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Fig. 1 Time to the awareness of skin reaction
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Table 1 Number of reported cases and cases with “true” Koch’s phenomenon

Total number of Cases per Cases with “true” Cases per
Prefecture reported cases 100,000 births Koch’s phenomenon 100,000 births
No. Rank Rate Rank No. Rank Rate Rank

Hokkaido 7 30 4.2 43 2 14 1.8 21
Aomori 6 32 14.4 25 0 30 0.0 30
Iwate 4 34 9.5 32 0 30 0.0 30
Miyagi 12 20 15.3 23 2 14 2.5 17
Akita 3 36 9.8 31 0 30 0.0 30
Yamagata 24 12 64.3 4 3 10 8.0 4
Fukushima 18 15 259 12 1 21 14 26
Ibaraki 10 23 10.1 30 1 21 1.0 28
Tochigi 11 21 15.8 22 0 30 0.0 30
Gunma 16 18 23.5 15 1 21 1.5 25
Saitama 41 6 16.9 20 4 9 1.7 22
Chiba 44 4 214 16 7 5 3.4 11
Tokyo 30 9 7.4 36 10 3 2.5 18
Kanagawa 19 14 6.1 37 3 10 1.0 29
Niigata 2 42 2.7 44 0 30 0.0 30
Toyama 0 45 0.0 45 0 30 0.0 30
Ishikawa 10 23 24.5 14 0 30 0.0 30
Fukui 9 25 31.2 10 1 21 3.5 10
Yamanashi 3 36 10.6 28 0 30 0.0 30
Nagano 4 34 54 38 2 14 2.7 16
Gifu 13 19 18.2 17 2 14 2.8 14
Shizuoka 54 2 41.3 6 0 30 0.0 30
Aichi 123 1 44.5 5 12 2 4.3 8
Mie 11 21 17.6 19 2 14 32 12
Shiga 7 30 13.2 26 0 30 0.0 30
Kyoto 8 27 9.2 34 2 14 2.3 19
Osaka 32 8 10.4 29 15 1 4.9 6
Hyogo 28 11 14.5 24 2 14 1.0 27
Nara 8 27 17.7 18 3 10 6.6 5
Wakayama 9 25 28.8 11 8 4 25.6 1
Tottori 0 45 0.0 45 0 30 0.0 30
Shimane 6 32 25.5 13 0 30 0.0 30
Okayama 44 4 64.6 3 3 10 4.4 7
Hiroshima 38 7 37.5 7 0 30 0.0 30
Yamaguchi 17 16 36.5 9 0 30 0.0 30
Tokushima 3 36 12.4 27 1 21 4.1 9
Kagawa 3 36 8.6 35 1 21 2.9 13
Ehime 51 3 109.2 1 5 6 10.7 2
Kochi 1 44 4.2 42 0 30 0.0 30
Fukuoka 17 16 9.4 33 5 6 2.8 15
Saga 0 45 0.0 45 0 30 0.0 30
Nagasaki 8 27 16.3 21 1 21 2.0 20
Kumamoto 3 36 4.7 40 1 21 1.6 23
Oita 30 9 74.8 2 0 30 0.0 30
Miyazaki 2 42 5.0 39 0 30 0.0 30
Kagoshima 22 13 36.7 8 5 6 83 3
Okinawa 3 36 4.6 41 1 21 1.5 24
Total 814 106

Average 17.3 18.8 2.3 2.5
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Table 2 Outcomes of reported cases

Classification N % Remark

Non-specific reaction 578 71.0

Follow-up 34 4.2 In 2 cases family rejected LTBI treatment
Koch's phenomenon 104* 12.8 including 3 cases with active disease
Referred to other hospital 54 6.6 PPD (+); 11

Unknown 44 54 PPD (+); 1

Total 814 100.0

*For the difference from 106 as in Table 1 see text.
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Fig.2 Trends of reported number of cases
and their outcomes
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Table 3 Estimated number of infections (per 100,000)

Required time from exposure Annual risk of infection

to Koch’s phenomenon (days) 0.02% 0.03% 0.04%

60 3.9 5.8 7.8
45 4.7 7.1 9.4
30 5.5 8.3 11.1
15 6.4 9.5 12.7
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ANALYSIS OF KOCH'S PHENOMENON BY BCG VACCINATION
WITH THE MULTI-PUNCTURE METHOD IN JAPAN

'Seiya KATO, 2Osamu TOKUNAGA, and *Takashi YOSHIYAMA

Abstract [Purposes] In Japan, BCG vaccination without a
prior tuberculin skin test was started in 2005. Koch's phenom-
enon is well known as a skin reaction that appears within a few
days at the BCG vaccination site if the vaccination is given to
a person infected with tuberculosis. However, little has been
known regarding Koch's phenomenon in cases where BCG is
administered by the multi-puncture method. All doctors who
observe Koch's phenomenon are requested to provide a report
to the local government, which then transfers the report to the
Ministry of Health, Labour, and Welfare. The purpose of the
present study was to clarify the issues and challenges regarding
Koch's phenomenon in Japan.

[Methods] We analyzed a total of 814 reports of Koch's
phenomenon submitted between April 2005 and March 2009.
The results were redefined in this study as follows. Non-specific
reaction: Cases that we judged to not be infected with M. tuber-
culosis (not true Koch's phenomenon). This category includes
cases classified as “follow up” on the report with a negative
PPD result. Follow-up with positive tuberculin test: Cases that
were highly suspected to be infected from a positive tuberculin
test but that were followed up without treatment. This cate-
gory includes cases in which treatment was recommended but
was refused by the guardians. Koch’s phenomenon: Cases
that were treated as latent tuberculosis infection or disease.
Referred to other hospital: Cases that were referred to another
hospital and their final outcomes are not known. Unknown:
Cases for which the final outcomes are not known due to a lack
of information.

[Results] The age at vaccination from 3 to 6 months in most
cases, with an average age of 4 months (124 days). Skin reac-
tions were noticed within 3 days in most (95.6%) of the cases.
No serious reactions due to Koch's phenomenon were reported.
The numbers of reported cases and the rates by the number of
births were quite diverse among prefectures. The results for the
reports were as follows: non-specific reaction: 578 (71.1%) ;
follow-up with positive tuberculin test: 34 (4.2%); Koch's
phenomenon: 106 (13.0%) ; referred to other hospital : 54 (6.6
%) ; unknown: 44 (5.4%).

[Discussion] The differences in the number of reports by
prefecture may partially be explained by differences in the risk

of infection, but mostly by human factors such as: 1) explana-
tion of Koch's phenomenon to guardian at the time of vaccina-
tion ; 2) reaction to notification from guardian ; 3) report system
from doctor in charge to MHWL etc.

The results showed a trend toward a steady decrease in the
non-specific reaction over the 4-year period. When BCG direct
vaccination was started in 2005, health professionals were not
aware that a mild skin reaction at the vaccinated site could
appear and then fade out within a few days without any special
reason. Almost all the noted skin reactions in the first year were
reported. It is now known, however, that such non-specific
reactions can appear together with a negative tuberculin skin
test and then fade out within a few days. The incidence of a
“true” Koch’s phenomenon (cases treated as LTBI or disease
as well as cases diagnosed as LTBI but for which treatment
was refused by guardians) was less than estimated based on the
annual risk of infection. This result is probably due to the
following: 1) some cases with a risk of infection do not receive
the BCG; 2) a final result was not obtained in 12.0% of the
cases, which must include a certain number of cases with a
“true” Koch's phenomenon; 3) skin reactions were sometimes
missed by guardians; 4) a proper diagnosis was not made for a
suspected case; 5) the actual risk of infection in infants aged
less than 4 months is less than estimated.

[Conclusion] Accurate information regarding Koch's phe-
nomenon should be provided to guardians as well as doctors
and/or health workers in charge of BCG vaccinations.

Key words: BCG, Koch's phenomenon, Multi-puncture
method, Risk of infection
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