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Among the echocardiographic methods, M-mode measurement of left ventricular
end-diastolic dimension on two-dimensional image of parasternal long-axis view
was arbitrarily preferred in our study since it has been accepted to be simple
and reproduceable’®9,

All patients, excluding two whose left ventricular end-diastolic dimension did
not increase displayed significant development in left ventricular size following
shunt operation. This enabled the patients to have total correction more safely.

Oberhansli and Friedli'® showed in five patients who had undergone a previous
palliative procedure before total correction, that left ventricular dimensions
approached or exceeded normal values (range 81 to 105 percent). Jarmakani
et al'®, reported that preoperative left ventricular end-diastolic volume was less
than normal in cyanotic children more than two years of age. This variable
increased significantly after either a functioning shunt procedure or complete
correction. In eight patients who had undergone a shunt procedure, while the
preoperative left ventricular end-diastolic dimension was 95 + 13 percent of
normal, postoperatively these values reached 144 + 12%1°. In our study, although
left ventricular end- diastolic dimensions were between 70 and 103 percent of
normal (mean 28.7%) in 22 patients, in the remaining two cases the values did
not change one year after surgery.

Kirklin et al.’® and Malm et al.? concluded that the left ventricle would not be
small if the patients were over four or five years of age. Contrary to these reports,
in our previous study, 13 patients who died after total correction operation and
whose ventricular end-diastolic dimensions were below the 66 percent limit line,
ranged in age from three to 16 years. In addition, in the present study the age
of seven patients was above four years. Those findings do not support Kirklin'®
and Malm'”'s report. Furthermore, data obtained from our three and seven-year-old
patients whose left ventricular end-diastolic dimension did not show any increase
following shunt operation over time is against their belief.

In conclusion, we can suggest shunt operation in patients with a small left
ventricle. Thus, left ventricular size is expected to be enlarged over time to
enable an increased chance for total correction.
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RENAL REPLACEMENT THERAPIES FOR CRITICALLY ILL
PEDIATRIC PATIENTS

Abdullah Sakarcan MD", Metin Karabéclioglu MD*™

SUMMARY: Sakarcan A, Karabocilioglu M. (Department of Pediatrics, University of
Texas Southwestern Medical Center, Dallas, Texas). Renal replacement therapies for
critically ill pediatric patients. Turk J Pediatr 1995; 37: 7-13.

It could be a a great challenge for a nephrologist to prescribe a renal replacement

therapy for a critically ill, hemodynamically unstable pediatric patient. Intermittent

hemodialysis and peritoneal dialysis frequently fall short of being an optimal renal

replacement therapy for such a patient. Continuous hemofiltration is offering new

alternatives that can deliver sufficient clearance to meet the needs of a critically il

child. High fluid intake required for total parenteral nutrition and medications can

easily be fulfilled by these modalities without compromising the cardivascular system.

Of these techniques, continuous veno-venous hemofiltration is superior to continuous

arterio-venous hemofiltration because it delivers a consistent ultrafiitration rate

dependent on pump-driven blood flow and does not require the insertion of a large-

bore catheter into an artery. Thus, various modalities of hemofiitration can offer an

alternative to the critically ill child with acute renal failure. Key words: critically ill pediatric

patient, hemolfiltration, end-stage renal disease, renal replacement therapies.
The mortality rate associated with acute renal failure (ARF) complicating
catastrophic medical iliness in pediatric patients is reported to be between 83
and 100 percent'3, Surgical acute tubular necrosis treated with hemodialysis
also has a mortality rate as high as 70 percent?®. On the other hand, ARF requiring
hemaodialysis for a primary nephrologic disorder results in a 90 percent survival
rate'. The aggressive application of peritoneal dialysis (PD) or hemodialysis
(HD) has had little impact on these mortality figures, perhaps because of the
severity of the underlying medical or surgical condition. PD and intermittent HD
are technically feasible procedures for infants and children, but with some major
problems. Since acute intermittent HD tends to cause rapid osmolar shifts and
hemodynamic instability, it is not well tolerated, particularly by children5€. PD
is contraindicated in patients with abdominal trauma or surgery and may also
worsen respiratory function in a critically ill patient>’. It may be complicated
by access difficulties, peritonitis and metabolic derangements®®. Newer
techniques that combine dialysis and filtration on a continuous basis now offer

excellent control of azotemia, solute and water removal, and hemodynamic
instability10-15,

* From the Department of Pediatrics, University of Texas Southwestern Medical Center, Dallas, TX.
*~ pediatrician, Department of Pediatrics, University of Texas Southwestern Medical Center.
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The purpose of this article is to discuss these new modalities in renal replacement
therapy (RRT) for critically ill pediatric patients with brief case presentations.

Case 1

The patient was an eight-year-old white male admitted to the pediatric intensive
care unit with high fever and seizure activity. Intravenous antibiotic and
antiepileptic therapy was initiated. On the second day of hospitalization, the
patient developed anuria. The laboratory results showed an increase in BUN
from nine to 30 mg/dl, and in creatinine from 0.8 to 2.5 mg/dl. The patient
suffered cardiorespiratory arrest due to hyperkalemia (K: 9.0 mEqg/L), which
necessitated HD. Meanwhile, his muscle enzyme level was found to be very
high, leading to the diagnosis of rhabdomyolysis (creatine phosphokinase 6450
IU/L). On the third day of hospitalization, the patient's weight increased from
30 kg to 33 kg. He frequently developed hypotension during HD sessions due
to aggressive fluid removal. Due to the limitations of his fluid intake, his calorie
intake was only 11 kcal/kg/day, with a protein intake of 0.3 g/kg/day. He was
placed on continuous arterio-venous hemcdfiltration (CAVH) using diafilter 20
cartridge (Amicon, Danvers, MA) with a blood flow of 150 ml/min at an
ultrafiltration of 1000 mi/hr. He was treated with this modality for six days. Because
of the unlimited allowance of fluid intake, his calorie and protein intake increased
to 43 kcal/kg/day and 1.4 g/kg/day, respectively. He was transferred from the
intensive care unit to the ward with normal kidney function.

Case 2

A four-month-old male, a neonatal intensive care unit graduate, was admitted
to the pediatric intensive care unit with candida meningitis. He was placed on
Amphotericin B. On the third day of hospitalization, he developed hemodynamic
instability and acute respiratory distress syndrome that required mechanical
ventilation. On the fourth day of hospitalization, his blood culture grew
Pseudomonas auregenosa, and the patient was placed on gram negative
antibiotic coverage. Subsequently, he developed anuria that did not respond
to aggressive diuretic therapy. Laboratory results yielded an increase in BUN
from 22 to 40 mg/dl and creatinine from 1.3 to 2.5 mg/dl. His weight increased
from 4 kg to 5.5 kg with a concomitant increase in ventilatory support. Inotropic
support was also initiated due to persistent hypotension. The patient was placed
on continuous veno-venous hemofiltration (CVVH) with bm 11 Blood Monitor
Pump (Baxter, lllinois) using a diafilter 20 cartridge (Amicon, Danvers, MA) with
a blood flow of 140 mi/min and an ultrafiltration rate of 800 mi/hr. Five filters
were changed due to clotting. On CVVH his calorie intake increased from 60
kcal/kg/day to 100 kcal/kg/day, and the protein intake was up to 2.9 g/kg/day
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from 2.2 g/kg/day. The patient developed hypothermia, which was ameliorated
by mounting a blood warmer to the circuit. After seven days of CVVH, the patient
no longer required any RRT. On the 20" day of hospitalization, he was discharged
with normal kidney function.

Discussion

There are at least five basic configurations to the clinical application of continuous
hemofiltration: continuous arterio-venous hemofiltration (CAVH), slow continuous
ultrafiltration (SCUF), continuous arterio-venous hemodiafiltration (CAVHD),
continuous veno-venous hemofiltration (CVVH) and continuous veno-venous
hemodiafiltration (CVVHD) (Table I).

Table |: Renal Replacement Therapies For Critically Il Patients

Tolerance by
Unstable
Modality Goals Solute Transport Uremia Control Patient
HD Complete RRT Diffusion Excellent Poor
and convection
PD Complete RRT Diffusion Good Fair to good
and convection
SCUF Continuous removal Convection Poor Excellent
of plasma water
and solutes without
replacement
CAVH Continuous removal Convection Good only Excellent
of uremic plasma when large
water replaced with volumes replaced
balanced electrolyte
solution
CAVHD Combines CAVH and Convection Good to Excellent
HD without blood and diffusion excellent
pumps
CVVH Continuous removal Convection Good Excellent
of uremic plasma
water replaced with
balanced electrolyte
soiution
CVVHD Combines CAVH and Convection Excellent Excellent
HD with blood and diffusion
pumps

HD :hemodialysis. CAVHD:: continuous arteriovenous hemodiafiltration.
PD :peritoneal dialysis. CVVH : continuous venovenous hemofiltration.
SCUF : slow continuous ultrafiltration. CVVHD : continuous venovenous hemodiafiltration.
CAVH : continuous arteriovenous hemofiltration. RRT  : renal replacement therapy.
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Continuous RRT was first described as CAVH in 19775, The simplicity of the
CAVH system is striking; a small filter, which is highly permeable to water and
small solutes (500 to 30.000 daltons) but impermeable to plasma proteins and
the formed elements of the blood, is placed in a low-resistance extracorporeal
circuit connecting a large artery and vein. The patient's arterial-to-venous
pressure gradient provides sufficient perfusion pressure to drive the system.
The ultrafiltrate is concurrently replaced using a fluid with an electrolyte
composition that is, either similar to that of normal plasma or specifically designed
to correct abnormalities present in the individual patient’.

SCUF is a variation of CAVH, where fiuid is removed from the patient without
specific replacement on an ongoing basis’. In CAVH, which is driven by the
patient's blood pressure gradient, fluid removal with ultrafiltration could be
efficient, but urea clearance is low because it depends only on convection. The
convection occurs when a solute molecule is swept through the membrane by
a moving stream of solvent (solvent drag). In order to increase the solute removal,
the process that allows dialysate to flow through the ultrafiltrate compartment
of the filter, so creating diffusive transport which depends upon the solute
concentration gradients that exist between blood and the dialysate, can be added
to create CAVHD’. Since hemodfiltration besides SCUF can give an ultrafiltration
of 1 L/hr with simultaneous administration of replacement fluid, it is possible
to achieve normovolemia and metabolic homeostasis without exposing the patient
to sudden fluid and metabolic shifts. Case 1 above is a good example of how
CAVH can effectively provide RRT when the patient suffers from complications
of HD. Since HD is not well tolerated by young infants®, this RRT modality has
already found an application int his patient populationS.

Despite all these advantages, CAVH or CAVHD has some self-limiting features.
When the mean arterial blood pressure falls, the driving force for ultrafiltration
diminishes and slow blood flow results in filter clotting. These two factors can
lead to inefficient ultrafiltration and frequently to its complete cessation. Systemic
heparinization is generally required to prevent clot formation in the filter and
is utilized as the anticoagulation modality in the two index cases.

Anticoagulation either with heparin or prostacyclin and even as regional
heparinization may lead to external bleeding or internal hemorrhage®16-18, Clotting
requires changing the hemofilter, which could be associated with air bubbles,
heparinization, rupture of capillaries and infection.

One of the most important disadvantages of CAVH or CAVHD is the requirement
for arterial cannulation, which can expose the patient to complications such as
hematoma, fistula formation and significant bleeding on catheter
dislodgement'”:'%, This type of procedure is much more difficult in a neonate
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and can also compromise the blood flow to a limb® or lead to a theoretical risk
of limb shortening.

CVVH technique is similar to CAVH, However, instead of depending on the
patient's mean arterial blood pressure as the driving force, a blood pump is
used to ensure adequate blood flow through the hemofilter to maintain the
required ultrafiltration rate. The blood pump rate is set between 80 and 200
mi/min to achieve an ultrafiltration rate between 500 and 1000 mi/min. Case 1,
whose body weight was 30 kg, had a blood flow of 150 ml/min and an
ultrafiltration rate of 1000 mi/hr on CAVH, whereas Case 2, despite being a 4
kg patient, had a comparable blood flow of 140 mi/min and ultrafiltration rate
of 800 mi/min on CVVH. In our institution, ultrafiltration of 1 L/hr can be achieved
with diafilter 20 cartridge (Amicon, Danvers, MA) regardiess of the patient's
weight (4 kg to 50 kg) without causing any hemodynamic instability (unpublished
data). CVVH requires only a single double-lumen venous access®. Using a
double-lumen catheter could be technically difficult in small infants. This problem
can be overcome by using two single-lumen catheters and placing the suction
catheter into the upper part of the right atrium®. In comparison to CAVH, blood
flow rates and urea clearance were significantly higher during CVVH, probably
due to its dependence on the pump®.

CVVH has also found an application in the treatment of intractable
hyperphosphatemia due to tumor lysis syndrome in a six-year-old patient with
ALL?. In our institution, CVVHD has been found to be very effective in delivering
the required higher calorie and protein to critically ill patients with hypercatabolism
(unpublished data). CVWH could also remove both TNF-a (tumor necrosis factor)
and Interleukin-1p from the circulation of septic, critically ill patient?!. This cytokine
extraction may prove to be of benefit in attenuating the progression of multiple
organ dysfunction in patients with sepsis-associated renal failure who are
receiving CVVH with dialysis.

As seen in the above-cited cases, continuous hemofiltration, especially CVVH,
can ensure optimum nutrition. In a series of 11 patients treated in our institution,
" CWH increased calories from 33.3 + 8.9 calories/kg/day to 54.6 + 9.2 calories/kg/day
and protein intake from 0.73 + 0.2 g/kg/day to 1.45 + 0.23 g/kg/day (p < 0.05)
(unpublished data). The enhanced recovery from ARF associated with total
parenteral nutrition has been previously emphasized in the literature®?23, Although
CAVHD has been complicated by hyperglycemia'8, metabolic alkalosis®* and
metabolic acidosis®®%, CVVH has not been reported in association with these

complications in our experience.

One theoretical risk associated with all hemofiltration modalities is infection.
Although in our institution this complication is carefully monitored with daily blood
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cultures, we did not notice an increased risk, as was also not reported in the
literature.

Cost is an important factor to be considered when comparing RRT's for a critically
ill child with ARF. According to the only adult study reported in the literature?’,
seven-day CAVHD costs 809 dollars, whereas the expense for five treatments
of four-hour HD done in one week is only 251 dollars, excluding nursing
expenses. The actual difference in cost is reduced somewhat by factoring in
the amortized costs of a water purity system and dialysis machine.

The pediatric literature reports a mortality rate of up to 83 percent in patients
with ARF complicating medical or surgical illness, whereas ARF due to primary
renal disease had only a 10 percent mortality rate?. The positive impact of
continuous hemofiltration on mortality in critically ill children with ARF has been
addressed by Zobel et al®. The survival rates in CAVH and CVVH patients were
60 percent and 35 percent, respectively. In our institution, six of 11 CVVH patients
survived (unpublished data).

In conclusion, CAVH and CVVH are effective methods of renal support in critically
ill pediatric patients. CVWH may have advantages that make it the preferred
continuous RRT. Although it is unlikely that hemcfiltration will replace acute PD
and HD in pediatrics, it should be the RRT for hypotensive, critically ill, highly
catabolic, volume-overloaded pediatric patients. As our experience with
hemofiltration grows, the applications for these modalities will surely expand.
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APPLICATION OF ICE WATER TO THE FACE IN INITIAL
TREATMENT OF SUPRAVENTRICULAR TACHYCARDIA
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SUMMARY: Aydin M, Baysal K, Kiicikodik $, Cetinkaya F, Yaman $. (Department of
Pediatrics, Ondokuz Mayis University Faculty of Medicine, Samsun, Turkey).
Application of ice water to the face In Initial treatment of supraventricular tachycardia.
Turk J Pediatr 1995; 37: 15-17.

Supraventricular tachycardia (SVT) Is a life-threatening dysrhythmia in childhood. initial
treatment includes classic vagal maneuvers, some pharmacological agents,
cardioversion and application of ice water to the face. In this paper we report our
results of ice water application to the face in SVT. The study Included ten patients
between the ages of seven days and 15 years who were admitted to our hospital with
supraventricular tachycardia in the previous year. Ice water was applied to their faces
for five seconds immediately and all of them were digitalized. This procedure was
utilized In 28 out of 36 SVT attacks, and was found to be effective in restoring sinus
rhythm on 27 of 28 occasions (96%). Tachycardia recurred a total of 18 times in three
of the ten patients. There was no recurrence in six patients. No response was noted
in only one patient. Application of ice water to the face is an easy, safe, effective and
repeatable procedure in the initial treatment of supraventricular tachycardia. Key words:
supravenlricular tachycardia, treatment, diving reflex.

Supraventricular tachycardia (SVT) is dangerous and potentially fatal. Rapid
conversion to sinus rhythm is imperative. Many methods of treatment have been
recommended, such as classic vagal maneuvers, some pharmacological agents
and cardioversion'. However, these methods are usually insufficient in terminating
tachycardia and may have fatal risks.

Application of ice water to the face (AIWF) stimulates "the diving reflex®, and
may stop tachycardia. We used this procedure in the treatment of SVT in ten
patients.

Material and Methods

The patient group consisted of six males and four females between the ages
of seven days and 15 years. The ventricular rate during SVT varied from 200
to 290 beats/min. One patient had been diagnosed with cardiomyopathy two

years earlier.

* From the Department of Pediatrics, Ondokuz Mayis University Faculty of Medicine, Samsun.
*= Pediatrician, Ondokuz Mayis University Faculty of Medicine.
= Associate Professor of Pediatrics, Ondokuz Mayis University Faculty of Medicine.
«=+* posearch Assistant in Pediatrics, Ondokuz Mayis University Faculty of Medicine.
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Procedure: The diving reflex was stimulated through immersion of the patients'
faces in a basin of ice water (3-5 °C) for five seconds, and all patients were
digitalized?.

Resulits

AIWF was used in 28 of 36 SVT attacks and was found effective in restoring
sinus rhythm on 27 of 28 occasions (96%). Tachycardia recurred a total of 18
times in three of the ten patients. No recurrence occurred in six patients, and
only one patient did not respond to the procedure (Table I).

Table I: Results of AIWF in Initial Treatmént of SVT

Patient Conversion
No. Age Sex SVT Attacks AIWF  to Sinus Rhythm  Recurrences
18 8 yr m 12 6 6 5
b 6 yr f 2 1 1 -
3 4mo m 1 1 1 -
4° 2 mo m 1 1 - -
5 16 d m 1 1 1 -
6 7d f 6 6 6 5
7 11yr f 2 1 1 -
gd 8 yr m 9 9 9 8
9 15 yr m 1 1 1 -
10 2 mo f 1 1 1 -
36 28 27 18
2 The procedure was not applied in the first six attacks. ' m:male
b The procedure was not applied in the first attack. f : female
€ Patient had meningitis. mo : month
d Ppatient had cardiomyopathy. d : day

Spontaneous remission was seen in the first attack of Case 7.

Discussion

The diving reflex is an oxygen-conserving reflex consisting of striking bradycardia
and peripheral vasoconstriction for increasing blood flow of the brain and heart.
It is initiated partly through the stimulation of the afferent nerve ending in the
area of the mouth and nose with cold water. The afferent limb of the reflex is
mediated by increased sympathetic stimulation to peripheral vessels and,
simultaneously, by intense vagal stimulation to the heart*®,

Application of ice water to the face is rapidly effective in more than 90% of
cases. It is an easy, safe, noninvasive and painless procedure with no side






The Turkish Journal of Pediatrics 1995; 37: 19-23

THE EFFECTS OF NALTREXONE IN AUSTISTIC CHILDREN:
REPORT OF TWO CASES

Fusun Akkdék PhD™

SUMMARY: Akkok F. (Department of Educational Sciences, Middie East Technical
University, Ankara, Turkey). The effects of naitrexone In autistic children: report of
two cases. Turk J Pediatr 1995; 37: 19-23.

This paper reports the observations associated with a brief course of administration
of naltrexone (NTX) to two autistic children. One male and one female child, aged
5.3 and 4.4, respectively, completed the trial. The children were placed on NTX for
two weeks for six administrations. The dose was 0.5 mg/kg. The Behavior Summarized
Evaluation and Childhood Autism Scale were completed by the teacher and the social
worker for baseline and post-experimentation observations. The patients’ parents were
asked to fill out the Parental Satisfaction Survey. Although the literature indicates
that NTX is effective in some chiidren, our observations confirm that NTX is effective
in the two cases with different degrees of severity of disease. Key words: Naltrexone,
autism treatment.

Autism is a disorder of childhood and of development. It affects all of mental
development and is characterized by powerful cognitive and affective
dysfunctions'. Repetitive stereotyped behavior patterns and a deviant
development of cognitive, language, and communicative functions are observed
in autistic children2. Deficiencies in information processing have been established
in austim by means of psychophysiological studies®#. Behavioral, emotional and
cognitive symptoms of autism suggest that the central nervous system functioning
is altered in this pervasive developmental disorder’, and neurotransmitters appear
to be involved in behavior disturbances. Recently, it has been suggested that
autism is a disorder of primary socialization, Findings indicate that endogenous
opioid systems of the brain are a critical part of the processes of primary
socialization®. The idea that Naltrexone (NTX) is a medicine suitable for the
treatment of autism follows from the realization that salient features of autism
resemble dosing with opioid agonists, such as morphine, and observations
leading to the suggestion that endogenous opioidergic systems were associated
with primary socialization.

NTX as a medicine for autism has found support in the data from a number
of trials, including double-blind, placebo-controlled trials. Several researchers®*
have found that NTX decreased motor stereotypes and increased productive

* From the Department of Educational Sciences, Middle East Technical University, Ankara.

** Associate Professor of Psychology, Department of Educational Sciences, Middle East Technical
University.
This study was conducted at the Wildwood School, Albany, United States of America.
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attention, social interactions and communicative intent. NTX, a drug that blocks
the cells' uptake of natural opium-like substances, is a promising treatment for
autistic withdrawal, self-injury and other symptoms. Several studies indicate that
the dose of naltrexone needed for maximum control of self-injurious behavior
tends to be high (about 1.5 mg/kg), while lower doses (about 0.5 mg/kg) appear
to have a greater effect on social behaviors. Their speculation is that the different
receptors of brain cells may be affected by the differing dosages'. However,
these studies have also indicated that only some children benefitted from the
treatment.

Despite the growing data base supporting the idea that NTX is a medicine for
the treatment of autism, a number of critical issues need attention. In order to
gain some first-hand information to address these issues, the effects of NTX
when given to two children were observed as preliminary data for further
comprehensive studies. The purpose of this paper was to report the observations
associated with a brief course of administration of NTX to two autistic children.

Material and Methods
Subjects

Two children with autism, one male and one female, aged 5.3 and 4.4 years,
attending Wildwood School completed the trial. The children had previously
taken no medication. Their parents volunteered for the study.

A, a 4.4-year-old girl who lived with her parents and one sibling, had autistic
symptoms. She had been attending the Wildwood School for a year at the time
of the study.

B, a 5.3-year-old boy, lived with his parents and two older siblings. He had
been attending this school for two years.

Design and Medication

Following the baseline observations by the researchers, the teacher and the
social worker filled out the Behavior Summarized Evaluation (BSE) and the
Chlidhood Autism Rating Scale (CARS). The children were placed on NTX for
two weeks for six administrations. The dose was 0.5 mg/kg. Medication was
given by the school nurse in a single morning dose at 9 A.M. The parents,
teacher, social worker and researchers were blind. The parents were asked to
make detailed observations, keep a diary and record their interactions with their
child during the study. Parents have the most intense and close interactions
with their children, and the home environment is the child's most natural
environment. Therefore, observations by the parents are an important aspect
of evaluating the effects of NTX. Both children were observed at school and
at home by parents at two different time. One was two hours after the
administration of medication and the other was 24 hours later. At the end of
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the two week period, the teacher and the social worker completed the BSE and
CARS. Both mothers and fathers field out a Parental Satisfaction Survey (PASS).
Also, the researchers had a meeting with the parents, teacher and social worker
to discuss their observations and evaluations in detail. No biochemical
examinations were carried out during or after the experiment. Parents chose
to use NTX therapy voluntarily through their personal physicians.

Results
The effects of NTX therapy on two cases are discussed below.
Case 1

A grew in the areas of language development and social interaction. She was
previously ritualistic and hyperactive. With the NTX treatment, a showed
improvement in her behaviors. According to the teacher's and social worker's
observations, A started to have more appropriate play, become more aware
of peers, and seek out people more frequently. Her verbalization increased.
However, she continued to have temper tantrums, but they were shorter in
duration.

According to her parents' observations and daily records, she began appropriate
and imaginative play, specifically with her dollhouse, and was attending more
to the stimuli around herself (i.e., looking outside, looking at hands a lot, looking
at herself in the mirror, responding to the doorbell much more). Her curiosity
increased. She became more cooperative and responsive to her parents'
instructions. Her bed-time behavior improved significantly. Her mother observed
that she was behaving and playing more happily. She had subtle improvements
in her behavior. Her verbalization and vocalization increased, she started to use
a different tone of voice when playing with dolls and repeated many words.
Her imitation increased. The mother was delighted at A's spontaneous kisses.
A tolerated a haircut, and was.quiet and cooperative. She continued to have
temper tantrums, but they were shorter in duration. There was no change in
her appetite, thirst, anger or toilet training.

Case 2

With NTX treatment, B manifested self-stimulative behavior, hyperactivity and
unrealistic fears. According to the educators' observations, his clinging increased
dramatically. It became very hard to pull him off. His appetite decreased. He
developed an overall general anxiety. His hyperactivity decreased and he had
short periods of attending a toy.

His parents' observations were controversial. According to his mother's
observations and PASS, he showed substantial improvement in smiling and eye
contact. He also showed clear impovement in his activity level (a decrease in
hyperactivity), curiosity, interest and attempts to communicate a number of word
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SERUM CARNITINE, B-HYDROXYBUTYRATE ,AND AMMONIA
LEVELS DURING VALPROIC ACID THERAPY

Hayri B. Toksoy MD", Fatos N. Tanzer MD™, Atilla Atalay PhD""

SUMMARY: Toksoy HB, Tanzer FN, Atalay A. (Departments of Pediatrics and
Biochemistry, Cumhuriyet University Faculty of Medicine, Sivas, Turkey). Serum
carnitine, B-hydroxybutyrate and ammonia levels during valproic acld therapy. Turk
J Pediatr 1995; 37: 25-29,

This study was performed in order to determine the effects of valproic acid on serum
free carnitine, B-hydroxybutyrate and blood amamonia. Serum free carnitine, B-
hydroxybutyrate and blood ammonia levels were measured in 24 epileptic children
and In 24 age and sex-matched controls. The mean serum free carnitine level was
significantly lower in patients taking valprolc acid (33.5 + 13.1 nmol/ml) than in control
subjects (50.8 = 14.6 nmol/ml) (p < 0.001). The mean blood ammonia level was
significantly higher in patients receiving valproic acid (93.9 + 20.5 pg/dl) than in controls
(79.6 = 21.4 pg/dl) (p < 0.002). The mean serum B-hydroxybutyrate level was significantly
lower in patients taking valproic acld (2.26 + 2.24 mg/dl) than in controls (4.38  2.43
mg/dl) (p <0.001).

Our results support the decision that valproic acid induces hypo-carnitinemia,
hypoketonemia and an increased blood ammonia level. Key words: blood ammonia,
carnitine, valproic acid.

Valproic acid (VPA) is used for the treatment of many seizure types, including
generalized tonic-clonic, absence, myoclonic seizures and recurrent febrile
convulsions'2. VPA therapy is known to be associated with mild abdominal
disturbances, alopecia, edema, apnea, pancreatitis, thrombocytopenia,
leukopenia and reversible hyperammonemia'3, It has rare but serious side
effects such as Reye-like syndrome and toxic hepatitisS-S.

Carnitine, a naturally occurring trimethylamine, plays an essential role in
mitochondrial B-oxidation of long-chain fatty acids by facilitating their transfer
across the mitochondrial membrane®. Serum levels of carnitine have been found
to be lower in patients treated with VPA than those of controls'®'®, Thus, some
investigators have suggested that carnitine deficiency has a possible role in
VPA- induced hepatopathy®'%!1, This study was carried out in order to determine
whether VPA actually induces hyperammonemia, hypocarnitinemia and
hypoketonemia.

* From the Departments of Pediatrics and Biochemistry, Cumhuriyet University Faculty of Medicine,
Sivas.
~* Assistant Professor of Pediatrics, Cumhuriyet University Faculty of Medicine.

+ pProfessor of Pediatrics, Cumhuriyet University Faculty of Medicine.
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Material and Methods

Serum free carnitine, blood ammonia and B-hydroxybutyrate levels were
measured in 24 children suffering from epilepsy and 24 children who were
apparently healthy. The group of patients treated with VPA monotherapy included
five female and 19 male patients. The mean age of patients receiving VPA was
7.6 years (range one to 15 years). The dose of VPA in the treatment group was
20 mg/kg/day. The duration of antiepileptic treatment was between six months
and seven years (mean duration 17.5 months). In all patients and controls, blood
ammonia and B-hydroxybutyrate levels were determined in the same sample,
and blood for serum free carnitine was taken simultaneously.

Blood ammonia was immediately analyzed by the chromatographic-spectro
photometric, phenol-hypochlorite method (Bio Systems, COD 11013). Serum
B-hydroxybutyrate concentrations were measured by kit (Sigma diagnostics, 310
UV). Serum free carnitine levels were determined by the enzymatic method.
Free carnitine concentrations were assayed spectrophotometrically as reported
by Marquis and Fritz"’.

Differences between the means were employed using at the two-tailed t test
and the Mann-Whitney U test.

Results

Serum free carnitine, blood ammonia and B-hydroxybutyrate values for VPA
treatment and controls are shown in Table I.

Table I: Mean Serum Free Camitine, Blood Ammonia and Serum B-hydroxybutyrate
Concentrations in Patients Treated with Valproic Acid and in Normal
Subjects. (All Values Expressed as Mean + SD)

Valproic Acid Monotherapy Controls )
Variable (n=24) (n=24) p
Free carnitine 33.5 + 13.1 50.8 + 14.6 p < 0.001*
(nmol/mil)
Ammonia 93.9 +£ 20.5 79.6 £ 21.4 p < 0.002*
(bg/dl)
B-hydroxybutyrate 2.26 + 2.24 4.38 + 2.43 p = 0.0001**
(mg/di)
* t test

** Mann Whitney U test.

The mean serum free carnitine concentration in the VPA monotherapy group
was 33.5 + 13.1 nmol/ml (range 16.0-54.2 nmol/ml). It was 50.8 + 14.6 nmol/mi
in the age- and sex-matched control group (range 19.5-70.5 nmol/mi) (Fig. 1).
The difference was statistically significant (p < 0.001).
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The mean blood ammonia level in the VPA monotherapy group (93.9 + 20.5 pg/dl)
was significantly higher than that in the control group (79.6 + 21.4 pg/dl)
(p < 0.02) (Fig. 2). The levels of blood ammonia ranged from 68.7 ug/dl to 161.4
pg/dl in the VPA monotherapy groups and from 44.9 pg/dl to 136.2 pg/dl in
the control group.

The mean B-hydroxybutyrate level of patients receiving VPA monotherapy was
2.26 + 2.24 mg/d| (range 0-9.26 mg/dl); it was 4.38 + 2.43 mg/dl (range 0.74-
10.50 mg/dl) in the control group. The difference between the two groups was
statistically significant (p = 0.0001, Mann Whitney U test).

Discussion

It has been reported that VPA treatment causes hypocarnitinemia in epileptic
patients®%'8_ |n our data, serum free carnitine levels in the VPA monotherapy
group were signifi'cantly lower than those in controls. This finding is consistent
with the findings of Opala et al.'® and Hug et al.'® Our report supports previous
findings that administration of VPA results in a lowering of carnitine levels'®1,

The mechanisms by which VPA administration produces hypocarnitinemia remain
obscure. Several investigators have reported that the lowest serum free carnitine
levels were found in the group treated with VPA polytherapy!!13.15, They
suggested that drug interactions can lead to enhanced VPA metabolism and
further impairment of carnitine values'"'315, Laub et al.'' found that patients
taking VPA had significantly higher serum acylcarnitine levels and a significantly
higher acylcarnitine/free carnitine ratio than patients taking other antiepileptic
drugs without VPA. They suggested that there was a loss of carnitine via carnitine
esters through a renal leak. In addition to this, Laub et al.'' suggested that the
impairment of B-oxidation might therefore be another factor leading to low
cranitine values during VPA treatment. However, some authors suggested that
carnitine deficiency could distrub B-oxidation®'4,

In our study, serum levels of B-hydroxybutyrate in VPA-treated children were
significantly lower than those of controls. This finding was in contrast to Beghi
et al.’3, but was in accord with the findings of Melegh et al.’* These findings
show that hypoketonemia may be due to impairment of B-oxidation of fatty acids.

Hyperammonemia-associated VPA has also been reported in the literature%.18-21,
We found significantly higher blood ammonia levels in VPA-treated patients than
in controls. The mechanisms of VPA-induced hyperammonemia are not fully
understood. Suggestions from investigators include a reduction
of N-acetylglutamate in the liver, a carbamylphosphate synthetase deficiency,
and inhibition of mitochondrial ammonia metabolism'®920 An increase in blood
ammonia concentration observed in this study might well be a reflection of
mitochondrial dysfunction induced by VPA.
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In conclusion, we suggest that further controlled trials are required in order to
clarify the benefits of carnitine supplementation in chronic VPA patients, on
hypoketonemia, hypocarnitinemia and hyperammonemia induced by VPA.
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TRANSPLANTATION OF HEMATOPOIETIC PROGENITOR
CELLS WITH EMPHASIS ON THE RESULTS IN CHILDREN

E. Donnal Thomas MD"™

SUMMARY: Thomas ED. (Fred Hutchinson Cancer Research Center, Seattle,
Washington, USA). Transplantation of hematopoietic progenitor cells with emphasis
on the results in children. Turk J Pediatr 1995; 37: 31-43.

Attempted human allogeneic marrow transplants in the 1950's and 60's were largely
unsuccessful. In the past two decades the probability of success has improved steadily
depending on the type and stage of disease. All marrow transplant teams have
observed that the resuits for children are better than for adults. Long-term survival
and apparent cure rates range from about 90 percent for non-malignant diseases
transplanted early to 15 percent for patients with advanced leukemia. Most marrow
transplants have involved an HL-A matched sibling donor but, more recently, through
the worldwide marrow donor registries a matched unrelated volunteer marrow donor
can be found for many patients without a family donor. Current research involves
new preparative regimens for elimination of malignant cells, better prevention of graft-
versus-host disease (GVHD), and the use of hematopoietic growth factors and
cytokines. Autologous transplants, which use the patient’s own marrow, are increasing.
The hematopoletic stem cell, which is responsible for marrow regeneration after a
transplant, has been isolated and characterized. Stem cells for transplantation can
now be obtained from the peripheral blood after mobilization of these cells by
chemotherapy or hematopoletic growth factors. Key words: bone marrow transplantation,
hematopoietic progenitor cells, children.

In 1949, Leon Jacobson and his colleagues, while studying the mechanism of
death from total body irradiation (TBI), showed that shielding the spleen allowed
mice to recover from otherwise lethal irradiation’. Lorenz et al.2 then showed
that infusion of syngeneic marrow also provided an irradiation protection effect.
In 1955, Main and Prehn showed that mice protected with an allogeneic marrow
infusion would accept permanently a skin graft from the marrow donor3. Ford,
et al. showed by cytogenetic techniques that the irradiation protection effect
was due to the transfer and survival of hematopoietic cells from the donor?. In
1956, Barnes and Loutit treated leukemic mice by irradiation and marrow
transplantation®. These studies formed the cornerstones of the field of marrow
transplantation.

The potential therapeutic application of supralethal chemo-irradiation and marrow

grafting to leukemia and other diseases of the marrow was soon investigated
by several groups. Dr. Joseph Ferrebee and | and our colleagues in

* From the Fred Hutchinson Cancer Research Center, Seattle, Washington, USA.
** Professor of Medicine, Fred Hutchinson Cancer Research Center.
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Cooperstown, N. Y., began a human marrow grafting program in 1955. Our first
publication in 1957 discussed our reasons for concluding that allogeneic marrow
grafting in our species would be very difficult®. We were able to show that large
quantities of marrow could be infused intravenously with safety, but only one
patient showed transient engraftment. Subsequently, two children with refractory
acute lymphoid leukemia who had an identical twin were given supralethal
irradiation and a syngeneic marrow infusion’. Their prompt hematologic recovery
and well-being provided proof that an intravenous infusion of marrow could
protect against otherwise lethal irradiation although their leukemia recurred in
a few months.

We began in 1955 to study the dog as a readily available outbred animal
commonly used for transplantation research and amenabile to clinical procedures
comparable to those used for human patients®. We found that dogs given 1000
R (9.2 Gy) and an infusion of their own stored marrow routinely survived and
lived a normal life span®, while only about 10 percent of dogs given an allogeneic
marrow infusion survived'®. It was clear from studies in both rodent models and
dog models that a successful allogeneic marrow graft depended upon close
histocompatibility matching between donor and recipient'!. Under the impetus
of kidney grafting, human tissue typing based on human leukocyte antigens
(HL-A) proceeded rapidly in several laboratories. We developed dog antisera
for detection of DL-A antigens which enabled us to show that marrow grafts
between littermates matched with these sera were almost always successful if
followed by a few weeks of immunosuppression with methotrexate to suppress
the graft-versus-host reaction'?,

My colleagues and | began in 1967 to assemble and train the Seattle team of
doctors and nurses for critical care of patients with leukemia undergoing
allogeneic marrow grafts who would be without marrow function and subject
to opportunistic infections. In November of 1968 Dr. Robert Good and his
colleagues at the University of Minnesota carried out the first marrow transplant
from a matched sibling for an infant with an immunological deficiency disease'3.
In March of 1969, we carried out our first transplant for a man in the blastic
phase of chronic myeloid leukemia who had a matched sister to serve as donor.
The experimental background and the early clinical successes and problems
were reviewed in the New England Journal of Medicine in 1975, Thus, the
"modern® era of human marrow transplantation began.

At the present time marrow grafting is being applied to a variety of malignant,
non-malignant, and genetically determined diseases. The tremendous increase
in application of allogeneic marrow grafting around the world, numbering more
than 10.000 per year, has been documented by the International Bone Marrow
Transplant Registry’®.
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Types of Marrow Transplants

A marrow transplant is really a transplantation of primitive hematopouetlc
progenitor. cells (PHPCs) that have the capacity to proliferate and repopulate
the marrow spaces. These PHPCs can be obtained from marrow, peripheral
blood or cord blood. The type of the transplant is determined by the relationship
between the donor and the recipient.

Syngeneic Transplant: A transplant between identical twins.

Autologous Transplant: A transplant using the patient's own PHPCs that have
been collected before intensive therapy and returned after the therapy.

Allogeneic Transplant: A transplant between donor and recipient of different
genetic origin.

Matched Sibling Transplant: A transplant between donor and recuplent siblings
who have inherited the same two human leukocyte antigen (HL-A) regions on
chromosome 6, one from each parent (a genotypic match).

Matched Unrelated Donor Transplant: A transplant using a donor who is
unrelated to the patient but phenotypically matched for the HL-A antigens.

During the 1970's and most of the 1980's the majority of marrow transplants
utilized matched sibling donors. Therefore, the longest and most extensive data
involve transplants of this type which will be described below. Only about one-
fourth of patients will have an HL-A identical sibling. Examination of the extended
family may identify members who share one HL-A haplotype, with the other
haplotype being phenotypically matched or partially mismatched'®. These donors
can be used with success comparable to that of matched siblings. The U.S.
National Marrow Donor Program now has registered more than one million
volunteer donors and similar panels are being enlarged in several cooperating
countries. Transplants using unrelated donors who are phenotypically matched
or differing by only one HL-A antigen are showing promising resuits'’.

If a suitable allogeneic marrow donor cannot be found, the patient's own marrow
my be removed, stored and given back after the preparative regimen. The
pirinciples of long-term cryopreservation of marrow and autologous marrow
transplantation are well established'®. Autologous marrow transplant regimens
and procedures for removing malignant cells that might be contaminating the
marrow are being studied by many marrow transplant teams'¥%. Long term
survivals are being reported. Autologous transplants avoid the problems
associated with GVHD but lose the advantage associated with the graft-versus-
leukemia effect?!. The reported results show a higher incidence of recurrent
malignancy after autologous grafts compared to allogeneic grafts but, in many
instances, almost equivalent long-term survival due to the absence of problems

associated with GVHD.
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It has long been known that hematopoietic progenitor cells are present in the
circulating blood and that these cells can repopulate the marrow after lethal
irradiation?2. It has now been shown that the number of these stem cells in the
blood is greatly increased after sublethal chemotherapy or after the administration
of hematopoietic growth factors such as granulocyte colony stimulating factor
(G-CSF). With continuous-flow centrifuges, quantities of stem cells suitable for
transplantation can be collected from the blood, thus avoiding the need of the
operating room and a general anesthesia for marrow procurement?3, The major
use of peripheral blood stem cells has been for autologous grafting, either alone
or combined with marrow. Allogeneic grafts can now be achieved with peripheral
blood stem cells, and this technology may well replace marrow as the source
of stem cells.

Problems with Marrow Grafting

Graft-Versus-Host Disease: GVHD is a major problem even when donor and
recipient are HL-A identical siblings. Several immunosuppressive drugs have
been evaluated to suppress the graft-versus-host reaction. The best regimen
yet reported is the combination of a short course of methotrexate combined
with six months of cyclosporine?*. Although removal of T-cells from the donor
marrow in vitro is effective in preventing GVHD, it is associated with an increased
risk of graft failure and/or recurrence of malignancy?®. Chronic GVHD occurs
in approximately one-third of recipients. Treatment with alternate day
glucocorticoids over several months will control most, but not all, cases?®.

Relapse : Recurrence of disease following the marrow graft is the major cause
of failure of transplants for malignancy. The initial regimen in Seattle consisted
of high dose cyclophosphamide (CY) and 10 to 12 Gy total body irradiation
(TBI). Since then, many marrow transplant teams, in an effort to achieve a greater
kill of malignant cells, have employed a variety of high dose chemotherapy
regimens with or without TBIl. Santos and Tutschka developed a regimen of
cyclophosphamide combined with busulfan without irradiation. The regimen is
equivalent to the cyclophosphamide-total body irradiation regimen but avoids
the exposure to irradiation and is easier to use?,

Efforts to increase the intensity of the transplant preparative regimen are limited
by life-threatening damage to organs other than the marrow, especially the lung,
liver and heart. This problem is illustrated by a Seattle study of leukemic patients
prepared with two doses of CY and randomized to receive either 12 GY or
15.75 Gy of TBI?%8. Although the higher dose of irradiation resulted in fewer
leukemic relapses, there were more deaths from organ toxicity, so that disease-
free survival was not improved.
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As conventional chemotherapy of malignant disease before transplantation and
the marrow transplant regimens have become more intensive, veno-occlusive
disease (VOD) of the liver is a more frequently recognized problem and an
increasing cause of death?. Treatment is largely palliative. Although the kidney
does not seem to be a primary target of the marrow grafting regimens, renal
failure is not uncommon because of nephrotoxic drugs, associated liver failure,
and fluid and electrolyte problems.

Following an allogeneic marrow graft and especially with immunosuppressive
treatment of GVHD, patients are profoundly immunoincompetent and at great
risk for opportunistic infections3®. Bacterial disease, P.carinii and some fungal
diseases can be controlled with appropriate antibiotics, at times supplemented
with granulocyte transfusions. Herpes simplex and Varicella zoster can now be
prevented with acyclovir. A leading cause of death was cytomegalovirus (CMV)
pneumonia. The use of CMV negative blood products (if donor and recipient
are sero-negative) and the treatment or prevention of CMV infection with
ganciclovir have resulted in a reduction in CMV-related problems3':32,

Results of Marrow Grafting in Children

Marrow transplant teams have uniformly reported that children show better long-
term disease-free survival than aduilts, perhaps due to a lower incidence and
severity of GVHD. In the 1970's most transplants were carried out in patients
with far advanced disease. In the past decade, transplants have been carried
out much earlier in the course of the disease. However, even now many children
are referred because the referring physician believes that they have one or
more poor prognostic factors, which makes comparison to conventional therapy
difficult. Based on expected outcome as well as a few randomized prospective
trials, it is clear that marrow grafting is a preferred therapy for many diseases
and stages of disease, and, in many instances, the only curative approach.

Allogeneic Marrow Grafts

Acute Lymphoblastic Leukemia (ALL): Fig. 1 shows a Kaplan-Meier plot of the
disease-free survival and Fig. 2 the probability of relapse for children transplanted
from a matched sibling in Seattle from 1972 to 1992, analyzed in August, 1994.
It should be kept in mind that the earlier patients did not have the benefit of
recent improvements in technology and that most patients transplanted in first
remission were chosen on the basis of poor prognostic factors.

The International Bone Marrow Transplant Registry (IBMTR) reported the
experience with children transplanted from matched siblings in 1984-1990,
showing a disease-free survival probability of 0.62 for those in first remission,
0.42 for second remission and 0.18 for relapse®.
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Autologous Marrow Transplantation

In the past five to seven years, the number of autologous marrow transplants
being performed for a variety of diseases has been increasing rapidly. Because
of the relatively shot follow-up time, few definitive reports of disease-free survival
in children are available.

Billett et al. reported 51 children with ALL in relapse after a long first remission
who were prepared with combination chemotherapy and TBl and given an
autologous marrow graft purged with monoclonal antibodies. The event-free
survival at three years was 0.53%, Schmid et al. described 22 children with
advanced ALL after treatment with the German BFM regimens who were
prepared with VP-16 and TBl and given an autologous marrow graft. The
probability of event-free survival at three years was 0.18%. Lonnerholm et al.
reported 25 children, two in first remission with poor prognostic indicators and
23 in second or third remission, given an autologous graft of purged marrow.
After a median follow-up of 50 months, the probability of disease-free survival
was 0.65%. Colleselli et al. reported 56 children with ALL in second or subsequent
remission given an autologous marrow graft with a four-year event-free survival
of 0.2145, The Children's Cancer Group described 58 children with AML in first
remission given an autologous marrow graft after preparation with BU-CY36, The
actuarial disease-free survival at three years was 0.51.

A few reports describe studies of high-dose therapy and autologous marrow
transplantation in children with lymphoma*®4%, These reports show that long-
term disease free survival in some children can be achieved, but controlled
trials have not been done.

From these reports it is evident that autologous marrow grafting after intensive
preparative regimens is effective in achieving disease-free survival in patients
with acute leukemia. Much longer follow-up time is needed for full evaluation.

Syngeneic Marrow Transplantation

A special form of "autologous® stem cells for transplantation is a syngeneic
marrow transplant. The normal twin donor cells are not contaminated with
malignant cells, a major source of concern with the usual autologous transplant.
Syngeneic marrow transplants can lead to long-term survival in patients with
acute leukemia transplanted in first remission®® or in relapse® and with CML%2,
Survival after a syngeneic transplant is comparable to that of a matched sibling
transplant because the higher relapse rate associated with a syngeneic transplant
is offset by the absence of complications due to GVHD.

Growth and Development

Growth and development are of major importance and concern for children who
have had a major illness and who undergo intensive therapy and a marrow
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graft. Chronic GVHD and its treatment are further threats to normal growth and
development. Long-term studies of these problems are ongoing in many marrow
transplant centers. In brief, growth and development appear near normal in
those patients treated for non-malignant disease who are prepared for grafting
with CY and/or other immunosuppressive regimens. Those children who receive
intensive cytotoxic therapy and/or irradiation show a spectrum of long-term effects
ranging from normal to severe impairment. Details of these studies have been
provided by Sanders®3,

Recent Developments

The use of growth factors anad cytokines produced by recombinant molecular
biological techniques is among the most exciting recent developments in marrow
transplantation. In clinical trials it has been shown that G-CSF and granulocyte-
macrophage colony stimulating factor (GM-CSF) can accelerate recovery of
granulocytes after both allogeneic and autologous marrow grafts with consequent
significant shortening of the time in the hospital®*. Several other growth factors
and combinations of growth factors are in clinical trial. The recent cloning of
thrombopoietin offers hope for facilitating recovery of platelets after marrow
grafting®>-%7. Biological response modifiers including IL-2%, cloned T-cells®® and
interferon®® are being explored for a possible increased effect against malignant
cells. Of great interest is the fact that infusions of donor T-cells that have not
been exposed to IL-2 can bring about remission of relapsed chronic myeloid
leukemia after marrow grafting®’.

Identification of the "stem cell® responsible for repopulation of marrow has long
been a goal of experimental hematologists. Progress has been made in its
isolation®2. Monoclonal antibodies that recognize stem cells now may be used
in conjunction with cell separation technology for separation and concentration
of stem cells or for selective removal of malignant cells for autologous marrow
transplantation®3. Perhaps it will soon be possible with the *right' combination
of growth factors to culture and expand purified stem celis in vitro.

REFERENCES

1. Jacobson LO, Marks EK, Robson MJ, Gaston EO, Zirkle RE. Effect of spleen protection on mortality
following x-irradiation. J Lab Clin Med 1949; 34: 1538-1543.

2. Lorenz E, Uphoff D, Reid TR, Shelton E. Modification of irradiation injury in mice and guinea pigs
by bone marrow injections. J Nat Cancer Inst 1951; 12: 197-201.

3. Main JM, Prehn RT. Successful skin homografts after administration of high dosage radiation and
homologous bone marrow. J Nat Cancer Inst 1955; 15: 1023-1029.

4. Ford CE, Hamerton JL, Barnes DWH, Loutit JF. Cytological identification of radiation-chimaeras.
Nature 1956; 177: 452-454.



Volume 37 Hematopoietic Progenitor Cell Transplantation 41
Number 1

5.

6.

7.

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

21.

23.

24,

Barnes DWH, Corp MJ, Loutit JF, Neal FE. Treatment of murine leukaemia with x-rays and
homologous bone marrow. Preliminary communication. Br Med J 1956; 2: 626-627.

Thomas ED, Lochte HL Jr, Lu WC, Ferrebee JW. Intravenous infusion of bone marrow in patients
receiving radiation and chemotherapy. N Engl J Med 1957; 257: 491-496.

Thomas ED, Lochte HL Jr, Cannon JH, Sahler OD, Ferrebee JW. Supralethal whole body irradiation
and isologous marrow transplantation in man. J Clin Invest 1959; 38: 1709-1716.

Ferrebee JW, Lochte HL Jr, Jaretzki A Ill, Sahler OD, Thomas ED. Successful marrow homograft
in the dog after radiation. Surgery 1958; 43: 516-520.

Mannick JA, Lochte HL Jr, Ashley CA, Thomas ED, Ferrebee JW. Autografts of bone marrow in
dogs after lethal total-body radiation. Blood 1960; 15: 255-266.

Thomas ED, Collins JA, Herman EC Jr, Ferrebee JW. Marrow transplants in lethally irradiated
dogs given methotrexate. Blood 1862; 19: 217-228.

Uphoff DE. Genetic factors influencing irradiation protection by bone marrow. |. The F1 hybrid
effect. J Nat Cancer Inst 1957; 19: 1123-125.

Epstein RB, Storb R, Ragde H, Thomas ED. Cytotoxic typing antisera for marrow grafting in
lettermate dogs. Transplantation 1968; 6: 45-58.

Gatti RA, Meuwissen HJ, Allen HD, Hong R, Good RA. Immunological reconstitution of sex-linked
lymphopenic immunological deficiency. Lancet 1968; ii: 1366-1369.

Thomas ED, Storb R, Clift RA, et al. Bone-marrow transplantation. N Engl J Med 1975; 292: 832-
843, 895-902.

Bortin MM, Horowitz MM, Rimm AA. Increasing utilization of allogeneic bone marrow transplantation.
Results of the 1988-1990 survey. Ann intern Med 1992; 116: 505-512.

Beatty PG, Clift RA, Mickelson EM, et al. Marrow transplantation from related donors other than
HLA-identical siblings. N Engl J Med 1985; 313: 765-771.

Kernan NA, Bartsch G, Ash RC, et al. Analysis of 462 transplantations from unrelated donors
facilitated by the National Marrow Donor Program. N Engl J Med 1993; 328: 593-602.

Buckner CD, Appelbaum FR, Thomas ED. Bone marrow and fetal liver. In: Karow AM Jr, Pegg
DE (eds.). Organ Preservation for Transplantation. New York: Marcel Dekker Inc.; 1981: 355-375.

Bierman PJ, Armitage JO. Autologous bone marrow transplantation for non-Hodgkin's lymphoma.
In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow Transplantation. Boston: Blackwell;
1993.

. Rowley SD. Pharmacological purging of malignant cells. In: Forman SJ, Blume KG, Thomas ED

(eds.). Bone Marrow Transplantation. Boston: Blackwell; 1993.

Fefer A. Graft-versus-tumor responses: adbptive cellular therapy in bone marrow transplantation.
In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow Transplantation. Boston: Blackwell;

1933.

. Cavins JA, Scheer SC, Thomas ED, Ferrebee JW. The recovery of lethally irradiated dogs given

infusions of autologous leukocytes preserved at —80 °C. Blood 1964; 23: 38-42.

Shpall EJ, Jones RB. Mobilization and collection of peripheral blood progenitor cells for support
of high-dose cancer therapy. In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow

Transplantation. Boston: Blackwell; 1993.

Storb R, Pepe M, Deeg HJ, et al. Long-term follow-up of a controlled trial comparing a combination
of metahotrexate plus cyclosporine with cyclosporine alone for prophylaxis of graft-versus-host
disease in patients administered HLA-identical marrow gratfts for leukemia. (Letter). Blood 1992;

80: 560-561.



42  Thomas E. D. The Turkish Journal of Pediatrics

25.

26.

27.

28.

29.

31.

32.

36.

37.

39.

41,

42,

43.

January - March 1995

Martin PJ, Hansen JA, Torok-Storb B, et al. Graft failure in patients receiving T cell-depleted HLA-
identical allogeneic marrow transplants. Bone Marrow Transplant 1988; 3: 445-456.

Sullivan KM. Graft-versus-host disease. In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow
Transplantation. Boston: Blackwell; 1893. .

Clift RA, Buckner CD, Thomas ED, et al. Marrow transplantation for chronic myeloid leukemia: a
randomized study comparing cyclophosphamide and total body irradiation with busulfan and
cyclophosphamide. Blood (in press).

Clift RA, Buckner CD, Appelbaum FR, et al. Allogeneic marrow transplantation in patients with
acute myeloid leukemia in first remission: a randomlzed trial of two irradiation regimens. Blood
1990; 76: 1867-1871.

McDonnald GB. Gastrointestinal and hepatic complications. In: Forman SJ, Blume KG, Thomas
ED (eds.). Bone Marrow Transplantation. Boston: Blackwell; 1993.

Meyers JD, Thomas ED. Infection complicating bone marrow transplantation. In Rubin RH, Young
LS (eds.). Clinical Approach to Infection in the Immunocompromised Host. New York: Plenum
Press; 1988: 525-556.

Bowden RA, Sayers M, Flournoy N, et al. Cytomegalovirus immune globulin and seronegative
blood products to prevent primary cytomegalovirus infection after marrow transplantation. N Eng!
J Med 1986; 314: 1006-1010. .

Zaia JA. Cytomegalovirus Infection. In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow
Transplantation. Boston: Blackwell; 1993.

. Horowitz MM, Bortin MM. Results of bone marrow transplants from human leukocyte antigen-identical

sibling donors for treatment of childhood leukemias. Am J Pediatr Hematol Oncol 1993; 15: 56-64.

. Thomas ED, Buckner CD, Clift RA, et al. Marrow transplantation for acute nonlymphoblastic leukemia

in first remission. N Engl J Med 1979; 301: 597-599.

. Nesbit ME Jr, Buckley JD, Feig SA, et al. Chemotherapy for induction of remission of childﬁood

acute myeloid leukemia followed by marrow transplantation or multiagent chemotherapy: a report
form the Children's Cancer Group. J Clin Oncol 1994; 12: 127-135.

Woods WG, Kobrinsky N, Buckley J, et al. Intensively timed induction therapy followed by
autologous or allogeneic bone marrow transplantation for children with acute myeloid leukemia
or myelodysplastic syndrome: a Children's Cancer Group pilot study. J Clin Oncol 1993; 11: 1448-
1457,

Sanders JE, Buckner CD, Thomas ED, et al. Allogeneic marrow transplantation for children with
juvenile chronic myelogenous leukemia. Blood 1988; 71: 1144-1146.

. Storb R, Etzioni R, Anasetti C, et al. Cyclophosphamide combined with antithymocyte globulin in

preparation for allogeneic marrow transplants in patients with aplastic anemia. Blood 1994; 84:
941-949,

Sanders JE, Storb R, Anasetti C, et al. Marrow transplant experience for children with severe
aplastic anemia. Am J Pediatr Hematol Oncol 1994; 16: 43-49.

. Thomas ED, Buckner CD, Sanders JE, et al. Marrow transplantation for thalassamia. Lancet 1982;

2: 227-229.

Lucarelli G, Clift RA. Bone marrow transplantation in thalassemia. In: Forman SJ, Blume KG, Thomas
ED (eds.). Bone Marrow Transplantation. Boston: Blackwell Scientific Publhications; 1994: 829-839.

Billet Al, Kornmehl! E, Tarbell NJ, et al. Autologous bone marrow transplantation after a long first
remission for children with recurrent acute lymphoblastic leukemia. Blood 1993; 81: 1651-1657.

Schmid H, Henze G, Schwerdtfeger R, et al. Fractionated total body irradiation and high-dose VP-
16 with purged autologous bone marrow rescue for children with high risk relapsed acute
lymphoblastic leukemia. Bone Marrow Transplant 1993; 12: 597-602.



Volume 37 Hematopoietic Progenitor Cell Transplantation 43
Number 1

44,

45.

46.

47.

48.

49,

51.

52.

56.

57.

58.

59.

61.

62.

Lonnerholm G, Simonsson B, Arvidson J, et al. Autologous bone marrow transplantation in children
with acute lymphoblastic leukemia. Acta Paediatr 1992; 81: 1017-1022.

Colleselli P, Dini G, Andolina M, et al. Autologous bone marrow transplantation for acute
lymphoblastic leukemia: the high dose vincristine study of AIEOP BMT group. Bone Marrow
Transplant 1991; 7 (Suppl 3): 28-30.

Gentet JC, Patte C, Quintana E, et al. Phase Il study of cytarabine and etoposide in children with
refractory or relapsed non-Hodgkin's Lymphoma: a study of the French Society of Pediatric
Oncology. J Clin Oncol 1990; 8: 661-665.

Loiseau HA, Hartmann O, Valteau D, et al. High-dose chemotherapy containing busulfan followed
by bone marrow transplantation in 24 children with refractory or relapsed non-Hodgkin's lymphoma.
Bone Marrow Transplant 1991; 8: 465-472.

Emminger W, Hinterberger W, Emminger-Schmidmeier W, et al. Autologe Knochenmarktransplantation
bei Kindermn mit akuter Leukamie oder Non-Hodgkin-Lymphom. Wiener Medizinische Wochenschrift
1991; 141: 225-228.

Fukuda M, Kojima S, Matsumoto K, Matsuyama T. Autotransplantation of peripheral blood stem
cells mobilized by chemotherapy and recombinant human granulocyte colony-stimulating factor
in childhood neuroblastoma and non-Hodgkin's lymphoma. Br J Haematol 1992; 80: 327-331.

. Gale RP, Horowitz MM, Ash RC, et al. Identical-twin bone marrow transplants for leukemia. Ann

Intern Med 1994; 120: 646-652.

Fefer A, Cheever MA, Thomas ED, et al. Bone marrow transplantation for refractory acute leukemia
in 34 patients with identical twins. Blood 1981; 57: 421-430.

Fefer RA, Cheever MA, Greenberg PD, et al. Treatment of chronic granulocytic leukemia with
chemoradiotherapy and transplantation of marrow from identical twins. N Engl J Med 1982; 306:
63-68.

. Sanders JE. Growth and development after bone marrow transplantation. In: Forman FJ, Blume

KG, Thomas ED (eds.). Bone Marrow Transplantation. Blackwell Scientific Publications; 1994: 527-
537.

. Singer JW, Nemunaitis J. Use of recombinant growth factors in bone marrow transplantation. In:

Forman SJ, Blume KG, Thomas ED (eds.). Bone Marrow Transplantation. Boston: Blackwell; 1993.

. De Sauvage FJ, Hass PE, Spencer SD, et al. Stimulation of megakaryocytopoiesis and

thrombopoiesis by the c-Mpl ligand. Nature 1994; 369: 533-538.

Lok S, Kaushansky K, Holly RD, et al. Cloning and expression of murine thrombopoietin cDNA
and stimulation of platelet production in vivo. Nature 1994; 369: 565-568.

Kaushansky K, Lok S, Holly RD, et al. Promotion of megakaryocyte progenitor expansion and
differentiation by the c-Mpl ligand thrombopoietin. Nature 1994; 369: 568-571.

Benyunes MC, Massumoto C, York A, et al. Interleukin-2 with or without lymmphokine-activated
killer cells as consolidative immunotherapy after autologous bone marrow transplantation for acute
myelogenous leukemia. Bone Marrow Transplantation 1993; 12: 159-163.

Ridell SR, Watanabe KS, Goodrich JM, Li CR, Agha ME, Greenberg PD. Restoration of viral immunity
in immunodeficient humans by the adoptive transfer of T cell clones. Science 1992; 257: 238-241.

. Talpaz M, Kantarjian H, Kurzrock R, Trujillo JM, Gutterman JU. Interferon-alpha produces sustained

cytogenetic responses in chronic myelogenous leukemia. Philadelphia chromosome positive
patients. Ann Intern Med 1991; 114: 532-538.

Kolb HJ, Mittermuller J, Clemm C, et al. Donor leukocyte transfusions for treatment of recurrent
chronic myelogenous leukemia in marrow transplant patients. Blood 1990; 76: 2462-2465.

Baum CM, Uchida N, Peault B, Weissman IL. Isolation and characterization of hematopoietic
progenitor and stem cells. In: Forman SJ, Blume KG, Thomas ED (eds.). Bone Marow
Transplantation. Boston: Blackwell; 1993.

. Berenson RJ, Bensinger WI, Hill RS, et al. Engraftment after infusion of CD34* marrow cells in

patients with breast cancer or neuroblastoma. Blood 1991; 77: 1717-1722.



The Turkish Journal of Pediatrics 1995; 37: 45-50

EOSINOPHILIC GASTROENTERITIS PRESENTING AS

PROTEIN — LOSING ENTEROPATHY'
(Case Report)

Selmin Karademir MD", Ayseglil Akgay6z MD'", Kenan Bek MD™™"
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SUMMARY: Karademir S, Akgayoz A, Bek K, Tanyel FC, Sungur M, Celik i, Ural C, (Dr.
Saml Ulus Children's Hospital, Ankara, Turkey). Eosinophilic gastroenteritis presenting
as protein-losing enteropathy. Case report. Turk J Pediatr 1995; 37: 45-50.

Eosinophilic gastroenteropathy is an uncommon, idiopathic disease In children that
is characterized by eosinophilic Inflammation of the intestine. Predominant involvement
of the mucosa is associated with diarrhea and less commonly gastrointestinal protein
and fat malabsorption. A seven-year-old female was diagnosed with eosinophilic
gastroenteritis. This condition was proven by biopsies attained through an endoscope.
The most common symptoms were abdominal pain, diarrhea and edema. The patient
had no eosinophilia. Her serum immunoglobulin E level was Increased (1590 mg/di).
Barium studies revealed mucosal thickening of the antrum, distal jejunum and proximal
ileum and prominent mucosal folds of the colon. Ultrasound examination revealed
thickening of the colonic wall. The patient was treated with prednisolone (2 mg/kg/day).
The symptoms subsided and serum immunoglobulin E decreased to 500 mg/d| 45 days
later. The patient is being followed with a small maintenance dose of prednisolone
with no relapse. Key words: eosinophilic gastroenterilis, protein-losing enteropathy.

Eosinophilic gastroenteropathy (EG) is an uncommon, chronic, relapsing disorder
in which eosinophils constitute the predominant cell type in the inflammatory
infiltrate of the gastrointestinal (GI) tract'3, Its etiology remains unknown, and
whether eosinophils have a role in tissue damage is uncertain®.

The clinical manifestations, usually recurrent and protean, relate to the site and
depth of Gl tract involvement®®, Recurrent abdominal pain and diarrhea are the
most common presenting symptoms. usually in association with anorexia, nausea
or vomiting®’. Protein loss, gastrointestinal bleeding and malabsorption may
lead to significant growth delay in the pediatric age-group.
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19%, colon and rectum 11%. The involvement of gallbladder, liver, esophagus,
spleen, pancreas or appendix was seen rarely. In our patient, we demonstrated
eosinophilic infiltration in the stomach, duodenum, jejunum and predominantly
in the colon.

The etiology of EG still remains unknown. The association of systemic allergic
symptoms, elevated serum IgE values, and symptomatic response to
corticosteroid therapy in some patients suggest that immediate hypersensitivity
may be implicated in the pathogenesis of the disease?.

Hypereosinophilia in peripheral blood is not always present in patients with EG
(20-90%) as in our patient®. Food sensitivity, especially to milk, appears to play
a role in half of these patients®’. Torpier et al.* demonstrated that selective
release of eosinophil major basic protein from the granule core of eosinophils
damaged intestinal tissue. Keshavarzion et al.’' observed that activated
eosinophils were present in tissue biopsies using a monoclonal antibody to
eosinophil cationic protein. The cause and meaning of elevated serum IgE in
patients with EG are not clear'®'3, Also, in our patient the level of IgE was
elevated although she had no peripheral eosinophilia or allergic symptoms.

Steroids remain the mainstay of therapy for eosinophilic gastroenteritis, with good
symptomatic responses being reported®’:'4, Similar results were attained in our
patient. The value of oral sodium cromoglycate is controversial'®'® and was not
used in our patient.

In conclusion, EG is a rare disease and can be difficult to diagnose.
Panendoscopic study may be needed in some patients with unexplained
gastrointestinal symptoms.
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TAY — SACHS DISEASE: A CASE REPORT
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SUMMARY: Anisoy AE, Ozden S, Ciliv G, Ozalp | (Department of Pediatrics, inonG
University Faculty of Medicine, Malatya; Department of Ophthalmology, Firat University
Faculty of Medicine, Elazig; Departments of Biochemistry and Pediatrics, Hacettepe
University Faculty of Medicine, Ankara, Turkey). Tay-Sachs disease: a case report.
Turk J Pediatr 1995; 37: 51-56.

Tay-Sachs disease (G,,, gangliosidosis |) is an autosomal recessive lysosomal-storage
disorder confined to the central nervous system, resulting from deficiency of
hexosaminidase A.

The case presented Is of a twelve-month-old girl brought to the hospital because of
mental-motor deterioration and convulsions. She was the child of first cousins and
had a history of the deaths of two siblings with the same manifestations. Generalized
hypotonia, macrocephaly, hyperacusis and a retinal cherry red spot appearance were
present. There was no organomegaly. The diagnosis of Tay-Sachs disease was made
by means of absence of serum hexosaminidase A activity. Key words: Tay-Sachs
disease, hexosaminidase A.

Tay-Sachs disease (G,,, gangliosidosis 1) is an autosomal recessive lysosomal-
storage disorder that results from a deficiency or defect of the a subunit of
hexosaminidase A, which blocks the formation of intact hexosaminidase A'. In
the absence of enzyme activity, G,,, gangliosides cannot be hydrolyzed and
therefore accumulate primarily in neuronal tissues. This results in progressive
neurologic degeneration. The severity of the disease appears to correlate with
the degree of enzyme deficiency?. The disease is largely confined to children
of Jewish ancestry with Eastern European origin (Ashkenazi) and only rarely
has appeared in other Caucasians®. At four to six months of age, loss of interest
in his or her surroundings, exaggerated startle response to noise (hyperacusis),
and progressive psychomotor deterioration are the characteristic clinical findings
in a previously well infant!3, With time, hypotonia, loss of previously acquired
developmental skills, and then macrocephaly, seizures, hyperreflexia and
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NONKETOTIC HYPERGLYCINEMIA IN A NEWBORN INFANT
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SUMMARY: Tekinalp G, Coskun T, Oran O, Ozalp |, Figen G, Ergin H. (Neonatology
Unit, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara,
Turkey). Nonketotic hyperglycinemia in a newborn infant. Turk J Pediatr 1995; 37: 57-60,

A neonate with nonketotic hyperglycinemia who experienced apnes, hiccups and tonic-
clonic seizures on the first day of life is reported. The physical findings and laboratory
tests including arterial blood gases were normal. However, serlal blood and CSF
aminoacid analyses demonstrated elevated glycine levels. Serum and CSF glycine
levels were 1949 pmol/l and 415.5 pmolil, respectively. (Normal serum level is 104-254
Hmol/L and CSF level Is 5 £2 pmol/L). The CSF/plasma glycine ratio was 0.11. Oral
sodium benzoate and folic acid therapy was initiated. After two weeks of assisted
ventilation and clinical improvement, the patient was discharged with a protein-
restricted diet. Key words: nonketolic hyperglycinemia, newborn.

Nonketotic hyperglycinemia (NKH) is an inherited disorder of glycine metabolism
characterized by abnormally high concentrations of glycine in plasma and
cerebrospinal fluid (CSF) in the absence of excess organic acids'?. NKH is
caused by a defect in the glycine cleavage system (GCS)?*. The clinical picture
is variable and seems to relate to the degree of the defect in the GCS. Patients
may have neonatal, infantile or late-onset phenotypes. Patients with the neonatal
form of the disease either die within months of the initial examination or survive
with severe mental retardation. Newborn infants develop rapidly progressing
neurological symptoms such as muscular hypotonia, seizures, respiratory
distress, persistent hiccups, lethargy or coma3.

We present the clinical and laboratory findings of a case with neonatal-type
NKH. To the best of our knowledge this is the second case report of its type
from Turkey®.
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Case Report .

A one-day-old boy was admitted to Hacettepe University Children's Hospital
Neonatal Intensive Care Unit because of previous sibling death. This infant was
born at full term by cesarean section to a gravida 3, para 2, abortion 1 mother.
His Apgar scores were 9 and 10 at one and five minutes, respectively. There
was no consanguinity. One female sibling had earlier presented with extreme
hypotonia, feeding difficulties and intractable seizures, and had died at the age
of seventeen days. - :

On admission, the physical examination revealed a head circumference of 36.5
cm (90" percentile), weight of 3600 g (90" — 95" percentile) and length of 52
cm (75™ - 90™ percentile). The neurological examination was normal. Laboratory
investigations revealed the following: hemoglobin 21 g/dl and white blood cell
count 10.000/mm3, The blood concentrations of sugar, electrolytes, calcium,
phosphorus, creatinine, total protein, albumin, ammonia, pyruvate, lactate,
alkaline phosphatase, SGOT and SGPT were all within normal limits. X-rays of
the chest and skull were normal as were the findings on cranial ultrasonography.

Arterial blood gases showed no evidence of acidosis or ketosis. At 12 hours
of age the infant was markedly hypotonic and lethargic. He began to have apnea,
hiccups and tonic-clonic seizures. Serial blood and CSF aminoacid analyses
(on a LKB 4151 Alpha Plus Amino Acid Analyzer) demonstrated remarkably
elevated glycine levels. The serum glycine concentration was 1949 pmol/L
(normal: 104-254 pmol/L) and CSF glycine concentration was 415.5 pmol/L
(normal: 5 + 2 pmol/L). The CSF/plasma glycine ratio was 0.11 (normal: 0.02-0.03).

On the seventh day of life, a decrease in the patient's respiratory rate and apnea
were noted. Assisted ventilation was initiated. Oral sodium benzoate therapy
was administered along with a protein-restricted diet (1 g/kg/day). Folic acid
at a dose of 2-5 mg/day was added to his therapeutic regimen. His general
condition partially improved on the 25" day. When spontaneous respiration
began, assisted ventilation was discontinued.

Discussion

NKH is an autosomal recessive disorder of glycine metabolism which is
characterized by elevation of glycine in plasma, urine and particularly in CSF.
Glycine levels in CSF are distinctly higher in NKH as compared with those in
ketotic hyperglycinemia, and the ratios of CSF to plasma are clearly different.
The high ratio in NKH does not change even when the plasma glycine level
falls due to administration of sodium benzoate or to other therapeutic
approaches'’,
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In NKH there is a defect in the major pathway of glycine catabolism in the
formation of serin from glycine. The glycine cleavage system (GCS), which
converts glycine to CO,, NH, and a single carbon tetrahydrofolate derivative,
is composed of four protein components: P protein (a pyridoxal phosphate-
dependent glycine decarboxylase), H protein (a lipoic acid containing protein),
T protein (a tetrahydrofolate-requiring enzyme) and L protein (Lipoamide
dehydrogenase). It has been proposed that a defect in any of these four
components may lead to the development of NKH™"35, :

The GCS is specifically expressed in the liver, kidney and brain. Liver biopsy
is, therefore, currently necessary for enzymatic diagnosis of NKH. Transformed
lymphoblasts are also used for the diagnosis of NKH'C. A large body of recent
evidence suggests that enhanced activation of the N-methyl D aspartate (NMDA)
type of excitatory aminoacid receptors may contribute to the pathophysiology
of NKH and is important in the regulation of developmental synaptic plasticity.
Evidence indicates that a high CSF concentration of glycine in NKH may
contribute to the pathogenesis of this disease by overactivating NMDA receptors
via an action at the associated glycine modulatory site'!-12,

The neonatal type is the most common type of NKH. Patients develop rapidly
progressing neurological symptoms in the neonatal period such as muscular
hypotonia, depressed Moro response, seizures (often myoclonic), apneic attacks
and lethargy or coma. Most patients die within a few weeks of life, whereas
the survivors show severe psychomotor retardation?. Our patient showed the
clinical picture of the neonatal onset form of the disorder. The high CSF glycine/
plasma ratio gave further evidence to the diagnosis of NKH. Luder et al.'3
described transient nonketotic hyperglycinemia in two neonates. Unlike these
cases, in our case hyperglycinemia was established on the third day of life.

Various forms of treatment have been tested in NKH. Exchange transfusion or
peritoneal dialysis may be life-saving in the neonatal period, but its effect is
only temporary®. The plasma glycine concentration may be lowered by the
restriction of protein intake and by the administration of sodium benzoate. We
gave a protein-restricted diet with sodium benzoate to our patient, which was
partially effective in the control of symptoms. Recently, the NMDA receptor
antagonist, ketamin, was administered to a patient with hNKH, and improvement
in hyperirritability, voluntary movement and electroencephalographic findings
was noted!!. These therapeutic approaches are merely supportive and may
lower the blood glycine level but not that of CSF. It can be said that they have
no effect on the outcome of this metabolic disorder.

Prenatal diagnosis of NKH has become possible in recent years. Thus the
diagnosis of NKH should be considered in markedly hypotonic newborns in
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order to give genetic counselling to the parents and offer them a prenatal
diagnosis in subsequent pregnancies'
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SUMMARY: Tekinalp G, Yukselen A, Balkanci F, Cogkun T, Yurdakdk M. (Neonatology
Unit, Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara,
Turkey). Hypophosphatasia in a newborn infant. Turk J Pediatr 1995;: 37: 61-65.

Infantile type hypophosphatasia, an autosomal recessive disease with severe clinical
manifestations, Is characterized blochemically by subnormal activities of circulating
alkaline phosphatase. In this report, we presented a five-day-old male with this rare
disorder. His parents were first cousins, and he was first seen for jaundice. He had
soft calvaria, large fontanel, extremely wide cranial sutures, low-set ears, a depressed
nasal bridge, funnel chest, and short and bowed distal limbs. Roentgenographic
studies showed widened sutures and poor ossification of the skull, bowing of the
femora and slight modeling defects in the long bones. A low serum alkaline
phosphatase activity led us to measure excretion of phosphoethanolamine and found
it to be increased.

To our knowledge this is the first case of this rare disease reported in the neonatal
period from our country. Key words: hypophosphatasia, newborn.

Hypophosphatasia is a heritable form of rickets-osteomalasia that is characterized
by decreased activity of the tissue-nonspecific (liver, bone, kidney) isoenzyme
of alkaline phosphatase (TNS-ALP), and endogenous accumulation of pyridoxal
5-phosphate, phosphoethanolamine (PEA) and inorganic phosphate!. Based on
the age of clinical presentation, hypophosphatasia can be classified into four
forms: perinatal, infantile, childhood and adult. Most of the patients with perinatal
or infantile-type hypophosphatasia-die shortly after birth or within the next few
months due to severe bony deformities2.

This paper presents an infant with the infantile form of hypophosphatasia. To
our knowledge, this is the first case of this rare disease reported in the neonatal

period from our country.
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The characteristic radiographic findings are irregularity of the metaphyses of
various bones, generalized osteopenia, delayed ossification of the cranial vault,
defective ossification of the ribs and long tubular bones, and bowed or deformed
long bones. In childhood, metaphyseal lesions may simulate rickets. Bowing
deformities and increased bone fragility are characteristically present in both
the most severe form (seen in infants) and the mildest form (seen in adults)
of hypophosphatasia. Thanatophoric dwarfism has also been taken into
consideration in the differential diagnosis®®.

In our case, bowing of the femora and the appearance of the metaphyses were
different from that seen in rickets. Thanatophoric dwarfism is differentiated by
well-ossified calvaria, flat vertebral bodies and short-bowed long bones.

The laboratory findings of pseudohypophosphatasia are quite different from
hypophosphatasia, with elevated urinary phosphoethanolamine but normal serum
alkaline phosphatase’.

The methods employed so far in the prenatal diagnosis of infantile hypophosphatasia
include ultrasonographic examination of the fetus, measurement of alkaline
phosphatase activities in amniotic fluid, and cultured cells from amniotic fluid or
chorionic villi*8, Recently, prenatal diagnosis of the disease was successfully
carried out using the cDNA for the human-liver-type alkaline phosphatase as
a probe with chorionic villi samples®. As in our case, the diagnosis of the index
case is important, because genetic counseling can be given to the parents.
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GANGRENE AFTER PENICILLIN INJECTION’
(A Case Report)
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SUMMARY: Ozel A, Yavuz H, Erkul i. (Department of Pediatrics, Selguk University
Faculty of Medicine, Konya, Turkey). Gangrene after peniciilin injection: a case report.
Turk J Pediatr 1995: 37: 67-71.

A patient with right lower limb gangrene that developed after penicillin injection Is
presented. Accidental intraarterial administration of penicillin may cause gangrene
necessitating amputation. To avold this severe complication, every intramuscular
Iinjection should be given with meticulous attention to proper technique, with adequate
restraint of the patient, and with full knowledge of local anatomy and potential
complications. Key words: inlramuscular injection, gangrene, penicillin procaine.

Intramuscular (IM) injection is a common practice in medicine. The inadequacy
of the gluteal muscle mass and the high risk of sciatic nerve injury make thigh
muscles more appropriate for IM injection in infants. However, this approach
is not entirely safe either. The injury of a.femoralis or its branches due to IM
injection may cause tissue damage in areas of the body that are supplied by
these vessels.

In this report an infant who developed limb necrosis after IM injection of penicillin
into the thigh is described in order to call attention to a preventable complication.

Case Report

A seven-month-old male infant was diagnosed with acute tonsillitis in a rural
health center, and therapy with IM procaine penicillin was administered. On the
fifth day of therapy, immediately after the injection diffuse purple discoloration
appeared around the injection site in the right thigh, extending to the abdomen
and left lower limb. As the color changes became deeper and a marked feeling
of coldness was noticed in the right leg, the patient was brought to our hospital.

Physical examination revealed a child with an axillary temperature of 37.2 °C,
weight 6700 g and height 69 em. The systolic blood pressure was 100 mmHg,
pulse rate 116/min, and both a. femoralis pulses were present. The right thigh
was six cm wider than the left side. There were purpuric lesions over the
periumbilical, inguinal and right hemiscrotal areas.
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role in the development of tissue damage®. The aggregation of the platelets
on the vascular endothelium which is damaged by the caustic effect of the
drug will halt the blood flow®.

When receiving an injection, a baby may struggle and the needle may penetrate
the vessel®. When choosing the method of therapy, particularly in infants, the
indication should be very carefully determined. Before giving the drug, the syringe
should be checked for the presence of blood by frist aspirating. The opacity
and the high viscosity of the IM penicillin preparations may prevent .the
recognition of blood within the injector. The blood can only traverse in the center
of the injector since the drug is highly viscous and it can only be seen at the
near end of the piston, which is an atypical place to look for an aspirate51113,
It has been reported that the insertion of the needle into a vessel might be
unnoticed unless there was as much blood as the drug within the injector'3;
however we could not prove that opinion. We dissolved 800,000 units of procaine
penicillin in 2 ml of distilled water and observed for color change by aspirating
blood with a transparent syringe. When a minimal amount of blood was aspirated,
it could be seen at the distal end of the injector, where as blood in the syringe
first became visible at the proximal end of the piston with an amount of 0.2 mi.

In thigh injections, the upper lateral quadrant of the thigh should be used. The
needle must be inserted at a 45° angle to both the horizontal and long axes
of the leg. Meanwhile, by holding the lateral muscles of the thigh with the free
hand, both the stabilization of the leg and the injection of the drug can easily
be accomplished’. The junctional parts of the needle and the injector must be
transparent so as to allow for the perception of color changes. Maximum attention
must be paid for the appearence of blood both at the distal end of the injector
and just below the piston. If blood is seen in the injector or any discoloration
occurs, the needle should be withdrawn immediately. Then the drug should be
prepared with a new syringe and the injection should be tried in another area'4.
Local bleeding beyond what is usually expected after injection should arouse
the suspicion of intraarterial injection, and the patient must be observed closely'?,
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A Case Report and Review of the Literature
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SUMMARY: Olcay L, Pekcan S, Yalmizoglu D, Bluyikpamukgu M, Yalaz K. (Department
of Pediatrics, Hacettepe University Faculty of Medicine, Ankara, Turkey). Fatal
agranulocytosis developed in the course of carbamazepine therapy: a case report
and review of the literature. Turk J Pediatr 1995; 37: 73-77.

A case of fatal agranulocytosis in an adolescent who was on carbamazepine therapy
is presented. The clinical and laboratory findings suggest that the primary cause of
the disorder was neutropenia rather than infection, and the preceding factor for
neutropenia was carbamazepine. The timing of occurrence of the hematologic picture,
its dependency on dose increments, and the lack of symptoms until infection
supervened are consistent with an idiosyncratic-toxic drug reaction (type 2 drug
reaction). This is the first reported agranulocytosis case due to crabamazepine in
adolescence.

As carbamazepine is a commonly used, major anticonvulsant, physicians should
be aware of its side effects, such as agranulocytosis!. We have not encountered
any report in the literature of agranulocytosis due to carbamazepine during
childhood or adolescence. We present a case of fatal agranulocytosis with skin
rash and a former reaction against phenytoin in the adolescent period.

Case Report

S.Z., a 14-year-old boy, underwent surgery with the diagnosis of "triventricular
hydrocephaly® due to a right temporal arachnoid cyst in the third ventricle one
month earlier. His leukocyte count was 8600/mm? at that time. Phenytoin (6 mg/kg)
administration was initiated post-operatively for prophylactic purposes and
carbamazepine (8 mg/kg) was added the next day, after the patient's first
convulsion. He developed a high fever on the tenth day of treatment, which
subsided after discontinuation of phenytoin.

The carbamazepine dose was increased to 12 mg/kg on the fifteenth day of
admission when the patient's leukocyte count was found to be 4800/mm3. He
was discharged on the twentieth day of therapy in good general health. One

* From the Department of Pediatrics, Hacettepe University Faculty of Medicine, Ankara.
** Research Assistant in Pediatrics, Hacettepe University Faculty of Medicine.
*** Professor of Pediatrics, Hacettepe University Faculty of Medicine.



74 Olcay L., et al. The Turkish Journal of Pediatrics
January - March 1995

day later he was admitted to the Pediatrics Service with complaints of fever
and skin rash which covered his trunk and extremities. He had not mgested
any drug except carbamazepine for fifteen days. :

The patient's vital signs included a body temperature of 38.5 °C, pulse 112/m|n
respiratory rate 32/min, blood pressure 110/80 mmHg. The trunk and limbs were
covered with a erythematous maculopapular rash. The neurological examination
revealed brisk deep tendon reflexes, bilateral Babinski response, patellar clonus
and bilateral optic atrophy as in his previous examination one month before.

Laboratory findings were as follows: hemoglobin 14 g/dl, hematocrit 44%,
leukocyte count 2000/mm3. All of the 23 leukocytes which could be detected
on the blood smear were lymphocytes. thrombocytes were abundant, and
erythrocytes were normochromic and normocytic. Urine analysis, liver and kidney
function tests and chest x-ray were normal. Computerized cranial tomography
showed triventricular hydrocephaly. A ventricular tap showed normal
cerebrospinal fluid values. The recurrent bacterial cultures of blood, urine, throat,
stool and cerebrospinal fluid were negative. Antinuclear antibody, anti-DNA, C3
and C4 were normal. The specimen of bone marrow aspiration was acellular.

Mezlocillin, amikacin and hydroxyzine administration was initated with the
diagnosis of neutropenic sepsis and allergic reaction. Carbamazepine was
discontinued. The patient had severe gastroenteritis between the third and eighth
days of admission. On the fourth day, the leukocyte count fell to 1400/mm3,
and all of the 10 leukocytes which could be detected on the blood smear were
lymphocytes. The leukocyte count began to increase and the fever resolved
on the fifth day. On the blood smear, relative lymphocytosis and relative
monocytosis preceded the development of early granulocyte precursors, band
forms and polymorphonuclear leukocytes. On the sixth day, mezlocilline was
discontinued and vancomycin, piperacillin, ornidasole and fluconazole were
added as the patient's condition deteriorated. On the seventh hospital day, the
patient developed adult respiratory distress syndrome (ARDS), symptoms of
which supervened to symptoms of severe gastroenteritis and then intrinsic renal
failure. Peritoneal dialysis and assisted ventilation were initiated. He died on the
twenty-second day, just after developing disseminated intravascular coagulation
as a complication of ARDS and pneumothorax. Post-mortem blood cuiture
revealed Klebsiella.

Discussion

The patient displayed an acquired single cytopenia as neutropenia, the other
series being unaffected. The etiology of acquired neutropenia is suggested to
be drugs and toxins, preleukemia, systemic diseases and infections, and
idiopaty?. Drugs and/or infection seem to be the most likely causes of our patient's
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neutropenia. It cannot be distinguished precisely whether primarily an infection
caused the neutropenia or whether infection supervened a primary neutropenia.
The most common viral infections associated with leukopenia are infectious
hepatitis, infectious mononucleosis, rubella, measles and occasionally influenza3,
None of these infections seem to be the primary cause of our patient's
neutropenia, fever and skin rash, which were noted one day after his discharge
and one day before his readmission to the hospital. During his stay in the hospital
he had no symptoms attributable to any infection up to the date of discharge.
It would seem unlikely that the causative agent of his initial fever associated
with skin rash was bacteria as we had failed to grow bacteria in the consecutive
blood cultures. We believe that gastroenteritis developed due to mucosal damage
caused by serious bacterial invasion of the bowel wall by the microorganisms
of the flora because of the limited granulocytic response?, leading to sepsis
which gave rise to ARDS, Thus we searched for other possible causative factors,
such as a medication, carbamazepine was the only medication the patient had
been ingesting.

The most common hematologic side effect of carbamazepine was reported to
be thrombocytopenia followed by aplastic anemia, agranulocytosis, pancytopenia
and bone marrow suppression. The incidence of agranulocytosis due to
carbamazepine was found to be 0,71/506,000'. Although cases of
agranulocytosis due to carbamazepine have been reported in adults, we did
not encounter any case in the literature regarding children or adolescents.

Leukopenia due to carbamazepine which may be persistent or transient is
compatible with a toxic or idiosyncratic drug reaction (type 2 reaction)®>” because
of its development after dose increments and liability to emerge in patients with
low or low-normal leukocyte counts, its initiation during the first and second
weeks of treatment and its asymptomatic nature unless an infection
supervenes!56, As expected in a type 2 reaction, leukopenia due to
carbamazepine rarely turns to agranulocytosis or aplastic anemia'. However,
it has been pointed out that no case of leukopenia due to carbamazepine
precede marrow suppression®. Essentially, the cases in the literature involve
severe leukopenia and agranulocytosis which have arisen abruptly within one
month of therapy without following a definite period of leukopenia. Our case
is consistent with those in the literature from the viewpoint of the starting time.
Besides, the development of agranulocytosis symptoms six days after the dose
increment and the association with fever reinforces the resemblance to a type
2 agranulocytosis reaction.

Our knowledge about the bone marrow morphology in cases of carbamazepine-

induced agranulocytosis is quite limited®'°, In our patient we could not obtain
material on bone marrow aspiration during the neutropenic period and could
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not repeat it because of the patient's deteriorated condition. Nevertheless, the
rapid rise in the leukocyte count after the cessation of the drug, the emergence
of the early myelocyte precursors which preceded the stab forms and neutrophils,
and the transient monocytosis during the first two days indicated that recovery
of hypoplastic or aplastic bone marrow which is usually observed in type 2
agranulocytosis cases had begun®.

Another interesting point in our case was the presence of a reaction against '
both phenytoin and carbamazepine. There are many reported cases in which
at least one or more findings such as skin rash, blood dyscrasias, fever, and
deterioration of liver function tests are found during sequential phenytoin and
carbamazepine therapies®!!. The reactions of our patient against both phenytoin
and carbamazepine probably resulted from his increased production and/or
decreased detoxification of the common arene oxide metabolites''. His ingestion
of the two drugs together for ten days is expected to have raised the level of
these toxic metabolites and may have deteriorated the reaction. This points out
that carmazepine and phenytoin should not be used together or sequentially,
if any adverse effect is encountered with one of them.

The third interesting point in the case is the presence of agranulocytosis with
skin rash, which may arise in various forms'2, Skin rash has been declared
as an indication for the cessation of the drug®. A patient who elicited simultaneous
skin rash and agranulocytosis on the twenty-first day of carbamazepine therapy,
as in our patient, was previously reported’®, On the other hand, it has been
proposed that rash would not be seen in leukopenic patients'.

Although some authors advise hematologic monitoring?:'6, It is not generally
recommended because it will detect only reversible leukopenia of which the
incidence is 10-12%, but not fatal and rapidly developing leukopenia'®. Our
patient's leukocyte count on the seventeenth day (4800/mm?) was found to be
normal, but severe leukopenia and agranulocytosis were discovered five days later.

If we could have investigated the effect of carbamazepine on the granuloid
precursors (C colony assay) of the patient after his recovery and shown a
decrease in CFU-C colony numbers when carbamazepine was added in the
culture, we could have proved that the causative agent was carbamazepine;
however, the deteoriated condition of the patient made this investigation
impossible. On the other hand, absence of any other medicine besides
carbamazepine on admission and absence of any report of agranulocytosis
after cessation of phenytoin strongly suggests that agranulocytosis was caused
by carbamazepine.
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A CASE REPORT OF PENIS RECONSTRUCTION FOR PARTIAL
PENIS NECROSIS FOLLOWING CIRCUMCISION

Yicel Erk MD”, Oya Kocabalkan MD™

SUMMARY: Erk Y, Kocabalkan O. (Department of Plastic and Reconstructive Surgery,
Hacettepe University Faculty of Medicine, Ankara, Turkey). A Case report of penis
reconstruction for partial penis necrosis following circumcision. Turk J Pediatr 1995;

37: 79-82.

Circumcision is one of the most common operations performed world-wide and is
usually done for religious and social reasons. Although it Is a simple procedure,
serious complications may result. These complications may range from hemorrhage
to total amputation. Reconstruction of a partial amputation of phalius due to
circumcision by full-thickness skin grafting is presented in this paper. Key words:
circumcision, complicalion, penis reconstruction.

Circumcision is one of the most commonly performed operations in the world.
It is a routine practice in some ethnic and religious groups. In Islam, circumcision
of a male child is a "must” and is usually performed before puberty with a
ceremony called a “circumcision wedding®, where all relatives and neighbors
witness the boy entering manhood. Usually this procedure is performed by a
local man with no medical training. It can be done with a mechanical device
such as a cutting ring, and is usually performed without anesthesia. Recently
more and more boys in Turkey, especially in large cities, are being circumcised
under a doctor's supervision. Although it is a simple procedure, in inexperienced
hands it may result in devastating complications in the short-and long-term.
Possible complications of circumcision include hemorrhage, edema, infection,
meatal stenosis, urethral fistula, unsightly scars, penile curvature, shortness of
the shaft skin, and, in the extreme, partial or total penile loss. The true incidence
of the complications is not known in Turkey, since in the male-dominant Turkish
population it is considered a shame to have any deformity concerning one's
penis. Frequently these patients seek medical attention for other health problems.

There are few reports about reconstruction of subtotal amputation of the penis
due to circumcision. However, several cases and reconstruction methods have
been reported for partial and complete penis loss for other reasons?s.

* From the Department of Plastic and Reconstructive Surgery, Hacettepe University Faculty of
Medicine, Ankara.

** Professor of Plastic and Reconstructive Surgery, Hacettepe University Faculty of Medicine.
*** Research Assistant in Plastic and Reconstructive Surgery, Hacettepe University Faculty of Medicine.
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Full-thickness skin grafts give durable and aesthetic results in penis
reconstruction, and a skin graft from the inguinal region matches the color of
the penile skin. Also, full-thickness skin grafts appear to grow at the same rate
as the patient. Baran and Horton” have experimentally demonstrated this parallel
growth in minipigs. We expect the child's penis will grow in accordance with
his total body growth, resulting in a functional penis size.
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