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SUMMARY

A cluster of 10 cases of tuberculosis disease (one of them extrapulmonary) occurred from July
2001 until November 2003 in a health district in Southern Austria. Eight patients were culture
confirmed and shared an identical strain. One of these eight cases was identified as outbreak-
related by molecular strain typing only. Due to public pressure, a further 600 persons received
chest X-ray and clinical examinations. Apart from one case which could be excluded from the
outbreak because of a different strain pattern, no outbreak-related case of active tuberculosis was
detected by this non-targeted procedure. Tuberculin skin testing, not part of the Austrian routine
protocol of contact investigation in adults, was initiated after diagnosis of case 8. Forty-nine
latently infected contacts were detected. Population-based genotyping of all isolates, prioritization
of contact investigations and early use of targeted tuberculin skin testing are critical for effective

tuberculosis control in low-incidence countries.

This paper is based on a retrospective review of the
investigation of a time-space cluster of cases of
tuberculosis (TB) disease in Austria. The aim of this
report was to illuminate the measures taken by local
health authorities for identifying the chain of infec-
tion and preventing further spread of TB. The 10-case
outbreak was initially indicated by the occurrence of
two TB cases, which were linked by the same worksite
and occurred within 12 months. The median age of
the 10 TB patients was 43-5 years (min 16, max 58)
and eight cases were male (case details are given in the
Table and Fig.). All patients recovered after a 6- to
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10-month course of treatment. Contacts were ident-
ified by personal interview of the index case and of the
successive generation cases focusing primarily on the
period of time that the cases had had respiratory
symptoms. Close contacts including household mem-
bers and co-workers of the same working shift were
screened for signs and symptoms of active TB. Adults
were not offered tuberculin skin testing (TST) as a
routine procedure in TB contact investigation by the
health district. Since the outbreak was still ongoing 18
months after occurrence of the index case, TST was
also performed in close adult contacts to the index
case (household members, close worksite contacts).
Molecular methods used were spoligotyping, myco-
bacterial interspersed repetitive units (MIRU)-—
variable number tandem repeats (VNTR) typing and
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Table. Details of the 10 cases identified in the outbreak

Sputum
Age at smears

Date of diagnosis Type of AFB PCR Type of contact

diagnosis (years) Sex TB site case positive  result Symptoms to case 1

Case 1 52 M Pulmonary Definite Yes Positive for  Yes n.a.
July 2001 cavitary sputum

Case 2 39 M  Pleural Definite No Positive for  Yes Close (work) contact
June 2002 pleural

exsudat

Case 3 16 F  Pulmonary Definite Yes Positive for  Yes Close (family) contact
Aug. 2002 cavitary sputum

Case 4 50 M  Pulmonary Definite No Positive for ~ No Close (work) contact
Aug. 2002 sputum

Case 5 46 M Pulmonary Definite Yes Positive for ~ No Casual (work) contact
Sep. 2002 sputum

Case 6 37 M Pulmonary Definite Yes Positive for  Yes Casual (leisure) contact
Oct. 2002 cavitary sputum

Case 7 18 F  Pulmonary Other than n.a. Negative for No No contactf
Nov. 2002 definite* sputum

Case 8 40 M Pulmonary Definite Yes Positive for  Yes Close (work) contact
Jan. 2003 cavitary sputum

Case 9 50 M  Pulmonary Other than n.a. Negative for No Close (work) contact
May 2003 definite sputum

Case 10 58 M  Pulmonary Definite No Positive for  Yes Contact not recognized
Nov. 2003 sputum

AFB, Acid-fast bacilli; PCR, polymerase chain reaction; n.a., not applicable.

* Other than definite case is a case meeting both of the following conditions: (i) a clinician’s judgement that the patient’s
clinical and/or radiological signs and/or symptoms are compatible with TB, and (ii) a clinician’s decision to treat the
patient with a full course of anti-TB treatment. Cases 7 and 9 had radiological signs compatible with TB but no symptoms.

1 Direct contact to the index patient’s daughter (case 3).

restriction fragment length polymorphism (RFLP)
typing [1-3].

A 52-year-old man, working in an iron alloy plant
had been given a diagnosis of cavitary pulmonary TB
in July 2001, following symptoms of cough, malaise,
and weight loss of ~6 months’ duration. Sputum
smears were positive (>4+) for acid-fast bacilli
(AFB), and sputum cultures grew Mycobacterium
tuberculosis. The isolate was sensitive to all first-line
chemotherapeutic agents. The source-case investi-
gation revealed no memorable contact to the 20 cases
of TB having occurred in that health district within 2
years prior to the clinical onset of the index case. The
source of infection has remained unclear. The TB
control team of the responsible local public health
authority identified 150 persons who had contacts
with the index case during the 6 months of symptoms
before his TB was diagnosed including household
members (n=7), co-workers specified as close contacts
because of working the same shift as the index case
(n=130), and local residents having visited local pubs
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with the index case — specified as causal leisure con-
tacts (n=13). The medical evaluation of the contacts
initially consisted of X-ray and clinical chest exam-
inations. The second case was a close co-worker of the
index case, who was one of the contacts examined
within the contact investigations of the index case in
September and December 2001. He was missed as an
infected individual by that contact investigation
strategy omitting TST. In June 2002 he presented
himself to the local hospital with symptoms of ~6
weeks’ duration and was given a diagnosis of pleural
TB. Medical evaluations of his household members
revealed no further case of active TB. Case 3 was the
daughter of the index case and presented with cavitary
pulmonary TB. The contact investigations for case 3
included household members other than those already
covered by the contact investigations for the index
case, and included co-workers of the restaurant,
where case 3 worked as a waitress (n=140). Case 4
was a close co-worker of the index case. Cases 3 and
4 occurred in August 2002. Case 5-—a sporadic
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Fig. Epidemic curve of the TB outbreak including 10 cases
by date of diagnosis and type of contact to the index case.
Index case is represented by the large arrow; direct contacts
are given by arrows placed on the line, and casual contacts
by arrows hanging from the line. Ellipse indicates patient 7,
a close contact to case 3. Black arrows, culture positive;
white arrow and ellipse, culture negative.

co-worker of the index case—was identified in
September 2002. Cases 4 and 5 had culture-confirmed
pulmonary TB without symptoms. Contact investi-
gations for cases 4 and 5 were confined to household
members as their close co-workers were already
covered by the contact investigations for the index case.

In mid-October 2002, the sixth case, an unem-
ployed man living in the hometown of the index case,
was detected with cavitary pulmonary TB. He was
linked to the outbreak by molecular strain subtyping.
It is very likely that he had experienced unrecognized
contacts with the index case or with the other out-
break cases outside the company in one of the local
public houses around the iron alloy plant. Case 7, an
adolescent girl, was detected in November 2002
within the investigations of close contacts to case 3.
Sputum was smear-negative for AFB, culture was
negative for M. tuberculosis and no clinical symptoms
were reported, but based on radiological signs compat-
ible with TB, a positive TST and the epidemiological
linkage to the outbreak, the case was clinically
diagnosed. Due to public pressure contact investi-
gations were extended at the end of 2002. There was no
systematic method of deciding the extent of further
contact tracing. A total of 600 persons such as workers
of the iron alloy plant (casual co-workers of cases
1, 4, 5), casual worksite contacts of case 3 and casual
leisure contacts to cases 3, 4, 5 and 6, were medically
evaluated as described. One case of cavitary pulmonary
TB — a 49-year-old male day-worker — was detected in
November 2002. This case was outbreak-unrelated as
the molecular subtyping of the isolate revealed a dif-
ferent strain pattern. In January 2003 outbreak case 8
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was detected within the X-ray follow-up examinations
of worksite contacts of the index case. Case § was a
close co-worker of the index case and of cases 2 and
4 — all were employed on the same working shift. No
active TB case was identified among the household
members of case 8. After occurrence of the eighth
case, a baseline TST and a follow-up TST ~8 weeks
later were offered to adult household members and
close worksite contacts of the index case (n=117), in
addition to the ongoing X-ray and clinical examina-
tions. Of these 117, 48 persons had a positive TST (44
persons at the baseline test and four at the follow-up
test). One of the 44 persons with a positive reaction at
the baseline test had radiological pulmonary signs
compatible with TB. This 50-year-old close co-worker
of the index case and also of cases 2, 4 and 8 was given
the diagnosis ‘other than definite case of TB disease’
in May 2003 and was considered as the ninth out-
break case. In November 2003, case 10, a retired man
living in close proximity to the hometown of the nine
outbreak cases, was self-presenting with symptoms
compatible with TB and was given a diagnosis of
pulmonary TB. He was identified as an outbreak-
related case only upon molecular epidemiological
linkage to the other culture-proven outbreak cases.
No further outbreak-related case of active TB was
detected since 20 November 2003.

This outbreak comprised a total of 10 cases of TB
disease and 49 cases of latent TB infection having
occurred over a period of 28 months, restricted to
two neighbouring towns of altogether ~ 10000
inhabitants. Taking into account the long period of
infectiousness (6 months), the high degree of in-
fectiousness (cavernous pulmonary TB) and the con-
gregate working situation of the index case, it is likely
that eight out of the nine cases of TB (all except case 7)
and 47 out of the 49 cases of latent tuberculosis infec-
tion (LTBI) were generated by this single patient. The
remaining two cases of LTBI and case 7 were probably
generated by case 3. Although TB is only moderately
infectious in most circumstances, it is well known, that
individual persons can be highly infectious, while other
persons can excrete bacilli without any proven trans-
mission [4-6]. Prodinger et al. described an outbreak in
Western Austria in which nine related cases were at-
tributable to the highly infectious index patient [7, 8].

In order to utilize resources of the public health
authorities wisely, it is critical to appropriately focus
contact tracing and investigations [9—13]. Contact in-
vestigations are not indicated for extrapulmonary TB
for which pulmonary TB has been ruled out. Case 2 of
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the Austrian TB outbreak had an extrapulmonary
TB. Respiratory secretions were negative for AFB
and also culture negative. However, the local public
health authorities also investigated the household
contacts of case 2. None of the household members
turned out to be infected. The results of these un-
necessarily performed contact examinations underline
the recommendation not to test contacts of cases of
extrapulmonary TB. In view of the limited resources
of public health authorities, testing individuals who
are at low risk of infection has no priority. In the
described outbreak, contact investigations were
extended to contacts at low risk of infection mainly
because of public demand for testing. No further
outbreak-related case of active TB was detected by
this widespread contact investigation. The fact that
one outbreak-unrelated case of TB was found, should
not be misinterpreted as a justification for such a re-
source-consuming approach. A systematic approach
for deciding the extent of contact tracing is indis-
pensable. No data on the HIV status of the contacts
are available. Austria is a country with a relatively
low HIV prevalence (~0-01%) [14]. Nevertheless, it
might be prudent to offer HIV testing to close con-
tacts of cases of infectious TB as a routine procedure
for TB control also in Austria. The TST is the
only proven method for identifying infection with
M. tuberculosis in persons who do not have TB disease
[9-13]. In the recent Austrian outbreak TST was not
applied in the early phase of the contact investigation
of the index case. As a large proportion of the adult
population in Austrian has a positive history of BCG
vaccination, the responsible health authorities feared
a high number of false-positive TST results [15, 16].
After the occurrence of seven related cases within 17
months after identification of the index case, high
infectiousness of the index patient was presumed.
Therefore, the local health authorities decided to
perform a second round of contact investigation of
the close contacts to the primary case (including close
co-workers and family members) by using TST based
on the aforementioned recommended cut-off values.
In hindsight, one might argue that if the targeted TST
had already been applied in the early phase of the
contact investigation of the index case, cases 2, 3, 4, 8
and 9 could have been detected and treated earlier.
Thereby, the progression to TB disease and the
infection of case 7 and the 2 LTBI cases attributable
to case 3 might even have been prevented.

The full extent of an outbreak regarding manifest
TB cases can often be more precisely assessed using
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DNA fingerprinting techniques [4, 9]. In the TB out-
break in Southern Austria, the suspected link between
case 6 —a homeless problem-drinker — and the index
case and the other culture-proven outbreak cases was
confirmed by the identical molecular subtype of the
M. tuberculosis isolates. Case 10 was identified as
outbreak-related only by strain genotyping. The epi-
demiological link to the cluster was not recognized by
mere conventional outbreak investigation. On the
other hand, a case of pulmonary TB detected in a
temporary worker of the afflicted factory in the course
of extended contact investigations could be classified
as outbreak-unrelated by that approach. Since 1994,
more than 1000 M. tuberculosis isolates have been
DNA fingerprinted in Austria [8]. Approximately
61% of all M. tuberculosis isolates having undergone
DNA fingerprinting in Austria are unique isolates
which is in good keeping with data from neighbouring
Western European countries. Within that database,
no other isolate showed the DNA fingerprinting pat-
tern as described for the outbreak strain, a fact that
should help to detect further outbreak-related TB
cases in the coming years.
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