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Fig. 1 Distribution of diameter of induration (upper boxes) and erythema (lower boxes) in four groups

T,: first test T,: second test in two-step method Tg: test after 2 to 4 months from BCG vaccination Tg: test before

graduation

Each line shows max, 75 percentile, median, 25 percentile and min.
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Table 1 Diameter (mean=®S.D. mm) of repeated tuberculin skin tests in nurse students

At entrance After BCG Before
Number First test ~ Second test  vaccination graduation
n T T, Tg Ts

Single test at entrance 99  induration 12.5+5.3 - - 13.8+5.0
(group I) erythema 19.8£11.3 — - 23.6t14.3
Two-step test at entrance® 40  induration 8.6*+6.1 12.0%5.1 - 13.45.4%**
(group II) erythema 11.9%£7.8 20.47%10.6 - 22.1£13.5%**
BCG vaccinated following single test** 12 induration 0.5%1.5 - 14.1+3.7 119+44
(group I-B) erythema 4.0£3.5 - 19.8+58 16.3%7.6
BCG vaccinated following two-step test** 10  induration  1.7+2.7 32%+1.8 16.0%£32 7.5%7.8
(group II-B) erythema 36%+3.1 62+24 239185 14.1£6.9

Tested with 0.05 #g of PPDs by Mantoux technique.

*Second tests were done only in the students with less than 30mm of erythema and/or 20mm of induration on the first test.
**BCG was vaccinated in whom the diameter was less than 10mm of erythema and/or less than 5mm of induration.

***If one who got tuberculosis is excluded, values are 13.1+5.0 and 20.7£11.2.

Table 2 Change of tuberculin skin reaction at graduation from entrance

Number (percent) of student with or without increase or decrease of
10 mm or more 6 mm or more
in diameter of erythema * in diameter of induration **

Single test at entrance T,=Tg 67 (67.7%) 65 (65.7%)
(group I) T,>Tg 8 (81 ) 12 (12.1 )
n=99 T,<Tg 24 (242 ) 22 (222 )

Two-step test at entrance T,=T,=Tg 22 (550 ) 21 (5825 )
(group II) T,<T,=Tg 8 (20.0 ) 7 (175 )
n=40 T,<T,>Tg 4 (10.0 ) 3(75)

T, =T,<Tg 4 (10.0 ) 5 (125 )
Others 2 (50 ) 4 (10.0 )

BCG vaccinated Te=Tg 14( 63.6 ) 14 (63.6 )
(group I-B and group II-B) Tsg>Tg 7 31.8 ) 8 (364 )
n=22 Ts<Tg 1 (45 ) 0 (00 )

*Criteria by Committee for prevention of tuberculosis, the Japanese Society for Tuberculosis
**Suggestion by Menzies>
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Fig. 2 Distribution of differences of diameter between the test before graduation and at entrance

Mean=+S.D (mm) of group I : erythema+3.8+11.4 and induration+1.6+5.8
group I : +0.7+11.4 and +0.4£5.6, group I -B and I-B: —6.1£9.9 and —5.0£6.5
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Table 3 Tuberculin reaction in nurses who got tuberculosis

Patient profile

Diameter (induration/erythema) of Diameter (induration/erythema) of

Interval between

Age Sex Workplace Bacteria  reaction previously tested (mm) reaction on diagnosis (mm) two tests (months)
22 F general hospital + /24 7/68  with blisters 51
26 F general ward - “moderately positive” 20/80 with blisters 79
27 F general ward - ‘ 12/15 25/105 with blisters 16
22 F tuberculosis ward + 15/18 19/49 62
21 F student + 15/21* 26/72 with blisters 30
*by two-step test
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REPEATED TUBERCULIN SKIN TESTS IN NURSE STUDENTS

—Observation for 3 Years—

'Eriko SHIGETOH, ' Akihiro MAEDA, 'Hiroshi OIWA,
"Yasuyuki YOKOSAKI, and “Isa0 MURAKAMI

Abstract In Japan, two-step tuberculin skin test (two-step
TST) is recommended for health care workers (HCWs) if the
diameter of erythema in the first test is less than 30 mm, and
to detect new infection if there is 10 mm or more increase
from the base-line diameter. We observed TST in nurse
students from the entrance to the graduation for 3 years, and
analyzed the change of TST reaction to discuss the usefulness
of two-step TST and the criteria for detecting new tuberculous
infection among BCG vaccinated HCWs. Mean £ S.D. (mm)
in erythema and induration in each occasion were: in a group
with single TST at entrance (T,) and before graduation (T¢)
m=99, group I); T, =19.8 £11.3, Tc=23.6 = 14.3 for
erythema and T,=12.5£5.3, T¢=13.8£5.0 for induration:
in a group with two-step TST at entrance (T; and T,) (n=40,
group II); T,=11.9%£7.8, T,=20.4£10.6, Tc=22.1£13.5
for erythema and T,=8.6%6.1, T,=12.0%5.1, Tc=13.4%
5.4 for induration: in a group BCG vaccinated after single
negative TST (less than 10 mm of erythema and/or less than
5 mm of induration) (n=12, group [-B); T,=4.0%3.5, Tp=
19.8+5.8, Tc=16.3+£7.6 for erythema and T,=0.5£1.5,
Tg=14.11+3.7, Tc=11.9=+4.4 for induration: in a group
BCG vaccinated after two negative TST (n=10, group II-B);
T,=3.6£3.1, T,=—62+2.4, Tz=23.9+8.5, Tc=14.116.9
for erythema and T,=1.7%+2.7, T,=3.2%£1.8, Tg=16.0%
3.2, Te=7.5£7.8 for induration. One student in the group II
was diagnosed as tuberculosis before the graduation. If we
exclude this case form the group II, mean*S.D. (mm) of
Tg in group II were 20.7+11.2 for erythema and 13.1£5.0
for induration. Booster phenomenon was significant on two-
step TST. There was moderate booster phenomenon even
after 34 months from the previous single TST. There was also
significant waning of reaction 27 to 31 months after BCG
vaccination. But there were no significant waning nor booster
after two-step TST.

Concerning the difference between the reaction before
graduation and at entrance, mean £ S.D. (mm) in erythema
and induration, [Tg—T,] in the group I were +3.8=11.4 and
+1.615.8, respectively, [Tg—T,41] in the group II were +

0.7%11.4 and +0.4=£5.6, respectively, [Tg— Tg] in the group
I-B and II-B were —6.419.9 and —5.016.5. If we exclude
one case who got tuberculosis from the group II, mean=*S.
D. (mm) in erythema and induration of [T¢g—T,] in group II
were —0.6£8.1 and +0.215.4, respectively.

According to the criteria in Japan of more than 10mm
increase in erythema and more than 6 mm increase in indura-
tion, recommended by Menzies, significant values of [Tg—
(T,, T, or Tp)] was observed in 24 (24 %) by erythema and 22
(22 %) by induration in the group I, while in the group II only
in 4 (10%) by erythema and 5 (12.5%) by induration, which
included case diagnosed as active tuberculosis. The criterion
of 10 mm increase in erythema seems to correspond to that of
6 mm increase in induration. 95% confidential limit in the
differences between two tests were 15.6 mm (mean plus 2
standard deviation) in erythema and 11.0 mm in induration in
the group II. Considering that these data may include some
newly infected persons, appropriate criteria for detecting new
tuberculosis infection is estimated to be between 10 to 15 mm
increase in erythema and 6 to 11 mm increase in induration
from the baseline by two-step TST. Among BCG vaccinated,
TST two months after vaccination is useful as the base line.
As there is moderate booster phenomenon even after three
years from the previous single test and variation is more com-
mon, the detection of new tuberculous infection can be made
more accurately with the two-step TST in HCWs.

Key words: Repeated tuberculin test, Two-step tuberculin
test, Nurse student, Diagnosis of tuberculosis infection,
Booster phenomenon, Wane of tuberculin reaction
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