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TWO-STEP TUBERCULIN TESTING AND BCG VACCINATION IN THE PERSONNEL
OF A MEDICAL AND PHARMACEUTICAL UNIVERSITY

*Hisashi FUNADA and Yoshitaka ABE

* Department of Infectious Prophylaxis, Faculty of Medicine, and Committee on Hospital
Infection Control and Prevention, Toyama Medical and Pharmaceutical University

In an attempt to cope with recent nosocomial spread of tuberculosis, the tuberculin test
with a 0.05#g of 0.1 m/ intradermal dose of purified protein derivative was performed by
a two-step procedure on the personnel of a medical and pharmaceutical university,
followed by BCG vaccination for non-reactors in the second test. The second test was
repeated after two weeks in all but those with erythema of 10 mm or more in diameter
associated with double erythema, vesicle formation, and/or necrosis on the initial testing.
The first test was done in a total of 935 participants (73% of all personnel) with a
median age of 37 (range, 21-67) years. The rate of participation, by occupation, in the
hospital personnel ranged from 63% (183/289) for doctors to 98% (351/358) for nurses.
The size of erythema showed a unimodal distribution with a peak in the range of 10-19
mm, with a median of 20mm (range, 0-102). Reactions below 9 mm, which are interpreted
as negative, were found in 16% of all participants, and those above 30 mm in 35%.
Among participants aged 20-49 years, especially among nurses, reactions tended to be
larger with increasing age. Among 539 participants undergoing repeated testing, reactions
between the first and second tests correlated well, showing a median increase in size of
10mm (range, —43-+70) on retesting. Reactions above 30 mm associated with an
increase in size larger than 20 mm, among those initially below 29 mm in diameter, were
observed in 28 % of those retested. Adverse reactions such as vesicle formation with or
without hemorrhage, or lymphangitis occurred in 2.5% of all participants on the initial
testing and in 1.5% on the retesting, with the highest frequency seen in those aged 30-39
years. BCG was administered to 26 of the 49 participants with a negative reaction on the
second test. All vaccinees with a median age of 30 (range, 21-46) years showed tuberculin
conversion after two months without developing Koch’s phenomenon soon after the
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vaccination. Incidentally, it is desirable that two-step tuberculin testing such as that in

the present study should also be performed using the diameter of induration, particularly

that measured transversely, since erythema is not used in any other country than Japan.
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C:20(0-102) mm [25 + 17 mm]

0

Size of erythema, mm

Fig. 1
university personnel

Table 1
initial tuberculin testing

Initial tuberculin testing profile for medical and pharmaceutical

Distribution, by age group, of sizes of erythema on

Age group, Size of erythema, mm Total
ota
years 0-9 10-29 =30
20-29 58 (21)3a] ** 137 (49) 84 (30) 279
30-39 33 (11) 147 (51) 109 (38) 289
40-49 38 (15) 120 (46) 103 (39) 261
50-67 17 (16) 59 (56) 30 (28) 106
Total 146 (16) 463 (50) 326 (35) 935
a No. (%) of participants *p<0.05 **,<0.01
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Table2 Distribution, by department or occupation, of sizes
of erythema on initial tuberculin testing

O BB £8 5

Size of erythema, mm

De(iiigr;i?gnor 0-9 10-29 =30 Total
Hospital 95 (16) 299 (49) 217 (36) 611
Doctors 32 (17) 97 (63) 54 (30) | * 183
Nurses 46 (13) 167 (48) 138 (39) 351
Others® 17 (22) 35 (45) 25 (32) 7
Secretariat 38 (18) 108 (50) 69 (32) 215
Schools and institutes 13 (12) 56 (51) 40 (37) 109
Total 146 (16) 463 (50) 326 (35) 935

a No. (%) of participants

b Paramedical personnel including pharmacists, laboratory technicians, and radiological

engineers
*p<0.05
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Fig.2 Distribution of sizes of erythema among participants
with repeated tuberculin testing
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Size of erythema on retesting
Change of reaction on retesting

R?=0.318 —40 " R%=0.0082
N=539 N=539
—60
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80

mm mm

Initial size of erythema Initial size of erythema

Median(Range) [Mean=+SD]

Initial reactions<30mm(N=459):11(—15~70)mm[14 + 14mm]
Initial reactions=30mm(N= 80): 9(—43~54)mm[10 & 17mm]
Total with retesting(N=>539):10( —43~70)mm[13 £ 15mm]

Fig.3 Relationship of sizes of erythema between the first and second tuberculin tests
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