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NEUROPHYSIOLOGICAL STUDIES OF PATIENTS WITH
CLASSICAL PHENYLKETONURIA: EVALUATION OF RESULTS
OF 1Q SCORES, EEG AND EVOKED POTENTIALS"

Turgay Cogkun MD**, Meral Topgu MD***, incilay Ustiindag MD****
imran C'jzalp MD"****' YaVUZ Renda MD###{##' Abdurrahman C’.g.,er MD&**&}!#

Gilay Nurlu MD™™""****

SUMMARY: Coskun T, Topgu M, Ustiindag |, Ozalp |, Renda Y, Ciger A, Nurlu G.
{Nutrition-Metabolism and Neurology Units, Department of Pediatrics, and Depart-
ment of Neurology, Hacettepe University Faculty of Medicine, Ankara Turkey.
Neurophysiological studies of patients with classical phenylketonuria: evaluation of
results of L.Q. scores, EEG, and evoked potentials. Turk J Pediatr 35: 1-10, 1993.

Neurophysiological studies were conducted in 42 patients with classical phenylketon-
uria. The results of the intelligence quotient scores, electroencephalogram, visual
evoked potentials and brain-stem auditory evoked potentials were evaluated. When
compared with the controls, the subjects demonstrated a significant prolongation in
VEP P, and BAEP |-V interpeak latencies and an increase in VEP N,P, amplitudes. No
relationship was found between these pathological responses and metabolic control.
However, the observation of normal intelligence quotient scores in 14 out of 18
patients who displayed a pathological prolongation in P, latencies led us to the
conclusion that evoked potentials may have a significant role in the determination of
neurophysiological defects and that even cases with good metabolic control may
have some obscure neurophysiological dysfunction which should be evaluated more
carefully. Key words: phenylketonunia, intelligence quotient, electroencephalogram, evo-
ked potentials.

Classical phenylketonuria (PKU) is a metabolic disease which emerges as a result
of a decrease or iack of phenylalanine hydroxylase enzyme activity. The disease
leads to mental retardation, if not treated early?. It is a known fact that patients
may mature to an intelligence level within normal limits if they are diagnosed early
and started on a carefully controlled diet24,

* From the Nutrition-Metabolism and Neurology Units, Department of Pediatrics, and
Department of Neurology, Hacettepe University Faculty of Medicine, Ankara.
** Agsociate Professor of Pediatrics, Hacettepe University Faculty of Medicine.
»## Assoclate Professor of Pediatrics and Pediatric Neurologist, Hacettepe University Institute
of Neurological Sciences.
###% posearch Assistant in Pediatrics, Hacettepe University Institute of Child Health.
»##%# Drofessor of Pediatrics, Hacettepe University Faculty of Medicine.
sx#w#s Drofessor of Pediatrics and Pediatric Neurologist, Hacettepe University Faculty of
Medicine.
=sssaus DProfessor of Neurology, Hacettepe University Institute of Neurological Sciences.
s»sxarex Nayrologist, Hacettepe University Faculty of Medicine.
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Previous studies reveal that certain neurophysiological deficits, in particular
learning, perception and perspective disabilities observed in patients with normal
intelligence, indicate that minimal damage, undetected by the electroencephalog-
ram (EEG) and intelligence quotient (IQ) tests, remain in spite of early diagnosis

and treatmentd/,

The pathogenesis of mental retardation in PKU is not clearly understood. Although
certain theories have been advanced, the well known pathology is that it results

“from a disorder in myelinization8-10,

Evoked potentials, defined as electrical responses of the central nervous system
(CNS) to an external stimulant, are practical and sensitive tests used to observe
the development of ilinesses interrelated with myelin disorders?!-13,

In this study, we used evoked potentials along with the 1Q test and EEG with the
aim of determining the role and significance of evoked potentials in the diagnosis
of neurophysiological disorders in patients with classical PKU.

Material and Methods

Forty-two patients with classical PKU, ranging in age from one to ten years were
selected for this study. The patients were divided into three groups on the basis of
the time of restricted diet initiation and the degree of metabolic control.

Patients who received therapy within a period of two months were classed as the
“early treatment group”, those with phenylalanine levels lower than 7.5 mg/dl on
the average prior to the tests were classed as the “satisfactory metabolic control
group”, while the remaining patients were classed as the "poor metabolic
control” group.

The first group consisted of nine patients who were treated early and whose
metabolic control was satisfactory. The average phenylalanine level in this group
was 5.80 mg/dl. The female/male ratio was 5/4 and mean age 1.91 + 0.40 years.

The second group consisted of 23 patients who were treated early and whose
metabolic control was poor. The average phenylalanine level was 11.96 mg/dl.
The female/male ratio was 11/12 and mean age 3.98 + 0.57 years.

The third group consisted of ten male patients who were treated late in the course
of the disorder. The average phenylalanine level was 12.30 mg/dl, and mean age
5.80 £ 0.76 years.

The control group consisted of 23 patients. Since there was a wide range of age in
these three groups, the second group and the controls were divided into two
subgroups, namely groups a and b. Subgroup a consisted of patients over 3.5
years and subgroup b consisted of those under 3.5 years.

The 1Q was measured, EEG was taken and visual evoked potentials (VEP) and
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brain-stem auditory evoked potentials (BAEP) were studied in all patients. In 19 of
the controls, the VEP and BAEP were studied and an EEG was taken while in four
controls only the VEP and BAEP were studied. The evoked potentials were tested
using Medelect ST.10 ER94A equipment.

VEP: The electrodes were positioned on the occipital area and on the forehead at
a distance of 80 cm from the monitor and the TV checkerboard using 50’ checks
on a 30° visual angle screen. A stimulus was applied once or as multiples of 128
with two alterations per second. The potential values between 10-100 Hz wave
lengths were recorded and the average responses were calculated. The eyes
were tested separately. The first positive wave P,y was considered primary data
in evaluating VEP waves and taken as “latency”. The amplitude values of NP,
components were held by calculating the distances between two extreme points.

BAEP: The electrodes were positioned over the mastoid and vertex and both
ears were stimulated separately by applying 10 stimuli/sec alternating clicks at
one and multiples of 1024 (150-3000 Hzinterval). A sound of 75 dB intensity was
produced and placed by the stimulated ear. In evaluating the results, [-V interpeak
latency, which was the central transmission time, was used.

EEG: Routine traces which were recorded by the electrodes positioned
according to the 10-20 international system, taken by 8 channel mono and bipolar
connections were evaluated using Nihon-Kohden equipment.

Psychometric evaluations: Either the Bayley Intelligence Development Test,
Stanford Binet or Wechsler tests were given to measure intelligence quotient
scores.

Analysis of variance (ANOVA), one-way ANOVA, Student’s t test and a correlation
test were used for statistical analysis.

Results

VEP: Table | displays the mean values of P, latency of the patient and control
groups and their statistical analyses.

Out of a total 42 patients, delay in P, latency was detected in at least one eye of
22 patients and a statistically significant difference was noted only between the
values of the patients in group Il and the control values (Fig. 1; p<0.05). The
other groups and sub-groups did not display a statistically significant difference
either with each other or with the control group.

Table Il shows VEP N, P, amplitude values and the results of statistical studies. No
statistically significant differences were found in N, P, values between the groups.
Amplitudes over 20 uV which could be qualified as giant amplitudes were
obtained in 15 out of a total 42 patients.
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Table I: VEP P, Latency Values in the Patient Groups and in the Control Group

Mean P, Latency Values (msec)

Left Eye Right Eye
Groups X SD X SD p
| 118.64 8.25 120.13 8.70 I vs Il n.s.
1 128.85 6.82 131.67 7.08 | vs lll n.s.
1] 118.42 9.13 121.98 8.62 | vs C n.s.
C 105.53 1.25 104.59 1.16 Il vs C <0.05
Il vs C n.s.
F: 3.476 F: 456
P, Latency (msec)
200 o o o
o O
150 |- ©
o ° o ©
. ] COO (o]
100 | S o ? :
50 -
0 A L 1
0 2 4 6 8 10 12
Age (years)
o Patients = Controls

Fig. 1: VEP P, latencies according to age in group |l and control group.

Table 1l: VEP N,P, Values in the Patient Groups and in the Control Group

Mean N,P, Amplitude Values (uV)

Left Eye Right Eye
Groups X SD X sD
| 16.33 1.34 15.68 1.51
I 18.25 1.99 19.31 1.84
i 15.61 2.56 12.71 2.71
C 17.94 1.75 17.16 1.71
S
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BAEP: Table lll gives |-V interpeak latency values. Although a definite prolongati-
on relative to the control group values was observed in all groups, a significant
difference was noted only in the left ear between group | and the control group
(Fig. 2; p<0.05). This result is due to the difference in the values of the control

group.

Table |lI: BAEP |-V Interpeak Latency Values in the Patient Groups and in the
Control Group

Mean |-V Interpeak Latency Values (msec)

Right Ear Left Ear
Groups X SD p X SD p
| 427 0.13 n.s. 4.27 0.09 Il vs Il n.s.
] 4.07 0.07 n.s. 418 0.07 | vs lll n.s.
11 414 0.06 n.s. 4.15 0.03 Il vs Ill n.s.
C 3.99 0.04 - n.s. 3.97 0.05 | vs C <0.05
Il vs C n.s.
Il vs C n.s.
F: 2.2278 F: 3.0432
p > 0.05 p < 0.05
I-V interpeak latency (msec)
6
SI- (o)
o (o)
4 ? ’ ? ? ? Gy
3 =
2 -
1r
0 1 1 1
0 1 2 3 4
Age (years)
© Patients m Controls

Fig. 2: BAEP |-V Interpeak latencies according to age in group | and control group.
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EEG: The EEG traces were evaluated in terms of ground paroxysmal activity and
asymmetry between the two hemispheres. The EEG was found to be pathologic
in 17 out of 42 patients. Of the nine patients in group |, three had paroxysmal
activity and one had paroxysmal activity with dysrhythmia (44%). Of the 23
patients in group lI, seven had paroxysmal activity and one had paroxysism
together with dysrhythmia (23%). Of the ten patients in group lll, four had
paroxysmal activity, one had paroxysism and dysrhythmia and one only had
dysrhythmia (60%). Of the 19 controls in whom EEG tracings were taken, one had
dysrhythmia and another had latent paroxysmal activity (10.5%). A statistically
significant difference was found on the EEG between those who received late
therapy and the control group. No relationship was found between convulsions
and EEG disorders.

Psychometric evaluation: |Q and development scores were as follows:
102.11 + 4.84 in group | (on early and rigid diet), 93.30 * 4.08 in group |l (poor
metabolic control), and 28.90 * 4.08 in the late therapy group. Four patients in
group lll could not be tested due to severe mental retardation. A statistically
significant difference was found between groups | and Il and groups Il and |l
(Table IV).

" Table IV: Mean 1Q Values in Patient Groups -

Mean IQ Values and Development Scores

Groups X SD p

| 102.11 4.84 I vs Il n.s.

Il 93.30  4.08 I vs lll <0.05
I 28.90 8.15 Il vs lll <0.05

F: 41. 8887

When evaluated in terms of their IQs, all patients in group |, while only 60.9
percent of patients in group |l were found to have an IQ within normal limits.
These findings were statistically significant for all groups (Table V).

Statistical analyses were performed with regard to the 1Q, VEP and BAEP results
of the sub-groups delineated by age, but no significant difference was found.
Negative correlation values were found for age and all other data, whereas a
positive correlation coefficient of 0.001 was found between VEP P, latencies and
BAEP [-V interpeak latencies.
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Table V: Comparison of Psychometric Test Results in Terms of IQ

Group | Group |l Group |li

1Q Score n % n % n %
Mentally ‘ '

retarded (< 68)  — 0.00 2 © 870 10 100.00
Borderline

(68-89) - 0.00 7 30.40 - 0.00
Normal (> 80) 9 100.00 14 . 60.90 - 0.00
Total 9 100.00 23 100.00 10 100.00

for all groups p < 0.05
Discussion

Mental development in PKU is influenced by various factors, the two most
important of which are early dietary treatment and optimal metabolic control. The
results of previous studies indicate that patients who receive treatment within the
first two months of life can attain an IQ within normal limits, while those with an
average blood phenylalanine level below 7.5 mg/dl achieve maximum [Q
capacity'4-18, Nevertheless, In spite of a normal 1Q, PKU patients are usually
confronted with common problems such as learning disabilities, poor mathemati-
cal comprehension, changes in behaviour and a poor attention span®.16.19.20_|Q
tests and EEG have been frequently used to diagnose patients with mental
retardation and convulsions.

The use of evoked potentials which play an important role in the diagnosis and
monitoring of patients, in particular those with a myelinization disorder dates back
to the early 1980s. A limited number of such studies of PKU patients are reported
in the literature. Hecox et al2! was first to report that the BAEP [-V interval was
longer in a two-year-old untreated patient than in treated patients. Creel and
Buehler?2 reported a definite prolongation in P, latencies of VEP applied to
untreated adult patients. Recent studies have investigated the relationship
between evoked potential responses and metabolic control. Giovannini et al23
could not find a significant difference between the patients and controls in a
14-case series, but which when evaluated in terms of metabolic control, they
observed that P, values were significantly lower in the group with good metabolic
control.
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Meanwhile, in a study of 41 adolescents with hyperphenylalaninemia, Korinthen-
berg et al?4 showed that there was a definite prolongation in P, latencies and a
variation in BAEP responses between patients and controls, but no correlation
was reported between continuation of the diet therapy, phenylalanine concentrati-
ons, EEG or 1Q test results. They claimed that the prolongation in the latencies is
an indicator of demyelinization in PKU. The existence of a strong positive
correlation between P, latency and BAEP |-V interpeak latency and the
prolongation in latencies lead us to believe that there is extensive dismyelinization
in PKU. Another observation which we have not come across in previous studies
is the increase in VEP N,P; amplitudes of the patients. Although not statistically
significant, this observation is interpreted as being a possible indicator of
increased hyperexcitability in PKU patients. Some studies have shown that the
transmitter changes lead to giant amplitudes by disturbing synaptic
transmission?®, There are also studies reporting that toxic metabolites inhibit
transmitter synthesis®. This hyperexcitability might explain the EEG pathologies
and convulsions observed in patients with PKU.

As for the VEP and BAEP values in our study, no significant results were obtained
for any of the groups when the sub-groups established on the basis of
" homogenous age distribution were compared with each other. This finding can be
interpreted in two ways: 1) The increase in the number of subjects due to
disaggregation into sub-groups, 2) Evoked potential responses display pathology
independent of metabolic control. Pathological responses also in patients with
good metabolic control can be accepted as proof of the fact that the brain can not
totally be protected even in cases where normal IQ scores are attained through
early therapy and rigid diet. In this respect, it is clear that evoked potentials may
play an important role where 1Q tests are inefficient in monitoring patients with
PKU, in particular those having normal 1Q scores.

Different results in various studies, though limited in number, support the second
explanation22-24, Another fact which supports this explanation is that a pathologi-
cal response was obtained in only four of our patients who were mentally retarded
and diagnosed late.

The most significant and interesting finding in our study was that the 1Q scores
were within normal limits in all but four of the 18 patients in groups | and Il having
prolongation in P, latencies. The prolongation in P, latencies in a PKU patient with
a normal EEG and |Q score should be interpreted as an indicator of pathologic
myelinization.

This was a preliminary study, which for more concrete interpretations, should be
supported by similar studies carried out In a larger series of age-matched patients
and controls.
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FREQUENCY OF THE 1VS-10nt546 MUTATION IN 44
TURKISH PHENYLKETONURIA PATIENTS®

Meral Ozgii¢ PhD**, imran Ozalp MD***, Turgay Coskun MD"***,
Engin Yiimaz MS*****, Hayat Erdem PhD"*****, Stikriiye Ayter PAD"**"***

SUMMARY: Ozgi¢ M, Ozalp |, Coskun T, Yilmaz E, Erdem H, Ayter S. (Departments
of Medical Biology and Pediatrics, Hacettepe University Faculty of Medicine, Ankara,
Turkey). Frequency of the IVS-10nt546 mutation in 44 Turkish phenylketonuria
patients. Turk J Pediatr 35: 11-14, 1993.

The newly identified point mutation in intron 10 of the phenylalanine hydroxylase
gene activates a cryptic splice site and results in an in-frame insertion of nine
nucleotides between exons 10 and 11 of the processed transcript. This mutation is
observed in association with haplotype 6 of phenylketonuria chromosomes. Since in
Turkey, haplotype 6 is observed in 40 percent of mutant phenylketonuria alleles, the
aim of this study was to establish the incidence of this particular mutation. Forty-four
classical phenylketonuria patients were studied and the frequency of the intron 10
splicing mutation was determined to be 31 percent. Key words: phenylketonuria,
IVS-10nt546 mutation.

Classical phenylketonuria (PKU) is an autosomal recessive disease which results
from a deficiency of the hepatic enzyme phenylalanine hydroxylase (PAH). Since
the isolation of the full-length cDNA for PAH1, a multiple of different mutations
have been reported in the PAH gene2. However, the mutant genotypes thus far
reported account for only a fraction of all the mutant alleles and most of the
mutations causing the disease, especially in the Mediterranean countries, remain
unknown3,

A particular pattern emerged from studies of PKU families in southern Europe,
where haplotype 6 was found to be frequent4, |In a previous study, it was found
that 40 percent of the mutant Turkish PKU alleles are of haplotype 6 origin4,

* From the Departments of Medical Biology and Pediatrics, Hacettepe University Faculty of
Medicine, Ankara.
#* Assoclate Professor of Medical Biology, Hacettepe University Faculty of Medicine.
s»* professor of Pediatrics, Hacettepe University Faculty of Medicine.
sss#» Acsociate Professor of Pediatrics, Hacettepe University Faculty of Medicine.
s»»## Rosearch Assistant in Medical Biology, Hacettepe University Faculty of Medicine.
ssansr Ascistant Professor of Medical Biology, Hacettepe University Faculty of Medicine.
ssaswes Professor of Medical Biology. Hacettepe University Faculty of Medicine.
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Haplotype 6 is associated with the severe form of phenylalanine hydroxylase
deficiency.

Recently a G to A transition in 3’ of intron 10 of the phenylalanine hydroxylase
gene was identified®. This mutation is in linkage with mutant RFLP (Restriction
Fragment Length Polymorphism) haplotype 6 and is also seen on the rare
haplotypes 10 and 36 in Bulgarians and Bulgarian TurksS.

The mutation activates a cryptic splice site that leads to an in-frame insertion of
nine nucleotides between exons 10 and 11 of the processed transcript.
Moreover, this mutation creates a Dde | restriction endonuclease site that is
easily detectable in a simple, nonradioactive assay based on PCR (Polymerase
Chain Reaction) amplification and restriction analysis.

Since haplotype 6 is a common haplotype of mutant PKU chromosomes in
Turkey, we chose to screen for the Dde | site mutation in Turkish PKU patients.

Material and Methods

Forty-four classical PKU patients followed at the Metabolism and Nutrition Unit of
the Department of Pediatrics at Hacettepe Children’s Hospital were studied for
this mutation. Genomic DNA was extracted from peripheral blood samples by
standard procedures’. One microgram of genomic DNA was amplified by using
oligonucleotide primers (AP 255: 5' TGC AGC AGG GAA TAG TGA TC: 62-43 bp
upstream of exon 11 and AP 264: 5° TAG ACA TTG GAG TCC ACT CTC: 79-99 bp
downstream of exon 11 and 30 cycles were completed. One cycle of
amplification consisted of denaturation (94 °C, 30 sec.) annealing (57 °C, 1 min.)
and extension (72 °C, 1 min.).

PCR products were checked by 1.5% agarose gel electrophoresis and the
amplified fragments were visualized with ethidium bromide under ultraviolet light.
Ten microliters of the amplified product were digested by Dde | restriction
enzyme (20 U of the enzyme incubated at 37 °C for a period of 16 hours).
Restriction fragments were observed using ethidium bromide stained with 4%
Nusieve agarose gel8,

Results

When the PCR products are digested with Dde | enzyme, electrophoretically
separable fragments of different lengths are produced which represent different
alleles (Fig. 1).

The amplification results in a product of 295 bp. In the presence of the mutation,
the 295 bp PCR product is cleaved into two fragments of 246 bp and 49 bp. Of
the 44 PKU subjects, 11 (25%) were homozygous for this mutation and 6 (6.8%)
were heterozygous. The total frequency was (28/88 alleles) 31 percent.
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SUMMARY: Erdem H, Ayter §, Ozgi¢ M, Topgu M, Topaloglu H, Renda Y.
{Department of Medical Biology, and the Neurology Unit, Department of Pediatrics,
Hacettepe University Faculty of Medicine, Ankara, Turkey). Deletion analysis of
Duchenne muscular dystrophy. Turk J Pediatr 35: 15-21, 1993.

DNA of 15 patients with Duchenne muscular dystrophy (DMD) were analyzed for
deletions within the DMD gene by using recombinant DNA technology. Deletion
frequency was 47 percent and six of the deletions occurred in the region of probe
7 + 8. Only one of the deletions was observed in the region of probe 9-7, and no
deletions were found in the regions of probe 30-1, 30-2 and 47-4 (Sb + 6). The
frequency of deletions found in the Turkish DMD patients corresponds to frequencies
reported for other populations. Key words: Duchenne muscular dystrophy, DNA, cDNA

probes, deletion analysis.

Duchenne muscular dystrophy (DMD) is an X-linked recessive, neuromuscular
disease characterized by progressive muscular weakness. The onset of
weakness usually occurs between two and three years of age. Affected males
are usually confined to a wheelchair by the age of 12, and do not survive beyond

their late teens!.2,

Until recently, as is the case with many other human genetic diseases, the
biochemical basis for DMD was totally unknown. To isolate the DMD gene a
“reverse genetic” approach was employed. Subsequent to the characterization of
the gene on the basis of its chromosomal position, the entire cDNA for the DMD
gene was isolated and found to contain 14,000 nucleotides and more than 65
exons. Dystrophin protein, the product of the gene, consists of 3685 amino
acids3-7. Dystrophin is located in the sarcolemmic membrane of normal skeletal
muscle but is absent in the muscle of DMD patients812,
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The frequency of intragenic deletions of the dystrophin gene is about 60 percent
in DMD patients. Partial gene duplications have also been reported in a small
number of patients (5%). In the remaining patients (30 to 35%), without
detectable deletions or duplications, the nature of molecular lesions leading to the
DMD phenotype remains unknown3-15_ The high incidence of deletion mutations
in patients suffering from DMD that can be identified by means of dystrophin
cDNA probes has provided a direct method for genetic diagnosis that permits a
high degree of diagnostic accuracy in more than 60 percent of families
studied16-22,

Material and Methods

Seventeen patients with DMD were evaluated for intragenic deletions by using
30-1, 30-2, 474, 44-1, 9-7 cDNA probes.

DNA extraction and digestion: 10 ml of peripheral blood was drawn in 13 nmol/L
EDTA and leukocytes were separated by centrifugation and lysed in 155 mM
NH,CI, 10 mM KHCO3; and 0.1 mM EDTA in the presence of 10 mg/mi
proteinase K overnight. After phenol-chloroform extractions, DNA was precipita-
ted using ethanol 4U Hind Il restriction enzyime per microgram of DNA was used
for four hour digestion23,

Southern Blotting: The resuiting fragments were separated by means of
electrophoresis through 0.8% agarose gels in Tris-borate, EDTA buffer overnight
and at 1V/cm, denatured in 1.5 M NaCl and 0.5 M NaOH, neutralized in 0.5 M
Tris-HCI (pH: 7) and 3 M NaCl and transferred overnight to nylon (Hybond) filters
by Southern Blotting23.24,

Labelling of cDNA probes and hybridization: The cDNA probes were radloactlvely
labelled using o< 32P dCTP (800 or 3000 Ci/mol) (Amersham) and commercial
oligolabelling kits (Amersham). The filters were hybridized overnight with 30-1,
30-2, 47-4, 44-1, 9-7 cDNA probes that had been labelled with « 32p_ Following
washing at 65 °C in a 4 percent phosphate buffer, 10 ml EDTA, and 1% SDS,
blots were exposed to X-ray film (X-OMAT Kodak) for 3-5 days at —70 °C24.25,

Results

Normal Hind Il restriction fragment patterns are shown in Fig. 1. The deletion of
one or more of the fragments shows the deletion region within the DMD gene.
There is no need to use probe 12-14, since it corresponds to the 3’ untranslated
sequences of the transcript of the last exon??,

Due to low DNA concentration, lane 12 was cancelled. Lane 16 and 17 were
affected siblings so they had the same results, therefore only one of them was
validated in the results. Although 17 patients were studied, the data of these two
were cancelled and 15 of them are being discussed.
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Discussion

Since the DMD gene locus is very large and recombinations between the DMD
mutations and the intragenic flanking markers are frequent, the use of linked
RFLPs (restriction fragment length polymorphism) in diagnosing DMD is less
accurate. The detection of deletions in the genes of DMD patients by using cDNA
probes offers the highest reliability for diagnosis. With cDNA clones as probes,
DMD gene deletions have been shown to be the cause of muscle dystrophy in 60
percent of DMD patients12-14.17.22 Qne alternative in detecting these deletions is
the polymerase chain reaction (PCR)2623_ However, since 40 percent of patients
have point mutations or deletions that are too small to be detected either by using
the Southern Blot technique or PCR, these families should be studied with more
traditional linkage analyses.

We found a 47 percent frequency of deletions in our Turkish DMD patients which
is similar to other groups reported30-32, Although deletions arise heterogeneously
they are generally large and are concentrated around the probe 7+8 and 9-7
regions of the gene. Deletions were detected in 7 out of 15 patients. The majority
of deletions were shown using the probe 7+8 (lanes 4, 6, 7, 8, 13 and 14). A
smaller concentration of deletions were found in the proximal region of the gene
corresponding to probe 9-7 (lane 5).

The frequency of deletion mutations observed in the Turkish DMD alleles was
similar to that reported in studies made of other populations. Thus the use of the
above-mentioned cDNA probes can be used accurately for diagnosis and genetic
counselling in our population. With the characterization of the mutations in the
remaining DMD lesions, more accurate diagnoses will be available for a wider
range of DMD families.
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HEMOLYTIC-UREMIC SYNDROME (HUS):
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uremic syndrome (HUS): A clinicopathological study of 15 cases. Turk J Pediatr
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Although hemolytic-uremic syndrome (HUS) is a clinico-pathological entity, renal
biopsies are usually not indicated for diagnosis, and therefore, studies concerning the
histological aspects of the syndrome are few. This study mainly describes the
morphological characteristics of 15 tissue-diagnosed sporadic cases of HUS. The ages
of the patients ranged between 10 mos. to 15 yrs., with five being under two. The
male/female ratio was 2:3. The prodromal phase was present in 10 patients (67%)
with gastrointestinal symptoms in four patients (27%) with neurological symptoms,
and in three patients (20%) with upper respiratory infections. Five patients had HUS
associated with diarrhea (D+) (three infants and two children), while the remaining
ten patients (two infants and eight children) had no diarrhea (D-). E.coli was.
identified in the stool of four of the D+ cases, one of which was also associated with
Shigella. The shortest clinical course was 14 days and the longest 55 days in 13
patients. The disease recurred after three months in one patient, and on three
occasions in 15 months after onset of HUS in the other.

Fourteen patients died and one biopsy-diagnosed case recovered after. the acute

- phase. All patients had anemia (Hb 3.4-10 g/dl) and acute renal failure. Seven cases
demonstrated Burr cells, eight cases had thrombocytopenia and six cases oliguria/
anuria. Microscopic hematuria was detected in four cases and gross hematuria in two
cases. All patients revealed proteinuria and azotemia (40-200 mg/dI).

Five/five (100%) cases had decreased creatinine clearance, 12/14 (86%) cases had
increased uric acid levels, 9/14 (64%) cases had an electrolyte imbalance.

Light microscopy revealed microangiopathic type involvement of the glomeruli in all
cases. According to additional findings, the cases were classed into three histological
groups: type 1 showing cortical necrosis (3 cases), type 2 predominant glomerular
and arteriolar involvement (11 cases) and type 3 predominant arterial involvement
(1 case). All cases were considered primary HUS except for one which was
associated with membranous glomerulonephritis. (D+) HUS cases were predomi-
nantly of the microangiopathic type, similar to the (D—) group; the latter being
contrary to the literature. Hypertension was present in 67% of cases and there was no
correlation found between the clinical duration of HUS and the histological type. All
five patients studied immunohistologically revealed a nonspecific type fibrinogen
deposition. Extra-renal microangiopathy was demonstrated in the adrenals, stomach,
pancreas, liver and skin in two necropsies studied. Key words: hemolytic-uremic
syndrome, thrombotic microangiopathy, acute renal failure.
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The hemolytic-uremic syndrome (HUS) represents one of the major causes of
.acute renal failure in childhood, especially in infancy. The syndrome characterized
by microangiopathic hemolytic anemia, thrombocytopenia and acute renal failure
has a characteristic renal vascular pathology'3. The etiology varies, and in the
majority of cases, the cause remains unknown. Whatever the cause, the end
result is extensive injury of the renal microvasculature4. For practical purposes,
cases can be divided into two main clinical types: those associated with
prodromal diarrhea (D+) and the others without diarrhea (D—). D+ HUS has an
acute presentation with bloody diarrhea which carries a better prognosis®6. An
association between D+ HUS and Verocytotoxin producing Escherichia coli
(VTEC) was first demonstrated by Karmali et al’-8, Serotype 0157:H7 is now
recognized as the most important cause of HUS in this groupd, but other
serotypes can also be found®.7. A wide spectrum of other organisms including
Shigella, Salmonella, enteroviruses and other infectious agents have been
hitherto reported to be associated with D+ HUS0. The rare D— (atypical) form
may be familial, sporadic or relapsing and carries a poor prognosisS. ‘

A great deal of information concerning the histopathological findings of HUS in
children is reported in the studies conducted by Levy et al'! and by Habib et al'2 in
France. These studies have revealed three major morphological patterns of renal
injury in such patients:

1. Thrombotic microangiopathy (TMA) with predominant glomerular involvement,

2. Thrombotic microangiopathy (TMA) with predominant arterial involvement,
3. Cortical necrosis (CN).

Similar morphological patterns have also been described by some other authors
using slightly different nomenclature!3.14,

Since a diagnostic renal biopsy is rarely indicated, there are few studies in the
literature describing the histopathological aspects of HUS. The present study
reports the spectrum of clinical and renal pathological findings of 15 children with
tissue-diagnosed HUS. The extent of extrarenal involvement is also reported in
two of these cases. '

Material and Methods

Fifteen cases with a tissue diagnosis of HUS and whose ages varied from 10 mos
to 15 yrs were studied retrospectively for a clinicopathological evaluation over a
twelve-year period from 1978 to 1990. Of these, five cases (33%) were in the 0-2
year-old age group, three cases (20%) were in the 3-5 year-old age groups, four
cases were in the 6-12 year-old age group and three cases were in the 13-15
year-old age group. Fourteen of these patients died and one survived. A light
microscopical study of the renal tissue was carried out in all cases, while
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fifth (D+) case, had both E.coli and Shigella infections. No specific infection was
identified in any of the (D—) cases. Two children had recurrent HUS, one of whom
had a previous diagnosis of membranous glomerulonephritis. This case was
classified as having the secondary type of HUS.

Anemia was present in all cases. Thrombocytopenia was present in eight cases
(53%) and Burr cells were demonstrable in seven cases (47%). All 15 children had
acute renal failure and proteinuria. Five of them had hematuria (33%) and six
showed oligoanuria (40%). All cases had microangiopathic hemolytic anemia and
azotemia (100%), but thrombocytopenia was present in only eight of them (53%).
Complications of acute renal failure, a high level of uric acid, electrolyte imbalance
and congestive heart failure were present in 12/14, 9/14 and 8/15 cases,
respectively.

Hypertension developed in ten patients (67%) and there was no response to
therapy in seven. Eighty percent of the (D—) and forty percent of the (D+) cases
had hypertension. It developed in two TMA cases with predominant arterial
involvement (one associated with cortical necrosis), in seven of the 11 cases with
predominant glomerular involvement and in one of two cases with cortical
necrosis. Symptoms of central nervous system (CNS) involvement were
observed in ten cases, such as alterations in the level of consciousness (four
cases), focal or generalized convulsions (four cases) and decerebrate rigidity (two
cases). Gastrointestinal hemorrhages were observed in three cases.

Fourteen of the patients died, twelve during the stage of acute renal failure and
two after progressing to end-stage renal failure. Only one patient survived and
was followed for four years (Table I).

Histopathological Findings:

Thrombotic microangiopathy (TMA) which is essential in the diagnosis of HUS
was noted in all cases. Cortical necrosis was associated with TMA in three cases
and arterial involvement was associated with TMA in two cases.

Histopathological Classification:

1. TMA with predominant glomerular involvement was noted in 11 patients
(73%) and arteriolar involvement was also present in four of them. The
percentage of glomeruli presenting the typical pattern of TMA varied in our
study (< 25% in one case, between 25 and 50% in four cases, between 50
and 75% in five cases and > 75% in one case). Other glomeruli appeared
normal. Paralytic glomeruli were also observed.

2. TMA with predominant arterial involvement was noted in two patients. In one
of these cases, it was seen in combination with cortical necrosis. Interlobular
and arcuate arteries showed almost complete occlusion of the lumina due to
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Table |I: Summary of Selected Clinical and Laboratory Findings of 15 Children
With Hemolytic-Uremic Syndrome

Number of patients 15

Male / Female ratio : 6/9

Age at presentation:

Mean 60 months
Range 10 months-15 years

Type of prodrome: _
Diarrhea 5 (33%)
Other gastrointestinal symptoms 5 (33%)
Convulsions and unconsciousness 4 (27%)
Upper respiratory tract infection 3 (20%)
Anemia (Hb less than 11 g/dl) 15 (100%) -
Thrombocytopenia (less than 100,000/mm3) 8 (53%)
Burr cells 7 (47%)

" Proteinuria 15 (100%)
Anuria-oliguria 6 (40%)
Hypertension (more than 95 percentile) ~ 10 (67%)

Outcome: o
Chronic renal insufficiency , 1 (7%)
Mortality 14 (93%)

thrombosis, intimal edema, intimal proliferation and thickening of the muscular
walls.

3. Cortical necrosis was noted in three nephrectomy cases. It was widespread in
all cases

In four cases, renal tissue was examined during the first three weeks of the
disease and early patterns of renal injury were found. In contrast, in the nine cases
in whom renal tissue was examined after the first three weeks of the disease, late
patterns of renal injury were noted, with arterial involvement being present in two
of these cases.

In the recurrent HUS cases, renal tissue was examined three and fifteen months
after the onset of disease. Both early and late patterns of renal injury were noted
in these cases and one of them also had cortical necrosis.
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prodromal diarrhea (D—), seven had TMA with predominant glomerular involve-
ment, two had TMA with predominant arterial involvement and two had cortical
necrosis (in one patient it was associated with arterial involvement).

Only one patient with glomerular TMA survived, and in this case, 25 percent of the
glomeruli were involved in which thrombotic microangiopathic changes were
minimal.

Renal Immunofluorescence Findings:

Immunofluorescence studies were performed on one biopsy with TMA and
predominant glomerular involvement and on four necropsies (two with cortical
necrosis, one with TMA and predominant arterial involvement and one with TMA
and glomerular involvement). Staining for fibrinogen-related antigen was detected
in the glomeruli of all five cases. No specific pattern of staining was observed.
Diffuse, broken, linear and/or granular glomerular basement membrane deposits
were noted. CD23 deposition was found in three cases and IgM in two. Of the
cases with HUS secondary to membraneous glomerulonephritis, immunofluo-
rescence findings revealed the diagnostic pattern of membraneous glomerulo-
nephritis (Table Ill).

Table Ill: Immunohistological Findings in Five HUS Patients
Histopathological Immunofluorescence Findings
Case No. Groups Immunoreactant Localization
1 TMA with predominant  Fibrinogen GBM™ zone
arterial involvement IgM
2 Cortical necrosis Fibrinogen Glomeruli
IgM and arterioles
Ca
7 Cortical necrosis Fibrinogen GBM zone

(Secondary to membra- IgM
neous glomerulonephritis)  IgG granular

IgA
8 TMA with predominant  Fibrinogen GBM zone
glomerular involvement  Cg
13  TMA with predominant  Fibrinogen Glomeruli and
glomerular involvement  Cj capillaries of
interstitium

* GBM: Glomerular basement membrane.
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Extrarenal Findings:

Extrarenal microthrombi were identified in two necropsy cases. They were
present in the adrenals, gastrointestinal tract and pancreas of one case and in the
liver and skin of the other. Diffuse brain edema was observed in one patient
whose CNS was examined.

Discussion

Since the hemolytic-uremic syndrome is a syndromic condition, its clinical and
pathological findings are heterogeneous. It occurs in infancy and early
childhood'.2.13.15.16 | our study, we also found it to occur in these age groups.
Most of the patients in our series were in the 0-2 year-old age group (33%), the
mean age at onset being 60 months. HUS is usually associated with diarrhea, and
the majority of patients in large series have (D+) type HUS11.15-17 | our series,
33 percent constituted (D+) cases and 67 percent (D—) cases. The (D+) HUS type
occurs principally in infants, while the (D—) type is seen mostly at a later age?8, In
our series, 60 percent of the (D+) group were infants, while only 20 percent of the
(D—) group were infants.

On clinical examination, microangiopathic hemolytic anemia and azotemia were
found in all our patients, whereas, thrombocytopenia was present in only 53
percent, which may be-due to the fact that thrombocytopenia varies according to
the stage of the syndromic condition. Since the duration of thrombocytopenia
may be short, it can be easily overlooked and thrombocytosis may therefore be
seen as a rebound phenomenon following the thrombocytopenic period3, In our
series, disseminated intravascular coagulation (DIC) was detected in four patients
with thrombocytopenia because of the presence of elevated fibrin degradation
products in the blood and prolonged PT/PTT values. Fibrin thrombi were noted in
the glomerular capillaries of the glomeruli of two cases with a clinical diagnosis of
DiC. ,

Hypertension develops in HUS and can be severe. Uncontrollable hypertension
carries a poor prognosis'9. Severe hypertension occurs in older patients with (D—)
type HUS12.20, Our findings were consistent with these reports. Hypertension
was present in 80 percent of (D—) cases and 40 percent of (D+) cases studied.
Although hypertension is known to develop more frequently in older patients than
in infants, we found it to occur almost equally in infants (60%) and older children
(70%). .
Thoenes and John2! reported a strong correlation between the arterial form of
TMA and hypertension. Severe hypertension developed in two of our cases with
arterial TMA. This result is in accordance with the study done by the
above-mentioned authors. In our study, hypertension was prominent in both the
cortical necrosis group and the TMA with predominant glomerular involvement
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group. Therefore, hypertension is one of the major clinical findings in all
histopathological groups.

Central nervous system (CNS) involvement, which is a serious complication of
HUS, carries a poor prognosis. CNS involvement is reported in 25-30 percent of
cases in various series studied!-2.19_ |n our series, it was noted in 10 cases (67%)
having a severe clinical course and fatal outcome. A CNS examination was
performed only in one patient in which microthrombi were not detected, but
diffuse brain edema was present.

Upadhyaya et al?2 reported microthrombi in a wide distribution of organs including
the brain and myocardium. Extrarenal thrombi were present in two cases
examined in our series involving the adrenal glands, gastrointestinal tract and
pancreas in one case and the liver and skin in the other. These sites are similar to
those reported in large series'422, Evidence of ischemia and focal areas of
infarction with surrounding edema are frequently noted in the extrarenal organs?2,
We demonstrated similar findings in liver tissue of five of the 12 cases we
examined.

Immunofluorescence microscopical studies revealed varying amounts of fibrino-
gen in all five cases studied (Table lll). Stainings with antisera against fibrinogen,
C; and IgM were observed mainly along the glomerular basement membranes
and were also occasionally present in the arteriolar walls, as reported in the
literature2.14,

Since the cases we studied had mostly fatal outcomes, a correlation between
histopathological groups and prognosis could not be made. Habib et al'2 has
suggested that prognosis is poor in cases in which more than 50 percent of the
glomeruli are involved and that sequelae have been observed in these patients if
they survive. Less than 25 percent of the glomeruli were involved in only one
patient that survived in our study, but late sequelae developed such as
hypertension and a decrease in the creatinine clearance level.

Summary

This retrospective clinicopathological study consists of 15 cases of tissue
diagnosed hemolytic-uremic syndrome (HUS) observed over a twelve-year period
of experience. HUS constituted 0.1 percent (1/919) of renal biopsies and 10
percent (14/147) of renal necropsies in a Hacettepe University series. The age
distribution varied from 10 months to 15 years, with a mean age of 60 months.

Of 15 HUS cases (33%), five had (D+) type with prodromal diarrhea and two had a
recurrent clinical course, in one of whom it was secondary to membranous
glomerulonephritis. All patients had anemia and acute renal failure. Burr cells were
detected in seven cases (47 %), thrombocytopenia was seen in eight cases (63%),
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oliguria/anuria was present in six cases (40%) and hematuria was observed in five
cases (33%).

Light microscopy revealed microangiopathic type involvement of the glomeruli in

all
1.

2.

3.

cases. Classification based on light microscopic studies showed:
Thrombotic microangiopathy with predominant glomerular involvement
(11 cases), _ .

Thrombotic microangiopathy with predominant arterial involvement (two ca-

ses),
Cortical necrosis in three cases (one case in combination with arterial TMA).

All five patients studied immunohistologically revealed a non-specific type of
fibrinogen deposit and few other immunoreactants. Extrarenal microangiopathy
was demonstrated in the adrenals, stomach, pancreas, liver and skin in two

necropsies studied.

10.

1.

12.

13.
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PLASMA CHROMIUM LEVELS IN
SMALL-FOR-GESTATIONAL-AGE
NEWBORN INFANTS®

Murat Yurdakék MD"*, Durisehvar Ozer MSc™**
Gilsen Erdem MD***", Aytekin Temizer PhD"""""

SUMMARY: Yurdakok M, Ozer D, Erdem G, Temizer A. (Department of Pediatrics,
Hacettepe University Faculty of Medicine, and the Department of Analytical
Chemistry, Hacettepe University Faculty of Pharmacy, Ankara, Turkey). Plasma
chromium levels in small-for-gestational-age newborn infants. Turk J Pediatr
35: 37-40, 1993.

Plasma chromium (Cr) levels were determined in 24 preterms and 18 full-term
newborn infants. There was no statistically significant differences in plasma Cr levels
between the preterm and full-term infants. Plasma Cr levels were similar in
small-for-gestational-age infants and in infants with hypoglycemia compared with
healthy infants. Key words: chromium, hypoglycemia, newborn, plasma, small-for-
gestational-age. ‘

Hypoglycemia in small-for-gestational-age (SGA) infants is a multifactorial pheno-
menon. The factors which are implicated in this condition include depletion of liver
glycogen, decreased fat and protein reserves, functional hyperinsulinism, decrea-
sed fat oxidation, a low gluconeogenic rate and increased glucose demand as a
result of asphyxia at birth, and a relatively large brain mass. In most SGA infants
there is little evidence of a primary endocrine abnormality responsible for the
hypoglycemia. However, further research, particularly related to hormone receptor
activities, is needed to clarify this point!,

Chromium (Cr), a trace element essential for humans and animals, is involved in
normal carbohydrate metabolism which potentiates the action of insulin24,
Improvement of glucose intolerance has been demonstrated in malnourished
children, especially in those with Cr deficiency, by the supplementation of
inorganic Cr57, Since information pertaining to Cr deficiency is very limited, we
decided to measure the plasma levels in SGA newborn infants with the aim of
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contributing to an explanation regarding the pathogenesis of hypoglycemia in
these infants. :

Material and Methods

Twenty-four preterm and 18 full-term infants who were selected at random were
enrolled in this study. Eight of the preterm infants and eight of the full-term infants
were SGA, while the rest were appropriate-for-gestational age (AGA) infants
(Table [). None of the infants had severe congenital malformations. Infants with
infectious diseases3 and inborn errors of metabolism were excluded from the
study on the basis of their clinical and laboratory findings including blood cultures
and plasma and urine amino acid analyses.

Table |I: Some Features of the Newborn Infants

SGA Infants AGA Infants

Preterm M/F 5/3 13/3
GA (w) 354 *= 1.7 353 *= 0.9
BW (g) 1641 + 383 2199 + 183

Full-term M/F 5/3 6/4
GA (w) 392 * 1.1 39.7 * 1.1
BW (g) 2443 + 220 34.15 + 440

M/F: male/female, GA: gestational age, w: week, BW: birth weight.

Hypoglycemia was defined as a blood sugar level under 20 mg/dl in the preterm
infants and 30 mg/dl in the full-term infants on the first day of life. To determine
the serum Cr levels, blood was drawn from the infants on the first day of life prior
to the administration of intravenous fluids. These samples were collected in
plastic syringes having siliconized needles attached to heparinized polyvinylchlor-
ide tubing. After the blood was centrifuged for 15 min at X 2000 g, the plasma
was carefully removed with a sterile polystyrene pipette, and 1 ml aliquots were
stored in sterile polypropylene tubes at —20 °C. The plasma Cr level was assayed
by atomic absorption spectrophotometry (Perkin Elmer 3030) as previously
described8, All results were expressed as the mean + SD and statistical analysis
was performed by using the Student’s t test.

Results

We found no difference in plasma Cr levels between the preterm and full-term
infants and in SGA and AGA infants (Table ll). Plasma Cr levels were also similar
in the newborn infants with hypoglycemia and in those with normal blood glucose
levels (Table Il).
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Table II: Plasma Cr Concentrations (ug/l) in the Newborn Infants

SGA Infants AGA Infants Total
Preterm - 34.61 + 27.02 36.62 + 23.43 35.61 + 25.68
(n:8) (n:16) (n:24)
Full-term 43.14 *+ 20.28 26.99 = 24.63 35.33 + 22.46
(n:8) (n:10) (n:18)
Total 31.80 £ 24.02 38.87 = 24.09
(n:16) (n: 26)
p > 0.05 in all comparisons.
Table lll: Plasma Cr Concentrations (ig/l) in Hypoglycemic and Normoglycemic
Newborn Infants
Infants With Infants With
Hypoglycemia Normoglycemia Total
Preterm 41.22 + 24.26 30.25 £ 23.40 35.76 + 23.53
(n:8) (n:9) (n:17)
Full-term 56.92 *+ 12.92 29.61 + 22.84 43.26 + 18.09
(n:5) (n:15) (n: 20)
Total 4550 + 22.34 29.84 + 2254
(n:13) (n: 24)

p > 0.05 in all comparisons.

Discussion

Although it is known that Cr potentiates the action of insulin, the mechanism of
this effect has not been clearly understood. Cris essential for the peripheral action
of insulin at the cellular level. The increase in insulin efficiency with supplemen-
tary Cr may be related to improvements in receptor number or affinity or both.
This may cause the rapid disappearance of Cr from the circulation following an
intravenous glucose load in healthy individuals. It has been reported that Cr
supplementation improves impaired glucose tolerance in man3,

Cr deficiency does not appear to be related to low fasting blood glucose levels.

Impaired glucose utilization in patients with protein and calorie malnutrition is not
solely due to a deficiency of a single trace element, i.e. Cr. But a positive effect
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may be seen on glucose tolerance after the administration of Cr when the plasma
Cr level is lower than normal®-6, |n this study we could not find a difference in
plasma Cr levels between the SGA newborn infants or the hypoglycemic infants
when compared with the controls.

Pregnancy is characterized not only by significantly lowered serum Cr levels, but
also by a decrease in the Cr content of hair on the scalpS. The role of Cr in fetal
metabolism has not been clearly defined. Our results show that plasma Cr
concentrations are not affected by the duration of gestation or intrauterine
nutrition. '
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THE DISTRIBUTION OF HAPTOGLOBIN TYPES IN
VARIOUS REGIONS OF TURKEY*

Muzaffer Aksoy MD"*, Sakir Erdem PhD***

SUMMARY: Aksoy M, Erdem $. (Hematology Unit, Department of Internal Medicine,
Istanbul University Faculty of Medicine at Gapa, Istanbul, and the Biology Division of
the Turkish Scientific and Technical Research Council, Gebze, Kocaeli, Turkey). The
distribution of haptoglobin types in various regions of Turkey. Turk J Pediatr
35: 41-43, 1993.

The distribution of haptoglobin (Hp) types and the gene frequencies of Hp1 in various
regions’ of Turkey are discussed. The Hp1 gene frequency ranged between 20.4
percent for Turks living in the eastern part of Turkey and 32.6 percent in those who
either are at present living in or have migrated from Western Thrace. Generally, the
Hp1 gene frequency in the Turkish population is 26.5 percent, a figure similar to that
recorded for Asians. Minor variations in the Hp1 gene frequencies in various parts of
Turkey may be assumed to have been caused in certain regions by intermingling with
the local populations. Key words: haptoglobin, regional distribution, Turkey.

Smithies'! discovery that haptoglobins (Hp) undergoing starch gel electrophoresis
yielded five distinct patterns led to heightened universal interest in these globins.
Furthermore, this characteristic immediately found an application in studies
relating to the distribution of Hp types in various populations and ethnic groups. It
is well known that data regarding the frequency of occurrence of blood types in a
population was formerly used in such studies. However, several investigators
have emphasized that Hp typing has proved to be as effective as the former
method in these research projects. The distribution of the major types of Hp in
various populations living on different continents is quite uniform. We may cite as
an example the Hp 1 gene frequency which is between 35 and 45 percent in
Europel, but generally higher in Africa, ranging between 40 to 87 percent. In
contrast to these figures, the Hp 1 gene frequency in the Asian population ranges
from 8 to 39 percent. Even though there are some exceptions, the Hp 1 gene
frequencies are remarkably similar throughout Europe and Asia.

The distribution of Hp variants in the Turkish population on the whole, and in some
regions of Turkey, have been researched since 1966, and the results obtained
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have been published?5, The purpose of this paper is to summarize and discuss
the results of these studies.

Material and Methods

Haptoglobin typing was determined in the following manner: A total of 919 blood
samples were collected from unrelated Turkish people living in various regions of
Turkey. Starch gel electrophoresis was carried out on 500 blood samples
according to the method devised by Smithies®, while the remaining 619 blood
samples were subjected to acrylamide gel electrophoresis. Equipment used were
the microzone electrophoresis cell and the Kodel 113 acrylamide cell accessory
produced by the Spinco Division of Beckman Instruments, Inc, California, U.S.A.

Results and Discussion

As has been documented, the Hp 1 gene frequency in European populations
ranges between 34 (in Greece) and 45 percent (in the Basque region of Spain)1.
On the other hand, the Hp gene frequency in Asian populations is lower than the
figure recorded in those in Europe, ranging between 7 (in the lrulas tribe in India)
and 33 percent (in the Ghasgai in Iran)!. Naturally there are some exceptions
associated with the higher values recorded for the Hp 1 gene frequency in
Asians!, The Hp 1 gene frequency for Turks living in Asia Minor is 26.5 %, which
is well within the range recorded for Asians2, However, it may be noted that the
Hp 1 gene frequency exhibits interesting regional variations among Turks. The Hp
1 gene frequency in 135 Turks living in Antalya, a city on the eastern coast of the
Mediterranean, was found to be 26 percent3, A study conducted in 102 apparently
healthy Turks selected at random who were either still living in or had migrated
from Western Thrace revealed that the frequency of the Hp 1 gene was 32.6
percent, which incidentally was the highest percentage recorded for any Turkish
population4, This figure can perhaps be explained by assuming that Turks
intermingled with other Europeans formerly living in these regions4. The authors
of this paper, in association with their colleagues, carried out a study on abnormal
hemoglobins, beta-thalassemia and Hp 1 gene frequencies among Turks living in
Van, a city close to the eastern border of Turkey® and found that the Hp 1 gene
frequency was 20.4 percent. This study encompassing 159 Turks living in this
region revealed a figure that was the lowest of any region in Turkey.
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PROTEIN C AND ANTITHROMBIN Il IN CHILDREN
WITH ACUTE LEUKEMIA®

Fisun Atlihan MD**, Zeynep Karakas MD""", Sabri Batun PhD"*""

SUMMARY: Atlihan F, Karakas Z, Batun S. (Department of Pediatrics, Dicle University
Faculty of Medicine, Diyarbakir, Turkey). Protein C and antithrombin lil in children with
acute leukemia. Turk J Pediatr 35: 45-51, 1993.

In this study Protein C (PC) and antithrombin Ill (AT Ill) levels in childhood acute
leukemia were investigated. The mean PC activity levels in 19 newly diagnosed cases
of acute leukemia were significantly lower as compared with the normal controls
(p < 0.05). A significant increase was found (p < 0.01) in the patients in remission.
Prior to treatment 78.8 percent of patients had decreased PC activity levels, but all
patients had normal PC activity during remission.

Decreased PC activity levels were found to be independent of the leukocyte count and
liver function.

No statistically significant difference was found in the AT Il antigen levels between
the untreated patients, the patients in remission and the control group. Our results
indicate that apart from thrombocytopenia, low PC activity levels and alterations in
fibrinolysis and coagulation may be responsible for the hemorrhagic manifestations
observed in cases of acute leukemia. Key words: protein C, antithrombin I, acute
leukemia.

Hemostasis is a complex mechanism involving local reactions in blood vessels,
platelet activities and interactions of specific coagulation factors which circulate in
the blood.

Four basic systems are involved in the regulation of coagulation: the fibrinolytic
system, endothelial cells, protein C (PC) and antithrombin Il (AT I)1-3,

Protein C is a vitamin K dependent plasma glycoprotein that, when activated by
thrombin and thrombomodulin, acts as a major inhibitor in blood coagulation.
Activated PC has an anticoagulant effect by inactivating factors Va and Villa. It
also facilitates fibrinolysis by neutralizing an inhibitor of the plasminogen activator

(Fig. 1)27.
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Fig. 1: Anticoagulant and fibrinolytic action of protein C.

Thrombin binds to thrombomodulin, a receptor protein on the “surface of
endothelial cells. The thrombin-thrombomodulin complex rapidly activates protein
C.Protein Ca has an anticoagulant effect by inactivating factors Va and Vlila. It also

facilitates fibrinolysis by neutralizing an inhibitor of plasminogen activator.

AT [ll is a globulin which mainly inactivates thrombin, while factor Xa is a major
inhibitor of blood coagulation? 8, Hemostatic disorders occur very frequently in
patients with acute leukemia.

Forty to sixty percent of patients demonstrate minor or major signs of bleeding at
diagnosis. Thrombocytopenia cannot be considered the only cause of these
hemorrhagic manifestations, but also changes in extravasal structures, the
coagulation system, and fibrinolysis have been implied. In various studies, different
data describing alterations in coagulation and fibrinolysis in acute leukemia have
been reported. Therefore, it is difficult to evaluate the role of the deficiency in
coagulation factors and alterations in fibrinolysis during hemorrhagic episodes in
the acute leukemiasS-11,

The present study aims at investigating PC and AT Il levels in childhood acute
leukemia and to determine whether these two major coagulation inhibitors play a
role in the hemorrhagic manifestations of this disease.

Material and Methods

The PC and AT Il levels were studied in 19 children diagnosed as having either
acute lymphoblastic leukemia (ALL) or acute non-lymphoblastic leukemia (ANLL).
These levels were measured upon admission to the Department of Pediatrics of
Dicle University Faculty of Medicine prior to initiation of treatment. The ages of
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the patients ranged between 2.5 and 13 years. The control group consisted of 12
age-and-sex matched healthy children.

A diagnosis of acute leukemia was established after examining peripheral blood
and bone marrow samples using conventional cytochemical stains. Acute
leukemia was classified morphologically according to the criteria proposed by the
FAB Group'?,

Plasma samples were analyzed in 19 children before treatment was initiated, and
in 14 of these children, determinations were repeated after remission was
achieved.

Blood samples were collected in sodium citrate (9 parts blood:1 part 0.11 mol/I
anticoagulant) using a 5 ml syringe. Plasma was obtained by centrifugation at
1500 g for 10 minutes. Blood samples were frozen and stored at — 20 °C. PC
activity was determined by the coagulometric method using a commercial kit
(Behring Diagnostics). With the use of standard human plasma (Behringwerke
Diagnostics), a reference curve was drawn on double logarithmic graph paper and
the results were expressed as percentages. The normal range was 70-140
percent. An AT lll assay was determined in plasma by the radial immunodiffusion
technique using the Nor-Partigen AT Ill antigen kit (Behring Diagnostics). The
results were expressed as a percentage of a normal pool. The normal range was
73-100 percent.

The diagnosis of disseminated intravascular coagulation (DIC) was confirmed by a
decreased fibrinogen (< 300 mg/dl) and platelet count (< 100000/mm3), pro-
longed partial thromboplastin time and an elevation of fibrin degradation products.
Enzymatic synthesis function of the liver was evaluated by the following tests:
SGPT, SGOT, prothrombin time and protein electrophoresis. The Student’s t test
was used for statistical analyses.

Results

Seventy-nine percent of the patients studied had ALL and 21.2 percent had
ANLL. The mean age of the patients was 7.60 * 3.59 years, and the mean age of
the control group was 7.75 * 3.49 years.

Mean PC concentrations were 52.15 + 30.93 percent in the newly diagnosed
cases of acute leukemia and 101.32 = 16.46 percent in the control group. PC
activity was significantly lower in the cases of acute leukemia as compared with
the controls (p < 0.01). Mean PC activity levels in the 14 patients in remission
were 94.5 + 20.99 percent (Table I). A significant increase was found in the PC
levels of the patients in remission as compared with the untreated patients
(p > 0.01), but no statistical significant difference was found when comparing
these values with those of the control group (p > 0.05). Of 19 patients, 14
(78.8 %) had decreased PC activity levels prior to treatment, but all patients in
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Table |I: Plasma Protein C Activity in Patients with Untreated Leukemia, in Patients
in Remission and in the Control Group )

Protein C (%)

n (Range) t P
101.32 + 16.46 '
Control 12 (85 - 140)
52.15 + 30.93 576 <001
Leukemia 19 (3-120)
94.5 + 20.99 468 <001
Remission 14 (74 - 140)

remission had normal PC activity levels. The mean PC activity levels were
60.86 £ 26.07 percent in ALL patients and 19.5 + 27.73 percent in ANLL
patients. Mean PC activity was found to be significantly lower in the ANLL group.
(p < 0.05).

The enzymatic synthesis function of the liver was evaluated. Mean PC activity
levels were 42.62 £ 21.90 percent in eight patients with liver dysfunction and
56.3 £ 38.71 percent in ten patients with normal liver function. There was no
statistical significant difference found between these groups (p > 0.05). PC
activity was 50.4 = 12.05 percent in patients with leukocyte counts over
50000/mm3 and 52.42 + 35.62 percent in patients with leukocyte counts below
50000/mm3, There was no statistical significant difference found between these
groups (p > 0.05).

Mean AT Ill antigen levels were 106.36 x 23.03 percent in the cases of acute
leukemia prior to treatment, 107.92 + 19.83 percent in the cases in remission and

Table II: Plasma AT Ill Antigen Levels in Patients with Untreated Leukemia, in
Patients in Remission and in the Control Group

AT 1l (%)
n (Range) t P
121.16 + 17.42
Control 12 (100 - 152)

10636 + 2303 202 >005

Leukemia 19 (73 - 150)

107.92 + 17.93 0.20 > 0.05

Remission 14 (77 - 141)
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121.61 £ 17.42 percent in the control group. There was no significant difference
statistically between these groups (p > 0.05). (Table II).

There was no significant statistical difference found between the AT lll antigen
levels of the patients with ALL and those with ANLL.

Discussion

Various coagulation and fibrinolysis disorders due to disease or to therapy are
known to occur in children with acute leukemias. The two major inhibitors in
coagulation, PC and AT lll, have not been extensively investigated in pediatric
cases of acute leukemia, and therefore, with the aim of determining whether they
have a pathophysiological role in hemorrhagic manifestations, the PC and AT Il
levels were measured in 19 children newly diagnosed as having acute leukemia.

In our study, mean PC activity levels were significantly lower than in the normal
controls, with 78.8 percent of the patients having PC levels below the normal
range. Rodeghiero et al'3 in their study conducted in 58 patients with acute
leukemia reported that the mean PC antigen concentrations were slightly lower
than in the normal controls, with about one third of patients having PC values
below the normal range. In our study, we evaluated the functional activity of PC.
Marlar and co-workers'4 determined both the PC antigen and activity levels in DIC
and showed that functional activity decreases more rapidly than antigen levels.
Many studies have shown that PC activity decreases progressively during the
initial stages of DIC, but that it gradually returns to normal in nonfatal
cases® 14. 15 |n our study, only one patient had DIC, therefore, low PC activity
levels cannot be explained by DIC.

Rodeghiero and co-workers'3 observed no decrease in PC antigen levels in
patients with DIC resulting from leukemia and where there was no liver
involvement. But they observed a decrease in PC antigen levels in patients with
DIC who had liver disease as a consequence of the reduced synthesis by the liver.
In the present study, we tried to determine whether a decrease in PC levels
correlated with liver dysfunction by measuring the SGOT, SGPT, and PT levels and
protein electrophoresis. No significant difference was found between PC activity
levels of patients with liver dysfunction and those with normal liver function. PC
concentrations were also low in 80 percent of the patients with normal synthesis
function of the liver. Therefore, we cannot conclude that liver dysfunction alone
accounts for low PC activity levels as Griffin et al'® and Rodeghiero et al'3 have
stated.

Some authors have suggested that the release of specific protease inhibitors
derived from leukemic cells that possess fibrinolytic and procoagulant activity are
responsible for the alterations in fibrinolysis in acute leukemias. In patients with
untreated acute leukemia, widely varying changes in parameters of coagulation
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and fibrinolysis have been reported. Enhanced fibrinolytic activity has been
reported by Brakman et al® in contrast to the reports of Guarini et al'9, who
explained the reduction of tPA (tissue plasminogen activator) activity by
degradation of proteases from the leukemic cells or inactivation by some
inhibitors. A new protease inhibitor of the hemostatic system that has been
recently described is able to slowly inactivate PCa generated within the blood. The
second new protease inhibitor reported can rapidly neutralize the action of
urokinase or tissue type plasminogen activator'2, In conclusion, the decreased
levels of PC activity in untreated cases of leukemia can be explained by proteases
and inhibitors released from the leukemic cells. Obtaining normal PC levels during
remission also supports our hypothesis. We attempted to find a correlation
between leukocyte counts and PC activity, but we found decreased PC activity
levels independent of leukocyte counts. We also found PC activity to be
significantly lower in ANLL cases in comparison with ALL cases, which is probably

due to the proteases released from the primary granules of myeloid leukemic
cells®: 10. 16,

There was no statistical significant difference found between the AT lIl antigen
levels of the untreated leukemic patients, the remission group and the control
group. AT Il antigen levels were within the normal range in all patients. There was
also no difference found between the AT Il antigen levels in the ANLL and ALL
groups. There was no correlation found between AT lll, the number of circulating
blast cells and liver function. Rodeghiero et al'3 found normal AT Iil antigen and
activity levels in cases of acute leukemia and reported that AT Il activity was
significantly lower only in the acute myeloblastic leukemia (AML) group when
compared with the controls. Other studies on AT Il indicate that this inhibitor is
usually normall3. 17 |n conclusion, we can say that there are varying changes in
parameters in the coagulation of fibrinolysis in pediatric patients with acute
leukemia. Our results indicate that besides thrombocytopenia, low levels of PC
activity and alterations in fibrinolysis and coagulation may be responsible for the
hemorrhagic manifestations observed in cases of acute leukemia. However
further studies are needed to prove this point.
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Lung function abnormalities in surfactant deficient infants

Surfactant is a surface tension lowering agent which promotes alveolar stability18
and protects epithelial surfaces'®. As a consequence, the presence of an
adequate surfactant monolayer reduces the work of breathing'®. In surfactant
deficiency, the lungs become atelectatic, with a decrease in lung compliance’®.
Lung function measurements reveal affected infants to have both a low
compliance and low functional residual capacity (FRC)20, Thus surfactant
replacement therapy would be predicted to improve both these lung function
abnormalities.

Acute changes in lung function following surfactant replacement therapy

A variety of studies have demonstrated that surfactant replacement therapy is
associated with an improvement in compliance, but that the timing and
magnitude of the effect is variable21-24, Natural surfactant has an immediate
effect on lung function, with the improvement in compliance occurring at the
same time as the reduction in requirement for respiratory support?2, These rapid
effects may occur as a consequence of natural surfactant being recruited into the
existing alveolar monolayer and thus immediately “functional”. In contrast,
artificial surfactants have a slower onset of actionS. 9.21.25 No significant
difference was noted between infants given an artificial lung expanding
compound (ALEC) or placebo in the resuscitation period26 or one hour after
treatment2’. The administration of ALEC was associated with an improvement in
lung compliance only six hours after the initial therapy had been given. The
improvement in lung function became more significant at 24 hours21, Artificial
surfactants, rather than being recruited into the monolayer, may instead be taken
up into the Type Il pneumocytes where they are utilized to produce the infant's
own surfactant which subsequently affects lung function. This sequence is likely
to explain the apparent delay in effect of the artifical surfactant; as endogenous
surfactant is recycled with a “cycle-time*”28 which is similar to the duration of the
delay of action of ALEC on lung compliance,

Whether surfactant is given as prophylaxis or as rescue therapy, it also influences
its effect on lung function. The administration of ALEC is only associated with an’
improvement in compliance when given as prophylaxis?!, but not as rescue
therapy?9, The latter trial, however, was small and the possibility of a type Il error
cannot be ignored. The effect of exogenous surfactant on lung function is also
influenced by gestational age. A significant improvement in compliance following
ALEC was only noted in infants of less than 30 weeks of gestation, but not in
those greater than that level of maturityS.

More recently, the effect of surfactant on FRC has been assessed. One study
demonstrated, in response to human surfactant, an immediate increase in FRC
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but, surprisingly, a reduction in respiratory compliance30, This combination of
changes in lung function was explained by the possible alteration in the shape of
the static recoil pressure characteristics of the diseased lungs which could occur
as a result of treatment3!, The FRC of the surfactant-deficient ventilated infant,
however, would be predicted to be low. Thus, it is surprising that any single
treatment could increase the FRC to such a level that the position on the
pressure/volume curve would be so shifted as to be associated with a reduction in
compliance.

Longer term effects of surfactant replacement therapy on lung function

Measurements of compliance at 7 and 28 days after treatment have suggested
that the effect of surfactant on lung function may be short-lived24.32, No
significant differences in compliance were noted at 7 days following administrati-
on of ALEC or placebo?!. Similarly, pulmonary resistance was significantly
decreased at 2, 3 and 14 days following surfactant, but there was no difference at
28 days, compared to controls?4, |n contrast, a recent study has found that lung
function measured by plethysmography at 7 months of age was better in infants
given Exosurf than those administered placebo. The former group had signifi-
cantly lower airways resistance and higher specific conductance33. These
apparently conflicting results may be explained by the known effects of
surfactant. The lower survival rate of the placebo groups may suggest that the
“control” infants with severe lung function abnormalities die during the perinatal
period. Thus, this would bias the lung function data obtained immediately outside
the perinatal period in favour of the controls. Surfactant replacement therapy also,
however, reduces acute respiratory complications, such as air leak, an important
determinant of the degree of abnormality of lung function in the first year of life34,
Thus it is not surprising that Exosurf-treated infants were found to have
significantly better lung function at 7 months of age33. Abnormal lung function at 6
months of age is a highly specific predictor of chronic respiratory morbidity
persisting into the second year of life34, Thus, these preliminary reports33 are
extremely encouraging because they suggest that exogenous surfactant replace-
ment therapy may reduce the chronic respiratory morbidity associated with
premature birth17,
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FAMILIAL SICK SINUS SYNDROME IN TWO SIBLINGS*

Alpay Celiker MD**, Ali Oto MD"*", Sencan Ozme MD****

SUMMARY: Geliker A, Oto A, Ozme $. (Cardiology Units, Departments of Pediatrics
and Interna! Medicine, Hacettepe University Faculty of Medicine, Ankara, Turkey).
Familial sick sinus syndrome in two siblings. Turk J Pediatr 35: 59-64, 1993.

Two siblings with sinus node disease are presented. The patients were severely
affected and required permanent pacing. A cardiac electrophysiologic study was
conducted in Case 2, which revealed an atrioventricular conduction disturbance in
addition to sinus node dysfunction. The parents and other siblings showed no
evidence of sinus node disorder. The occurrence of this disease in these siblings
suggests an autosomal dominant mode of inheritance with variable penetrance. Key
words: sick sinus syndrome, familial.

A disturbance in sinus node function is a common cause of symptomatic
arrhythmias and may result from failure of sinus automaticity, or the inability to
propagate impulses from the sinus node to the atrium, or a combination of
both14. This type of arrhythmia rarely occurs in childhood, but is frequently
associated with extensive atrial operations®, There are many other etiological or
associated conditions. The cause of sinus node dysfunction may be classified as
intrinsic or extrinsic®17,

In view of the multifactorial etiology of sinus node dysfunction, it is not surprising
that no single underlying histological abnormality has been identified, but rather a
variety of findings has been reported!4.12.13, Among these factors, familial
occurrence is rarely involved511, In this report two siblings with sinus node
dysfunction are presented.

Case Reports

Case 1

A three-year-old girl was apparently well until the age of two, when she developed
syncopal attacks. Physical examination revealed bradycardia and a systolic
murmur which was believed to be associated with ventricular septal defect. The
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Dysfunction of the sinoatrial node may manifest itself in several patterns?- 2,
Etiologies commonly described in this syndrome include cardiomyopathies and
surgical injury to the sinoatrial node®11. Some authors have described familial
forms of this syndrome®11, which may be associated with the fibrosis of nodal or
conduction tissue or myocardial disease® 1. Allensworth et alf found persistent
atrial standstill in three siblings and a right atrial biopsy showed interstitial and
perivascular deposits of amyloid in one. Although the fibrous degeneration of the
sinus node is the main pathologic process in the nonfamilial form of this
syndrome, in some patients an associated anomaly of the AV node is also
detected4 12-13 These diverse findings may be explained by the varying spectrum
of the disease. However there are only a few detailed pathologic studies that
discribe the familial form of this syndrome and which suggest that a degenerative
process is involved in its etiology®. 8. Since we did not perform any pathologic
examinations in our patients, we cannot offer any explanation about the etiology
of this syndrome. However, we can speculate that fibrous degeneration may be
the etiologic mechanism implicated, since pacemaker therapy was successful®.

It is suggested that the familial sinus node disorder is inherited in a pattern
corresponding to an autosomal dominant trait with variable penetrance®11, We
are also in accord with this hypothesis because the patients we studied were two
siblings.

Since node dysfunction is frequently associated with AV conduction
disturbances?4. This concomitat abnormality remains undetected and the surface
ECG is within normal limits'4. On the other hand, cardiac electrophysiologic
parameters of sinus node dysfunction are not pathologic in certain patients with
symptomatic bradycardia which is suggestive of sick sinus syndrome!-3, Thus it is
recommended that sinus node and AV conduction functions be investigated in
these patients so that a precise diagnosis can be established, one allowing for the
proper choice of a pacemaker'3:5 Therefore, we conducted a complete
electrophysiologic study in Case No. 2, and we detected abnormal AV conduction
in addition to sinus node dysfunction.

In conclusion, given the hereditary character of this condition and the high

incidence of conduction disturbances in healthy relatives, it seems advisable to
evaluate the family of any patient with sinus node dysfunction, especially of

child‘hood onset.
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CARDIAC ARREST: AN UNUSUAL SIDE-EFFECT OF
INTRAVENOUS ORNIDAZOLE®

Hasan Ozen MD*®*, Giilten Segmeer MD***, Giiler Kanra MD*"*
Mehmet Ceyhan MD****, Nilgiin Kurucu MD™****

SUMMARY: Ozen H, Segmeer G, Kanra G, Ceyhan M, Kurucu N. (Department of
Pediatrics, Hacettepe University Institute of Child Health, Ankara, Turkey). Cardiac
arrest: an unusual side-effect of intravenous ornidazole. Turk J Pediatr 35: 65-67,

1993.

Nitroimidazoles have been used alone or in combination with other antibacterial
agents in the treatment of brain abscess. They are associated with certain adverse
reactions related primarily to the gastrointestinal tract and central nervous system.
But, as far as we know, cardiac arrest due to ornidazole has not been reported in the
literature.

In this study, we presented a case in which cardiac arrest occurred as an unusual
side-effect of intravenous ornidazole administered to a ten-year-old girl suffering
from brain abscess. Key words: ornidazole, cardiac arrest.

Anaerobic microorganisms such as Bacteroides, Fusobacteriums and Gram (+)
cocci are the agents responsible for brain abscess in 85-88 percent of cases. In
patients with congenital cyanotic heart disease, the incidence of brain abscess is
2-6 percent, and infections caused by multiple microorganisms are frequent!. In
addition, microaerophilic and anaerobic streptococci can cause up to 45 percent of
brain abscesses.

In the treatment of brain abscess, 5-nitroimidazoles have been used alone or in
combination with other antibacterial agents because of their bactericidal activity
and perfect penetration into cerebrospinal fluid. The nitroimidazoles have some
adverse reactions related primarily to the gastrointestinal tract and central nervous
system. In this study, we report an unusual adverse reaction to ornidazole, that to
our knowledge, has not been documented in the literature.

Case Report

A ten year-old girl was brought to the hospital for evaluation of vomiting and
headache of ten days’ duration. Her past history revealed that she had been under
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medical supervision for a condition that had been diagnosed as congenital heart
disease (dextrocardia and double outlet right ventricle of the transposition type)
when she was two and a half years old.

Physical examination revealed bilateral grade 2 papilledema, left-sided facial
paresis of the central type and left hemiparesis. The cranial computerized axial
tomography revealed a 5 X 5 cm abscess located in the right frontal lobe. The
patient underwent surgery immediately, and the abscess was aspirated through a
burr hole.

Treatment consisted of benzyl penicillin G combined with chloramphenicol and
ornidazole (Biteral®, Roche) 20 mg/kg/day in three divided doses (i.v. infusion in
50 cc fluid in 30 minutes or longer). No other medication was given to the
patient. Alpha-hemolytic streptococci, beta-hemolytic streptococci, N. meningiti-
dis and anaerobic Gram (+) rods (unidentified) were cultured from the surgical
specimen. The determination of alkaline phosphatase, aspartate aminotransfera-
se, alanine aminotransferase, calcium, phosphate, blood urea nitrogen, uric acid
and creatinine concentrations were found to be within normal limits.

On the 13t day of therapy, the patient’s body temperature rose to 39 °C, and
dyspnea and increased cyanosis were noted two hours after the administration of
benzyl penicillin G and ornidazole. Since we thought this was an adverse reaction
to benzyl penicillin G, it was discontinued. Although all the symptoms promptly
* disappeared six hours after the first reaction, identical signs and symptoms were
observed during the infusion of ornidazole, and in addition, cardiac arrest
occurred. Chloramphenicol was not administered. Cardiac rhythm returned to
normal within 30 seconds as a result of cardiac massage and the establishment of
adequate ventilation with ambu. The blood pressure was 110 mm Hg systolic
and 80 mm Hg diastolic. Flushing, urticaria or other signs of allergic reactions
were not observed. Ornidazole therapy was discontinued.

Discussion

The nitroimidazoles, particularly metronidazole, tinidazole and ornidazole are used
to treat many serious infections caused by Gram (+) and Gram (—) anaerobic
bacteria and protozoa (T.vaginalis, E.histolytica, G.lamblia). It is also given
prophylactically. However, some well-known dose-dependent adverse reactions,
which disappear shortly after treatment is discontinued, have been associated
with the use of these drugs2$,

Many reports document the adverse effects of metronidazole and tinidazole,
while there are very few concerning the side-effects of ornidazole. In a report
from Australia, thirty-six suspected reactions to tinidazole were presented and ten
of them were considered to be due to hypersensitivity reactions. Reported
manifestations include generalized urticaria, facial, periorbital or laryngeal edema,
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hypotension, bronchospasm and dyspnea4. In our patient, only fever, irregular
respiration, increased cyanosis and dyspnea were noted. There were no
dermatologic signs.

In a study from Norway, high-dose tinidazole administered intravenously to one
patient caused unconsiousness lasting 10 seconds followed by a spasm in one
arm. In addition a drop in systolic blood pressure was observed in this patient,
however, the total IgE level was normal. This reaction was not considered a type |
allergy, but a direct toxic reaction to the drug®. Furthermore, tachycardia and
bradycardia were observed in four of five cases receiving Tiberal® (ornidazole)
tablets. In one of these cases, there was persistent atrial flutter and extrasystoles,
but because these patients were taking multiple medication, the exact cause was
not specified and, therefore, not reported (Roche, personal communication, 24

April 1989).

After a search of the literature, we discovered that fever was a rare reaction to this
drug, and that no case had been reported in wihch cardiac arrest had occurred. The
cardiac arrest that occurred in our patient is considered by us to be a direct toxic
effect of the drug.

REFERENCES
1. Patrick CC, Kaplan SL. Current concepts in the pathogenesis and management of brain abscesses
in children. Pediatr Clin North Am 35: 625, 1988.

2. Webster LT Jr. Drugs :1sed in the chemotherapy of protozoal infections. In Gilman AG, Goodman
LS. Rall TW, Murad F (eds.). The Pharmacological Basis of Therapeutics (8" ed). New York:
Pergamon, 1990, pp 1008-1021.

3. Scully BE. Metronidazole. Med Clin North America 72: 613, 1988.
4. McEwen J. Hypersensitivity reactions to tinidazole (Fasigyn). Med J Australia 1: 498, 1983.

5. Aase S, Olsen AK, Roland M, et al. Severe toxic reaction to tinidazole. Eur J Clin Pharmacol 24: 425,
1983.

6. Roe FJ. Safety of nitroimidazoles. Scand J Infect Dis (Suppl) 46: 72, 1985.






The Turkish Journal of Pediatrics 35: 69-73, 1993

THE ROLE OF HIGH-DOSE INTRAVENOUS
METHYLPREDNISOLONE IN THE TREATMENT OF VARICELLA
ASSOCIATED THROMBOCYTOPENIC PURPURA"
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SUMMARY: AjiDY, Altinkaya N, Galer A, Ayhan YI, Erginel A, Cenani A. (Department
of Pediatrics, istanbul University Faculty of Medicine at Cerrahpagsa, Istanbul, Turkey).
The role of high-dose intravenous methylprednisolone in the treatment of varicella
associated thrombocytopenic purpura. Turk J Pediatr 35: 69-73, 1993.

Two children with varicella associated thrombocytopenia are presented. Case 1,
evidencing no mucosal or parenchymal bleeding was administered prednisone
2 mg/kg/day therapy after having been put under observation for a period of one
week without medical treatment. There was an increase in the platelet count during
the period of therapy culminating in a return to normal on the eighth day.

Case 2, who was in poor clinical condition at presentation, was treated with
high-dose intravenous methylprednisolone (HIVMP) 30 mg/kg/day, resulting in the
platelet count returning to a normal level (180,000/mm3) on the second day of
therapy.

HIVMP therapy is recommended in the treatment of life-threatening cases of
thrombocytopenia because of its rapid action, limited side-effects, and its low cost.
Key words: thrombocytopenia, purpura, varicella, platelets, methylprednisolone.

Varicella is generally characterized by a mild viral infection with infrequent
complications. Even though varicella associated thrombocytopenia is a rare entity,
almost half of the cases of thrombocytopenia seen in combination with infections
occur because of varicellal. Thrombocytopenia develops either when the rash
appears or a few weeks later. However, it has also been reported during the
incubation period. It has a sudden onset, with the platelet count usually falling
below 20,000/mm?. Spontaneous recovery usually occurs within a few weeks to a
few months2, The clinical picture varies between mild transitory purpura and a
fatal fulminant hemorrhage. The most dangerous complications are intracranial

and intraparenchymal bleeding.
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*=x#» professor of Pediatrics, Istanbul University Faculty of Medicine at Cerrahpasa.
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There are different approaches regarding the treatment of this disease. This
report describes two patients with varicella associated thrombocytopenia whose
treatment protocols differed. :

Case Reports

Case 1

A 4-year-7-month old girl was admitted with a three-day history of bruising on her
body. She contracted varicella 12 days prior to admission. Physical examination
revealed petechiae and ecchymoses scattered over the trunk and extremities.
Crusts due to varicella were present. There was no evidence of mucosal bleeding,
hepatosplenomegaly or lymphadenopathy. A complete blood count was normal
except for a platelet count of 10,000/mm?3. Results of urinalysis were within
normal limits. Bone marrow examination revealed hypercellularity with an
increased number of megakaryocytes and no thrombocyte production. Platelet
antibodies could not be documented because of technical reasons.

The patient was put under observation for one week without being given any
therapy, but no increase in the platelet count (10,000/mm?3) was noted. Then
prednisone therapy in a dose of 2 mg/kg/day was initiated. The platelet count
rose to 40,000/mm? by the fourth day, and it reached 160,000/mm? by the eighth
day. After two weeks of therapy, the dosage of prednisone was tapered off and
then discontinued. Recovery was uneventful and the platelet count was found to
be normal at subsequent follow-ups.

Case 2

An 8-year-old girl was admitted for evaluation of lethargy, fever, cough, easy
bruising and bloody urine of three days’ duration. Physical examination revealed a
stuporous girl with ecchymoses and petechiae scattered all over her body.

Varicella crusts were present. There was a hematoma on each eyelid and nasal
and oral bleeding were present. The urine was dark red in color. The heart rate
was 100/min, blood pressure 100/60 mmHg, respiration rate 32/min and body
temperature 38 °C. Crepitations were heard over the right lung. Hepatospleno-
megaly and lymphadenopathy were absent.

Initial laboratory studies revealed a hemoglobin level of 10.9 g/dl, hematocrit 35%,
While Blood Cell count 17,400/mm? with a predominance of neutrophils. The
platelet count was 20,000/mm?3. Urinalysis revealed trace protein, numerous red
cells, a few white cells and no casts. Chest x-ray revealed lobar pneumonia of the
right lung. A bone marrow specimen showed abundant megakaryocytes with no
thrombocyte production. Platelet antibodies could not be demonstrated because
. of technical reasons.
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A few hours after admission the patient’s condition worsened, and there was a
deterioration in’consciousness. Stiff neck with increased deep tendon reflexes
and hyperpnea developed, clinically suggesting subarachnoidal hemorrhage.
Lumbal puncture could not be accomplished because of bleeding at the puncture
sites. Computed tomography could not be performed because of technical and

economic reasons.

The patient was administered high-dose intravenous methylprednisolone (HIVMP)
therapy in the following doses: 30 mg/kg/day for three days, followed by 20
mg/kg/day for four days. During the following four-week period decreasing doses
of methylprednisolone of 10 mg/kg/day, 5 mg/kg/day, 2 mg/kg/day and 1
mg/kg/day were administered each for one week, respectively. The patient also
received penicillin and gentamicin to treat her pneumonia. Although the
occurrence of viral pneumonia is always a possible complication in varicélla, the
patient’s fever and leukocytosis with a predominance of neutrophils, suggested a
bacterial origin of the disease. The platelet count rose to 180,000/mm3, on the
second day of therapy and her state of consciousness improved. The ecchymoses
gradually faded and the hematuria disappeared. During the course of therapy, the
platelet count remained above 150,000/mm? and only once, when the dose was
reduced to 5 mg/kg/day, did it fall to 50,000/mms3, but rapidly returned to normal
levels. The pneumonia was no longer present. Side-effects encountered during
therapy were weight gain of two kilograms and slight blood pressure elevations
which responded well to therapy. There was no fall in the platelet count after the
cessation of therapy.

Discussion

Different methods of therapy are suggested when treating infection associated
thrombocytopenia such as clinical observation along with supportive therapy, oral
prednisone therapy (2 mg/kg/day), high-dose intravenous methylprednisolone
therapy, intravenous gamma globulin therapy and splenectomy. The platelet
count generally returns to normal levels within two weeks even without therapy3,
Intravenous gamma globulin causes a rapid increase in the platelet count4, This
treatment which is costly in Turkey, is associated with such side-effects as
hemolysis and ABO alloimmunization. Platelet transfusion has no beneficial effect
because transfused platelets are rapidly destroyed by antibodiesl. The use of
steroids in treating varicella infection is controversial because it can lead to a
spread of infection, increase in mortality, hemorrhagic rash, and a deterioration of
the microscopic pathology of uncomplicated varicellad. On the other hand,
corticosteroids increase the platelet count by causing immunosuppression,
decreasing platelet antibody production, causing a hemostatic effect on the
vessel wall and inhibiting phagocytosis in the accessory cell system6.7, Steroids
have been used in varicella associated thrombocytopenia. They can only have an
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