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Comparison of growth and neuropsychological function after treatment
for hematologic and oncologic diseases in monozygotic twins
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Purpose : The primary purpose of this study was to evaluate the growth and neuropsychologic
function following treatments for pediatric hematologic and oncologic diseases. Healthy monozygotic
twins served as ideal controls for comparison to exclude possible confounding factors.

Methods : Seven children treated with various hematologic and oncologic diseases were included in
the study: acute lymphoblastic leukemia (ALL; n=2), Diamond-Blackfan anemia twins (n=2), and
aplastic anemia (n=3). The median age at the diagnosis was 5.2 (0.3-15) years. The median duration
of follow-up was 7.2 (4.9-10) years. Controls were healthy monozygotic twins. Growth was measured
and the percentile channels were evaluated sequentially for patients. The K-WISC III was applied
and compared in 5 pairs of patients and controls.

Results : Similar growth profiles were noted for the twins. The percentiles at diagnosis was 3-10 in
3, 25-50 in 2, and 50-75 in 2 cases. All patients stayed in their growth percentiles through follow-up,
except for 1 patient who became obese. For IQ tests, the mean behavioral, verbal and full scale 1Q
scores of patients were 88.0, 93.8, and 89.8, respectively, and those from their corresponding controls
were 92.2, 97.0, and 91.7 (P>0.05). However, 2 children who were treated for ALL had lower IQ
scores.

Conclusion : Similar growth profiles were observed in the monozygotic twins in terms of height and
weight. The 1IQ scores of patients were similar to those of monozygotic twins. However, prophylactic
CNS-directed therapy for leukemia might adversely affect the IQ scores. A further prospective study
on larger number of twins is warranted. (Korean J Pediatr 2007;50:182-189)
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Table 1. Clinical Characteristics of the Patients and Therapeutic Modalities
Di . Age at < Follow-up Other Treatment
14gnosts diagnosis Sex duration anomalies o
g Radiation IT-MTX
Case 1 ALL(LI) 3Y 3M Female 6Y ™ - CCG 1881 14 x
precursor B
Case 2 ALL(L2) 6Y 10M Male 5Y 5M - CCG 1891 1,800 cGy 14 x
T cell (cranial)
Case 3 SAA Y Male 4Y 9M - ATG+CyA
Syngenic BMT
Case 4 SAA 3Y 8M Female 5Y - 1st Syngenic PBSCT

2nd Syngenic PBSCT
engraftment failure
Case 5 SAA 15Y Male 8Y 9M - 1st Syngenic PBSCT 750 cGy
2nd Syngenic BMT
3rd Syngenic PBSCT

CyA
Case 6 DBA 3M Female 10Y MVP with  Prednisolone
severe MR
Case 7 DBA 3M Female 10Y ASD Prednisolone
Polydactyly

Abbreviations : ALL, acute lymphoblastic leukemia; SAA, severe aplastic anemia; DBA, Diamond-Blackfan anemia; MVP, mitral
valve prolapse; MR, mitral regurgitation; ASD, atrial septal defect; ATG, antithymocyte globulin, CyA, cyclosporine A; BMT,
bone marrow transplantation, PBSCT, peripheral blood stem cell transplantation; I'T-MTX, intrathecal methotrexate
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Table 2. Comparison of Growth between Patients and Healthy Monozygotic Twins

Height at diagnosis (P) Weight at diagnosis (P) Recent height (P) Recent weight (P)
Case 1 95.6 (50-75)-3Y 3M 14 (25-50)-3Y 3M 135 (25-50)-9Y 10M 30 (25-50)-9Y 10M
Twin 1 135 (25-50)-9Y 10M 30 (25-50)-9Y 10M
Case 2 118 (25-50)-6Y 10M 26.3 (50-75)-6Y 10M 144.6 (25-50)-12Y 3M 39.4 (25-50)-12Y 3M
Twin 2 145 (25-50)-12Y 3M 37 (25-50)-12Y 3M
Case 3 1274 (75-90)-7Y 26.8 (75-90)-7Y 146.8 (25-50)-11Y 9M 51.3 (75-90)-11Y 9IM
Twin 3 145 (10-25)-11Y 9M 37.2 (25-50)-11Y 9IM
Case 4 97.3 (25-50)-3Y 8M 155 (50-75)-3Y 8M 138.3 (50-75)-8Y 8M 30.7 (50-75)-8Y &M
Twin 4 139.2 (50-75)-8Y 8M 28 (25-50)-8Y 8M
Case 5 156 (3-10)-15Y 44 (<3)-15Y 163 (3-10)-19Y 59 (3-10)-19Y
Twin 5 159.8 (<3)-19Y 615 (3-10)-19Y
Case 6 58 (10)-3M 49 (3)-3M 1475 (50-75)-10Y 4M 38.2 (50-75)-10Y 4M
Case 7 54.9 (3-10)-3M 3.9 (£3)-3M 140.1 (25-50)-10Y 4M 35.6 (25-50)-10Y 4M
Sister 152.8 (>97P)-9Y 1M 39.2 (90-97)-9Y 1M

Abbreviation - P, percentile
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