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EXOGENOUS RE-INFECTION IN TUBERCULOSIS

Chairperson: Toshiaki TSUCHIYA

Abstract Patients infected by tuberculosis (TB) had been
thought to never experience exogenous re-infection. However,
exogenous re-infection in HIV-positive patients is well
known. Thanks to the introduction of histopathological exami-
nation, analysis of similarities in drug-resistance patterns and
epidemiological surveys of genetic phage typing for TB
infection, we have begun to understand that even people with
a normal immune system can experience re-infection.

Recent advances in the techniques of restriction fragment
length polymorphism (RFLP) and spoligotyping allow deter-
mination of similarities in tubercle bacilli, revealing a high
ratio of exogenous re-infection.

In this mini-symposium, Dr. Kazanari Tsuyuguchi report-
ed cases of nosocomial multidrug-resistant tuberculosis
(MDRTB) infection, as exogenous re-infection, at 3 tubercu-
losis hospitals in the Osaka area. Although the virulence of
MDRTB as a variant strain has generally been regarded as
weaker than that of drug-sensitive strains, he reported even
non-Beijing strain MDRTB, which displays strong virulence,
could possess possible infectiosity with a 42% ratio of cluster-
ing formation and 2 of 8 patients with MDRTB exhibiting
‘exogenous re-infection, as analyzed by RFLP.

Dr. Hideo Ogata reported the actual condition of exogenous
re-infection, having cited a large number of reports at home
and abroad. In his report he indicated that even among
hosts without serious hypoimmunity, re-infection rate is high
in high-prevalence countries. Conversely, endogenous TB
reactivation is high in low-prevalence countries. As Japan has
become a low-prevalence country, endogenous reactivation
might be seen in TB wards.

Dr. Katsuhiro Kuwabara reported on his study about exoge-
nous re-infection of Mycobacterium avium, which represented
resident flora in the environment, using IS/245 RFLP analysis.
He demonstrated that re-infection and multiple infections were
frequently observed in M. avium infection. '

284

Dr. Tomoshige Matsumoto finally added that about 90% of
patients with recurrence in the Osaka area exhibit endogenous
reactivation, as found using molecular epidemiologic analysis
of bacterial strains from initially treated and retreated
patients. Compared with reports from other countries, the
ratio of exogenous re-infection in Japan is lower than
elsewhere. Thanks to the public health service about TB,
sources of TB infection are not present, so patients with TB
do not experience exogenous re-infection, he concluded. He
also discussed the variable number of tandem repeats (VNTR)-
typing method that has been taking the place of the IS6110
RFLP.

In this mini-symposium referring to molecular epidemiolog-
ical analyses and reports from Japan and overseas, we showed
that depending on factors involving hosts, parasites and the
density of TB re-exposure, the possibility of universal exoge-
nous nosocomial re-infection exists. Each presenter alerted
us to the fact that as exogenous re-infection occurs mainly in
TB inpatient wards, prevention of TB infection is crucial for
inpatients and medical staff in Japan as a low-prevalence
country.

1. Exogenous re-infection by multidrug-resistant tuberculosis :
Kazunari TSUYUGUCHI, Shiomi YOSHIDA, Katsuhiro
SUZUKI, Masaji OKADA, Mitsunori SAKATANI (NHO
Kinki-chuo Chest Medical Center)

We describe three recurrent cases of multidrug-resistant
(MDR) tuberculosis (TB) nosocomially re-infected with
MDRTB strain during treatment for drug-sensitive TB. The
first and the second patients, both of whom were middle-
aged heavy smoker men, were associated with the outbreak
caused by non-Beijing MDRTB strain. The third patient
was a immunocompetent young man and the isolated strain
was Beijing MDRTB strain. All the patients were HIV-
seronegative. We conclude that exogenous re-infection by
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MDRTB can occur on various situations. These results
underscore the importance of placing MDRTB patients
separately from drug-sensitive TB patients.

2. Reviews of the exogenous re-infection in tuberculosis:
Hideo OGATA (Fukujuji Hospital, JATA)

In Japan, they have thought that a tubercular relapse is
based on endogenous reactivation in almost all cases. However,
there are many studies which prove exogenous re-infection
using tuberculin test or drug susceptibility test. The technique
of developed strain typing contributed exogenous re-infection
to clarifying greatly in a real proof and its frequency in recent
years.

3. Multiple and repeated polyclonal infections in patients with
Mycobacterium avium lung diseases : Katsuhiro KUWABARA
(NHO Nishi-Niigata Chuo National Hospital)

The routes of transmission and environmental reservoirs
of Mycobacterium avium infections have been unclear. 1S1245
based RFLP analysis showed genetic diversity of Mycobacte-
rium avium clinical isolates and the relation between clinical
subtype and polyclonal infection. Our study demonstrates
that polyclonal infections are common in Mycobacterium
avium lung diseases, especially nodular bronchiectasis type.
In addition, not only simultaneous polyclonal infections but
also repeated polyclonal infections were observed in some
patients. The knowledge of polyclonal infection will lead to
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better understanding of Mycobacterium avium pathogenesis
and epidemiology.

Special commentaries: Consideration of exogenous re-infection
of tuberculosis in Osaka. Japan, by using molecular epidemio-
logic tools: Tomoshige MATSUMOTO (Osaka Prefectural
Medical Center for Respiratory and Allergic Diseases)

By using IS6110 RFLP, we showed that 9.5% of TB recur-
rence was caused by re-infection in the middle-eastern area
of Osaka Prefecture, Japan. The molecular typing tools are
now being applicable not only to epidemiological but also to
clinical fields by an introduction of PCR-based method, such
as Variable Numbers of Tandem Repeats (VNTR) typing.
We showed some examples about usefulness of the clinical
application of molecular epidemiology, using VNTR.

Key words: Exogenous re-infection, Endogenous reactiva-
tion, Multidrug-resistant tuberculosis, Nosocomial infection,
Mycobacterium avium infection, Molecular epidemiology.
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The 81th Annunal Meeting Symposium

THE NEW CRITERIA FOR DISCHARGE FROM TUBERCULOUS WARD

— Practical Use and Problem—

Chairpersons: 'Emiko TOYOTA and ZKenji OGAWA

Abstract Abstract of “Requirement for Discharge of Tuber-
culosis Patients” was published by the Japanese Tuberculosis
Society in January, 2005. According to the recommendation,
new guideline made by National Hospital Organization and
practical use started in March, 2005. In this symposium how
new criteria were applied in each hospitals were reported and
the merits and problems which the change of criteria brought
about were discussed.

In National Hospital Organization Tokyo National Hospital,
discharge had been based on conversion of cultivation of
Mycobacterium tuberculosis. By settled this rule, mean period
of hospitalization has been 70 days a little shortened than
before. It takes so long times to get the result of cultivation.
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Adapting the new criteria made by National Hospital
Organization which is not based on bacteriological conversion,
mean hospitalized period has changed to be on 50 days. The
problems are insufficiency of DOT system after discharge and
defect of consensus with clinicians and medical care staffs.
Patients are occasionally obliged to attend the hospital until
conversion to bacteriological negative.

In case of International Medical Center of Japan, by changed
criteria from conversion of serial 2 culture to conversion of
smear negative or reduction of bacteria, hospitalized periods
has been shortened and the rate of successful treatment has
been improved due to extension of DOTS for out-patients by
public health center: As one other problem, application of new
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criteria has been limited by disagreement with health center
about discharge of patients with still smear positive after some
effective treatment.

Review of hospitalization in western countries was present-
ed by Dr.Jto. Documents about the criteria for discharge of TB
patients from the hospital in western countries were reviewed.
For the most part, bacteriological conversion are necessary to
release isolation in the hospitals. On the other hands, going
back to the home is possible if the patients had already receiv-
ed for some duration and there is no compromized person or
children less than 4 years old. Continuation of appropriate
treatment and support as out patients are more concerned in
these countries.

The points and warning of the new guideline of admission
and discharge from the Japanese Society for Tuberculosis
were commented. Improvement of management of patients
with tuberculosis will be necessary and expected. It is attached
importance to keep continuation and success of the treatment
adding the reduction of infectiousness. We still emphasized
the guideline should not be easily used for the purpose to
shorten duration of hospitalization and reduce the cost. More
support or mandatory treatment should be considered for the
patients with risk of treatment failure or incompliance.

The view of administrative side on the criteria of discharge
from hospital was reported. We took notice of DOTS during
out-patients treatment after discharge. On performance of new
criteria, DOT for outpatients should be intended and extended.
But administrative system has not been ready with staffs and
budget. National support is necessary for systematical change
of TB control in Japan. Moreover unification to law concemn-
ing prevention of infection and medical care for patients with
infection will changed the practice of managements.

1. Application of new discharge criteria for TB patients and
issue in large TB hospital : Kazuko MACHIDA (National
Hospital Organization Tokyo National Hospital)

New criteria for discharging patients with tuberculosis (TB)
from NHO Tokyo Hospital is classified by drug resistance and
continuity of standard treatment. To evaluate the criteria,
patients were divided into two groups. For group I patients
with sensitive TB bacilli who were treated with standard
regimen, the following 6 conditions should be satisfied:
1) All drugs except PZA (that is RFP, INH, EB, SM) are
sensitive in MGIT medium. 2) Standard chemotherapy is
being done without adverse reaction. 3) Syrﬁptoms, such as
cough and fever, improved. 4) Sputum smear-negativity on
two successive and separate days, or one sputum culture-
negativity is confirmed. For transfer to other ward except TB,
to other hospital or to collective facilities such as residence
home for aged persons, sputum smear-negativity or sputum
culture-negativity on two successive and separate days is
required. 5) Not to live together with new born babies, children
without BCG vaccination, or immuno-suppressed persons are
guaranteed. 6) Chemotherapy can be continued with certainty.
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For group II patients who are not being treated with standard
chemotherapy, or for patients with resistant TB bacilli, in
addition to the above mentioned 3 conditions (3, 3, 6), the
following two items should be satisfied. 1) Effective treatment
using more than or equal to 3 sensitive drugs is being done
without adverse reaction. 2) Sputum smear-negativity or
sputum culture-negativity are confirmed on two successive
and separate days. Two hundred thirty five TB patients
admitted from March 1 to August 31 in 2005 were evaluated.

[Result] Excluding early death (34) or early discharge (8)
without bacterial negative conversion, group (Gr.) I was 122
cases and Gr. I was 71 cases. The reason classified to Gr. II
were drug resistance (19), retreatment (17), adverse reaction
(22), complication (13). In Gr. Il compared with Gr. I, older
age, more severe findings on X-ray film or more sputum
smear-positive rate were found. Culture negative conversion
rate on sputum after 2 and 3 month treatment was delayed in
Gr. I (50.9%, 74.5%), compared with Gr. I (76.1%, 92.0%).
Discharge rate except death within 60 days and 90 days was
less in Gr. I (19.7%, 32.4%), compared with Gr. 1 (47.5%,
70.5%). This tendency was marked in sputum smear-positive
(S+) cases compared with smear-negative (S—) ones.
Discharge rate within 60 days and 90 days was 13.2% and
26.4% (Gr. I, S+ : 53 cases), 32.1% and 61.7% (Gr 1, S
+ : 81 cases), 38.9% and 50.0% (Gr. I, S—: 18 cases), 76.9
% and 87.2% (Gr. I, S—: 39 cases) respectively. While main
reason for stay beyond 90 days in Gr. I (35 cases) was delay
of smear negative conversion (57.1%), complication (31.4%)
and adverse reaction (14.3%), that in Gr. II (47 cases) was
delay of smear negative conversion (42.6%), adverse reaction
(27.7%), retreatment (23.4%), drug resistance (21.3%) and
complication (14.9%).

[Discussion] Our criteria contributed to longer hospital stay
especially in smear positive cases. Continued smear positivity,
delayed culture negative conversion in MGIT culture compared
with OGAWA culture, necessity of susceptibility to all four
drugs and adverse reaction are main responsible factors for
longer hospital stay. In conclusion cooperation with public
health center for patients to continue therapy is very important.

2. An evaluation of discharge criteria for tuberculosis patient
by NHO (National Hospital Organization) : Kazunari
TSUYUGUCH]I, Katsuhiro SUZUKI, Mitsunori SAKATANI
(NHO Kinki-chuo Chest Medical Center)

National Hospital Organization (NHO) established discharge
criteria for tuberculosis patients (NHO criteria) based on
formerly established discharge criteria by the Japanese Society
for Tuberculosis (JST criteria). NHO criteria was made to
substantiate two major points in JST criteria: 1) disappearance
of infectiousness; and 2) establishment of adherence to
treatment.

To evaluate NHO criteria, NHO mailed a questionnaire
to all NHO hospitals. Mean duration of hospitalization of
tuberculosis patients at most NHO hospitals was shortened
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after adoption of NHO criteria. The most important criterion
for discharge was how to improve adherence to treatment.
NHO criteria was effective in shortening duration of hospital-
ization, although the problem of nonadherence to treatment
remains to be solved.

3. Effects of change of discharge criteria on hospitalization
duration and treatment outcomes of patients with tuberculosis:
Nobuyuki KOBAYASHI, Eriko MORINO, Emiko TOYOTA,
Koichiro KUDO (Division of Respiratory Medicine, Inter-
national Medical Center of Japan)

The criteria for discharge of TB patients from our hospital
have been changed from “negative conversion of culture” to
“negative conversion of smear” since January 2003. The
median length of hospitalization of 259 patients discharged
under renewed discharge criteria (new criteria group) was 69
days, 15 days less than that of 459 patients discharged under
previous criteria (old criteria group), although the TB diseases
of new criteria group were more severe and more extended.
In spite of reduction of hospitalization duration, the rate of
treatment completion increased slightly after the change of
discharge criteria. This is due to the increased ratio of DOTS
in out-patient treatment period (from 6.1% to 45.0%) in
cooperation with local health centers, and decreased ratio of
drop-out patients in the new criteria group. For the treatment
of one TB patient, about 150 thousand yen was saved by
changing discharge criteria. Importantly, there was no
deterioration in 1 year relapse ratio in new criteria group.

4. Concept about following patients with smear positive
tuberculosis in western countries : Kunihiko ITO (Department
of Research, Research Institute of Tuberculosis, Japan Anti-
Tuberculosis Association)

The criteria for discharge of tuberculosis patients from
hospitals in western countries were reviewed. In most countries,
the criteria for discharge are not concerned with the infectivity
of patients itself, unless the patient is not multi-drug resistant
tuberculosis, and there is no person of high-risk for tubercu-
losis disease, such as HIV-positive person or children less
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than 4 year-old, within home the patient come back to. But the
criteria in most countries has concerned with the security of
treatment, such as support system for regular drug taking or
socio-economical support for homeless persons.

5. Opinion from Tuberculosis Society about requirement for
discharge of tuberculosis patients: Eriko SHIGETO (National
Hospital Organization Higashihiroshima Medical Center)

In the Guidelines for Admission and Discharge of Tubercu-
losis published on 20035, we emphasized that DOTS have to be
prepared on discharge. Further, we suggest that hospital care
should be approved and public subsidy for medical treatment
should be extended for patients who are at risk of treatment
failure and acquiring drug resistance regardless of present
infectiousness. Mandatory treatment should be considered for
the patients who do not obey treatment instruction.

Various changes have been carried out about medical
surroundings of tuberculosis including criteria of discharge
from hospital. Throughout the discussion, successes of treat-
ment of each patients with tuberculosis are most important
goal in medical care of tuberculosis. Therefore foundation of
DOTS should be established with support by the govern-
ment and then we can secure both human right and health.
Curtailment of hospitalization and saving medical cost will be
followed as a result.

Key words: Tuberculosis, Infectiousness, Criteria to release
isolation, Criteria for discharge, DOT for outpatients

Division of Respiratory Medicine, International Medical
Center of Japan, *Respiratory Department, National Hospital
Organization Higashi Nagoya National Hospital

Correspondence to: Emiko Toyota, Division of Respiratory
Medicine, International Medical Center of Japan, 1-21-1,
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R4 (multidrug - resistant tuberculosis) &%, A V=aF B FF I F
EN 7Y YO2KICHETH LM EER IS, SHIM AL Man - made
disease TH Y, WY REBESPCBEIN KN L INTVRENE) PO TH L. BERILH
2o T, LB - FR2 802N THEX BT LPLETHSL. RDEELRDE,
B S HMEREEEREL W ETh 5.

SRR
e
B
R

CBLwE
RREMERIIBVW ISV aF VB FSYF OINH) &V T 7>
Y'Y v (RFP) ORZTHREIKREL, TO2HBFHTERVWEGE
ELLEELERT. ZOEKT, INH - RFP OWAICHE TS 545
B MR (MDRTB) & E#RL TV A, SHIMEEZIIER
PeEE - BEICL A Man-made disease TH VY, EREZDIE, 7
LA MEEE 2L nwZ &, ZLTEHHMMEEELZI L
EXICRENEBTTHEBECELS LOBMENORELZHF I ETH
A. PO TREZHMEEZIC OV TIHREREFEEIHBNEEZ LN
BHENTWAED o288, AFEERBREER S BRESHIHEX
WTHE SR, WRORELEZHEHONWTWA., AFETIE, SHIMMEE
BOBIRE ZORKIZOEHHT 5.

MEEZOPECDI AN L

BREOEAMEIEEFORRERIIVAL, TOHER
INH T 10° f8iC 118, RFP T 10° i 1 fEEL Sh T3, 20D
AT M B ASAN 8] 2 fb 2230k & 0 B IBE Tl U 72 3 & T A 0t
AU, BEOERFKENICIEE L2 10° @25 10 HOMBE»F
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HETHEENTVWAEDT, INH BLU RFP O 2H]7% b XHR 2 0F
AT A BDEAABELIT) LASH CHEREIEET S Z L0 5.
LI EN T o R EEY, TEYZEE (BAGR, EHlR
EORE, REIVTIA4T7YAORERE) (X ) IEREIFES
NTHELS D%, HERYE BEREMMY, acquired resistance) &
2. 29 LTE UMM EAE D O ORI RASETIC 2 S hi
W, TSR L ARESEL, ThE CHREEERRE XL
eV L b ST RS S BRI A R TRSEEVRET
LI ECh L. IREMEEME CRIGEEMMYE, primary resistance)
ERER. BEA 5505 L), BEERERIEA ORBEE T
BIREOBEY & %, MERERIIEREESROBY S 2, Thth
ML TwbeEZOLNSD.

| ROESLUHSNECHI SSAWLELORR

R (WHO) B X UEREEERTHES (IUATLD)
1%, 1999 EH 5 2002 E 0 BICHEBEOMURIZOVTOF -1 7
VAREHRTToTHEY, TOKREL 2004 FLIRERL TV,
RBEBRE BT A OESHMERE, AF TR VA RATINH
142% LBELEL, ZOMEYED PAAZMN, =X =7, U b
7=7, 7 T, hEOEES, AEARETE,Po. T/, B
WERBZ BT A HEESHMERE, F~— D 583% AFTA
¥ Uhs 564% LBEDBED o, ENZETHEIIODWTOTES T
AAHEN LT AE TR HERIEL, FAELVCETEA»E LA
CHEHTE R VETHIERIEY., PEETERSECERASRT
WA DSEYI IR T 0 Y5 AP L TR WETHERE 25
T EITR B,

HOETOMERIIOVWTIR, HEREMEHZERSERNICEE
Y —~_A 5V A% ToTwA, 1997 FOREIC LI L, WES
FIFEEIE 08 %, HEESHWEEIL 197% THo72¥. 1992 F DR
L ET 5 LR LREENFA LN S DS, BHBEERBROFES
MTHEEED? G HBEIIEBIN TV A D BEMALEIITE 2.

295



Cies

OE5E hEvR

 SEMERROD

PO CTEFETORBGE OEHBRZHABRIIENBEE TITLR,
FEFNEBREFRESINTB ) BERPEHETH - 72205, B
FHGBEEERITED B3 URESAVLONEL L) ko7, Th
1%, 100 EARTERE 1 HEAREREZAEL, 100 SHAREEEE
RIERAREWICHERL C1 HBEHREBR 2 HE LB & L,
FHEFEBO I - HEHFL T NIEHEEOEE 1% LLETH
DNIETHLEHETLHDOTH Y, MIFEREEICH L CHECHZE
TELLIIIhol. E0IT, EEFOBELY 1REL L URTICER
BAZEIRVEIHIICLZ, 2720, INH OARBREEL 02, 10
(ug/ml) D2WEL LTWBA, MECHZEIZIE 02ug/ml 2 H
Wh. 10pug/ ml DEBEIILZRITEF THEBTEERICZ LWHEIC
DHRBEELTH.

A MGIT #E&/EIERE (MIC) WEICLAT7THRAI v
MTB-1#%E, BEERZHCERBRZURBRIER LD
D, ThHICINT1TEBAEE CRREZBONE DT, REERTIK
% — (CDC) @ [30 HUWICERZHEREMET LI L] &0
BT A TEL, SHICRETIE, 2FEYENFREICE
DIERETFOERELBRIET 2 B Lo0H 5. 510 RFP WiY
HIIZE A LD rpoB BEFOERIZEIZDDTHL7-0FHEIE
V., BESNCEEREZT TR, BER SOBRKRRE, S EE
rpoB BIZFERZWRM T HHEDHET SN TE DY, WFhIZBH -
BRFGBRICED ICRSEHRHREES 2 EATERICR 295 Hhik v,

 BAREEEORE, BB

PRI, TOMENEREMICETE, First-line drugs &
Second - line drugs 24 iF 6 Twa (R1) 25, B+ TH INH,
RFP D 2FIREAMTERLEFTH L Z LIMERHLT, SH
it DO EHESS [INH, RFP 0 2 HICETH ] ThHbH
LIZENAENTW S, ZHIEEE PR EZIRTHEENE
ISR HDOLRTHY, ThIETOBRBERBROBEZALE, BB
trfa 50 ~ 85 % BREDOWHBBIIFLHRE SN TW 7Y, REOHE
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®1 RAOEERSE ERAKRSE TR L Y5IH)

REg AR

Z8E S (mg/kg/B) (mg/body/ H)

First— line drugs (a)

UzplEL RFP 10 600
AJZOAFUBE KSR INH 5 300
EZU+3F PZA 25 1,500

First —line drugs (b)
ZRhLT RS SMm* 15 750 (1,000)
I&>T b= EB** 15 (25) 750 (1,000)

Second — line drugs

HFTAL KM* 15 750 (1,000)
IFFFINK TH*** 10 600
ILEFTALL EVM**** 20 1,000
ISSTIJHYFILEE PAS 200 129/ R
Yooty cs 10 500
LR7OFHS LVEX***** 8 600

*ISM, KM OR5RUBRRSNBAOKRSETHE. BAN2 » BLUARBARSELT
HE. SMBE 20, KMHE3EINHEE 1 BFEARERE% 1g/body &7 5.
*IEB RO 2 » BREIE 25 mg/kg (1,000 mg/ H) #HELTH LV (BHBEIE
B). 2L, 31 BELBLHBEIRETABEICR 15mg/ kg (750 mg/ B) &7
3.
***ITH 2 200 mg/ B &Y BKT B,
HUUIEVMEBHIO 2 » ARGER, MEBEEE2~3ERETS.
TEUUTILVEX WSS U TWSRKEBTH 5. RFP £/ INH EEFRAOBEICRE
b, BEMETONIBRIROSIBOMBRELOHBOERTS (L, MR
DR EER).
T ELSTICEERRTNEEHOECERSLTWS, &85, SM, KM, EVM OE
HERTELVL. AEHPTERELEED S, SM— KM — EVM DIEILEIRT 3.

TIRPRTFHEIRLEINTEY, BIFE22HFLELTIE, =2
Fou HoFER, ARNFERORBEZESBTFONTHS., 7272,
REHNLBRCOWTORERIZLL, FLEEHODLEHZ LY
ZLEVRIICHERTALENDL L OBENREFELEL 2 5.
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