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Onset of Afebrile Seizure in Transient Erythroblastopenia of Childhood
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Abstract

We describe a girl aged 2 years 2 months who presented with anemia and transient erythroblastopenia of
childhood with the onset of afebrile seizure. She recovered spontaneously from transient erythroblastopenia
of childhood 1 month after diagnosis without the need of any packed red cell transfusions. Although
not a common disease, it was not very difficult to distinguish transient erythroblastopenia of childhood
from other causes of anemia by patient history, physical examination, and limited blood testing. To our
knowledge, this is one of the few documented cases of transient erythroblastopenia of childhood with
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neurological symptoms. Pediatricians should be aware of this disease to avoid unnecessary diagnostic

procedures and treatment.

Introduction

Transient erythroblastopenia of childhood (TEC) is a self-limited
anemia and a disorder of young children (i.e., 3 months to 4 years)
characterized by anemia associated with reticulocytopenia. That is
a very rare disease. TEC occurs in previously healthy children and
is secondary to temporary cessation of erythrocyte production. It is
important to distinguish TEC from other causes of anemia, such as
Diamond-Blackfan anemia (DBA). We report a girl, 2 years and 2
months old, with TEC associated with the onset of afebrile seizure.
She did not develop anemia and reticulocytopenia and TEC resolved
within 4 weeks. Afebrile seizure disappeared without sequelae.
Afebrile seizure as a complication of TEC is rare and therefore, we
report this case along with references to previous studies.

Case Presentation

A girl aged 2 years and 2 months was admitted with the complaint
of afebrile seizure. We did not observe anything during the review
of her family history. Furthermore, episodes were absent during her
perinatal period. According to the patient’s past history, she had a few
breath-holding spells (BHS) 1 month before her admission.

The patient presented with a clonic seizure of the right hand for 1
minute on the day of admission. The following were observed during
her examination at our hospital: heart rate of 97/min with a regular
beat; blood pressure, 105/53 mmHg; respiratory rate, 20/min; SpO,,
100% (room air); and body temperature, 37.4°C. Her height and body
weight was 80 cm (-1.7 SD) and 10 kg (-1.0 SD), respectively. Her
consciousness was clear without any neurological symptoms. There
were no remarkable chest, abdominal, or other findings except she
had a pale colored face. The patient’s hematological workup revealed
moderate anemia. The following were observed in the complete blood
count: white blood cell, 8800/pL; neutrophils, 61%; hemoglobin
level, 6.5 g/dL; red blood cells, 241x 10*/puL; low reticulocyte count
(7.23x% 10%/uL); mean corpuscular volume, 83.8 fL; mean corpuscular
hemoglobin, 27 pg; and mean corpuscular hemoglobin concentration,
32.2%. According to these data, the patient was determined to
have normocytic normochromic anemia and reticulocytopenia.
The following laboratory findings were also noted: aspartate
aminotransferase, 26 IU/L; lactate dehydrogenase, 206 IU/L; total
bilirubin, 0.3 mg/dL; serum iron, 119 pg/dL; unsaturated iron binding
capacity, 163 pg/dL; and ferritin, 99 ng/mL. She had low serum IgG
(572 mg/dL) and high erythropoietin (EPO) (563 mIU/mL) levels
(Figurel). The presence of coagulation disorders was not observed in
the laboratory findings (Table 1).
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The serum anti-human parvovirus B19 antibody was negative. Three
days after her admission (day 3), her hemoglobin level decreased to
6.0 g/dL without clear hemolysis or bleeding by ultrasonography.
Her general condition was good and therefore, we did not perform
a transfusion. The electroencephalogram (EEG) had broad
asynchronous high voltage slow waves (Figure 2). A high intensity
area was detected on the bilateral white matters around the cerebral
ventricle using fluid attenuated inversion recovery and T2 weighted
magnetic resonance imaging (MRI; Figure 3). Her hemoglobin levels
spontaneously recovered to 6.5 g/dL on day 8 without any treatment
and to 7.7 g/dL on day 11 with elevated reticulocytes, and she was
discharged.
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Figure 1: Laboratory course after hospital admission.
EPO: erythropoietin
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Complete blood count Biochemistry
WBC 8800/uL T.Bil 0.3 mg/dL
Neutrophils 61% Alb 4.4 ¢g/dL
Lymphocytes 30% AST 26 IU/L
RBC 241X104/uL ALT 11 IU/L
Hb 6.5 g/dL LDH 206 IU/L
Ht 20.2% BUN 7 mg/dL
MCV 83.8 fL Cr 0.22 mg/dL
MCH 27 pg Na 136 mEq/L
MCHC 32.2% K 4.4mEq/L
Reticulocytes 0.3% Cl 103 mEq/L
WBC 8800/uL Ca 9.0 mg/dL
Coagulation test P 4.6 mg/dL
PT 11.6 S CRP 0 mg/dL
APTT 2138 Glucose 93 mg/dL
D-dimer 0.3 pg/mL IgG 572 mg/dL
AT-3 106.4% EBV/VCA/IgG 0.1(<0.5)
CSF analysis EBV/VCA/IgM | 0.2 (<0.5)
SG 1.006 EBV EBNA <10
Protein 22.9 mg/dL Iron 119 pg/dL
Glucose 79 mg/dL UIBC 163 ug/dL
Cell 0/uL Ferritin 99 ng/mL
EPO 563 mIU/mL
Vitamin B12 203 pg/mL
Folic acid 18 ng/mL
HPV B19/IgM 0.36 (<0.8)
HbF 1.7%

Table 1: Laboratory findings at hospital admission.
MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin;
MCHC: mean corpuscular hemoglobin concentration; PT: prothrombin
time; APTT: activated partial thromboplastin time; AT: antithrombin;
EBV: Epstein-Barr virus; VCA: viral capsid antigen; EBNA: Epstein-Barr
virus nuclear antigen; UIBC: unsaturated iron binding capacity; EPO:
erythropoietin; HPV: human parvovirus; HbF: hemoglobin F; CSF:
\cerebrospinal fluid; SG: specific gravity :
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Figure 2. Electroencephalogram. Broad asynchronous high voltage slow

\waves are observed on day 3. These slow waves improved on day 45.
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FLAIR 2

Figure 3: Fluid attenuated inversion recovery (FLAIR) and T2 weighted
magnetic resonance imaging. High intensity areas on multiple white
matters around the cerebral ventricles (white arrows) are shown in both
\FLAIR and T2 weighted images.
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On day 45, her hemoglobin level increased to 11.4 g/dL with a
normal reticulocyte count (28.1 x 10° /pl). The IgG level increased to
707 mg/dL. Her EEG became almost normal with the disappearance
of slow waves; however, the white matter lesions of the MRI remained.
We did not perform a bone marrow puncture because her hemoglobin
spontaneously returned to normal levels within 1 month assessing her
clinical course and data. We diagnosed her with TEC based on the low
reticulocytes in the acute phase, transient anemia, age, and clinical
course. The gene mutations involved in the development of DBA
(RPS7, RPS10, RPS19, RPS24, RPS26, RPL5, RPL26, RPL11, RPL35A,
and GATAI) were not detected. She was immunocompetent and the
anemia has not recurred to date.

Discussion

TEC is an uncommon, benign normocytic anemia of unknown
cause characterized by reduced or absent mature erythroid
precursors, in an otherwise normocellular bone marrow, and a
complete spontaneous recovery. Although an association with viral
infections has been proposed (some viral infection may induce a
transient inhibition of erythroid cell formation) [1], the etiology of
TEC remains unknown. TEC is usually observed in patients older
than 6 months (generally between 1 and 4 years; range, 1 month to 6
years). Patients generally have anemia with hemoglobin levels of 6-8
g/dL with reticulocytopenia. According to epidemiological data [2],
the median age was 19 months, 56% children. At initial presentation,
the median hemoglobin level was 4.4 g/dL, which indicated severe
anemia. TEC is rarely experienced in practical clinics. Furthermore,
TEC is now diagnosed less frequently than the last 2 decades. The
treatment for TEC is supportive and sometimes transfusion is
needed in severe cases. In our patient, clinical intervention was not
required due to spontaneous recovery. Although the onset age of
DBA is different from that of TEC and DBA has to be included in
the differential diagnosis of TEC, the onset of TEC may be difficult
to distinguish from DBA. TEC can be distinguished from DBA based
on the above clinical and laboratory data. Unlike many patients
with DBA, those with TEC are clinically normal. We could obviate
a bone marrow aspiration by assessing these data. Pediatricians need
to be aware of TEC in order to prevent unnecessary diagnostic and
therapeutic measurements.
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In our present case, the anemia associated with TEC might have
caused the afebrile seizure although severe anemia is not usually
considered to be a cause of seizure. Anemia may lead to decreased
oxygen uptake in the lungs and therefore, reduce oxygen available
to the tissues, including central nervous system tissue. Anemia may
be associated with a variety of neurologic manifestations and affect
autonomic nervous function. Our patient showed the typical clinical
course of TEC (i.e., anemia of 1-2 month duration with complete
recovery). At the time of presentation, our patient might have already
been in the recovery phase because her EPO level was very high.
HbF (1.7%) was also slightly high, which indicated fetus-like blood
formation in the presence of high EPO. The patient’s hemoglobin
level was inversely correlated with EPO. In this case, EPO, rather than
the erythrocyte level, served as an early marker of RBC production.
A coincidence of hypogammaglobulinemia was also observed in a
report regarding a case of TEC [3].

In the acute phase, transient low IgG might show transient bone
marrow suppression. TEC was induced by the mechanism of bone
marrow suppression by some trigger, which might lead to neurologic
abnormalities of BHS and seizure. Chan et al. reported a case of
TEC with transient neurologic deficit where the child’s hemiparesis
resolved within 24 hours after the appearance of the symptom [4].
Tam et al. reported a child with TEC involving BHS. This child was
treated by oral iron supplementation, which resolved the spells but
the anemia remained [5]. In our case, the serum iron and ferritin
levels were normal and therefore, we did not provide her oral iron
supplementation.

Iron deficiency anemia (IDA) is highly associated with BHS, and
therefore, an evaluation of IDA with a complete blood count and serum
ferritin levels is warranted in children with BHS [6]. In these reports,
oral iron treatment was effective for 50% of BHS cases without IDA.
The value of iron supplementation in children with BHS who are not
anemic has not been well studied. However, the oral iron treatment
can be considered for BHS until the improvement of clinical episodes
even if patients do not have iron deficiency. The physiologic role of
iron is to regulate the autonomic nervous system. Iron may still assist
in the treatment of patients with BHS who are not anemic and have
normal hemoglobin levels. According to previous data, the oxidative
stress of serum was significantly higher in patients with BHS than in
controls [7]. The pathophysiology of BHS is not fully understood and
studies to elucidate this pathophysiology are anticipated.

The deterioration of the cerebral cortex as the suppression after
the seizure was probably shown in the transient abnormal EEG.
Simultaneously, high intensity areas on the white matter lesions were
observed during MRI. This suggested the existence of hypoxia episodes
and cerebral anoxia. Furthermore, the clonic movement of the limb
might have possibly occurred as a result of this cerebral anoxia. All
these findings spontaneously resolved with the improvement of
anemia. Her seizure has not recurred to date.

Conclusion
We report a case of TEC associated with the onset of afebrile seizure.

The existence of anemia and TEC must be considered during a case of
seizure, which can prevent unnecessary diagnostic procedures.
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