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Fig. 1. Changes in rate of mycoses among total autopsy cases and of causative agents of mycoses from 1969 to 2001 in Japan

Cases of stillborn babies were excluded from the annual autopsy cases.

Visceral mycoses increased noticeably from 1.60% in 1969 and peaked at 4.66% in 1990, with incidences of candidosis and

aspergillosis showed the greatest increase. Since 1990, however, the frequency of visceral mycoses has decreased gradually.

Until 1989, the predominant causative agent was Candida followed in order by Aspergillus and Cryptococcus. Although the rate of

candidosis has decreased by degrees from 1990, the rate of aspergillosis increased and surpassed that of candidosis in 1991.
Aspergillosis increased conspicuously in 1997 (Aspergillus 40.9%, Candida 34.8%) and in 2001, the rate was even higher

(Aspergillus 46.0%, Candida 27.4%) .
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Table 1. Annual frequencies of visceral mycoses and of mycoses without or with leukemia and myelodysplastic syndrome (MDS), and

mycoses rate in transplantation recipients and in GVHD with leukemia and MDS among the total autopsy cases for the years 1989,

1993, 1997 and 2001*

Total autopsy cases

Year* 1989 1993 1997 2001
Autopsy cases
Total no. of autopsies 37,557 31,027 26,681 25,459
Total with infection (% of total) 1,673 ( 4.5) 1,186 ( 3.7) 1,143 ( 4.3) 1,165 ( 4.6)
with monopathogen infection (%) 1,5687(94.86%) 1,096 (96.48 %) 1,106 (96.76 %) 1,125(96.57%)
with complicated infection®** (%) 86( 5.14%) 40( 3.52%) 37( 3.24%) 40( 3.43%)
Autopsy cases except leukemia and MDS
Year* 1989 1993 1997 2001
Total no. of autopsies 36,000 29,819 25,576 24,422
Total with infection (s) (% of total) 1,238 ( 3.4) 817( 2.7) 897( 3.5) 905( 3.7)
with monopathogen infection (%) 1,186 (95.80%) 799 (97.80%) 872(97.21%) 877(96.91%)
with complicated infection®* (%) 52( 4.20%) 18( 2.20%) 25( 2.79%) 28( 3.09%)
Autopsy cases with leukemia and MDS
Year* 1989 1993 1997 2001
Total no. of autopsies 1,557 1,388 1,105 1,087
Total with infection (s) (% of total) 435(27.9) 319(23.0) 246(22.3) 260 (25.1)
with monopathogen infection (%) 400(91.95%) 297(93.10%) 235(95.53%) 248(95.38%)
with complicated infection®** (%) 35( 8.05%) 22( 6.90%) 11( 4.47%) 12( 4.62%)
Total no of cases with trasplantation 30 62 72 119
with total infection (s) (% of total) 11(36.7) 21(33.9) 27(37.5) 39(32.8)
Total no of cases with GVHD 7 16 22 30
with total infection (s) (% of total) 1(14.3) 7(48.8) 8(36.4) 13(43.3)

*, “Annual of the Pathological Autopsy Cases in Japan” (references, 7, 8, 9 and 10). Cases of stillborn babies were excluded from the
annual autopsy cases. **, Mixed infection with more than two kinds of fungi in the infected organ. GVHD, graft-versus-host disease.

Table 2-1. Annual frequencies of visceral mycoses in cases with leukemia and MDS by causative agents

Number of cases* (frequency rate %)

Agent
1989 1993 1997 2001

Aspergillus 145/435(33.3) 142/319 (44.5) 125/246 (50.8) 141/260 (54.2)
Candida 146,/435(33.6) 71/319(22.3) 56,246 (22.8) 44/260(16.9)
Cryptococeus 12/435( 2.8) 3/319( 0.9) 3/246( 1.2) 5/260( 1.9)
Zygomycetes 25/435( 5.7) 24/319( 7.5) 17/246( 6.9) 24/260( 9.2)
Other 3/435( 0.7) 1/319( 0.3) 1/246( 0.4) 1/260( 0.4)
Unknown*¥ 69/435 (15.9) 56,319 (17.6) 33/246 (13.4) 33,260 (12.7)
Complicated*** 35/435( 8.0) 22/319( 6.9) 11/246( 4.5) 12/260( 4.6)

Total 435,435 (100) 319,/319 (100) 246,246 (100) 260,260 (100)

* Cases of stillborn babies were excluded from the annual autopsy cases.

** An unidentified fungus was observed in the infected organ.

##% Mixed infection with two or more kinds of fungi in the infected organ.

Table 2-2. Annual frequencies of visceral mycoses in transplantation recipients with leukemia and MDS by

causative agents

Number of cases* (frequency rate %)

Agent
1989 1993 1997 2001

Aspergillus 3/11(27.3) 12/21(57.1) 12/27(44.4) 21/38(55.3)
Candida 3/11(27.3) 6/21(28.7) 6/27(22.2) 8/38(21.1)
Cryptococcus 0 0 0 0
Zygomycetes 0 1/21( 4.8) 2/27( 7.4) 3/38( 7.9)
Other 0 0 1/27( 8.7) 0
Unknown** 5/11(45.4) 1/21( 4.8) 6,/27(22.2) 4/38(10.5)
Complicated*## 0 1/21( 4.8) 0 2/38( 5.3)

Total 11/11(100) 21,21 (100) 27,/27(100) 38,/38(100)

* Cases of stillborn babies were excluded from the annual autopsy cases.
** An unidentified fungus was observed in the infected organ.
##% Mixed infection with two or more kinds of fungi in the infected organ.
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Table 2 - 3. Annual frequencies of visceral mycoses in cases with GVHD after transplantation in cases leukemia
and MDS by causative agents
Number of cases* (frequency rate %)
Agent
1989 1993 1997 2001
Aspergillus 1/1(100) 5/7(71.4) 7/8(87.5) 8/13(61.5)
Candida 0 1/7(14.3) 1/8(12.5) 2/13(15.4)
Cryptococcus 0 0 0 0
Zygomycetes 0 1/7(14.3) 0 0
Other 0 0 0 0
Unknown** 0 0 0 2/13(15.4)
Complicated*#* 0 0 0 1/13( 7.7)
Total 1/1(100) 7/7(100) 8/8(100) 13/13(100)
* Cases of stillborn babies were excluded from the annual autopsy cases.
** An unidentified fungus was observed in the infected organ.
##% Mixed infection with two or more kinds of fungi in the infected organ.
RN EWHETH 7=, /2, HILKED D B & HEH] Table 3. Number of complicated mycoses cases with leukemia

BT B NNE B B RE O FE B SE L, 36.7% (304,11
#il, 19894%), 33.9% (21 #1/62#1, 19934), 37.56% (27
B/ 72061, 19974F) 3 & 1832.8% (38%1/11941, 20014F)
EMNDERIIBNTHZFOHEIII S ITEWEZ R
L, BHEFIO >SS, FEKIZ GVHD %o ZZERIC BT 2
BN, 14.3% (1 61/ 7 B, 1998 4F), 43.8% (7 #5/16
Bil, 19934F), 36.4% (8 fi/2241, 19974F), B & 143.3
% (131/30 1, 2001 4E) &, 1989 4F B & UV 1997 4 %
FRATBEFAICBIT2HEELD S S5I0HEME (43.3%~
43.8%) ZERL 7.

RERERAEE @ HE TGN BT 2 kK E s E
% Table 2-1, Table 2-2 B XU Table 2-3 IZ/RL 7z, W
FTHOERIZEWTS Aspergillus (33.3%~54.2%) B
£ U Candida (16.9%~33.3%) T70%Hi#% % 5%, K
W T Zygomycetes (5.7%~9.2%), Cryptococcus (0.9% ~

8%) T, 2D fth & L TR L 7z Trichosporon (0.3% ~
0.7%) M ZIUTRNTE.

HIMWE RG0S 5, 8 i g ENc B0 2N
BB B JE R W B & (R AR T Aspergillus (27.3% ~
57.1%) & Candida (21.1%~28.7%) DEH%<, KN
C Zygomycetes (0~7.9%), £ O fh & L TR L &
Trichosporon (0 ~38.7%) T, BEMEGL 3 BIDIEKEEEIT
Aspergillus & Candida 755 2 B, Aspergillus & Cryptococcus @
MABEDEN1BITHD > 7 (Table 2-2). Fiz, il
MR RERI DS B GVHD % £ - /2 EF T Aspergillus
DEDDEEN61.5%~100% & @ <, KW T Candida
(0~15.4%), Zygomycetes (0~14.5%) Td > 7= (Table
2-3).

IN G OREREFEFIBEE ZFERINCH D &, 19894FT
c;t Aspergillus 73 33.3% (145 $i] /435 f5), Candida 7% 33.6

% (146M%1/43561) & 1Z XM A3 B E T d > 7205,
1%Bﬁ?fiﬁw§#445 (142 1/319 ), %3 73 22.3
% (7141/319 %), 1997 4F T 1L fii & #350.8% (125 4
2%%)&%ﬂ%m (56 il /246 1), [FH£1Z 2001 4F

TIEAT & Y 54.2% (141 61/260 ), #8# 1316.9% (44

Bil/260 ) &, Aspergillus DIGHNMEM & Candida D>

and MDS by causative agents*

Agents No. of cases (%)
Aspergillus + Candida 53(66.3)
Candida + Zygomycetes 10(12.5)
Aspergillus + Zygomycetes 9(11.8)
Aspergillus + Cryptococcus 4( 5.0)
Aspergillus + Trichosporon 2( 2.5)
Trichosporon + unknown** 1( 1.8)
Aspergillus + Zygomycetes + Cryptococcus 1(1.3)

Total 80 (100)

*, Data were compiled from Annual of the Pathological Autopsy
Cases in Japan (references, 7-10). Cases of stillborn babies were
excluded from the annual autopsy cases.

*# An unidentified fungus was observed in the infected organ.

Table 4 - 1. Proportion of severe infections for all mycoses with
leukemia and MDS

No. of cases considered

vr - Prop(o%t)lon
nonsevere severe®
1989 179 256 256,435 (58.9)
1993 113 206 206,319 (64.6)
1997 60 186 186,246 (75.6)
2001 92 168 168/260 (64.6)

* Severe cases are defined in Materials and Methods (the direct
cause of death, infection involving both lobes of the lung,
multiorgan systemic infection or fungemia etc).

TEIAI S FEBE T, 2 DA O S IR H B B BE B (AR AR RY - B
—H7R 23T E o 72 (Table 2-1). 788, T O
ERYME NS AT R B R I B W T H [FEER (Table 2-
2) TH>7=h, GVHD % i U 7z Bl TIE Il 7k 7
FEAIE A SR o J2 (Table 2-3). £7z, NIEHEE
FEAREL D 4.5% ~8.0% DBEE TH S 7z 2 ML O E
PRI K 2 BRG] O e R &L IR 1 IR Table 3 1Z7R L
&L, EBOBID S B Aspergillus & Candida & DA

HAEDLDENERD L <66.3% B3FI/80H]), K\ T
Candida & Zygomycetes 7312.5% (10f1l/80%1), Aspergillus
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& Zygomycetes 78 11.25% (9 /80 f51), Aspergillus &
Cryptococcus 7135.0% (4 il /80 Bil), Aspergillus & Trichos-
poron DALAEDHENI2.50% (2 411/806) T, Trichosporon
CREEEAHN1H] (1.25%) THolk. b, TN
HERRESOHIDSE 3 HEIEICK DD DI Aspergillus,
Zygomycetes B K U Cryptococcus 12K 2 1#] (1.25%) T

Table 4-2. Proportion of severe infections in cases with
leukemia and MDS by causative agents in 1989 and 2001

1989 No. of cases considered Proportion
0,
Agent nonsevere S€VCI‘C>‘< (/O)

Aspergillus 63 82 82/145 (55.9)
Candida 66 80 80,146 (54.1)
Cryptococcus 4 8 8/ 12(66.7)
Zygomycetes 7 18 18/ 25(68.0)
Other 1 2 2/ 3(66.7)
Unknown 27 42 42/ 69(60.9)
Complicated 11 24 24/ 35(68.8)

Total 179 256 256,435 (58.9)
2001 No. of cases considered Proportion

o,
Agent nonsevere S€VCI‘6>‘< (/O)

Aspergillus 45 96 96/141 (68.1)
Candida 25 19 19/ 44(43.2)
Cryptococcus 0 5 5/ 5(100)
Zygomycetes 5 19 19/ 24(79.2)
Other 0 1 1/ 1(100)
Unknown 15 18 18/ 33(54.5)
Complicated 2 10 10/ 12(83.3)

Total 92 168 168,260 (64.6)

* Severe cases are defined in Materials and Methods (the direct
cause of death, infection involving both lobes of the lung,
multiorgan systemic infection or fungemia etc).
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BERDLHHDEE | HILFHIRGNICA S N - NIEEE
JEF DD B, HERO 5 5 ME % Table 4-1 12" L
7z, 19894F T58.9% (2561/43561), 19934 T 1d64.6%
(206 %1 /319 %), 1997 £ T 75.6% (186 il /246 i) &%
B BN O 17 % R U 72 A8, 2001 4F @ Bk A& T
64.6% (168 f4il/260 ) Tdh > 7.

IS DRAED D B, 1989 4F & 2001 4 D LIz B1F
LR E RN A 7= R O FE B % ik U 7= ikl &
Table 4-212 7k U 7z. 1989 4F T 1L Aspergillus 7155.9%
(82 f1/145 1) 70 5 2001 4 T1E68.1% (96 il /14141)
[FERIZ Zygomycetes 75 68.0% (18 fil/25 Bi) 75 79.2%
Q9 Kl /24 1), BEHEEABINT68.8% (24 %1/35H1) 5
83.3% (10 %i/12%1) & 1989 £z Lhizz L T 2001 4E Tl
BEMOED2EGIX11%~15% ML TWz DIk
U, Candida % 54.1% (80 1/146 ) 715 43.2% (19
/4450 ER11% Db ER L.

EEREER CA/-BEMIIASEE « A E RIS
U % R EL B T A 7 e AR i 2 I A S % Table 512" L
o WA ERERE LgE, 7 AXVFI ZETIE
Jiti « REIC D E < 53.8% (A13IKZE/768IK2E), 11>
PHETIERE, EBXUBEEEOMELEICRD S
< 24.3% (149982 /61407 24), DWW THli - K& 22.5%
(1389 25 /614 9 45), WA IR 28 & 13.7% (849 25 /614
) Tholz. 77U T MOy ZRETIEMRAEN &S &
< 234% (I1RE/ATHRE) DWTHIHK14.9% (7 /A
JATIRAD), MK - BENES KON AYE N4 10.6% (5 5§
B/ATHRAE) T, BAEETIEMN - K& WAL 1H46.6%
(68IFA /146 /A) kb WHETH >z, EFKE
R & U 2858 OB IBEE TIE, 7 AV F))

Table 5. Frequency of visceral involvement in common mycoses infected by monopathogens in cases with

leukemia and MDS#*

Number of infections (%)

Infection type or organ Aspergillosis Candidosis Cryptococcosis Zygomycosis
(n=553) ** (n=317) ** (n=23) ** (n=90)
Systemic or Fungemia 71( 9.2) 68(11.1) 6(12.8) 15(10.8)
Brain + meninx 18( 2.3) 10( 1.6) 5(10.6) 12( 8.2)
Mouth + tongue 3(0.4) 16( 2.6) 0(0) 00
Esophagus 7(0.9) 51( 8.3) 0( 0) 0C 0
Stomach 9( 1.2) 36( 5.9) 0C0) 3(2.1)
Intestine 27( 3.5) 62(10.1) 0C0) 5( 8.4)
Liver 28( 3.7) 41( 6.7) 7(14.9) 11( 7.5)
Larynx + pharynx 2( 0.3 4( 0.7 0( 0) 0C0)
Lung + bronchus 413(53.8) 138(22.5) 11(23.4) 68 (46.6)
Heart 65( 8.5) 40( 6.5) 2( 4.3) 8( 5.5)
Kidney 48( 6.3) 69(11.2) 4( 8.5) 8( 5.5)
Bladder 101 15( 2.4) 0C0) 100.7)
Thyroid 19( 2.5) 13( 2.D 2( 4.3) 2( 1.4)
Spleen 16( 2.1) 26( 4.2) 5(10.6) 6( 4.1)
Pancreas 4( 0.5) 8( 1.3) 0(0) 1(0.7)
Others 37( 4.8) 17( 2.8) 5(10.6) 6( 4.1
Total no. infections 768 (100% ) 614 (100%) 47(100%) 146 (100%)

* Data were compiled from references 7-10. Cases of stillborn babies were excluded from the annual autopsy cases.

#* Total no. cases
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Table 6. Annual frequency of visceral mycoses in cases with

leukemia and MDS by histological type

1989 Total no. of patients No. (%) with mycosis

Acute leukemia 67( 4.3%) 16/ 67(23.9)
Chronic leukemia 12( 0.8%) 0 (0

Acute myeloid leukemia 453(29.1%) 165/453(36.4)
Chronic myeloid leukemia 296 (14.5%) 54,/226(23.9)
Acute lymphatic leukemia 211(13.6%) 93/211 (44.1)
Chronic lymphatic leukemia 24( 1.5%) 5/ 24(20.8)
Monocytic leukemia 82( 5.3%) 16/ 82(19.5)
Blastic leukemia 100( 6.4%) 4/100( 4.0)

Adult T- cell leukemia
Other leukemia

153( 9.8%)
136 ( 8.7%)

33/153(21.6)
18/136( 9.6)

MDS 93( 6.0%) 36/ 93(38.7)
Total 1,557 (100 %) 435/1,557(27.9)
1993 Total no. of patients No.(%) with mycosis

27( 2.0%) 4/ 27(14.8)
7(0.5%) 0 (0
400(28.8%) 131,400 (32.8)
184(13.2%) 40/184(21.7)

Acute leukemia

Chronic leukemia

Acute myeloid leukemia
Chronic myeloid leukemia

Acute lymphatic leukemia 170(12.2%) 64/170(34.7)
Chronic lymphatic leukemia 30( 2.2%) 5/ 30(16.7)
Monocytic leukemia 103( 7.4%) 5/103( 4.9)
Blastic leukemia 108( 7.8%) 1/108( 0.9)
Adult T- cell leukemia 165(11.9%) 35/165(21.2)
Other leukemia 65( 4.7%) 6/ 65( 9.2)
MDS 129( 9.3%) 28/129(21.7)
Total 1,388 (100%) 319/1,388(23.0)
1997 Total no. of patients No.(%) with mycosis

32( 2.9%) 5/ 32(15.6)

Acute leukemia

Chronic leukemia 9( 0.8%) 0 (0

Acute myeloid leukemia 276(25.0%) 97/276(35.1)
Chronic myeloid leukemia 127(11.5%) 18/127(14.2)
Acute lymphatic leukemia 132(12.0%) 51/132(38.6)
Chronic lymphatic leukemia 27( 2.4%) 5/ 27(18.5)
Monocytic leukemia 88( 8.0%) 6/ 88( 6.8)
Blastic leukemia 51( 4.6%) 1/ 51( 2.0)
Adult T- cell leukemia 112(10.1%) 20/112(17.9)
Other leukemia 86( 7.8%) 6/ 86( 7.0)
MDS 165(14.9%) 37/165(22.4)

Total 1,105(100%) 246,/1,105(22.3)
2001 Total no. of patients No. (%) with mycosis

Acute leukemia 55( 5.3%) 12/ 55(21.8)
Chronic leukemia 8( 0.8%) 1/ 8(12.5)
Acute myeloid leukemia 357(34.4%) 106/357(29.7)
Chronic myeloid leukemia 78( 7.5%) 13/ 78(16.7)
Acute lymphatic leukemia 93( 9.0%) 20/ 93(21.5)
Chronic lymphatic leukemia 39( 3.8%) 6/ 39(15.4)
Monocytic leukemia 41( 4.0%) 4/ 41(9.8)
Blastic leukemia 38( 3.7%) 4/ 38(10.5)
Adult T- cell leukemia 113(10.9%) 28,/113(24.8)

Other leukemia 29( 2.8%)
MDS 186(17.9%)

4/ 29(13.8)
62/186(33.3)

Total 1,037(100%) 260,/1,037 (25.07)
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Table 7. Number of cases with visceral mycoses among those with leukemia and MDS by age, sex and causative agent

Age 0—9 10—19 20—29 30—39 40—49 50—59 60—69 70—79 80= Total No. total

Sex M F M F M F M F M F M F M F M F M F m F e
Aspergillus 12 3 21 5 16 6 31 9 42 20 78 43 91 40 71 45 12 7 374178 552(43.8) *
Candida 5 8 11 5 15 13 15 9 29 9 35 16 40 35 34 21 13 4 197 120 317(25.2)
Cryptococcus 0o 0 o0 0 0 0 0 0 11 1 4 5 3 2 2 1 3 10 13 23( 1.8)
Zygomycetes 1 1 2 1 6 0 5 3 3 6 15 5 13 10 6 4 5 4 56 34 90( 7.1)
Trichosporon 0 0 1 0 0 0 0 0 1 0 2 0 1 0 0 1 0 0 5 1 6( 0.5)
Unknown 3 3 6 4 4 7 6 5 24 8 20 13 27 22 23 12 2 2 115 75 191 (15.2)
Complicated 2 0 2 0 1 1 4 3 9 4 8 b 8 7 11 13 2 0 47 33 80( 6.4)

Total 23 15 43 15 42 27 61 29 109 48 159 86 185 117 147 98 35 20 804 455 1,259(100)

No. of total cases (%)  38(5.0) 58(4.6) 69 (5.5) 90(7.1) 157(12.5) 245(19.5) 302(24.0) 245(19.5)  55(4.4) 1,259(100)

Data were compiled from references 7, 8, 9 and 10. The highest frequency of mycoses was observed for individuals in their 20s, whereas the highest

incidence was among those in their 60s. * Age unknown for one case with aspergillosis.
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Table 8. Annual trends of total deaths and of deaths certified
as resulting from mycoses in Japan

No. of total % of mycoses

r deaths No. of mycoses among total deaths
1989 788,594 288 0.037
1993 878,532 351 0.040
1997 913,402 660 0.072
2001 970,331 665 0.069

Data were extracted from Vital Statistics of Japan, edited by the
Minister’s Secretariat, Ministry of Health and Welfare *2) for the
years 1989,1993, 1997 and 2001.
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Epidemiology of Visceral Mycoses in Patients with Leukemia and MDS
— Analysis of the Data in Annual of Pathological Autopsy Cases in Japan
in 1989, 1993, 1997 and 2001 —

Hikaru Kume!, Toshikazu Yamazaki?, Michiko Abe?3,
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To study the changes of visceral mycoses in autopsy cases, data on visceral mycosis cases with leukemia and
myelodysplastic syndrome (MDS) reported in the Annual of the Pathological Autopsy Cases in Japan in 1989,
1993, 1997 and 2001 were analyzed. The frequency rate of visceral mycoses with leukemia and MDS was
27.9% (435/1,557) in 1989, 23.0% (319/1,388) in 1993, 22.3% (246/1,105) in 1997 and 25.1% (260/
1,037) in 2001, which was clearly higher than the rate of cases without leukemia and MDS: 3.4%, 2.7%, 3.5%
and 3.7%, respectively. Furthermore, in comparing the rate of mycoses in recipients of stem cell
transplantation with that of non-recipients, that of recipients was about 10% higher. The predominant
causative agents were Candida and Aspergillus, at approximately the same rate (Candida 33.6%, Aspergillus
33.3%) as in 1989. However, Aspergillus increased conspicuously in 1993 (Candida 22.3% Aspergillus 44.5%) ,
and continued to increase (Candida 22.8%, Aspergillus 50.8% in 1997; Candida 16.9%, Aspergillus 54.2% in
2001). In aspergillosis and zygomycosis, the lung and bronchi comprised the most commonly infected
organs: 74.7% and 75.6% of the total cases, respectively. Among a total of 1,260 cases with mycotic infections
in the four years studied, acute lymphatic leukemia and acute myeloid leukemia were the major diseases
(35.5% and 33.5%, respectively) followed by MDS (29.0%) . Given these facts, we emphasize that a greater
interest in mycoses should be taken by clinicians, and immunocompromised patients should be protected
from opportunistic invasive fungal infections, especially aspergillosis.




