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ABSTRACT

Objective: A total of five students at same middle school were reported to be diagnosed with pediatric leukemia
(n=2), non-Hodgkin’s lymphoma (NHL, n=1) and aplastic anemia (n=2) between 2016 and 2017. The aims of
this study are to assess exposure to environmental hazardous agents known to be associated with the risk of
leukemia and to examine whether the environment of school is associated with the risk leukemia.

Method: A total of 11 environmental agents causing childhood leukemia were monitored using international
certified method in schools where patients had ever attended. Radon & Thoron detector was used to monitor real-
time airborne radon and thoron level (Bg/m®). Clinician interviewed two among nine patients who agreed to
participate in this study in order to examine the association of demographic and genetic factors by individually.
Leukemia, NHL, and aplastic anemia were grouped into lymphohematopoietic disorder (LHP).

Results: Except for airborne radon level, no environmental agents in school and household where patients may
be exposed were found to higher than recommended airborne level. Clinical investigation found no individual
factors that may be associated with the risk of LHP. Higher airborne radon level than Korea EPA’s airborne radon
criteria (148 Bg/m®) was monitored at most of several after-class room of one elementary school, where two
leukemia patients graduated. Significant radon level was not monitored at class-room. Significant exposure to
radon of patients was not estimated based on time-activity pattern.

Conclusions: Our results have concluded that there have been no environmental factors in school and household
environment that may be associated the risk of LHP.
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Table 1. The distribution of patients by school where patients graduated and attended at diagnosis (n=9)

School Number at diagnosis (year diagnosed) School attended

- “B” elementary school (n=4)

“A” middle school : ; gg}g; - “C”‘element.ary school (n=1)
- No information (n=1)

“B” elementary school No Not applicable

“C” elementary school 2 (2009 & 2015) Not applicable

“E” high school 1 (2006) No information

Table 2. A total of eleven environmental hazardous agents associated with the risk of leukemia and non-Hodgkin’s

lymphoma (NHL)

Category Agents Leukemia NHL References
Benzene Group 1 Group 1
1,3-butadiene Group 1 Group 1
Ethylene oxide Group 1 Group 1
. Formaldehyde Group 1 Group 1
Chemical agent ) .
Polyvinyl chloride Group 1 Group 1 .
; IARC Monographs”
Trichloroethylene Group 1 Group 1
Lindane (pesticide) Group 1 Group 1
Antineoplastic drug Group 1 Group 1
X-ray & y-ray Group 1 Group 1
Physical agent ELF-MF Group 2B Limited evidence
Not consistent 16:23)
Radon (controversial) No report
Parental smoking/ .
. L. Not consistent 2.15)
Behavioral agent drinking, exposure to (controversial) No report

other chemicals

Definition and abbreviation: Group 1, definitely carcinogenic to humans; Group 2A, probably carcinogenic to humans; Group
2B, possibly carcinogenic to humans; NHL, non-Hodgkin’s lymphoma; ELF-MF; Extremely low frequency-magnetic field.

o1& 20199 69 EA| WAl (Benzene), 1.3-FE}C]Sl
(1,3-Butadiene), ¥&LH8] = (Formaldehyde, HCHO),
g HAS-Alo] = (Ethylene oxide), EE|EZZo 2
(Trichloroethylene), ]38} WAMA (@ 2Fo] &), =
A F3}217) (Extremely low frequency magnetic field,

ELF-MF)°] th(https://www.iarc.fr/). WHO &
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Table 3. A summary of sampling and analytical methods for environmental hazardous agents casing leukemia

Agent Method Sampling media/instrument
vOC Direct reading - ppb-RAE 3000 (Model. PGM-7340)
Benzene - Active sampling . - Sampling: Lov.v flow pump and Tenax TA tube
- Instrumental analysis - Sample analysis: GC-MSD
Formaldehyde Direct reading - Multi-RAE (Model. PGM-6208)
ELF-MF Direct reading - EMDEX-II monitor

Radon & thoron Direct reading

- Radon & Thoron detector (Model. EQF-3220)

Abbreviations: VOC, volatile organic compounds; GC-MSD, gas chromatography-mass spectrometry detector; ELF-MF;

extremely low frequency-magnetic field.

27 717](Model: ppb-RAE 3000, PGM-7340,
Sunnyvale, CA, USA)E o]&3}e] o] 5% 7HFHo7
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chromatography-mass spectrometry detector, GC-
MSD, Agilent Technologies, Santa Clara, CA, USA)
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