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Fig.1 Dates of onset of illness in cases of legionellosis, June 24-August 15, 2002.
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Fig.2 Plan of the spa area of the bath house in Miyazaki, June 2002. R-1 to R-6 ; inde-
pendent filtration systems. A, a big spa ; B, a whirlpool spa ; C, a big spa with a
bathtub made of hinoki ; D-E, open-air spas ; F, a small spa ; G, a small spa with the

injection of air in which bathers lie down.
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Fig.3 A diagrammatic representation of the pipework of the spas.
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Table 1 Detecion of Legionella and Amoeba from main parts of equipment
Detection of
Sample Detection of Legionella Detection of Amoeba standard
I plate Count
Date FllEr:tatxon
S lin system Total No. Species & No. No. Total
am.lie £ Type Detection®*  (cfu/ sg fg iou (cfu/ Detection {(plaque/  Species Detection  No.
St 100mL) BTOUP  100mL) 50mL) (cfu/mL)
A Bath July 19 R-2 + 26%104 L.dumoffii 1.5x104 + + 1.8x 104
water
L.londiniensis 85X 103
L.pneumophila  2.5% 103
SG8
B Bath July19 R-3 + 9.8% 102 L.pneumophila 9.0 x 102 - + 1.3%x104
SG1
water L.londiniensis 40X 10
L.dumoffii 2.0%x10
Legionella 40x10
species
C Bath July19 R4 + 6.8%10° L.dumoffii 52%105 + + 1.6%105
water L.pneumophila  1.6x105
SG1
D Bath July19 RS + 1.5%108 L.londiniensis 15X 106 + + 1.8x 104
water L.pneumophila 45X 104
SGl1
L.pneumophila  65% 103
SG8
L.dumoffii 40x10%
E Bath July 19 RS + 15%106 L.londiniensis 1.4x108 + + 2.1%X10%
water L.pneumophila 50X 104
SG1
L.dumoffii 70x%10%
F Bath July19 R-6 + 47%x10% L.pneumophila 4.3x 104 + + 3.I1x104
SG1
water L.londiniensis 43X 103
L.dumoffii 6.0x10%
G Swab July 31 R4 + L.pneumophila + Acanthamoeba
SG1
L.pneumophila Hartmannella
SG8
L.dumoffii Vexillifera
H Spring- July 31 - + 76 Naegleria + 1.1x102
head )
water Vannella
Vexillifera
I Tank July 19 + 12x10% Legionella 1.2x 104 + + 58x103
species
water
J Tank August + 3.2%10% L.pneumophila + 28 Platyamoeba +  16x105
5 SG1
water L.dumoffii Vannella
K Tank August + 6.0%10 L.pneumophila - + 55% 102

5
water

SGl1

BT9% ¥6%F
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Tank August
5

water

1.3%105 L.pneumophila

SG1

L.pneumophila
SG8

L.dumoffii

+ 17 Acanthamoeba + 30x105

Platyamoeba
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R-1
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+ Acanthamoeba
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N

Swab July 31

R4

L.pneumophila
SG8
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5
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® 0
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+. detected with a sensitivity threshold of 10 cfu per 100 mL. ; — . not detected
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Fig.4 Comparison of PFGE patterns of Sfi I-digested DNA among Legionella pneumo-
phila SG1 strains isolated from patients with pneumonia and materials from the
main parts of equipment of the spa. G-T : Equipment shown on Figs. 2 and 3, Pa :
Patient, C1-C3 : Unrelated strains, A : A ladder.
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In July 2002, a large outbreak of legionellosis occurred in a bathhouse with spa facilities in Mi-
vazaki Prefecture. Two hundred-ninety-five patients (including suspected cases) that had pneumo-
nia and/or symptoms of fever, cough and so forth were reported ; 37% of them were hospitalized
and seven people died. In environmental investigations, Legionella pneumophila serogroups (SGs) land
8, L. dumoffii L. londiniensis, some other Legionella species and many kinds of amoeba were isolated
from 55 samples of bathtub water, tank water, filters and so forth in the spa facilities. The dominant
isolates from the bathtab waters belonged to L. londiniensis L. dumoffii and L pneumophila SG1, and

" their maximum concentrations were 1.5 % 105, 5.2 X 10° and 1.6 X 10° cfu/100mL, respectively.

L. pneumophila SG1 strains isolated from bathtub water, tank water, filters and sputa of patients
showed a indistinguishable DNA fingerprint pattern by pulsed-field gel electrophoresis (PFGE), con-
firming that the source of infection was the spa water. Our study indicate that spas may be a signifi-
cant health hazard if hygienic management fails.
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Man-made aquatic environments and their microbial contamination
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