined for the lupus anticoagulant, the
free protein S antigen, the prothrombin fragment F 1+2 and the other coagulation
parameters. Intravenous immunoglobulin administration could be useful in such
conditions because of its antibody-blocking activity.

Key words: protein S, lupus anticoagulant, varicella, disseminated intravascular coagulation.

Varicella is generally benign in healthy children
and the complications of disease are not
common!. However, recent epidemiological
studies suggest that varicella complications may
be more frequent than previously reported?-.
Life-threatening thrombotic complications such
as purpura fulminans, disseminated intravascular
coagulation, and thrombosis have been rarely
reported in children with varicella®7.
Investigators have described children with
thromboembolism and acquired protein S
deficiency in association with varicella8-11.

We report the occurrence of disseminated
intravascular coagulation in a case with varicella.
The patient also had a lupus anticoagulant (LA)
and acquired free protein S deficiency.

Case Report

A two-year old boy was admitted to our hospital
with the complaints of fever, cough and dyspnea
for four days. He had been diagnosed with
varicella 10 days previously. He was a healthy
child before varicella infection. There was no
family history of thrombosis.

On admission, physical examination revealed
tachypnea, intercostal, subcostal and suprasternal
retractions, and rales at both lung fields. The patient
was febrile (temperature 38.2 °C). The hemoglobin
level, and the white cell and platelet count were
normal. The erythrocyte sedimentation rate and the
concentrations of C-reactive protein were slightly
elevated. Activated partial thromboplastin time
(APTT) and prothrombin time (PT) were normal.
Tests of liver and kidney function were normal. The
serum immunoglobulin levels and lymphocyte
subgroups were within the normal range. No
pathogenic microorganism was detected in cultures
taken from the throat, urine, blood or stool. Anti-
varicella IgG and IgM antibodies were positive.
Chest x-ray showed bilateral nodular infiltrates
throughout both lung fields.

Therapy was started with intravenously
administered ceftriaxone 100 mg/kg/day and
acyclovir 1500 mg/m?2/day, but the patient did
not respond. Three days after his admission he
developed hematemesis, generalized tonic-clonic
convulsions and subconjunctival hemorrhage in
the temporal chamber of the right eye.
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Funduscopic examination and cranial computed
tomography were normal. Cerebrospinal fluid
examination revealed a slightly elevated protein
concentration with no pleocytosis. There was no
growth in the cerebrospinal fluid culture.
Thrombin time (TT) and APTT were prolonged
(Table I). Platelet count and fibrinogen were
decreased. D-dimer level was extremely elevated
(7.24 pg/ml). Protein C and antithrombin activity
were determined with Sta-Compact Analyzer
Coagulometry using Diagnostica Stago (Asniéres,
France) kits. The thrombin antithrombin (TAT)
complex and the prothrombin fragment F 1+2 (PF
1+2) were measured with an ELISA (Enzygnost,
Dade-Behring/Germany). Free protein S antigen,
tissue plasminogen activator (tPA), plasminogen
activator inhibitor 1 (PAI-1) and antiphospholipid
antibody (APA) were assessed by ELISA
(Asserachrom, D.Stago/France). Activated protein

C-resistance (APC-resistance) was measured .

using Dignostica Stago kits. Lupus anticoagulant
was determined by Staclot-PNP (D.Stago/France).
The results of the tests were compared with the
results of healthy children reported by Andrew et
al!2, Protein C activity was normal (Table I). Free
protein S concentration was markedly reduced
(0.21 U/ml). The concentrations of PF 1+2, TAT
complex, tPA and PAI-1 were elevated. Lupus
anticoagulant was positive, and APA was elevated.
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A diagnosis of disseminated intravascular
coagulation was considered. Infusion of fresh frozen
plasma and intravenous immunoglobulin (400 mg/
kg/day, for 5 days) were given. Clinical symptoms
improved rapidly, and disseminated intravascular
coagulation was controlled with the normalization
of PT, APTT, fibrinogen and platelet count.
However, free protein S remained below the normal
range (0.31 U/ml) and LA was positive. The
concentration of PF 1+2 was found to be slightly
elevated (1.36 nmol/L). The concentrations of tPA,
PAI-1, TAT were increased (Table I).

One month after admission, all coagulation
parameters including free protein S antigen and
PF 1+2 were normal. Lupus anticoagulant also
disappeared (Table I).

Family investigation was normal in terms of
hemostasis. Protein S was normal in both parents
and sister.

Discussion

Varicella may be associated with severe purpura
fulminans and disseminated intravascular
coagulation 7.8, In the patient presented here,
the disseminated intravascular coagulation was
diagnosed by the determination of prolonged
APTT and TT, elevated D-dimer levels and a
decreased platelet count.

Table 1. Laboratory Findings of the Patient on the 3, 7th and 30% Days of Admission

On the 3 day On the 7% day On the 30t day
PT (s) 14 13 12
APTT (s) 42 30 28
Platelet count (/mm?3) 101000 207000 260000
Fibrinogen (g/dl) 1.60 2.60 : 3.66
D-dimer (ug/ml) 7.24 2.2 0.42
Thrombin time (s) 23 22 19.1
Protein C (U/ml) 0.49 0.49 0.92
Free protein S (U/ml) 0.21 0.31 0.72
PF 142 (nmol/L) 1.66 1.36 0.67
TAT (ug/L) 18.32 6.5 3.61
tPA (ng/ml) 23.6 20.3 11.94
PAI-1 (ng/ml) 75 75 4 40
APC-resistance 150 155 145
Lupus anticoagulant + + -
APA (UPL/ml) 41.46 27.8 14.2
PT.. : prothrombin time. fibrinogen .coveesrsssraes : 1.7-4 g/dl.
APTT : activated partial thromboplastin time. D-dimer .cvcevesecaeisnane : <05 pcg/ml.
|2 20 © o SO : prothrombin fragment F 1+2. protein C ..oevecrresnrenes : 0.40-0.92 U/ml.
TAT : thrombin antithrombin complex. free protein S antigen : 0.71-0.97 U/ml.
tPA ... : tissue plasminogen acdvator. PF 142 cuivverivncsennsan : 0.4-1.1 nmol/L.
PAl-1 : plasminogen activator inhibitor. /. A, : L.04.1 pg/L.
APC-TESISIANCE isressmssaressosnonns : activated protein C-resistance. 117, N : 1-12 ng/ml,
APA cvesieeccieneensansrsese s : antiphospholid antibody. | 2N 5 S : 443 ng/ml.
The reference ranges 12 for PT: 12-16 s. APC-resistance .....ev... : > 75%.
APTT . ; 25-33 5, thrombin time: 15-22 s. APA oiririrrincasarasains : < 15 UPL/ml.
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Protein S is a plasma protein involved in the
regulation of the protein C anticoagulant
pathway. Free protein S is the active plasma form
of protein S with anticoagulant activity. Several
cases of varicella associated with severe
thromboembolism and isolated acquired free
protein S deficiency have been reported??.
Recently, the presence of the LA has been
described in children with varicella who acquired
protein S deficiencies!. We also found the LA
in association with acquired free protein S
deficiency. In addition, our patient had increased
concentrations of PF 1+2, tPA and PAI-1. The
prothrombin fragment F 142 is generated when
prothrombin is converted to thrombin, and is a
current marker of excessive thrombin generation.
In our patient, increased concentration of the PF
1+2, in our opinion, suggested the presence of
excessive thrombin and hypercoagulability. The
prothrombin fragment F 1+2 returned to normal
levels when LA and protein S deficiency had
resolved. This observation suggests that
reduction in free protein S and LA may
exacerbate the disseminated intravascular
coagulative response. However, it is not clear
whether the acquired protein S deficiency and
the LA are the causes or the consequences of
disseminated intravascular coagulation.

In our patient, the elevated D-dimer level and
prolonged TT were considered due to the
thrombosis in the microvascular plexus, and
increased tPA, PAI-1 and D-dimer levels probably
reflected that the fibrinolytic system was activated
secondary to extensive microvascular thrombosis.

Currently, protein S concentrates are not
available. Therefore, replacement with fresh
frozen plasma might be the best alternative
strategy in patients with protein S deficiency in
association with varicella. However, because fresh
frozen plasma contains only a small amount of
protein S and has potential risks, the use of fresh
frozen plasma has not been recommended by
some authors 1314, Qur patient was given fresh
frozen plasma as a supportive therapy for
disseminated intravascular coagulation. We could
not use heparin due to hematemesis.

Recently, autoantibodies against protein S were
shown in patients with protein S deficiency in
association with varicella, and it has been
reported that protein S antibodies may result
in acquired free protein S deficiency 810. The
nature of the protein S antibodies is unclear; it
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has been postulated that the protein S
antibodies may be the LA0. Because of the
presence of the LA in our patient, we decided
to administer intravenous immunoglobulin due
to its potential antibody-blocking activity. Our
patient responded well to its administration.

In conclusion, varicella is not always a benign
disease of childhood. It may cause serious
complications such as disseminated intravascular
coagulation and thrombosis. Clinicians should be
aware of thromboembolic complications. We
recommend that children who develop

disseminated intravascular coagulation in

association with varicella should be examined for
the LA, the free protein S antigen, the PF 1+2
and other coagulation parameters. Intravenous
immunoglobulin administration could be useful
in such conditions because of its antibody
blocking activity.
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Dermatomyositis with membranous nephropathy
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SUMMARY: Soylu A, Kavukeu S, Tiirkmen M, Sarioglu S. Dermatomyositis with
membranous nephropathy. Turk J Pediatr 2001; 43: 143-145.

Dermatomyositis is the connective tissue disease with the least renal
involvement. Although some renal findings like proteinuria, hematuria, pyuria,
progressive renal insufficiency, and glomerular and tubular calcium deposits
with arteriolar fibrosis have been described, glomerulonephritides have rarely
been associated with dermatomyositis, especially in childhood cases. We
describe a 10-year old boy with the clinical picture of dermatomyositis who
underwent renal biopsy due to microscopic hematuria demonstrating
membranous glomerulonephritis with C1q deposition. Children with "full-house"
membranous glomerulonephritis with deposition of Clq and the other
immunoglobulins have been reported to present in the future with the clinical
findings of systemic lupus erythematosus. However, laboratory evaluation of
our patient for systemic lupus erythematosus was negative at the present time.
Thus, we think this case should be followed up closely with special attention
to the possible clinical and laboratory findings of systemic lupus erythematosus.

Key words: dermatomyositis, membranous nephropathy, systemic lupus erythematosus, childhood.

Dermatomyositis (DM) is the connective tissue
disease with the least renal involvement. Although
DM is considered a necrotizing vasculitis, there
is very little evidence to suggest that endothelial
injury occurs in the kidney. However, some renal
findings like proteinuria, hematuria, pyuria,
progressive renal insufficiency, and glomerular and
tubular calcium deposits with arteriolar fibrosis
have been described!. Glomerulonephritis
[membranous glomerulonephritis (MGN)
specifically] has been associated with DM in only
a few cases!-3. Full-house MGN has been
suggested as a preceding marker of systemic lupus
erythematosus (SLE) in childhood*.

We describe a 10-year old boy with DM who
developed microhematuria two months after the
diagnosis of DM. Persistence of hematuria led
to a percutaneous renal biopsy demonstrating
Clqg-positive MGN.:

Case Report

A 10-year-old boy presented with a two-month
history of weakness and pain in his arms and legs
and difficulty in walking. There were in addition
erythema of his eyelids, nasal speech and difficulty
in eating solid food. Personal and family histories

were unremarkable. Physical examination revealed
heliotropic rash (Fig. 1), weakness and tenderness
in the proximal muscles of the extremities, and
decreased deep tendon reflexes in the lower
extremities. Laboratory analysis demonstrated Hb
11.9 g/dl, Hct 36%, WBC 16,900/mm3, platelets
251,000/mm3, MCV 81 fl; ESR 13 mm/h, ASO
85 IU/ml, CRP 5 mg/dl, RF (-); BUN 17 mg/dl,
creatinine 0.4 mg/dl, SGOT 108 IU/ml, SGPT
26 1U/ml, and CPK 955 IU/ml. Pulmonary
function tests showed moderate restrictive disease.
Urinalysis revealed specific gravity 1030, pH 5.0,
protein (-), blood (-), and 1-2 WBC/hpf.
Electromyogram demonstrated diffuse muscle
fiber involvement in the proximal muscles with
intense spontaneous fibrillation indicating
acquired inflammation. Muscle biopsy showed
mononuclear cells infiltrating vessel walls
within muscle and fat tissue and atrophic
changes in muscle cells in some areas.

Treatment was started with prednisolone,
2 mg/kg/day in four divided doses, and the dose
was decreased gradually after two months along
with institution of physiotherapy, upon
improvement of the active symptoms and signs of
the disease. However, microscopic hematuria
without proteinuria was noted in routine urinalysis
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SUMMARY: Altinok D, Yildiz YT, Rugen E, Eryilmaz M, Tacal T. Central nervous

system involvement of polyarteritis nodosa: a case report. Turk J Pediatr
2001; 43: 146-150.

Polyarteritis nodosa (PAN) is a necrotizing vasculitis involving small and
medium-sized arteries and it affects multiple organ systems in the body Central
nervous system (CNS) involvement appears less frequently, and usually develops
after the disease is established. Although aneurysms are common in visceral
arteries in PAN, intracranial aneurysms are uncommon and have been
documented rarely. This case is reported to raise awareness among radiologists
as it has characteristic and rare, if not specific, imaging findings of CNS

involvement of PAN.,

Key words: polyarteritis nodosa, aneurysms, hematoma, central nervous system.

Polyarteritis nodosa (PAN) is a necrotizing
vasculitis involving small and medium-sized
arteries, and it affects multiple organ systems in
the body, except for the lungs and spleen!-4.
Central nervous system (CNS) involvement
appears less frequently, and usually develops after
the disease is established. The most common
neuroradiological findings in PAN are nonspecific
focal ischemic areas followed by intracranial
hemorrhage. Although aneurysms are common
in visceral arteries in PAN, intracranial
aneurysms are uncommon and have been
documented rarely*¢. In this paper, the central
nervous system involvement of PAN in a young
male patient with intracranial aneurysms and
intracerebral hemorrhage is reported.

Case Report

An 18-year-old male patient presented with a
three-week history of abdominal pain, headache,
high blood pressure of 200/120 mm Hg,
weakness in legs and weight loss of 5 kg. He
also had fever, disseminated skin rash on arms
in the form of livedo reticularis and cyanosis of
the hands. He had suffered from abdominal pain
for 10 years for which he had an operation for
suspected perforation. A renal angiogram
performed previously because of his recurrent
hypertension was normal.

Laboratory examination showed a high
erythrocyte sedimentation rate and C-reactive
protein. ANA, anti-DNA, and RF antibodies
were negative. Thyroid hormones were in
normal range. Abdominal ultrasound and
computed tomography scans were normal. He
had signs of pericarditis on echocardiography.
Although medication was started with
antihypertensive drugs and steroids, the patient
had left hemiparesis, left hemihypoesthesia and
nystagmus during his stay at the hospital.
Magnetic resonance imaging (MRI) revealed a
subacute hematoma localized in grey and
subcortical white matter of the right
temporoparietal region. The lesion was
hypointense and had a hyperintense rim in T1
W images (Fig. 1a), and was hyperintense in
T2 W scans with moderate peripheral edema
(Fig. 1b). After gadolinium injection, there was
no contrast enhancement (Fig. 1c). As a
ruptured aneurysm was suggested in differential
diagnosis, a cerebral angiogram was performed.
In his cerebral angiography, there were multiple
aneursmal dilatations in peripheral segments of
the left middle cerebral artery (Fig. 2a). There
were several aneurysms in occipital, internal
maxillary (Fig. 2b) and superficial temporal
branches of the right external carotid artery
(Fig. 2c). The diagnosis of PAN was made on
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affected in 20-40 percent of the patients in the
form of hypertensive encephalopathy and
hemorrhagic and ischemic infarcts in the brain and
spinal cord®. There are reports that suggest that
CNS involvement is likely to develop in patients
who have renal and mesenteric involvement?, but
recent publications report that CNS findings may
well be early disease manifestations®.

The symptoms and findings in PAN are not
specific, nor are there especific serologic tests
for diagnosis2. Usually, laboratory findings vary
with the degree of inflammation and vascular
damage in specific organs. Angiographic studies
may be extremely helpful in suggesting the
diagnosis by demonstrating stenosis, occlusion
or aneurysmal dilatations in the vasculitic
vessels, but none of these abnormalities is
pathognomonic®. Although aneurysms are
common in renal and splanchnic circulation,
they are rarely encountered in intracranial
circulation in patients with PAN46, Definitive
diagnosis is made by arterial wall biopsy and
by confirming the presence of granulocytes and
mononuclear leukocytes in the arterial wall2.

Our patient had six out of 10 classification
criteria of PAN defined by the American College
of Rheumatology (Table I): weight loss, livedo
reticularis, myalgia, mononeuropathy multiplex,
hypertension and aneurysmal dilatations in
cerebral angiography. It is stated that the
presence of three or more of these 10 criteria
is associated with a sensitivity of 82.2 percent
and specificity of 86.6 percent2.
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In the differential diagnosis of PAN, it is advised
to exclude systemic lupus erythematosus,
rheumatoid arthritis and Wegener's granulomatosis
prior to submitting a patient to the tests required
by the PAN criteria. It is stated that the diagnosis
of PAN should not be excluded until angiograms
and relevant vessel biopsies are performed?.

The MRI findings in our case were nonspecific,
and a set of differential diagnoses such as
hypertensive hemorrhage and rupture of
aneurysm had to be considered. On the basis of
imaging findings alone, with hemorrhagic lesions
on MRI and aneurysms in cranial angiography,
primary angiitis of the CNS would be the first
on a differential diagnosis list. Primary angiitis
of the CNS presents with ischemic lesions or
hemorrhage caused by stenosis and vascular wall
fragility3. Hemorrhage from ruptured aneurysms
resulting from angiitis has ben reported in
previous cases. The patients present with
headaches and multifocal neurological deficits.
On cerebral angiography, several areas of
segmental arterial narrowing are demonstrated.
A leptomeningeal or parenchymal biopsy
specimen should demonstrate granulomatous
changes with chronic polynuclear lymphocytes
and multinucleated giant cells with focal fibroid
necrosis. This well-defined characteristic
distinguishes it as a different clinicopathological
entity from other vasculitides affecting the CNS,
such as collagen disease, Takayasu's disease, and
rheumatoid arteritis. As our patient had
symptoms related to other organ systems,

Table 1. 1990 Criteria for the Classification of Polyarteritis Nodosa (Traditional Formar)

Criterion Definition

1. Weight loss > 4 kg

Loss of 4 kg or more of body weight since illness began, not due to

dieting or other factors

2. Livedo reticularis
. Testicular pain or tenderness
4. Myalgias, weakness or leg tendemess

w

5. Mononeuropathy or polyneuropathy

6. Diastolic BP > 90 ' mm Hg
90 mm Hg

7. Elevated BUN or creatinine

Mottledd reticular pattern over the skin of portions of the extremities or torso
Pain or tendemness of the testicles not due to infection, trauma or other scurces

Diffuse myalgias (excluding shoulder and hip girdle) or weakness of muscles or
leg tenderness

Development of mononeuropathy, multiple mononeuropathies or polyneuropathy
Development of hypertension with the diastolic blood pressure higher than

Elevation of BUN > 40 mg/dl or creatinine > 1.5 mg/dl, not due to

dehydration or obstruction

8. Hepatitis B virus
9. Arteriographic abnormality

Presence of hepatitis B antigen or antibody in serum
Arnteriogram showing aneurysms or occlusions of the visceral arteries, not due to

arteriosclerosis, fibromuscular dysplasia, or other noninflammatory causes

10. Biopsy of small or medium-sized
artery containing PMN

Histological changes showing the presence of granulocytes or granulogytes and
mononuclear leukocytes in the artery wall

(*) For classification purposes, a patient shall be said to have polyarteritis nodosa if at least three of these 10 criteria are present. The
peresence of any three or more criteria yields a sensitivity of 82.2 percent and a specificity of 86.6 percent.

BP: blood pressure; BUN: blood urea nitrogen; PMN: polymorphonuclear neutrophils.
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primary angiitis of the CNS was excluded from
the differential diagnosis list. Many of the patients
misclassified as PAN actually have syndromes
such as giant cell (temporal) arteritis, Wegener's
granulomatosis and Churg-Strauss syndrome. The
facts that the patient lacked classical findings of
granulomatous histopathology (giant cell arteritis)
and necrotizing upper airways disease (Wegener's
granulomatosis) and had no long history of atopia
and eosinophilia (Churg-Strauss) helped us to
make the definitive diagnosis of PAN.

Since the vasculitides comprise a diverse group
of diseases and there is a great variability among
individual cases in the same type of vasculitis,
it is imperative to use a universally accepted
classification system®. Our patient' signs and
symptoms fullfilled seven out of 10 minor
diagnostic criteria for PAN proposed by Ozen
et al®. Renal involvement and musculoskeletal
findings, which were defined as major criterion,
were absent in our patient. The presence of five
criteria, including at least one major finding,
correlated with the histopathologic diagnosis of
PAN in at least 97 percent of their patients®.

In conclusion, among several vasculitis
syndromes, PAN remains one of the most
difficult to classify2. The definitive diagnosis
requires angiograms or vessel biopsies. This case
is reported to raise awareness among radiologists
as it has characteristic and rare, if not specific,
imaging findings of CNS involvement of PAN.
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Contrary to common belief, CNS involvement
may present early in the course of the disease,
as in our patient.
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Case

Rapidly progressive bronchiectasis complicating ulcerative

colitis in a child
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SUMMARY: Tiirktas I, Bostana I, Altuntas B. Rapidly progressive bronchiectasis
complicating ulcerative colitis in a child. Turk J Pediatr 2001; 43: 151-154.

Patients with ulcerative colitis may have a presentation dominated by
extraintestinal manifestations. These manifestations, particularly bronchiectasis,
are very rarely seen in pediatric patients. A 13-year-old boy with ulcerative
colitis who was diagnosed by colonic mucosa biopsy is presented. He developed
unexplained productive cough after the appearance of colonic disease. He was
treated and followed up at his primary care hospital with the sole diagnosis
of ulcerative colitis, with little attention given to the chest symptoms. The
relation of the bronchial involvement to the ulcerative colitis was not established
until two years after the onset of disease. Thoracal computed tomography (CT)
examination after this period showed evidence of bronchiectasis and pulmonary
involvement. Despite prophylactic inhaled corticosteroid treatment, no clinical
or radiographic improvement was observed and widespread bronchial
destruction developed very rapidly. More effective treatment with oral steroids
was probably necessary in this patient, if the early chest symptoms were related

to the ulcerative colitis.

Key words: bronchiectasis, inhaled corticosteroid, ulcerative colitis.

Over the course of the past 20 years, varied
patterns of pulmonary involvement in ulcerative
colitis have been identified in case reports!-4.
These manifestations, particularly bronchiectasis
which is the characteristic pulmonary lesion of
adult ulcerative colitis, are very rarely seen in
pediatric patients. We present a 13-year-old boy
with ulcerative colitis who developed a rapidly
progressive bronchiectasis after the appearance
of colonic disease despite inhaled corticosteroid
treatment.

Case Report,

A 13-year-old boy was admitted to the emergency
room in December because of a productive
cough, cyanosis and dyspnea at rest. Colonic
mucosa biopsy proven ulcerative colitis had been
diagnosed in 1993 with a one-year history of
persistent mucous diarrhea, abdominal pain and
intermittent rectal bleeding, and sulfasalazine
treatment was started. Within three months of
his medication he had an unexplained productive
cough. There was no history of significant

respiratory illness (including no sinusitis, wheezy
bronchitis or asthma, or gastroesophageal reflux),
nor family history of pulmonary disease. A switch
from sulfasalazine to mesalazine produced no
change in respiratory symptoms. In 1995, he
experienced hepatic dysfunction and transient,
multiple joint swelling and tenderness which
involved the large joint and was asymmetric in
distribution without exacerbation of the colitis.
Investigations included hepatic biopsy which
confirmed the chronic active hepatitis diagnosis.
During follow-up, there were two minor
exacerbations of his chronic hepatitis, but
arthritis did not reappear. He experienced three
to four episodes of gastrointestinal disturbance
each year which responded to intermittent oral
corticosteroid therapy. However, increase in his
productive cough and dyspnea continued with
progressive changes on the chest X-ray. In June
1995 thoracal computed tomography (CT) scan
showed newly developing cystic bronchiectasis
(Fig. 1). Subsequently, prophylactic treatment
was started with inlaled budesonide, 800 pg/day.
Between 1995-1998 he was hospitalized several
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involvement, leading to bronchial destruction after
only three years. Inflammatory bowel disease-
associated lung disease is generally responsive
to inhaled? and oral steroids!-3. Our patient
received the minimal dose of systemic steroid
medication for periods too short in duration.
He was treated with inhaled corticosteroids for
a period of about three years, but no clinical or
radiographic improvement was observed and
widespread bronchial destruction developed
very rapidly. Probably more effective treatment
with oral steroids was necessary in this patient.

Some of the pulmonary involvements make a
substantial contribution to the considerable
fatality*10. It is impotant to recognize this
association in patients with ulcerative colitis
who have had unexplained persistent
pulmonary symptoms. To our knowledge, in
inflammatory bowel diseases, so destructive
and rapid a pulmonary complication as seen
in our case has not been reported previously.
Because of its extremely rapid progression,
proper anti-inflammatory treatment should be
started immediately in the early stage in such
patients.

10.
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Unilateral late-onset tibia vara associated with bilateral
proximal femoral growth disturbance in monozygotic twins:

case report
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SUMMARY: Yazia M, Atilla B. Unilateral late-onset tibia vara associated with
bilateral proximal femoral growth disturbance in monozygotic twins case report.
Turk J Pediatr 2001; 43: 155-158.

Clinical and histopathological similarities and rare association of Blount's disease
with various proximal femoral physeal affections (i.e. adolescent coxa vara and
slipped capital femoral epiphysis) are well known. Association of tibia vara with
another epiphyseal disease of the proximal femur has not been reported previously.

In this paper, a monozygotic set of twins with concordant bilateral epiphyseal
growth disturbance of the proximal femur and unilateral late-onset tibia vara
is presented. Radiological characteristics of the affected knees revealed a wedging
in the proximal tibial epiphysis, depression of the medial joint surface and varus
deformity of the tibia. Proximal femurs of both cases showed aspheric congruity,
coxa magna, shortness of the femoral neck, and subchondral cystic changes.

The presented cases support the genetic etiology of tibia vara, and association

of the two conditions is unique.

Key words: adolescent Blount's disease, tibia vara, proximal femoral epiphysis.

In tibia vara (Blount's disease), enchondral
ossification is disturbed in the medial aspect of
the proximal tibia (i.e. epiphysis, physis, and
metaphysis). Many authors differentiate two
main groups of the disease depending upon age
at clinical onset, namely, early-onset (or infantile)
and late-onset tibia waral-4. Histopathological
studies of affected individuals indicate a similar
pathologic process in developmental coxa vara
and in slipped capital femoral epiphysis (SCFE)3-
3. Previous manuscripts reported the interesting
association of these two proximal epiphyseal
affections in the same patient without
determining the exact relation of the diseases®.

A monozygotic set of twins with unilateral late-
onset tibia vara associated with proximal femoral
growth disturbance is presented in this paper.

Case Reports

The patients were 16-year-old monozygotic twin
males. HLA screening indicated they were
identical for all locations.

Their chief complaint was progressive bow-leg
deformity. At approximately 14 years of age,
angulation of their left knees initially appeared.
They had mild left knee pain which increased
with standing, walking and vigorous activities
over the last few months prior to presentation.
The patients presented with no other
musculoskeletal problems.

The father was heroin addict. The mother had
taken some unknown pills to terminate her
pregnancy. Prenatal, birth, and early childhood
histories were not remarkable. It was reported .
that both siblings walked when they were
14 months old and did not have any hip pain
or difficulties in walking during their childhood.

Review of the systems was normal in both
patients. Biochemical and hematological
screening revealed no abnormalities. The range
of flexion-extension of the hip joints was within
normal limits in both patients. There was
minimal restriction in rotational movements. No
deformities were observed. Minimal waddling
was seen when they were waddling.
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Cutis marmorata telangiectatica congenita: an unusual cause
of lower extremity hypoplasia

Sinan Avci!, Emel Calikoglu?, Ugur Sayl!
Department of 'Orthopedics and Traumatology, and 2Dermatology, Fatih University Faculty of Medicine, Ankara, Turkey

SUMMARY: Ava S, Calikoglu E, Saylh U. Cutis marmorata telangiectatica
congenita: an unusual cause of lower extremity hypoplasia. Turk J Pediatr 2001;
43: 159-161.

Cutis marmorata telangiectatica congenita is a relatively benign, rare cutaneous
disorder with various manifestations. A seven-year-old girl, who presented with
extremity hypoplasia, had the characteristic reticular, patchy, blue-pink
cutaneous lesions, which became more prominent with exposure to cold
temperatures. She had 4.8 cm shortening of her right lower extremity, which
was also thinner than on the left side. The patient did not have skin atrophy,
ulcers, glaucoma or macrocephaly. She is being followed for a future extremity
lengthening procedure.

Key words: telangiectasis, cutis marmorata, skin abnormalities, leg length inequality.

Hypoplasia of the extremities may be classified
as congenital or acquired, and there are many
causative factors. Cutis marmorata telangiectatica
congenita (CMTC) is a rare cutaneous syndrome,
and limb asymmetry may be one of its
manifestations. Here, we present a case of CMTC
with limb hypoplasia and a review of the literature.

Case Report

A seven-year-old girl, second child of a
nonconsanguineous marriage, was brought with
the complaint of limping. She was born with
red stains on most parts of her body that
became more prominent when the child was
exposed to cold. Soon, the family noticed that
her right leg was shorter and thinner than the
left, and length discrepancy became more
apparent as the child grew older. Skin lesions
remained unchanged during this period. Her
landmarks of development were normal and she
was attending primary school as a successful
student. None of the family members had
similar cutaneous lesions.

On examination, there was port wine stain on
the scalp without any skin lesions on the face.
The diffuse port wine stain on the right side of
the trunk ended at the midline both posteriorly
and anteriorly. All over the right lower extremity
there were pale, pink-blue, reticular, macular

lesions (cutis marmorata), which became more
prominent when the child was exposed to cold
(Fig. 1). Similar lesions were found on the
anterior part of her left cruris. Skin was not
atrophic and there were no ulcers.

Her right lower extremity was 4.5 cm shorter than
on the left side by measurement from the superior
iliac spine to the medial malleolus (Fig. 2). The
right thigh circumference, measured 10 cm
proximal to the superior pole of the patella was
5.5 cm thinner than on the left side. The right
cruris, measured from the midpoint, was 3 cm
atrophic compared to the left side. There were no
other deformities and muscle testing was normal.

Blood pressure was measured 95/55 mmHg from
both arms. A skeletal survey revealed no
abnormalities of the spine or extremities. Leg
length discrepancy, measured by computerized
tomography (CT) scanogram, was 4.8 cm in total,
2.9 cm from the femur and 1.9 an from the tibia.
Bone age determined from the left wrist was 6
years 10 months. Urinalysis and complete blood
count were normal. The genetic karyotype was
also reported to be normal. Punch biopsy
specimen, obtained from the right arm skin,
showed dilated venules in the superficial dermis.

The patient was diagnosed as cutis marmorata
telangiectatica congenita. She was prescribeda 3 an
shoe-lift for the right side and is being followed for
a future exremity-lengthening procedure.









The Turkish Journal of Pediatrics 2001; 43: 162-165 Case

Chronic idiopathic neutropenia associated with
gingival enlargement
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SUMMARY: Olcay L, Celenligil-Nazliel H, Korkmaz A, Yetgin S. Chronic
idiopathic neutropenia associated with gingival enlargement. Turk J Pediatr
2001; 43: 162-165.

A girl with chronic idiopathic neutropenia who developed gingival enlargement
at seven years of age is presented. Intraoral examination revealed generalized
gingival inflammation with a tendency to bleeding and inflammatory gingival
enlargement localized to the anterior region. A considerable amount of bacterial
plaque was noted on the teeth. There were also 4-5 mm pocket depths around
the first molars. Radiographic examination also indicated the presence of
incipient bone loss around the first molars in both jaws. The patient, who was
diagnosed as localized prepubertal periodontitis with generalized gingival
inflammation and anterior gingival enlargement, accentuates the importance
of evaluation of periodontal status in patients with chronic idiopathic
neutropenia, to avoid the destruction of supporting structures of the dentition.

Key words: neutropenia, gingival enlargement, prepubertal periodontitis.

The most frequent hematological disease
associated with gingival enlargement is accepted
as leukemia. However, in patients with
immunodeficiency, as in neutropenia, neutrophil
dysfunction and aplastic anemial-8, periodontal
manifestations ranging from-marginal gingivitis
to rapidly progressive periodontitis may be
prominents-8. Sometimes stomatitis with
ulceration is the only major clinical manifestation
of neutropenia’. This presented case describes
localized prepubertal periodontitis with
generalized gingival inflammation and anterior
gingival enlargement in a seven-year-old girl with
chronic idiopathic neutropenia.

Case Report

A 4 Y% -year-old girl was referred to the
Hematology Unit because of recurrent upper
respiratory tract infections, tonsillitis, pneumonia,
sinusitis, and sinopulmonary infections since one
year of age, and was treated for pulmonary
tuberculosis. Her white blood cell count (WBC)
ranged between 3.5-6.5 x 109/L and absolute
neutrophil count between 0.18-0.58 x 10%/L. The
bone marrow aspiration revealed arrest in
promyelocyte maturation. The immunoglobulin
levels and lymphocyte subsets were normal. There

was fourth degree consanguinity between the
parents; however, neither the parents nor her
two siblings had neutropenia. Her mother
complained of recurrent aphthous lesions. She
was treated with granulocyte colony stimulating
factor (G-CSF) for 10-20 days during infections,
which recurred every 15-45 days with the
diagnosis of chronic idiopathic neutropenia.
When she was seven years of age, gingival
enlargement was observed and she was referred
to the Periodontology Department of the Faculty
of Dentistry for further evaluation.

Intraoral examination revealed abnormal teeth
relations and generalized gingival inflammation
with a tendency to bleeding and inflammatory
gingival enlargement localized to the anterior
region (Figs. 1, 2). A considerable amount of
bacterial plaque was noted on the teeth. There
were also 4-5 mm pocket depths around the first
molars. Accordingly, radiographic examination
indicated the presence of incipient bone loss
around the first molars in both jaws (Fig. 3).
On the basis of clinical and radiographic
findings, the patient was diagnosed as localized
prepubertal periodontitis with generalized
gingival inflammation and anterior gingival
enlargement.
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a periodontal follow-up program in order to
prevent further alveolar bone loss which may
result in exfoliation of the teeth.

In view of the previous reports!-8.11.12 and our
findings, we suggest that periodontal evaluation
of patients exhibiting neutropenia is of utmost
importance to avoid the destruction of
supporting structures of the dentition. We also
want to point out that gingival enlargement is
not a hallmark of leukemia only.
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A case with some clinical findings overlapping to Rubinstein-
Taybi, Rubinstein-Taybi-like syndrome or multiple pterygium
syndrome: coincidental findings or a new entity?
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SUMMARY: Karg: AE, Bala S, Akoz T, Karg: §, Erdogan B. A case with some
clinical findings overlapping to Rubinstein-Taybi, Rubinstein-Taybi-like
syndrome or multiple pterygium syndrome: coincidental findings or a new
entity? Turk J Pediatr 2001; 43: 166-171.

We report a case with broad, deviated thumb and big, duplicated, deviated
toes resembling Rubinstein-Taybi syndrome. But the patient did not have severe
mental retardation as in Rubinstein-Taybi syndrome and had no microdeletions
on chromosome 16 by FISH-based assay. This patient had mild webbing as
seen in multiple pterygium syndrome, but broad-deviated thumb has not been
reported in this syndrome. We discuss whether these are coincidental or
overlapping findings or whether this is a possible new clinical entity.

Key words: Rubinstein-Taybi syndrome, Rubinstein-Taybi-like syndrome, multiple

pterygium syndrome, FISH-based assay for Rubinstein-Taybi syndrome.

In 1963, Rubinstein and Taybi! described a new
syndrome characterized by typical facial
appearance, broad thumbs and halluces, and
angulation deformities of thumbs and halluces,
rarely hexadactyly of the feet and partial
cutaneous syndactyly of the toes!. Since then,
these cases have been called Rubinstein-Taybi
syndrome (RTS)Z:6. A submicroscopic deletion
in chromosome 16p13.3 has recently been found
in RTS patients. But it is only detected in one-
fourth of these patients?.

Multiple pterygium syndrome is characterized by
webbing of the knee, elbow, axillary region, and
neck, and flexion contractures of the joints®9.

In this report we present a new case with some
classical findings of RTS such as broad and
deviated thumb and some typical findings of
multiple pterygium syndrome or Rubinstein-
Taybi-like syndrome. Interestingly, we could not
demonstrate a microdeletion of chromosome 16
in our patient by FISH-based assay.

Case Report

A nine-year-old male child was referred to the
Plastic and Reconstructive Surgery Department
because of malformations involving his face,

hands and feet. He was the second child of
nonconsanguineous parents with no family history
of similar conditions, and he had two healthy
brothers. He was born normally at term after an
uneventful pregnancy. At birth, he weighed 3100 g
(25t - 50t percentile) with a length of 45 cm
(<5% percentile) and a head circumference of
35 cm (50t - 75t percentile). He grew regularly
at about -3SD for height and weight until nine
years of age. He attended school at seven years
of age with average achievement.

He had severe webbing neck and cup-shaped
ears. His cup ear malformation was operated
under general anesthesia at eight years. He was
also operated for webbing neck at eight years.

On admission, physical examination showed short
stature with height 120 cm (3™ percentile), and
span 112 cm. His weight was 24 kg (10th - 25%
percentile) and occipitofrontal circumference
(OFC) was 52 cm. He had frontal bossing,
hypertelorism (intermedial canthal distance
37 mm), wide palpebral fissures, upper eyelid
ptosis, loss of hair on the lateral parts of eyebrows,
depressed and enlarged nasal bridge, short and
upturned nose and prominent columella, long
philtrum, large and triangular mouth with
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Though our patient's facial appearance
suggested Robinow's syndrome, this patient did
not have any vertebral malformations or
mesomelic dysplasia, which are seen in that
syndrome!2.13, In 1993, Balc1 et al.14 noted a new
hand malformation in Robinow's syndrome,
such as split hand, and they also noted
syndactyly between the fourth and fifth fingers
and toes, such as in our case.

Multiple pterygium syndrome is another clinical
entity characterized by webbing of the knee,
elbow, axillary region, and neck, and flexion
contractures of the joint. Webbing has never been
reported in Robinow syndrome or in RTS. Neck
and right axillary region webs of our patient were
suggestive of multiple pterygium syndrome.
Minor facial anomalies of this syndrome are
ptosis, antimongoloid slant, low-set ears, and
epicanthus, and some of these were present in
our case. Other characteristics of multiple
pterygium syndrome are vertebral anomalies,
syndactyly, camptodactyly, and short stature8.9.15,
However, these hand and feet abnormalities have
never been reported in multiple pterygium
syndrome in medical literature. In our patient,
inverted hypoplastic nipple seen in multiple
pterygium syndrome and pectus excavatum seen
in RTS are remarkable8-10.

This case should also be differentiated from
Rubinstein-Taybi-like syndrome. In the
syndrome reported by Cotsirilos and Pavonel6:17,
facial features were not like RTS, while hand
and feet abnormalities were similar to that seen
in RTS. Reported facial features of this
syndrome as also seen in our patient, were low-
set ears, hypertelorism, ptosis of eyelids and
palpebral fissures downward slanted down!6.17,

In conclusion, we report a possible new entity
which had some clinical findings of RTS,
Rubinstein-Taybi-like syndrome and multiple
pterygium syndrome. RTS could not be
definitely excluded cytogenetically. The question
to be answered is whether these findings are
overlapping or just coincidental or whether this
is a new entity. Further similar studies are
needed to resolve the question.
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Case

Bleomycin-induced hyperpigmentation and hypersensitivity
reactions to etoposide and vinblastine in a child with

endodermal sinus tumor

Kamer Mutafoglu-Uysal, Faik Sanalioglu, Nur Olgun
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SUMMARY: Mutafoglu-Uysal K, Sanalioglu F Olgun N. Belomycin-induced
hyperpigmentation and hypersensitivity reactions to etoposide and vinblastine
in a child with endodermal sinus tumor. Turk J Pediatr 2001; 43: 172-174.

We report a pediatric case who developed bleomycin-induced hyperpigmentation
and hypersensitivity reactions to both etoposide and vinblastine while receiving
chemotherapy for germ cell tumor. Skin hyperpigmentation related to
chemotherapeutic agents has been reported only rarely in pediatric patients.
This patient developed a characteristic skin hyperpigmentation which was
"flagellate” in appearance. Two features of the hyperpigmentation were
noteworthy: development at a low cumulative dose of bleomycin and persistence
after cessation of chemotherapy. Additive effect of cisplatinum-induced
hyperpigmentation was suggested. Although hypersensitivity reactions to
etoposide have been previously reported, hypersensitivity reactions to
vinblastine are almost unknown. To our knowledge, this is the first report of
hypersensitivity reaction to vinblastine in a child in English literature.

Key words: hyperpigmentation, hypersensitivity reactions, bleomycin, etoposide, vinblastine.

Unlike some serious and life-threatening side
effects of anticancer drugs, hyperpigmentation
has been reported only rarely in pediatric patients
because it is usually accepted as a problem of
simple cosmetic concern. Hypersensitivity
reaction (HSR) is another toxic side effect of
anticancer therapy which may necessitate
alterations in the chemotherapy regimen and may
even be life-threatening. Certain drugs like
L-asparaginase cause HSRs in a significant
number of patients, while HSRs to some other
chemotherapeutic agents like Vinca alkaloids are
almost unknown!. An increasing number of
HSRs have appeared in pediatric oncology
literature, as in the case of epipodophyliotoxins,
but have been noted only recently anecdotally?.

We herein present a pediatric patient who
demonstrated bleomycin-induced skin pigmentation
and HSRs to both etoposide and vinblastine (VBL).

Case Report

In December 1996, a previously healthy 14-year-
old girl presented with an abdominal mass, and
she was diagnosed as stage IV endodermal sinus

tumor originating from the left ovary with
hepatic metastasis. After excision of the primary
tumor, chemotherapy was started with combined
PEB protocol (P: Cisplatinum 120 mg/m?, 5 hour
parenteral infusion, on day 1; E: Etoposide
100 mg/m? parenteral infusion over 1 hour on
days 1-3; B: Bleomycin 15 mg/m? IV, on day 2).

During the first course of chemotherapy, a HSR
developed with urticaria, flushing, bronhcospasm,
cyanosis and dyspnea at the 15% minute of the
first etoposide dose. The infusion was
discontinued and the reaction was controlled with
parenteral antihistaminic and corticosteroid. Her
past history revealed no record of asthma, atopy,
drug allergy or adverse reactions to radiological
contrast media. Since VBL is another active agent
against germ cell tumors, etoposide was replaced
with VBL (6 mg/m? IV days 2 and 3). She
tolerated the next two courses of chemotherapy
well without any significant toxicity.

Three weeks after the third course, when she
had already received a total of 60 mg bleomycin
and 576 mg CDDP she was noted to have areas
of linear, dark brown hyperpigmentation over
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chemical class. Because of a grade 3 reaction,
we replaced etoposide with VBL.

Most antitumor agents have been recognized to
cause HSRs in at least a few cases, but HSRs
to Vinca alkaloids are almost unknown!. Young
et al.10 reported a patient who developed HSR
to VBL during a phase I study. To our
knowledge, this is the first pediatric patient who
developed HSR to VBL.

More data on uncommon toxic side effects of
chemotherapy should appear in pediatric
oncology literature to help clinicians be aware
of the potential side effects and to prevent
unnecessary interventions. This may also
stimulate studies searching for the
pathogenesis of some uncommonly occurring
toxic side effects. Future prospective studies
on bleomycin-induced hyperpigmentation,
especially at lower cumulative doses and
during the acute stages of toxicity, may help
to clarify the pathogenetic mechanism for this
unique toxicity.

10.
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Case

Subadventitial hematoma of a patent ductus arteriosus and
thrombus formation within the aorta secondary to

cardiac catheterization

Riza Dogan!, Arman Bilgi¢?
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SUMMARY: Dogan R, Bilgi¢ A. Subadventitial hematoma of a patent ductus
arteriosus and thrombus formation within the aorta secondary to cardiac
catheterization. Turk J Pediatr 2001; 43: 175-176.

An 18-month-old boy with patent ductus arteriosus (PDA) underwent surgical
closure of PDA. Cardiac catheterization determined the PDA was not suitable
for transcatheter closure. After the chest was opened, subadventitial hematoma
was seen on the aortic end of the PDA. Incision of the aorta revealed a thrombus
secondary to intimal laceration. The thrombus was extracted and the PDA was
closed using division technique. Because no similar report was found in English-

language literature, the technique and the surgical strategy are discussed.

Key words: patent ductus arteriosus, cardiac catheterization, complication.

Persistent patent ductus arteriosus (PDA) is a
common congenital cardiac abnormality,
occurring in approximately 0.01 to 0.08 percent
of live birthsl. Congestive heart failure is an
urgent indication for PDA closure, if antifailure
treatment is not successful. In children without
congestive heart failure, PDA closure can be
planned electively. All PDAs should be closed
because of a small but definite risk of
endarteritis (estimated incidence of 0.45/year)2.

The first successful PDA operation was performed
in 1939 by Gross3, and since that time, closure
of PDAs by ligation or division has been done
throughout the world*5. In addition to the surgical
closure techniques, transcatheter closure of PDAs
using different devices has been widely used over
the last 20 years.58 This technique is accepted as
an alternative to surgery in all except pre-terms.
Inadvertent embolization, residual shunts,
hemolysis and vascular trauma are the main
complications of transcatheter ductus closure’.
Although vascular trauma is a rare occurrence, it
is a possible risk of catheterization procedures.

Herein we report a case of an 18-month-old
boy who underwent an elective transcatheter
closure of PDA.

Case Report

In October 1998, an 18-month-old boy with PDA
was admitted to Hacettepe Medical Center for
elective transcatheter closure of the PDA using
a controlled-release coil. Transthoracic
echocardiography demonstrated a moderately
large PDA. Cardiac catheterization was
performed according to the protocol of the
Pediatric Cardiology Department. However, the
PDA was found to have a larger diameter than
5 mm at its narrowest point, and the patient was
determined not suitable for such a procedure
(Fig.1). The patient was then scheduled for
elective surgical closure of his PDA.

The operation was performed according to our
standard technique, including posterolateral
thoracotomy made through the fourth
intercostal space on the left side, two months
after the catheterization. The lung was gently
retracted medially, and a hematoma around the
aortic end of the ductus was unexpectedly
found. After the posterior pleura was opened,
dissection was continued above and below the
level of the ductus. The dissection was then
slightly more extensive, and the two teflon
slings were passed around the aorta above ard
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Letter

Global fibrinolytic capacity in healthy newborn infants

Murat Yurdakok, Sule Yigit, Ayse Korkmaz, Serafettin Kirazli, Canan Aygiin
Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey

The fibrinolytic system removes the fibrin clot
once it has been activated. Fibrinolysis uses
elements from plasma, platelets, tissue, and other
blood cells to regulate the degradation of fibrin.
This is brought about by the conversion of
plasminogen to plasmin. The process of
plasminogen activation can occur through two
distinct pathways including the extrinsic activator
system [tissue-type plasminogen activator (t-PA)
and urokinase-type plasminogen activator (u-PA)]
that exists in tissues throughout the body and the
intrinsic (plasma) activator system (kallikrein,
factor IXa and factor XIla). The pathway employed
in vivo appears to be the extrinsic pathway,
however, both the intrinsic as well as exogenous-
associated systems could play an important role
in the activation of plasminogen. A wide variety
of natural inhibitors of fibrinolysis exist in plasma,
blood cells, tissues, and other extracellular
matrices. These natural inhibitors can act to either
inhibit plasmin directly (o,-antiplasmin, o,-
macroglobulin, antithrombin-III and C1 esterase
inhibitor), or block the conversion of plasminogen
to plasmin (plasminogen activator inhibitors). At
least four plasminogen activator inhibitors (PAI)
have been identified. These include PAI-1, PAI-2,
PAI-3, and protease nexin-1. The PAI-1 is the main
plasminogen activator inhibitor that exists in
plasma and serves an important role in the
regulation of fibrinolysis!.

Evaluation of the body’s fibrinolytic potential is
difficult in contrast to blood clotting in vitro
because fibrinolysis is only activated after
coagulation. Fibrinolysis is generally initiated by
the local release of t-PA in the vascular micro-
environment. In this micro-environment, the
concentrations of t-PA and of PAI-1 are
considerably higher than in the blood circulation.
When a fibrin clot is present, t-PA binds to it and
becomes protected from inhibition by PAI-1 and
other inhibitors. By contrast, free t-PA in plasma
is rapidly inactivated by PAI-1. In addition, t-PA
and PAI-1 have short half-lives in plasma. For this
reason, determinations of plasma levels of
plasminogen, its activators and inhibitors do not
reflect fibrinolytic activity properly.

This fundamental principle has limited the ability
of investigators to define the nature of plasminogen
activators and the regulation of fibrinolysis for
years. To resolve this problem Amiral et al.2
developed a standardized assay to measure global
fibrinolytic capacity (GFC) in plasma. This assay
is a sensitive and reliable parameter to evaluate the
fibrinolytic potency of plasma in vitro. GFC assay
also allows us to evaluate the sum of the known
and unknown factors that regulate plasminogen
activators and inhibitors.

The fibrinolytic mechanism of the normal
newborn infant is poorly understood. Numerous
investigators have reported conflicting results
such as reduced plasminogen activity and
antigen, normal t-PA antigen, normal to
increased t-PA activity, normal to increased PAI-
1 antigen, normal to decreased PAI-1 activity,
and normal to reduced o,-antiplasmin3->. All
these indirect findings of the fibrinolytic system
suggest that there is reduced fibrinolysis in the
first days of life. However, abnormally short
whole blood clotting times, short euglobulin
lysis times, and increased plasma concentrations
of the BB 15-42 fibrin-related peptides all
suggest that the fibrinolytic system is activated
at birth®. At the same time, the capacity of the
fetal fibrinolytic system to generate plasmin in
response to stimulation with a thrombolytic
agent is decreased compared with adults?. We
therefore studied GFC in the first six hours of
life in newborn infants. As far as we know, this
is the first report on GFC of newborn infants
in the medical literature.

Twelve preterm and 13 full-term healthy infants,
who were consecutively admitted to the
Neonatal Care Unit of Hacettepe University
Children's Hospital, Ankara, Turkey, were
studied. The mothers of the infants showed no
amnionitis, prolonged rupture of membranes
(24 h before delivery), toxicosis, the syndrome
of hemolysis, elevated liver enzymes, low
platelet count (HELLP) nor any other diseases
that could influence the activation of clotting
and fibrinolysis in their infants. Dexamethasone,
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which may inhibit the fibrinolytic system?, was
given to the mothers of four infants in the
preterm group more than two days before
delivery. No other specific drug that could
influence the activation of clotting and
fibrinolysis was given to the mothers. For ethical
reasons, all neonates received vitamin K1 2 mg
intramuscularly upon delivery.

In all infants, blood samples for GFC testing
were taken within six hours after birth before
any medical teratment. In preterm infants, blood
samples were obtained from an indwelling
umbilical arterial catheter. Peripheral arterial
blood samples were used in full-term infants,
for ethical reasons. None of the infants had
severe acidosis (umbilical arterial blood
pH < 7.10) at the time of blood sampling, and
no clinical abnormalities were observed during
the first month of life. All samples were
collected in soft plastic tubes containing an
appropriate anticoagulant to prevent activation
of blood clotting before analysis. At each
sampling 1 m! of blood was anticoagulated with
citrate (0.3%), immediately centrifuged (1500
X g, 20 min) and the supernatant stored at -
20 °C until determination of GFC.

Global fibrinolytic capacity was determined by
the method of Amiral et al.2 Briefly, a freeze-
dried fibrin clot (obtained with fibrinogen,
depleted from all the lysine binding proteins,
then clotted with thrombin in the presence of
silica, calcium and factor XIII-A), is used for
preparing standardized fibrin tablets. These
latter are introduced in 200 pl test plasma,
supplemented with a constant and limited
amount of tPA, and the mixture is incubated
for 1 hour at 37 °C. Fibrinolysis is then stopped
with 50 pl of an aprotinin solution. Generated
D-dimer is measured and its concentration is
directly related to GFC.

Data are presented as mean + SD. Gestational
age, birth weight and D-dimer concentrations
were compared using Mann-Whitney U tests.
Correlations were determined by calculating
Spearman's rank correlation coefficient.
Statistical significance was assumed when the
p value was less than 0.05.

Global fibrinolytic capacity, which is expressed
as generated D-dimer concentrations, was
significantly higher in preterm infants compared
to full-term infants (q < 0.001, Table I). The D-
dimer concentration was negatively correlated
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with the gestational age (r = -0.38; p < 0.05),
but was not correlated with the birth weight
(r = -0.22; p > 0.05).

Table 1. Global Fibrinolytic Capacity in the
First Six Hours of Life in Healthy
Full-term and Preterm Infants

Full-term Preterm

infants infants

n=13) (n=12)
Gestational age (weeks) 392+x11 325=%25
Birth weight (g) 3332 +440 1683 x713
Generated D-dimer (ug/mi) 38+26* 99=*81*

* p < 0.001 by Mann-Whitney U test.

Our findings suggest that GFC is increased in
preterm infants when compared to full-term
infants. Normally plasma t-PA plasminogen
concentrations of preterm infants are lower than
in term infantsé. Increased fibrinolytic activity
in preterm infants in our study seems to
contrast with low plasminogen levels in these
infants. However, GFC assay allows evaluation
of not only plasminogen levels, but also the sum
of the known and unknown factors that may
regulate plasminogen activators and inhibitors.
Although indirect parameters of fibrinolysis
(e.g. plasma plasminogen, t-PA, PAI-1, etc)
could not be determined in this study,
simultaneous determination of these parameters
may not clarify the cause(s) of increased GFC.
In addition, increased GFC can be responsible
for the low levels of plasma plasminogen due
to consumption in preterm infants. On the other
hand, increased thrombin-antithrombin III
complex and plasmin-antiplasmin complex have
been reported in healthy preterm infants
without clinical evidence of thrombosis®. We
may hypothesize that the increased thrombotic
activity may be balanced by increased GFC
activity. The cause(s) of the increased GFC in
preterm infants remains to be determined.
Further studies are needed to assess the
increased GFC in preterm infants before making
a reliable conclusion.
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NOTICE TO AUTHORS

The Turkish Journal of Pediatrics is an English publication of originat articles, case reports, reviews of the
literature, case of the month, short communications, clinicopathological exercises and letter to the editor in
the field of pediatrics, and will consider papers from authors of all countries. Original articles should report
scientific findings within the pediatric field of interest. Case reports should contain accounts of rare syndromes,
new diagnostic tools and methods, new kinds of treatment and laboratory research with foreseeable practical
application. Review articles should contain an objective account of different points of view and an internationally
representative bibliography. Authors considering submission of review articles of medical progress are
encouraged to consult with the Editor before submission. Papers should in general not exceed 15 written
pages for original articles or 7 for case reports and reviews of the literature, including tables, figures and
illustrations. All papers are subject to editorial revision for the purpose of conformity to the style adopted by
The Turkish Journal of Pediatrics, and authors may be requested to shorten or revise their papers.

Statements and opinions expressed in the articles are those of the author(s) and not necessarily those of
the Editor or publisher; the Editor and publisher disclaim any responsibility or liability for such material. Neither
the Editor nor the publisher guarantees, warrants, or endorses any product or service advertised in this
publication; neither do they guarantee any claim made by the manufacturer of such product or service.

We recommend that all manuscripts be approved for submission by the department chairman or head of the
institution in which the study has been done. All manuscripts must be accompanied by the following written
statement, signed by the author(s): “The author(s) transfer(s) all copyright ownership of the manuscript entitled
(title of article) to The Turkish Journal of Pediatrics in the event the work is buplished. The author(s) warrant(s)
that the article is original, is not for consideration by another journal, has not been previously published
(except in a congress report), and has been prepared according to the manuscript rules” (as described below).
Papers describing research involving human subjects should indicate that informed consent was obtained
from the parents or guardians of the children who served as subjects and, when appropriate, from the subjects
themselves.

Preparation of Manuscript

Contributors are requested to pay particular attention to the following rules governing the preparation of
manuscripts. Failure to follow these rules is a frequent cause of delay in the publication of articles and may
result in rejection of otherwise acceptable manuscripts. Manuscripts should be sent in triplicate (original and
two photocopies acceptable) to the Editorial Secretary, Turkish Journal of Pediatrics, P.K. 66, 06240
Samanpazari, Ankara, Turkey. Manuscripts, whether rejected or published, are not returned to the authors,
but original illustrations which are rejected are returned upon request of the author.

Format Manuscripts should be typed, double-spaced, on one side of the paper only, with wide margins.

Title Page A separate title page should include authors' names and academic degrees; departmental and
institutional affiliations of each author, and sources of financial assistance, if any. Designate one author as
the correspondent, and provide an address as well as business and home telephone numbers. Galley proofs
and order forms for reprints will be sent to the corresponding author, at a later date.

Contents Each original article should contain the following sections: Introduction, Material and Methods, Results,
Discussion and Summary, and each Case Report should contain an Introduction, Case Report, Discussion and
Summary.

Abbreviations Abbreviations must conform to accepted standards. Laboratory slang, clinical jargon and
colloquialisms must be avoided.

Tables Tables should be numbered with Roman numerals according to the order of mention in the text. Each
table must be typed double-spaced on a separate sheet of paper, and a concise title supplied for each. Tables
should be seif-explanatory and supplement, not duplicate the text. If a table or any data therein have been
previously published, a footnote must give full credit to the original source.

Figures Figures and illustrations should be of direct interest to the subject of the paper and numbered with
Arabic numerals according to order of reference in the text. Figures should be drawn on white paper and
photographs must be clear prints. The name of the first author and the number of the figure or illustration
must be written in pencil on the back of each, with an arrow indicating the top side. Original drawings or
graphs should be prepared in black India ink or typographic (press-apply) lettering. Typewritten or freehand
lettering is unacceptable. All lettering must be professional and in proportion to the drawing, graph, or
photograph. Do not send original art work, x-ray films or ECG strips. A list of legends for the figures and
illustrations must be provided on a separate page.

Summary / Abstract An informative summary not exceeding 150 words must accompany each manuscript,
typed on a separate sheet. Unexplained abbreviations and references are not allowed.



References References to the literature should be limited to those cited by the author, arranged and numbered
according to order of mention in the text. All authors of an article or book should be listed where there are
six or fewer. If more than six, the first three names should be given followed by the indication "et al“. In a
manuscript underlining indicates italics.

References to journal articles:

Example: 1. Bier DM, Fulginiti VA, Garfunkel JM, et al. Duplicate publication and related problems. Pediatrics
1990; 86: 997-998.

Names of journals are to be abbreviated in accordance with the style of /ndex Medicus.

References to books:

Example: 2. Praat RTC. The Genetics of Neurological Disorders. London: Oxford University Press; 1967:
173-174.

References to chapters in books:

Example: 3. Kissane JM. Development of the kidney and congenital malformations. In: Heptinstall RH (ed).
Pathology of the Kidney (2™ ed) Vol. 1. Boston: Little, Brown and Co; 1974: 69-109.

Key Words Authors are requested to list on a separate sheet of paper key words related to their article. These
will bu used in compiling an index for the volume of the journal in which the article appears. -

Proofs and Reprints Galley proofs will be sent to the corresponding (or principal) author by the editor. The
master proof should be returned to the Managing Editor together with the manuscript within two days, and
by air mail if received by air mail.

Announcements Announcements of scheduled meetings, symposia, or postgraduate courses may be sent
to the publisher for consideration at least 5 months in advance of the meeting date.

Books for Review Books and monographs, domestic or foreign, may be sent to the Editor for consideration
for review. No books are returned, nor acknowledgement made of books received.

Advertising Communications of a business nature and all advertising communications should be addressed
to the Journal's Editor.

Copyright All rights reserved. Apart from any relaxations permitted under national copyright laws, no part
of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any
means without the prior written permission of the copyright owners. Permission is not required to copy summaries
of papers or of articles on the condition that a full reference to the source is given. Multiple copying of the
contents without permission is always illegal. :

Checklist
Please check your article as described below before sending it to the Editor.

— Letter of submission ,
— Signed “Statement” (which is written on a separate paper) as described above
— Three copies of article (one original and two photocopies will be acceptable).
— Title page
- Title of article
— Short running title
— Name(s), academic degrees, and affiliations of author(s)
— Name, address, and business and home telephone numbers of corresponding author
~ Article proper
— Original articles: Introduction, Material and Methods, Results, Discussion, Summary
— Case Reports: Introduction, Case Report, Discussion, Summary
- Key words
— References on a separate sheet
— Tables on separate sheets
-~ Legends on separale sheets
— Hiustrations properly labelled (one set of glossy prints and one set of photocopies).



