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Fig. 1 Outbreak of pulmonary tuberculosis at a nursing home for the elderly: 27 patients.
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Fig. 2 RFLP analysis of 19 patients with tuberculosis. Eighteen patients except for No. 19 (Ill)

showed the identical RFLP pattern.
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Table 1 Results of the tuberculin test, chest radiography, and sputum examination in the hospitalized patients

. . . Sputum
P e 05 sox Dae Tobern Chos sy o 5
(Gaftky)
1 Wl 82 female 1995/4/26 15X15 513 (B3,Kc) 8 (++++) M tuberculosis  identical
2 M 79 female 1995/4/28 18X21 5103 (B3) 0 (+) M. tuberculosis N.D
3 M 30 female 1995/6/22 21X23 rII1(B1) 0 (—)¢ N.D identical
4 HE 78 female 1995/6/22 12X16 rII1(BI1) 0 (—)¢ N.D identical
5 HEE 72 male 1995/6/22 12X10 bII1,V (BI1)* 0 () M. tuberculosis  identical
6 HE 383 female 1995/6/23 22X20 5111 (BI1) 0 (—)8 N.D identical
7 M 83 female 1995/6/26 8X10 bII3 (B3) 0 (+++) M tuberculosis identical
8 M 76 female 1995/7/ 4 b1l2 (B2) 0 (+) M. tuberculosis  identical
9 MM 387 female 1997/1/1 0X0 bI3(B3,Kb2) 2 (+) M. tuberculosis  identical
10 HEEE 67 female 1997/1/27 18X17 »HII3 (B3)* 1 () M. tuberculosis  identical
11 Il 87 female 1997/6/11 5X3  pII3(B3) 2 (+) (M. tuberculosis) N.D
12 Nl 89 male 1997/6/23 21X20 5II3 (B3) 0 (G) M. tuberculosis  identical
13 MM 85 male 1997/8/19 r1I'1, IPI (B1, IPIe)* 0 (—)¢ N.D N.D

Patient 1: Infection source

Chest radiography findings: J.S.T. Classification of Pulmonary Tuberculosis

(“GAKKEN?” Classificaton of Pulmonary Tuberculosis)
*CT findings

PCR: polymerase chain reaction
(M. tuberculosis): Tested at other institutions

RFLP: restriction fragment length polymorphism

N.D: not determined

§: Culture was positive before admission
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Table 2 Results of sensitivity testing for selected antituberculous agents

Patient INH RFP EB SM KM
No. 0.1% 5 5 10 50 2.5 5 20 200 25 100
1 = = F*+H () ) (God R Gd B 0 I Gond B ke BN G
2 =) ™ (+1) ) ) (G B Gl R 0 G I e o I
3 N.D
4 N.D
5 " = F+thH F+=H ) D ) ) () =) )
6 N.D
7 ) = (D) (D ) D ) () () () )
8 = (+1) =) ) ) ) ) ) ) )
9 =) ) =) &) = = ) O =) )
10 =) ) =) =) ) = = ) O = )
11 =) & =) =) &) (God I ) B ) B G =) )
12 N.D
13 N.D
Patient 1: Infection source
*meg/m/
N.D: not determined
Table 3 Laboratory data on admission
Patient RE;C Hb Ht WBC Lym T.P Alb 7 -glob  T-chol GOT GPT ESR CRP
No. (X10%/ph) (gdh) (%) (ph (ph (@d) (gd) (gd) (mg/d) (hr)  (mg/dl)
1 371 11.1 331 8090 760 7.1 298 2.09 175 14 117 12
2 338 11.3 327 582 101 6.7 3.22 1.72 184 24 12 104 1.9
3 377 127 369 6470 1171 64 3.62 1.29 238 19 18 62 0.9
4 321 104 31.6 3960 1632 6.6 3.83 1.37 206 15 12 32 0.2
5 397 11.8 354 7200 1310 7.7 4.89 1.19 215 19 7 50 0.8
6 318 10.2 7920 1402 6 2.68 1.79 155 12 3 66 1.1
7 294 9.2 26.7 6200 1042 56 3.05 0.94 157 25 19 60 53
8 310 10.1  27.8 13530 1935 58 284 1.39 88 17 9 50 18.3
9 333 102 295 4860 408 5.1 244 1.39 147 20 5 80 2.2
10 399 11.9 389 4540 1090 64 3.23 1.38 195 21 13 105 0.2
11 352 10.8  30.9 9800 539 54 245 1.39 162 13 4 94
12 332 10.7 322 8880 1661 6.3  2.06 2.22 122 26 30 120 32
13 373 10.8  32.8 4740 1081 59 3.65 0.91 185 14 14 28 0.1

Patient 1: Infection source
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HilER, BHEZR2 CEARATERO SRR Do (Table 3) o
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LOHtE, MEREARE, TIVT I VEE, ) UNEk BRECEAIERICL > TREFREZTTCEID
B ETRESALON, $4bL, HbREIZ126]T 36, FiEMTER, RERIE (BEV) & 161, £tk
BFL (120gdIBLTF), 7TVT 3 VigEEIX 96l (3.5g/d! IZ MRSA 280720 D 9Bl & TH o7 (Table4), 72
PIF), U vosERkEIE 7 HIT1,200/ 1 I LT OIRT %R 2L, ZOIBNIIZDOBOBBEEDS, BebFx)
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Table 4 Complications of the hospitalized patients

Patient
No.

Complications

Senile dementia, MRSA (+)
Senile dementia, MRSA (+++)

00N AW =

o

Senile dementia, essential hypertension

Senile dementia (Alzheimer’s), hypertension, MRSA (+), sick sinus syndrome
Intracranial hemorrhage, left hemiplegia, atrial fibrillation, theumatoid arthritis
Senile dementia, cerebral infarction, bedsore, MRSA (+)

Senile dementia, cerebral infarction, nasal feeding, MRSA (+-++)

Senile dementia (Alzheimer’s), liver disease, MRSA (+)

Senile dementia, gastrostomy, MRSA (+++)

10 Senile dementia (Alzheimer’s), postirradiation for lung cancer, MRSA (+++)
11 Senile dementia, left hemiplegia, MRSA (+)

12 Senile dementia, gastrostomy, suspected diabetes mellitus, MRSA (+)

13 Senile dementia, left hemiplegia, cerebral infarction, prostate hyperplasia

Patient 1: Infection source

Table 5 Treatment and outcome

Patient

No. Treatment Outcome
1 HRSZ—EZ—R, EVM Died (deterioration of the underlying disease)
2 HRE—HR Discharged
3 HRE—HR Discharged and died of senility
4 HRE—HR Discharged
5 HR—R—EZ, OFLX—HS Died (of pneumonia)
6 HR Discharged
7 HRS—HRE Discharged
8 HS Died (of anorexia and liver disease)
9 HR—HS—TH, EVM Discharged and died of senility
10 HR, LVFX—E—ES Discharged

11 HRE
12 HRES—HRE
13 HR—S

Died (deterioration of the underlying disease)
Discharged and died of pneumonia
Discharged

Patient 1: Infection source

H: isoniazid R: rifampicin S: streptomycin E: ethambutol Z: pyrazinamide
TH: ethionamide EVM: enviomycin LVFX: levofloxacin OFLX: ofloxacin
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Original Article

AN OUTBREAK OF PULMONARY TUBERCULOSIS PROBABLY DUE TO
EXOGENOUS REINFECTION AT A NURSING HOME FOR THE ELDERLY

! Ariyoshi KONDO, *Norihiro OKETANI, *Katsuhiro KUWABARA, *Yoshie MARUYAMA,
?Hiromi MIYAO, *Yasuharu SAITO, *Michio MARUYAMA, *Michiko OHNO,
*Koichi WADA, and *Toshimasa TSUCHIYA

Abstract In Japan and other countries where tuberculosis is
not so common, people who were once infected with tubercu-
losis are thought to rarely suffer from the disease again due to
exogenous reinfection. We experienced a mass outbreak of
tuberculosis with 27 patients (including the source of infec-
tion) at a nursing home for the elderly. Epidemiological inves-
tigation suggested that the source of infection was an 82-year-
old woman resident. For about 2 years before this outbreak,
she had complained of a productive cough. At the time of the
diagnosis of tuberculosis, chest radiography revealed a
cavitary lesion and a smear of her sputum revealed organisms
rated as Gaffky No. 8. Sputum culture was also positive
(++++).

Of the 27 patients, 19 (including the source) underwent
restriction fragment length polymorphism (RFLP) analysis of
isolates from the sputum. Eighteen patients showed an identi-
cal RFLP pattern, indicating that the infection had arisen from
one source. Out of all patients, the source case of infection, 9
others with the same RFLP pattern, and other 3 who did not
undergo RFLP analysis were admitted to our hospital. In 12
patients (3 men and 9 women excluding the source case) aged
80.6 years (range: 6789 years), chest radiography disclosed
tuberculous lesions, and smears, the polymerase chain reac-
tion, and culture of sputum demonstrated Mycobacterium

tuberculosis.

As the prevalence of tuberculosis infection in Japanese
aged 80 years at the time of the mass outbreak (1995) was
presumed to be about 80 %, the disease seemed to be caused
by exogenous reinfection in most of these patients. All of the
patients had senile dementia and other complications, and
they were bedridden and undernourished. Anemia, hypoalbu-
minemia and lymphocytopenia were also observed in most of
the cases. Malnutrition due to these complications appeared
to be a possible risk factor of tuberculosis caused by exoge-
nous reinfection.

Key words: Tuberculosis in the elderly, Endogenous reac-
tivation, Exogenous reinfection, RFLP analysis, Outbreak
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