
結核  第89巻  第 7 号  2014年 7 月636

Abstract　[Objectives] Owing to limited evidence, the risk of 
and factors related to tuberculosis (TB) infection among care 
workers is not understood. We experienced an outbreak of TB 
with 2 cases of active TB (positive cultures) and 34 cases of 
latent TB infection at a care facility for the elderly. Using an 
epidemiological investigation of the outbreak, this study aimed 
to investigate the risk of and factors related to TB infection 
among care workers and to establish a system for TB control 
in care facilities for the elderly.
　[Subjects and Methods] The index patient (80-year-old 
woman; fever for 1.5 months) was diagnosed with TB [bI3:
GAKKAI classifi cation, sputum smear (3＋)]. We investigated 
the contacts of the patient. On the basis of the epidemiological 
investigation, we conducted a contact examination of close 
contacts, including those of residents and care workers at 
the care facility and staff at the medical facility to which the 
patient was referred. Reviewing this information, we compared 
both the results of the QuantiFERON®-TB Gold (QFT-GIT) 
test and the degree of contact in 10 care workers and 7 nurses 
who had close contact while providing care services to the 
patient.
　[Results] The QFT-GIT test was conducted twice: 3 weeks 
and 11_12 weeks after the last contact with the patient. The
number of care workers who tested positive while providing 
care services to the patient were 3, 0, and 5 according to 
the contact time of ＜20 h, 20 to ＜40 h, and 40 to ＜60 h, 
respectively. In addition, one equivocal result was found in the 
＜20 h group. Equivocal results were noted in 1, 1, and 0 
nurses, respectively. Only care workers tested positive using 
the QFT-GIT test, and one developed active TB. Each of the 
care workers spent approximately 50 min daily in planned 
care service to the patient, while each of the nurses spent 
approximately 20 min for the same. Care workers provided 
daily care services such as feeding, changing the patient’s 
posture, turning in bed, diaper changing, bathing, and pro-

viding a bed bath, and nurses provided services such as the 
measurement of vital signs, hydration, administration of medi-
cation, and exchange of cooling material for lowering body 
temperature. In addition, care workers had been in contact with 
the patient while providing care services before the patient 
developed fever, and nurses initiated contact with the patient 
for care after the fever developed. With regards to daily health 
monitoring, the staff of the care facility had not monitored the 
patient for fever, loss of appetite, and/or weight loss before the 
fever became apparent. On the basis of these results, we 
suggest that the risk of TB infection is higher in care workers 
than in nurses because they work in close proximity (with body 
contact) with the patient for a longer period of time during the 
infectious period, including the asymptomatic period.
　To reduce the risk of TB infection in care workers, it is 
important to establish early detection systems in care facility 
residents by improving compliance with TB preventive meas-
ures, including routinely conducting closer observation of 
these health conditions.
　[Conclusions] The high rate of infection among care workers 
may have been related to the longer period of close contact 
while caring for the patient. To reduce such risks, it is impor-
tant to establish an early detection system for TB preventive 
measures in care facilities for the elderly. 

Key words : Care facility for the elderly, Outbreak, Risk of 
TB infection, Care worker, QuantiFERON®-TB Gold (QFT-
GIT), Contact examination

Iwate Prefectural Miyako Public Health Center

Correspondence to : Hiroki Yanagihara, Iwate Prefectural 
Chubu Public Health Center, 1_ 44, Kajomachi, Hanamaki-
shi, Iwate 025_ 0075 Japan.
(E-mail : h-yanagihara@pref.iwate.jp)

－－－－－－－－Original Article－－－－－－－－

RISK  OF  TUBERCULOSIS  INFECTION  AMONG  CARE  WORKERS  
DURING  AN  OUTBREAK  OF  TUBERCULOSIS  
AT  A  CARE  FACILITY  FOR  THE  ELDERLY

Hiroki YANAGIHARA

におけるチェックリストの有用性の検討. 環境感染
誌. 2012 ; 27 : 273‒277. 

20）  風間晴子, 濁川博子, 柏真知子, 他：感染曝露後1年間
QFTで経過観察しえた61名の医療施設内の結核曝露事
例─第2報 感染曝露後のQFT応答の推移. 結核. 2013 ; 
88 : 411‒416. 

21）  Dorman SE, Belknap R, Graviss EA, et al : Interferon-γ
Release Assays and Tuberculin Skin Testing for Diagnosis 
of Latent Tuberculosis Infection in Healthcare Workers in 
the United States. Am J Respir Crit Care Med. 2014 ; 189 : 
77‒87. 



結核  第89巻  第 7 号  2014年 7 月642

Abstract　[Objective] To evaluate serum surfactant proteins 
A and D (SP-A and SP-D), KL-6, C-reactive protein (CRP), 
and erythrocyte sedimentation rate (ESR) as biomarkers for 
monitoring the activity of pulmonary tuberculosis.
　[Methods] Patients with recently diagnosed and sputum 
smear-positive pulmonary tuberculosis were consecutively 
recruited between February and April 2013 at the Kanagawa 
Cardiovascular and Respiratory Center. Serum levels of SP-A, 
SP-D, KL-6, and CRP, and ESR were measured twice before 
treatment initiation and after confi rmation of disease improve-
ment (indicated by two consecutive negative smears or one 
negative sputum culture). The relationship of those biomarkers 
with disease activity was evaluated by comparing the baseline 
values with the biological and radiological disease severities 
and by assessing the changes in those values before and after 
treatment.
　[Results] Twenty-seven patients with pulmonary tubercu-
losis were enrolled in the study. The median age was 66 years, 
and the male/female ratio was 19/8 for the entire cohort. The 
baseline levels of most biomarkers signifi cantly or relatively 
increased in patients with severe biological and radiological 
outcomes, which were indicated by fi ndings such as long-term 
positive sputum culture, and the presence of cavities and 

shadows on chest radiographs. A second measurement of these 
biomarkers was performed after a median treatment period of 
56 days. The changes in the median levels for these biomarkers 
were as follows (before/after treatment) : SP-A (ng/mL), 55.3/
39.2 (p＜0.01); SP-D (ng/mL), 71.5/38.5 (p＝0.03); KL-6 (U/
mL), 365/374 (p＝0.43); CRP (mg/dL), 3.8/0.4 (p＜0.01); 
ESR (mm/hr), 69/46 (p＝0.27). After treatment, the levels of 
SP-A, SP-D, and CRP signifi cantly decreased.
　[Conclusion] The levels of SP-A, SP-D, and CRP refl ected 
not only the baseline values but also the chronological disease 
activity. Therefore, these biomarkers could be useful for the 
management of pulmonary tuberculosis.
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結　　　論

　LVFXは結核患者に安全に長期使用できると考えられ

たが，関節痛については注意が必要である。

　本研究参加施設は以下のとおり。独立行政法人国立病
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Abstract　[Background] The safety of the long-term use of 
levofl oxacin as an antibiotic has not previously been reported 
via a prospective study. This lack of evidence acts as a barrier 
for its use as an anti-tuberculosis drug.
　[Method] Cases with long-term levofl oxacin use were 
prospectively followed at member hospitals of Ryoken. The 
frequency of adverse events is reported.
　[Results and discussion] Of 91 total cases, 7 cases were 
reported to have adverse drug reactions that may or may not 
have been levofl oxacin-related. Of these 7 cases, 5 reported 
arthralgia and muscle pain that occurred 37_157 days after
starting levofl oxacin. Of 49 bacillary-positive cases, 1 case 
died 1 month later, 1 case did not have a culture examination, 

and 47 cases showed culture conversion.
　[Conclusion] Long-term levofl oxacin use is likely to be 
safe; however, arthralgia should be monitored in these long-
term users.

Key words : Levofl oxacin, Long-term use, Adverse  reactions, 
Tuberculosis, New quinolone
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Abstract　[Objective] To clarify the occurrence and clinical 
characteristics of tuberculosis among home medical care 
patients, we conducted a retrospective study of patients who 
received home medical care from our hospital. 
　[Subjects and Methods] We investigated 502 patients (mean 
age, 79.5 years) who received home medical care from our 
hospital between January 2003 and December 2012. The newly 
notifi ed tuberculosis cases aged ≧70 years in the general 
population in Miyagi were defi ned as the control group. Among 
the patients receiving home medical care, we evaluated the 
clinical characteristics of the patients with tuberculosis. 
　[Results] Four of the 502 patients (0.8％) developed 
tuberculosis. Using the person-years method, the case rate of 
tuberculosis was calculated as 298.3 per 100,000 among home 
medical care patients. Compared with the control group, home 
medical care patients had a greater incidence of tuberculosis 
(298.3 vs. 36.06; rate ratio, 8.27; 95％ confi dence interval, 
3.06_22.3; p ＜0.001). When home medical care patients
visited the hospital or were transported there by ambulance, 

they were initially often diagnosed with aspiration pneumonia. 
Moreover, the time interval to the onset of disease from the 
introduction of home medical care varied among cases (3_192
months). 
　[Conclusion] Patients receiving home medical care are at 
high risk of contracting tuberculosis. Therefore, for the medical 
staff involved in treating home medical care patients, the onset 
of tuberculosis should be carefully considered in daily medical 
practice. 
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Abstract　[Background] We compared T-SPOT®.TB (T-
SPOT) and QuantiFERON-TB Gold In-Tube (QFT-GIT) test 
results in a contact investigation.
　[Subjects and Methods] The index case was a male lecturer 
at a vocational school in Tokyo. Chest X-ray examinations 
and T-SPOT tests were performed on all 397 contacts, and 
QFT-GIT was performed on a subset of these contact subjects. 
　[Results] Chest X-ray examination showed no evidence 
of tuberculosis in any subjects. Among 389 contacts that 
underwent T-SPOT testing, 5 showed a positive reaction, 3 
showed borderline reactions (1 positive borderline and 2 
negative borderline), and 381 were negative. Among 56 
contacts tested using both QFT-GIT and T-SPOT, 4 were 
positive, 1 was borderline, and 51 were negative by QFT-GIT. 
By T-SPOT, 2 contacts were positive, 1 was borderline 
positive, and 53 were negative. Preventive chemotherapy was 
indicated for the 5 positive and 1 borderline positive contacts 
identifi ed by the T-SPOT test.

　[Discussion] Chest X-ray examination and the T-SPOT test 
did not identify the TB outbreak. 
　[Conclusion] The majority of contact subjects were negative 
by both tests, suggesting that both have a high specifi city in 
contact investigations. However, the moderate concordance 
rate indicates that further testing is necessary to fully evaluate 
these tests. 
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Abstract　The adverse effects of anti-tuberculosis agents is 
an important problem for treatment of tuberculosis. We report 
2 possible cases of isoniazid-induced tenosynovitis. 
　Case 1: A 49-year-old man with untreated diabetic mellitus 
presented with hypesthesia and diffi culty grasping with his 
right hand 1 month after starting treatment of tuberculosis of 
the lung and pleuritis using isoniazid, rifampicin, ethambutol, 
and pyrazinamide. His symptoms were due to tenosynovitis, 
which was detected by magnetic resonance imaging. The 
clinical course and isoniazid challenge test revealed that the 
condition was related to isoniazid. After discontinuing isonia-
zid treatment, his symptoms gradually improved.
　Case 2: An 78-year-old man operated on for rectal cancer 3 
weeks previously presented with edema and arthralgia of both 
hands 1 month after starting anti-tuberculosis treatment. His 
tuberculosis was diagnosed at preoperative screening tests for 
rectal cancer. Owing to a medical history of gout, pyrazinamide 
was discontinued. However, his symptoms did not improve. 
Magnetic resonance imaging revealed fi ndings indicative of 
tenosynovitis. At the end of anti-tuberculosis treatment, his 

symptoms improved slightly within 6 months.
　Isoniazid-induced tenosynovitis and arthritis are rare ad-
verse effects. However, they may be underestimated because 
the severity is variable. We suggest further investigations of 
the side effects of isoniazid using imaging techniques such 
as magnetic resonance imaging.
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Abstract　[Objectives] In order to improve the appropriate-
ness of contact examinations, we investigated the characteris-
tics of secondary tuberculosis cases.
　[Subjects and Methods] We included tuberculosis patients 
that were located in Kawasaki City between 2008 and 2011. 
The patients were considered as 2 separate groups: those with 
tuberculosis following contact with index cases registered in 
Kawasaki City and those with tuberculosis who were located in 
Kawasaki City. Secondary cases were defi ned as subjects who 
underwent a contact examination and developed active tuber-
culosis within 2 years from the last contact with the index case. 
The secondary cases were classifi ed by diagnostic method, 
time, and sputum smear test results, followed by consideration 
of improvement measures.
　[Results] There were 1196 tuberculosis patients and 6157 
subjects who underwent a contact examination. Of these, 35 
patients developed tuberculosis secondary to index cases 
registered in Kawasaki City. These 35 cases were classifi ed by 
diagnostic methods. Diagnosis occurred during a contact 
examination in 31 cases and during a symptomatic visit in 4 
cases. There were 2 sputum smear-positive patients detected 
in a contact examination that was conducted ≧6 months after 
contact. These 2 cases had a symptomatic cough, but did not 
visit a medical institution. There were 39 patients with sec-
ondary tuberculosis who were located in Kawasaki City. These 
39 cases were also classifi ed by diagnostic methods. Diagnosis 

occurred during a contact examination in 33 cases and during 
a symptomatic visit in 6 cases. There were 4 sputum smear-
positive patients detected in a contact examination that was 
conducted ≧6 months after contact. These 4 cases had a 
symptomatic cough, but did not visit a medical institution.
　[Discussion] Of the secondary cases, a sputum smear-
positive state was detected in some of the patients at the time 
of a contact examination that was conducted ≧6 months after 
contact. However, secondary cases should be discovered at a 
sputum smear-negative stage. Appropriate education regarding 
the importance of a medical visit at the onset of symptoms 
could decrease the number of patients that are identifi ed in the 
sputum smear-positive state during a contact examination that 
occurs at least 6 months after contact.
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Abstract　 In 2012, there were 63 newly notifi ed childhood 
tuberculosis (TB) patients (patients aged 0_14 years) in Japan,
corresponding to a notifi cation rate of 0.38 per 100,000. The 
annual number of notifi ed childhood TB patients was less 
than 100 in 2006, since then the numbers and rates (per 100,000 
population) decreased steadily. Of the 63 patients with child-
hood TB notifi ed in 2012, 30 (47.6％) were aged 0_4 years, 12
(19.0％) were aged 5_9 years, and 21 (33.3％) were aged
10_14 years. Thus, the proportion of TB patients aged 0_4
years was the highest among children. In 2012, only one 
patient of TB meningitis and no patient of miliary TB were 
reported in children. On the point of case detection, similar 
to percentages reported in previous years, 22 patients (34.9
％) were identifi ed at medical institutions and 32 patients (50.8
％) were detected by contact investigation of household 
members.
　Since 1999, the notifi cation rates of TB in Japan have been 
consistently higher among patients aged 85 years and above 
than among those aged 65_84 years in Japan. The annual rate
of reduction in the notifi cation rates of TB patients aged 65 
years and above in 2012 (13,307 cases) was 3.3％, compared 
to 2011 (13,756 cases). The proportion of TB patients aged 
65 years and above has consistently increased, reaching up to 
62.5％ in 2012; notably, the proportion of TB patients aged 
80 years and above has increased to 34.0％. The proportion of 
bacteriologically positive TB patients among pulmonary TB 
(PTB) patients was higher among those aged 65 years and 
above than among those aged 15_64 years. The proportion of

PTB patients with only non-respiratory symptoms increased 
with age, reaching 27.6％ among those aged 85 years and 
above. The proportion of TB patients associated with patient 
delay of two months or longer was lower among the patients 
aged 65 years and above than among those aged 15_64 years
(14.5％ vs. 26.7％), whereas the proportion of TB patients 
associated with doctor delay of one month or longer was 
slightly higher among patients aged 65 years and above than 
among those aged 15_64 years (22.9％ vs. 20.2％). Of the
newly notifi ed TB patients aged 65 years and above in 2011 
whose treatment outcomes were available at the time of 
reporting, 31.3％ died within a year after the initiation of TB 
treatment; of these, 18.4％ died within three months. The 
proportion of deaths within three months after the initiation 
of TB treatment among patients aged 65 years and above 
increased substantially with age from 8.1％ in the 65_69 years
age group to 31.9％ in the 90 years and above age group.

Key words : Tuberculosis, Notifi cation rate, Childhood tuber-
culosis, Elderly tuberculosis, Annual trend
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は，常に結核を念頭に置いた患者ケアが必要である。

　発生数がわずかとなった小児結核，患者数が多くまた

診断の遅れをきたしやすい高齢者結核いずれの対策にお

いても，結核専門医療機関・一般医療機関・保健所との

診療協力，情報共有が不可欠である。
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