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Table 1 Baseline characteristics according to IGRA for hospital workers
(new employees, baseline, and contact examination)

Groups
Characteristics Total New Baseline Contact P value
employees assay examination
(N=2870) (N=161) (N=582) (N=127)

Age (years) [18—74 years] 35+11 26.81+6.7 37.0+11.2 36.1£9.2 <0.0001
Gender (male) (%) 253 28.0 26.3 17.3 0.08
Smoking history (%) (N=2802) 11.6 8.7 12.6 10.9 0.4
Alcohol intake (%) (N=802) 67.5 71.3 67.4 63.0 0.4
Years of employment (years) [1—44 years] 8.81+9.3 1.0£0.5 10.5£9.6 10.7£8.8 <0.0001
IGRA

Positive [N (%)] 58 ( 6.7) 3 (19 48 ( 8.2) 7 (5.5) 0.01

Negative [N (%)] 664 (76.3) 148 (91.9) 420 (72.2) 96 (75.6)

Suspended [N (%)] 145 (16.7) 10 ( 6.2) 113 (19.4) 22 (17.3)

Failure [N (%)] 3(03) 0(0) 1(0.2) 2 ( 1.6)

Values are expressed as mean *+ standard deviation or percentage. P values were calculated using analysis of
variance (ANOVA) for continuous variables or chi-square test for categorical variables.

IGRA: interferon-gamma release assay, N: subject number
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Table 2 Adjusted odds ratios for IGRA positivity between the new employees
(reference) and each group of hospital workers

. Model 1 Model 2
Variables
OR (95% CI) P OR (95% CI) p
New employees 1 [Ref] 1 [Ref]
Baseline assay 5.0 (1.8—20.8) 0.0009 4.4 (1.5-18.6) 0.005
EContact examination 3.5 (0.9-16.3) 0.06 3.0 (0.8—14.6) 0.1
. n .
Bascline assay + Contact examination 47 (1.7-19.7)  0.001 41 (14-17.6) 0007
[(CPost-employment_group)
Smoking history 0.5 (0.1-7.5) 0.1 0.5 (0.1-1.2) 0.1
Alcohol intake 0.9 (0.5-1.7) 0.8 0.9 (0.5-1.6) 0.8
Gender (male) 2.3 (1.3-4.0) 0.006 2.3 (1.3-3.9) 0.006
Years of employment (1-year increase) N/A N/A 1.0 (0.99-1.04) 03

Model 1 includes variables of smoking history, alcohol intake and gender (male).
Model 2 includes variables in Model 1 plus years of employment (1 year increase).
OR: odds ratio, CI: confidence interval, Ref: reference, N/A: not applicable

Table 3 Stratified analyses of IGRA among the professions of the hospital workers

Result of IGRA

Profession N Positive (%)  Suspended (%) Negative (%)  Failure (%)
New employees 161 1.9 6.2 91.9 0
Laboratory technicians 30 233 33 73.3 0
Doctors 96 12.5 20.8 66.7 0
Nurses 391 6.4 18.2 74.7 0.8
Radiology technicians 18 11.1 11.1 77.8 0
Pharmacists 18 11.1 11.1 77.8 0
Assistant nurses 22 9.1 45.5 45.5 0
Cooks 11 9.1 0 90.9 0
Assistant cooks 15 6.7 20 73.3 0
Medical clerks 55 5.5 21.8 72.7 0
Physical therapists 15 0 26.7 73.3 0
Occupational therapists 10 0 40 60 0
Dietitians 7 0 0 100 0
Clinical engineers 6 0 16.7 83.3 0
Speech therapists 4 0 50 50 0
Boiler engineers 2 0 0 100 0
Orthoptists 2 0 50 50 0
Dental hygienists 2 0 50 50 0
Associate nurses 2 0 0 100 0
Dental technician 1 0 0 100 0
Driver 1 0 100 0 0
Clinical psychologist 1 0 0 100 0
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Table 4 Multivariate analyses for IGRA positivity between the new employees

(reference) and each profession

Professions with Model 1 Model 2

positive IGRA OR (95% CI) P OR (95% CI) P
New employees 1 [Ref] 1 [Ref]

Laboratory technicians 17.5 (4.4-87.3) <0.0001 13.2 (3.0-69.7) 0.0006
Doctors 5.2 (1.5-24.0) 0.007 4.7 (1.4-22.1) 0.01
Nurses 47 (1.5-20.4) 0.005 39 (1.2-17.6) 0.02
Radiology technicians 5.0 (0.6—33.2) 0.1 3.5 (04-254) 0.2
Pharmacists 5.4 (0.7-35.8) 0.1 4.1 (0.5-29.1) 0.2
Assistant nurses 6.3 (0.8—41.4) 0.08 4.8 (0.6—33.1) 0.1
Cooks 5.7 (0.3—53.5) 0.2 4.2 (0.2—41.7) 0.3
Assistant cooks 47 (0.2—41.1) 0.3 4.3 (0.2—38.1) 0.3
Medical clerks 2.8 (0.5-15.5) 0.2 2.2 (0.4-12.7) 0.4

Model 1 includes variables of smoking history, alcohol intake and gender (male).
Model 2 includes variables in Model 1 plus years of employment (1 year increase).

Table 5 The association of the length of employment and IGRA positivity

Years after Ratio of
employment positive IGRA OR (95% CI) P
(years) (%)
Newemployees <O W ] UIRefl
. o <37 75 43 (14-18.8) 0.008
+

E.aszltnzgsjzymeri?n?gie; amination 3.7-13.9 7.5 48 (1.6-208)  0.004
ploy group 13.9< 8.3 5.1 (1.7-22.0) 0.002

The adjusted model includes variables of smoking history, alcohol intake and male gender.
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Original Article

BASELINE SCREENING USING INTERFERON-GAMMA RELEASE ASSAY
SUGGESTS AN INCREASED RISK OF MYCOBACTERIUM TUBERCULOSIS INFECTION
AMONG EMPLOYEES IN A JAPANESE GENERAL HOSPITAL

"Tatsuya ABE, "Takanao HASHIMOTO, Takao KOBAY ASHI, *Hideaki HITOMI,
2Masahito EBINA, “Juichi FUIIMORI, 3Yuri AMI, ¢Sachiko HAYAKAWA,
and 8Shigeru FUIIMURA

Abstract [Objectives] This retrospective study aimed to
assess the risk of tuberculosis infection for the employees of
a Japanese hospital using baseline interferon-gamma release
assay (IGRA). The risk was defined as exposure to the hos-
pital environment.

[Methods] In total, 870 hospital employees including 161
new employees, 582 for baseline assay, and 127 for contact
examination (709 subjects in the post-employment group)
were examined from December 2010 to April 2012. The
new employees were considered as the “non-exposure” group,
whereas the post-employment group was considered as the
“exposure” group. Multiple logistic regression analyses were
used to calculate the odds ratio (OR) for IGRA positivity,
adjusted for gender, smoking history, and alcohol intake
(model 1), and for years of employment (model 2).

[Results] The exposure group was significantly associated
with an increased risk of positive IGRA results, even when
adjusted for years of employment (OR: 4.1; 95% confidence
interval: 1.4—17.6; P=0.007). Subgroup analyses stratified
by profession indicated a significantly increased OR for
laboratory technicians, doctors, and nurses in both models.
No correlation was observed between the length of employ-

ment and IGRA positivity.

[Conclusion] Exposure to the hospital environment in-
creased the risk of tuberculosis infection for employees
irrespective of the length of employment. Laboratory tech-
nicians, doctors, and nurses were at the highest risk of
infection.

Key words: Tuberculosis, Hospital-acquired infection, Con-
tact examination, IGRA, QFT
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