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Fig. 1a Chest X-ray film obtained on admissiond June Fig. 1c Chest computed tomogram obtained on admis-
24, 19960 showing infiltrative shadows in the right up- sion. Infiltrative shadows are visible in the lower lobes
per lobe and left lower lobell Patient 101 of both lungs, with pleural effusion Patient 10

Fig. 1b Chest X-ray film obtained on July 3,1996, show- Fig. 1d Chest X-ray film obtained on July 5,1996, show-
ing infiltrative shadows in both lung fields( Patient ing resolution of infiltrative shadows in both lung§l Pa-
10 tient 10

Table 10 Laboratory findings on admissiofl patient 10J

hematology biochemistry blood gas analysis
WBC 5840 Au | TP 6.5 g/dl pH 7477
neutro 79.9 % alb 4.1 g/dl PCO:2 312 mmHg
lymph 143 Na 139 mEqg/I PO2 53.6 mmHg
mono 5.0 K 39 mEg/I HCOs" 233 mEqg/I
€0sino 13 Cl 103 mEqg/I BE 1.3 mEg/I
baso 0.6 BUN 13.2 mg/dl Sa02 90.2 %
RBC 463 x 10* Au | Cr 0.7 mg/dl 0 Oz 51/min maskO
Hb 13.9 g/dl GOT 155 1U/1
Ht 406 % GPT 62 1U/1
MCV 87.7 fl LDH 435 1U/1
MCH 29.9 pg T-Bil 0.6 mg/dl
MCHC 34.1 g/dl D-Bil 0.3 mg/dl
Plate 186 x 10 Aul 1-Bil 0.3 mg/dl
AMY 39 1U/1
CRP 7.4 mg/dl




Fig. 2 Chest X-ray film on admission, showing infiltra-
tive shadows in the upper fields of both lungd] Patient

20

Fig. 3 Chest X-ray film on admission, showing infiltra-
tive shadow in lower field of the right lun@) Patient 301

goboooooooooboooooboooooooo 603

AQDO000CO0 oobOooooooooooooon
gbooboooooooooboooboobobooooao
ooboooooooooboocooboocooboooooon
goboooooooooobooooboooooooooo

OTable2 0 40000000000000000O00O0

O00000Fg200000000000O000O0O0O
gooooo0oooOoOopooOoOobooooboooooo
g0MmobOoOoo0obooboOoboobo sb1o0b0O00On
BCYEoUOUDOOODODODOOOOOOOOOODOO
000000080 120 L. pneumophila SG10000
ooOO0ooO0OO00o0O0oOo0ogo24pdobooogooao
00000000000 l10000000ooooon
oo0oQCOO0O0ODOoOOoOobDODbOOoODDDODOeO 25
0000000oooooooooooooooooon
oooooOoooogoooDo

o0 37000000

gOosg0ed2000000000AOCDODOO
0000b00O00000000DbO0Db00D00Fig. 3t
gobooo0o0oooOoOoDoOOobooooboooooo
O00D00OTable3d@MOOODOO0DO0OoOoOooooooOO
gobooo0o0oooOoOoDoOoOobooooboooooo
000b0o0O008dl10b0dDbDOnBCYE-OODOO
goboooO0o0oOooOoOoobooOoOobooooboooooo
80 120 L. pneumophila SG1O000000ODOODOO
go0O0O00g2s60000000DO0O0O0DOO0O0OOOO
0010000000000000000000000
000000OO0O0O0ODOoOb02000e6025000
0000000ooo0ooooooooooooooon

ggoo

go30bbooooobooooouoooooboo
gogbooobobooboobboobooboobooga

Table 20 Laboratory findings on admissiofl patient 20J

hematology

WBC
stab
seg
mono
baso
eosino
lymph

RBC

Hb

Ht

MCV

MCH

MCHC

Plate

9,600 /
54 %
32

2

2
10
502x 10*/pl
116 g/dl
355 %
70.7 1l
231 pg
32.7 g/di
186 x 104/l

biochemistry
TP
Na
Cl
K
BUN
Cr
GOT
GPT
y -GTP
CRP

blood gas analysis

7.2 g/dl pH 7.409

136 mEg/I PCO:2 26.9 mmHg
99.4 mEqg/I PaO: 86.9 mmHg

3.7 mEqg/I HCOs 17.0 mEg/1
16.9 mg/dl BE 0 53 mEg/I

15 mg/dl Sa0: 96.8 %

25 1U/1

25 1U/1

40 1U/1
06
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Table 30 Laboratory findings on admissiofl patient 30

hematology biochemistry

WBC 11,400 / p | TP 65 g/dl
RBCOO 443x 104/ pl BUN 19.6 mg/dl
Hb 13.9 g/dl Cr 1.2 mg/dl
Ht 405 % GOT 74 1U/1
MCvV 914 Al GPT 49 1U/1
MCHC 34.3 pg LDH 452 1U/1
Plated O 21.8x 10*/pl CRP 06
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Fig. 4 Hot water tank and its shield. Small ventilating
duct and manhole are visible on the roof.
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Fig.5 Diagram of spa circulation system. Hot water
for the baths is filtrated and reheated.

Table 40 Bacterial count, temperature, pH and
concentration of free residual chlorine in samples
from various spa sites

. residual

e ooaoomin|COD | PH | chorine
source 0 10 44.2 9.38 ND
hot water tank 1,600 426 9.39 0
outletl 4,500 415 9.50 0
outlet2 2,200 415 9.45 0
outlet3 4,100 415 9.49 0
outlet4 4,800 415 947 0
bathl 0 10 422 891 15
bath2 0 10 416 841 20
bath3 0 10 421 9.02 15
bath4 0 10 418 851 20
filterl 0 10 413 711 ND
filter2 0 10 415 7.32 ND

outletl : outdoor bath for men ; outlet2 : indoor bath for men
; outlet3 : outdoor bath for women ; outlet4 : indoor bath for
women ; bathl : outdoor, for men ; bath2 : indoor, for men ;
bath3 : outdoor, for women ; bath4 : indoor, for women.
filterl : from outdoor baths. filter2 : from indoor baths.

ND : not determined.
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Table 5al] Subserogrouping of L. pneumophila SG1
environmental isolates by slide latex agglutination

method
MoAb colonyl |colony2 | LplA | LplB
clone No. 1IE-9-1-1 30 30 30 0
[ type AO
clone No. 2G-2-1-1 10 10 30 30
M type BO
clone No. 2A-4-1-1 30 30 10 30
11 type COO
clone No. 1G-8-1-4 O m] 30 30
M type DO
clone No. 1F-42-1-5 O O O 20
M type EO

abbreviations :

colonyl : environmental isolated from faucet at indoor bath{
colony2 : environmental isolate] from faucet at outdoor bathl]
LplA : Legionella pneumophila SG1 type A.

Lp1B : Legionella pneumophila SG1 type B.
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Table 5b0 Aggulutination titer of anti-L. pneumophila
00 SG1 antibody against environmental isolates

Titer Patient 1 Patient 2 Patient 3
saline O | | O ] ] 0 O |
101,024 O | | m| ] ] | O O
10512 O | | m| ] ] | O O
10 256 O | | m] ] g | O O
10128 O | | 10 (10 | 20 | O O
10 64 20 (20 | 20 |30 |20 | 30 O O O
1032 30 |30 | 30 |30 |30 | 30 O O O
10 16 30 |30 | 30 |30 |30 | 30 O O O

L1 | L2. [LplA| L1 | L2. |Lpl1A| L1 | L2. |LplA.

abbreviations :
L1 ; environmental isolate’] from outlet at indoor bathO
L2 ; environmental isolate] from outlet at outdoor bath
LplA ; Legionella pneumophila SG1 type A
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Abstract
An Outbreak of Legionnaire’ s Disease Associated with a Japanese Spa

Toshihide Nakadate'*, Kouhei Yamauchi'”and Hiroshi Inoue"
"Third Department of Internal Medicine, Iwate Medical University
*Department of Critical Care and Emergency Medicine, lwate Medical University

From June 24 to July 5, 1996, 3 patients were admitted to the same hospital with atypical pneumonia. One of
the patients, a 52-year-old man, demonstrated progressive pulmonary infiltrates and severe hypoxemia, and fi-
nally required mechanical ventilation. All 3 patients had elevated antibody titers for Legionella pneumophila sero-
group 1, and had visited the same spa prior to the onset of their symptoms. On September 25, 1996 the district
health department inspected the spa, and isolated Legionella pneumophila serogroup 1 from the facility’ s hot water
tanks and outlets. Although it has been reported that many spas in Japan are contaminated with Legionellaceae,
the outbreak we encountered suggests that Japanese spas, like whirlpool spas in Europe and North America, can
be a source of Legionnaire’ s disease.



