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Estimation of Frequency, Populaton Doses and Stochastic Risks in
Medical Uses of Radiopharmaceuticals in Japan, 1982

]

3. Population Doses and Risk Estimates

Takashi Maruyama, Hiroshi Yamaguchi, Yutaka Noda, Yoshikazu Kumamoto*,
Kazuo Iwai** and Kanae Nishizawa™***
*Division of Physics and Technical Services, National Institute of Radiological Sciences
**Department of Radiology, School of Dentistry, Nihon University
***Department of Radiology, School of Medicine, Kyourine University

Research Code No. : 302, 302.1
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The population doses have been estimated on the basis of the annual number of nuclear medicine
procedures evaluated from a nationwide survey, using organ or tissue doses determined with a
modified MIRD technique. Risk estimates of the stochastic effects have been evaluated using the organ
or tissue doses, population doses and risk factors.

The annual population doses from diagnostic nuclear medicine procedures were 4.2 uGy person~!
for the genetically significant dose, 15.7 4Gy person-'for per Caput mean bone marrow dose, 12.0 MGy
person~'for the leukemia significant dose and 5.0 4Gy person-! for the malignant significant dose,
respectively. The collective dose equivalents from diagnostic nuclear medicine procedures were
estimated to be 2334 man Sv for male and 1907 man Sv for female, with a total of 4241 man Sv.

The common use of unsealed radionuclides for therapy is administration of sodium iodine-131 (Na
131]) for hyperthyroidism. The pupulation doses from the therapeutic procedures for hyperthyroidism
using *'T were 0.19 #Gy person~1 year~! for the genetically significant dose, 8.0 xGy person-! year—! for
the per Caput mena bone marrow dose, 7.0 4Gy person-! year-! for the leukemia significant dose and
464 uGy person~! year~! for the malignant significant dose. The collective effective dose equivalent
was estimated to be 64000 man Sv for male and 621000 man Sv for female, with a total of 685000 man
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The risk of stochastic effects from the uses of radiopharmaceuticals for diagnosis and therapy was
estimated to be about 7 for genetic effects, about 5 for leukemogenesis and about 913 for carcinogenesis
for the whole population in Japan. The large value of carcinogenetic risk may be due to the highest
exposure of the thyroids during the therapy for hyperthyroidism.
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Table 1 significant Factors for Estimation of
Population Doses.

Relative Leukemia Malignant

Child Significant Significant
Age Expectancy actor ‘actor

Male Female Male Female Male Female

0-4 1.00 1.00 0.99 0.99 0.93 0.94
5-9 1.00 1.00 0.99 0.99 0.91 0.93
10-14 1.00 1.00 0.99 0.99 0.87 0.91
15-19 1.00  1.00 0.99 0.99 0.80 0.87
20-24 0.97 0.92 0.98  0.99 0.74 0.82
25-29  0.72  0.47 0.98  0.98 0.65 0.74
30-34 0.3¢  0.12 0.97  0.98 0.54 0.65
35-39 0.092 0.007 0.95 0.97 0.45 0.54
40-44 0.019  0.003 0.93 0.95 0.34 0.45
45-49 0.0045 0.0001 0.90 0.93 0.26 0.34
50-54 0.0015 — 0.87 0.90 0.18 0.26
55-59  0.0007 — 0.80  0.87 0.10 0.18
60-64 0.0001 — 0.69 0.80 0.05 0.10
65-69 - o 0.56 0.69 0.02 0.05
70-74 - = 0.38 0.56  0.004 0.02
75~ o o 0.23 0.3 — 0.004
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Simbols  Radionuclides Radiopharmaceuticals
Te-1 L i Fertechnetate
Te-2 28m e MDP
Te-3 SiTie Colloidal Sn-hydroxide
Te-4 wnTe Phytic acid
Te-5 wnTe Albumin
Tc-6 ST DTFA
Tec-7 mTy: HIDA
Tc-8 WnTe PYP
Tc-9 Ll i MAA
Te-10 wnTe EBC
Te-11 Ll b Others

1-1 18L] Fibringen
1-2 18] Adosterol
1-3 1a1] Hippurate
1-4 | HSA
1-5 S| Nal
1-6 | Nal
1-7 125] HSA
1-8 135] PVP
1-9 124] Hippurate
Ga-1 ¥Ga Citrate
TI-1 SLT) Chloride
Se-1 *Se Selenometionine
Se-2 Se Cinitadrain
Xe-1 1Y e v
Xe-2 12X e Gas
In-1 B 1] DTPA
In-2 mn Chloride
In-3 H]n oxine
Au-1 Ay Colloid
Kr-1 SImKy- Generator
Kr-2 simKr Gas
Cr-1 $1Cr NaCr
Cr-2 SCr RBC
Fe-1 *Fe Ferric citrate
Co-1 Co Cianocobalamin
Co-2 *Cao Cianocobalamin
Ca-1 Ca CaCl
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DRI2% % EHD TS,
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Table 3 Annual Population Doses by Age-group from Uses of Radiopharmaceutcals in Diagnostic
Nuclear Medicine.

Age group
(years old)

(uGy person™ year™!)

GSD

CMD

(uGy person~* year™')

LSD
(uGy person~' year™')

MSD

(uGy person™ year™')

Male Female Total Male Female Total Male Female Total Meal Female Total
0- 4 0.539 0.207 0.746 0.099 0.075 0.174 0.098 0.075 0.173 0.168 0.156 0.324
5-9 1.041  0.174 1.215 0.079 0.055 0.134 0.079 0.055 0.134 0.146 0.113 0.259
10-14 0.777 0.112 0.889 0.069 0.046 0.115 0.068 0.046 0.114 0.110 0.08¢ 0.1%4
15-19 0.165 0.124 0.289 0.070 0.056 0.126 0.069 0.055 0.124 0.095 0.082 0.177
20-24 0.143 0.209 0.352 0.094 0.097 0.191 0.092 0.096 0.18 0.110 0.135 0.245
25-29 0.206  0.131 0.337 0.470 0.135 0.605 0.460 0.132 0.592 0.205 0.152 0.357
30-34 0.137  0.073 0.210 0.251 0.299 0.550 0.244 0.293 0.537 0.209 0.290 0.499
35-29 0.051 0.012 0.063 0.634 0.519 1.153 0.602 0.504 1.106 0.249 0.451 0.700
40-44 0.014 0.003 0.017 0.655 0.383 1.038 0.609 0.364 0.973 0.226 0.268 0.494
45-49 0.005 0.001 0.006 0.891 0.517 1.408 0.802 0.481 1.283 0.241 0.251 0.492
50-54 0.002 0 0.002 1.102 1.061 2.163 0.959 0.955 1.914 0.225 0.351 0.576
55-59 0.001 0 0.001 1.279 0.623 1.902 1.024 0.542 1.566 0.137 0.157 0.294
60-64 0 0 0 0.824 0.606 1.430 0.568 0.484 1.052 0.054 0.084 0.138
65-69 0 0 0 0.829 0.691 1.520 0.464 0.477 0.941 0.021 0.043 0.069
T70-74 0 0 0 1.015 0.600 1.615 0.386 0.336 0.722 0.005 0.016 0.021
75- 0 0 0 0.766 0.598 1.364 0.176 0.227 0.403 0 0.003 0.003
Unknown 075 .014  0.089 0.118 0.057 0.175 0.114 0.056 0.170 0.077 0.051 0.128
Total  3.16 1.06 4.22 9.24 6.42 1566 6.82 518 12.0  2.28 2.69 4.97

Table 4 Annual Population Doses by Type of Radiopharmaceuticals from Uses of Radiopharmaceuticals in
Diagnostic Nuclear Medicine. (see Table 2)

Radio- GSD CMD LSD MSD
pharma- (uGy person~* year™) (uGy person~! year!) (uGy person™* year~') (uGy person™! year™')
icals Male Female Total Male Female Total Male Female Total Male Female Total
Te-1 0.096 0.044 0.140 0.183 0.180 0.363 0.133 0.149 0.282  0.159 0.221 0.380
Te-2 0.300 0.137 0.437 0.656 0.675 1.331 0.444 0.550 0.994 0.155 0.232 0.387
Te-3 0.0021 0.0033 0.0054 0.153 0.096 0.249 0.112 0.075 0.187 0.043 0.038 0.081
Te-4 0.0082 0.010 0.0182 0.642 0.374 1.016 0.465 0.292 0.757  0.170 0.132 0.302
Te-5 0.059 0.021 0.080 0.238 0.124 0.362 0.165 0.095 0.260 0.036 0.025 0.061
Tc-6 0.0089 0.027 0.0359 0.231 0.177 0.408 0.171 0.145 0.316 0.254 0.250 0.504
Te-7 0.0071  0.042 0.0491  0.263 0.236 0.499 0.182 0.186 0.368 0.049 0.059 0.108
Tc-8 0.024 0.015 0.039 0.476 .299 0.775  0.303 0.219 0.522 0.018 0.019 0.037
Tec-9 0.0065 0.0038 0.0103 0.089 0.053 0.142  0.061 0.042 0.103  0.084 0.080 0.164
Te-10 0.0016 0.0040 0.0056 0.070 0.041 0.111  0.051 0.033 0.084 0.038 0.040 0.078
Te-11 0.0005  0.00077 0.0012 0.016 0.016 0.032 0.011 0.013 0.024  0.005 0.0062 0.0112
Te-total 0.514 0.308 0.8217 3.017 2.271 5.288 2.098 1.799 3.897 1.011 1.022 2.1132
I-1 0.075 0.181 0.256 0.115 0.779 0.894 0.095 0.708 0.803 0.042 0.506 0.548
I-2 0.158 0.058 0.216 0.062 0.072 0.134 0,045 0.062 0.107  0.057 0.087 0.144
I-3 0.00005 0.00005 0.0001 0.0002 0.00026 0.00046 0.00016 0.00023 0.00039 0.0007 0.0012 0.0019
I-4 0.498 0.078 0.576 0.072 0.046 0.118 0.061 0.039 0.10 0.061 0.037 0.098
I-5 i] 0 0 0 0.00013  0,00013 0 0.00005  0.00005 0 0.00010 0.0001
1-6 0.00093 0.0010 0.0019 0.004 0.012 0.016 0.0032 0.010 0.0132 0.021 0.065 0.086
17 0.000001 0.00003 0.000031 0.00008 0.00028 0.00036 0.00007 0.00027 0.00034 0.000008 0.00004 0.000048
1-8 0.00005 3x10-" 0.00005 0.00028 0.00026 0.00054 0.0003 0.00023 0.00053 0.00004 0.00002 0.00006
I-9 0.00003 3x10-° 0.00003 0.00011 0.000007 0.0001170.00009 0.000006 0.0000960.0002  0.000005 0.000205
I-total 0.732 0.318 1.05 0.254 1.910 1.16 0.205 0.820 1.02 0.182 0.696 0.878

Ef63E12 250
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Ga-1  0.870  0.268 1.138  2.03 1.44 3.47  1.38 1.12 2.50  0.370  0.379  0.749
TI-1  0.766  0.089  0.855  0.85 0.59 1.44  0.609  0.462 1.071  0.209  0.207  0.416
Se-1 0.075  0.039 0.114 1.2 0.753 1.953  0.833  0.585 1.418 0.18%8  0.169  0.357
Se-2  0.023  0.0025 0.0255 0.062 0.087  0.149 0.052 0.074  0.126 0.019  0.026 0.045
Xe-1 0.0013  0.00038 0.00168 0.0018 0.00047 0.00227 0.0012 0.0004  0.0016 0.00045 0.00026 0.00071
Xe-2 0.0055 0.00223 0.00773 0.0041 0.002  0.0061 0.0028 0.0015  0.0043 0.0038 0.0032 0.007
In-1 0.012  0.015 0.027 0.098 0.068  0.166 0.073  0.053  0.126 0.0  0.068  0.154
In-2 0.014  0.0036 0.0176 0.031  0.016  0.047 0.025  0.012 0.037  0.0076 0.0032 0.0108
In-3  0.0020 0.0070 0.009 0.048  0.029  0.077 0.038  0.027  0.065 0.0048 0.0078 0.0126
Au-1  0.00078 0.00034 0.00112 0.017 0.010  0.027 0.013  0.008 0.021 0.0091 0.0064 0.0155
Kr-1 0.01 0.0031 0.0131 0.0054 0.0024  0.0078 0.0038 0.0018  0.0056 0.0026 0.0016 0.0042
Kr-2  0.000003 0.000001 0.000004 0.00012 0.00004 0.00016 0.00008 0.0003  0.00011 0.00008 0.00004 0.00012
Cr-1 0.00018 0.00062 0.0008 0.00060 0.00083 0.00143 0.0005 0.0008  0.0013 0.00016 0.00039 0.00055
Cr-2 8x10-* 0.00003 0.00003 0.00009 0.00005 0.00014 0.00005 0.00005 0.0001 0.000014 0.00005 0.000064
Fe-1 0.093  0.0018 0.0948 0.013  0.026  0.039 0.011 0.018 0,029 0.0047 0.0046 0.0093
Co-1 0.00003 1x10-7 0.00003 0.00004 0.00005 0.00009 0.00003 0.00004 0.00007 0.00002 0.000026 0.000046
Co-2  0.00004 1x10-* 0.00004 0.00008 0.00021 0.00029 0.00007 0.00013 0.0002 0.00005 0.00004 0.00009
Ca-1  0.038 0 0.038  1.62 0.216 1.836  1.47 0.195  1.665 0.179  0.019  0.0198
Total  3.16 1.06  4.22  9.24 6.42 15.66  6.82 5.18 12.0 2.28  2.69 4.97

LSD X mEimE iz &/ Nl L i 5 MR A
BERFYAET S, CMD L h/hXinfEis e
5, BR—ADI0VESIH O LSD X, BHT
6.82uGy, ZtET5.18uGy #5112.00uGy TH -
fo. BT, S0EEOFEILEHTEEDH
17%, #HTH#12% & CMD D3B{ it ~T%4
Ehnixbhtc, &R T, BETLEOH
18%, LHTISHTH - 1.

MSD 4RI THE S hid, BT
2.28uGy, i T112.69uGy TH54.97uGy T
Hote, FFlTE, Bid b30mE R L VM0
AOHEBRKEL, BET-Thi L MSD 0
9 %% i, L TIMEH15% % X V404 H
10%% HDT 5, FEH T, 0% T
X BEEHKE , BETIE4A MSD 0f920%,
THETH22% 2 Te it L - ThHB bR Tz,

3. EEXMRELS

E#ERFEZEREE, ABHEOWLAWAIREND
OWER LB T2 L &, EHEHHELEL A
5Z ERIBLT\V5, ICRP Publ. 42 iz X hiE?,
AL E ML E SRR TEREI NS,

Se=ZHgN (Hs)j (5)

ZZC, N(He)ik, Hp &\ o ERHEYES

XFH2EHAICET 2BEACKTH D, SeDHAL

(66)

Table 5 Collective Effective Dose Equivalents

by Age-Group from Uses of Radiophar-
maceuticals in Diagnostic Nuclear Medicine.
CDE

?}%ealg:;)olgs) (manSv)

Male Female Total
0- 4 44 38 82
5-9 50 35 85
10-14 40 23 63
15-19 29 20 49
20-24 30 35 65
25-29 59 42 101
30-34 82 91 173
35-39 116 160 276
40-44 143 130 273
45-49 204 153 357
50-54 281 256 537
55-59 286 183 469
50-64 234 175 409
65-69 226 207 433
70-74 282 167 449
75~ 198 175 373
Unknown 30 17 47
Total 2334 1907 4241

tman Sv (A s »—=<1 L) THAH,
Table 5 % & U8 Table 6 %, #F, HipEBEIE
D2 A TROSeTRT, BEZEZENIIC LB S,
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Table 6 Collective Dose Equivalents by Type of
Radiopharmaceuticals from Uses of Radiophar-
maceuticals in Diagnostic Nuclear Medicine.
(see Table 2)

) CDE
Radiopbarna ()
Male Female Total
Te-1 96 95 191
Te-2 130 135 265
Te-3 85 54 139
Tec-4 350 206 556
Te-5 30 16 46
Tc-6 167 130 297
Tc-7 42 40 82
Tc-8 33 22 55
Tc-9 40 24 64
Te-10 153 91 244
Te-11 9 9 18
Te-total 1135 822 1957
I-1 30 207 237
I-2 124 144 268
1-3 0.36 0.48 0.84
I-4 28 15 43
I-5 0 11 11
1-6 23 66 89
I-7 0 0.01 0.01
1-8 0.01 0.01 0.02
1-9 0.06 0 0.06
I-Total 205 444 649
Ga-1 3N 264 635
Ti1-1 246 154 400
Se-1 202 129 331
Se-2 11 15 26
Xe-1 0.59 0.17 0.76
Xe-2 2 1 3
In-1 52 36 88
In-2 5 2 7
In-3 3 2 5
Au-1 30 18 48
Kr-1 1.8 0.84 2.64
Kr-2 0.11 0.03 0.14
Cr-1 0.08 0.11 0.19
Cr-2 0.08 0.05 0.13
Fe-1 8 11 0.19
Co-1 0.04 0.04 0.08
Co-2 0.06 0.14 0.02
Ca-1 61 8 69
Total 2334 1907 4241

%, B#:72334man Sv, Lt T1907man Sv &5t
4241man Sv TH 5, B TIL, *"Tcic L 5 S
PNEEDOR46%x DT W5, ERFITE, B

FEFI634F12 5258
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Table 7 Annual Population Doses and Collective Dose Equivalents by Age-Group from Uses of [
Radiopharmaceuticals in Therapeutic Nuclear Medicine.
GSD CMD LsSD MSD CDE
(‘:‘r'g:rgr&?) (uGy person™* year™)  (uGy person~' year™') (uGy person™* year-') (uGy person—! year—1) (manSv)
Male Female Total Male Female Total Male Female Total Male Female Total Male Female Total
0— 4 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0
5— 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10—14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15—19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20—24 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0
25—29 0.014 0.036 0.0% 0.02 0.064 0.084 0.02 D.063 0.083 2.634 9.423 12.057 1753 5506 7259
30—34 0.020 0.1 0.12 0.062 0.706 0.768 0.06 D.692 0.752 6.633 91.090 97.723 5314 60590 65904
35—39 0.008 0.007 0.015 0.093 0.816 0.909 0.089 0.792 0.881 8.320 87.48) 95.8 7998 70040 78038
40—44 0.001 0.001 0.002 0.066 0.313 0.379 0.062 0.297 0.359 4.478 27.91 32.38% 5697 26820 32517
45—49 0.001  0.001 0.002 0.129 0.517 0.646 0.116 0.481 0.587 6.651 34.87 41.521 11070 44350 55420
50—54 0 1] 0 0.208 2.684 2.892 0.181 2.415 2.596 7.408 138.5 145.908 17800 230300 248100
55—59 0 0 0 0.041 0.138 0.179 0.033 0.12 0.153 0.811 4.938 5.749 3506 11860 15366
60—64 0 0 0 0.062 1.267 1.329 0.043 1.014 1.057 0.614 25.15 25.764 5314 108700 114014
65—69 0 0 0 0.047 0.659 0.706 0.026 0.454 0.48 0.185 6.535 6.72 3999 56510 60509
70—74 0 0 0 0.005 0.015 0.02 0.002 0.009 0.011 0.004 0.061 0.065 438 1315 1753
75— 0 0 0 0.01 0.054 0.064 0.002 0.02 0.022 0 0.043 0.043 877 4602 5479
Unknown 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 044 145 189 .743 7.23 7.98 634 6.36 6.99 38 426 464 64000 621000 685000

Table 8 Comparison of population doses and collective effective dose equivalents from recent medical
exposures in Japan.

Population Dose (uGy person™ year—') Collective Effective Dose

Radiological Procedures GSD LSD MSD Equivalent(man Sv)
Male Female Total Male Female Total Male Female Total Male Female Total
Stomach mass screening 0.42 1.38 1.08 52.6 47.6  100.2  37.0 42.4 79.4 7915 8220 16135
Chest mass screening 0.17 52.6 28.0 3444 3363 6808
Brachy therapy 0.00108 0.00681 0.00789 0.54 18.71 19.25 1.87 169.7 171.6 320 51000 51320
Nuclear medicine
Diagnosis 3.16 1.06 4.22 6.82 5.18 12.00 2.28 2.69 4.97 2334 1907 4241
Therapy 0.044 0.145 0.189 0.634 6.36 6.99 38, 426. 464. 64000 621000 685000
Dental Radiography 0.0712 0.0058 0.0770 4.31 5.26 9.57 3.37 5.09 8.46 1272 1636 3908

Table 9 Annual collective effective dose equiva-
lqnt and annual per Caput effective dose equiva-
lent for diagnostic nuclear medicine.

1) &Y =22
BEFECR T A AEEEROFIRIC X » T,
EREEICE S 5 ah i iEENFE, mm

Collective effective per Caput effective BEIUHKADY) AZEFNFR, eRp, 1Rpls X

Country dose equivalent dose equivalent
(man Sv (mSv) UnRp & ThIE, TRHD Y 227 3KRCHET

USSR 1981 8700 0.034 %z

United e

Kingdom 1982 w0 0.017 (Ro= (GSD)X185X10-*X (FF3ED FHEHD
gnited 1982 32000 0.14 R,= (LSD)X20X10-*x (Am) (6)
%%Ir)g;lem o 4240 0.035 nRp= (MSD) X 165X 107* X ()\. H?

Sweden 1983 540 0.060 T, HAOE R, FhENBEHFE,

HIMlFER L OCBAFREOY 27 RETH 5,
Table 35 LV 4 DERMHEE L1982FE0 A 9%

(68) BAREREE 488 F125
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Table 10 Population risks from the uses of radiopharmaceuticals in nuclear medicine.
T fRisk P d Population Dose Risk Factor Population Risk
e rocedure Gy person~' year-') Gy P Estimates
Diagnosis 4.22 J 6.89
18510~ 8.82x107
Genetic Therapy 0.044 8 0.072
Total 4.66 6.962
Diagnosis 12.0 | 2.83
20x10-* 18108
Leukemia Therapy 6.99 2010 =18 1.€65
Total 18.99 4.48
Diagnosis 4.97 y 9.68
—4 . X | 8
Malignant Therapy 464. 16510 s 903.

Total 468.97 912.68
BAWTEHELIEREEDO Y X 2 % Table 10 i BADZF2 ) A7 KR CEHEEIS,
KT, 1982 DBEFZHIER L CHREICL - T, cRi=¢d, X100 X 107Gy,
BEOANODLLEETNRBTHA S FHOH T A LR =1d, X 20 X107*L (7

A DHOBENBEHFEDRENTFEIL
5, ¥, £ERO 5 B# 5 AHBIEA H IR,
FIOI3 A MBI AT A & LR TFHEEINS,
2) AADYRD
HERMERGORSEICLZEADY 2 7 i34EH
DgE LAk, BEHEEDO) A7, HMEE X
URADY A2z D320bicd, BIEHHELE
APREET B THH 5 FHOBICEIRT 5,
ML L OB OFECITEBRIBEAB D, X
OO FERICK > THTT AT EXRDH S,
ZDXHREHRT, thbDBEORZ HHERIL
BMELTTREE SR, ERcBRT > EER
FTREBEEREE LRI SRV, kEBBD

MRk =mdy X 165> 10~*M,

T, R, LRl X UWRLE, FhEFh k4E
BEOEADOBEGREED Y A2, HFEE LT
BADY) A2 THD, gdy, B L OpdlEE T
h, kKEBEOBEVBHEERERORFT L -
TEUCERMBRERE, BHEES X UCEDRET
H5B, GBLAOBMEL, ThZho) 27 GETH
57, Table 11122, 3 OMHEERRDIC) 5@
AD Y A7 xRT, FHEBBIRE) R ZPKEN
ZEMbhE,

5 #& @

D 19824 BA 2B TIThbhicEKEZBW T

FH-ERHER, GSD 24.22, CMD 2315.66,

Table 11 Individual Risks from the Uses of Radiopharmaceuticals in Diagnostic Nuclear Medicine.

Male(age) Female(age)
Type of Risk 1 5 10 15 25 1 5 10 15 25
(x10-%) (x10-%)
Genetic 2.6 Dl 3.8 1.6 1.0 15T 1.0 1.3 1.7 0.80
Te-2 Leukemia 0.90 0.56 0.78 1.1 1.1 0.90 0.56 0.78 1.1 1.1
% Malignant 1.6 1.5 2.0 24 1.9 25 16 23 18 2.3
Total 5.1 4.8 6.6 5.1 4.0 5.1 3.2 4.4 4.6 4.2
Genetic 1.1 1.3 1.5 0.20 0.12 0.60 0.35 0.35 0.21 0.10
-2 Leukemia 0.034 0.021 0.025 1.017 0.017 0.034 0.021 0.025 0.017 0.017
Malignant 0.85 0.56 0.65 0.40 0.29 0.87 0.57 0.73 0.43 0.33
Total 2.0 1.9 2.2 0.51 0.43 1.5 0.94 0.81 0.66 0.45
IEFI63412 3250 (69)
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