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ABSTRACT

The identification oMycobacterium tuberculosisomplex (MT), using non-molecular methods, is time-
consuming. The objective of this study was to evaluate a screening test for the presumptive identification of
MT, which could potentially decrease laboratory turn-around time for reporting preliminary results. From
January 1998 to December 1999, 3056 cultures were analysed at the Mycobacterial Laboratory, Instituto
Adolfo Lutz, Sdo Paulo, Brasil. The screening test consisted of observation of colony morphology on
Léwenstein Jensen medium and evaluation of cord formation on smear microscopy from those positive
cultures. After the screening test, the cultures identified as non-tuberculous mycobacteria were identified to
species by conventional methods (growth on culture and biochemical tests). Those identified as MT were
submitted to drug susceptibility tests. The presumptive identification of MT using the proposed screening
test, when compared with conventional tests, presented 98.9, 86.9, 97.8 and 93.0% of sensitivity, specificity,
positive and negative predictive values, respectively. The conclusion is that it is possible to make a presumptive
identification of MT using visual analysis of colony morphology and cord formation on microscopy
examination. This method could be used to report the presumptive identification of MT and to guide laboratory
decisions regarding susceptibility and identification tests with little cost and in a very practical way.
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INTRODUCTION The distinctive colony morphology of mycobacteria when
grown on solid medium also helps to characterize the species (5).
Mycobacterium tuberculosjsthe agent of human The objective of this study was to evaluate a screening test
tuberculosis, has been estimated to have infected 1/3 of that consists of visual analysis of colony morphology on solid
world population, with 3 million deaths per year. The delay imedia and the presence of cording on microscopy for
making the correct diagnosis and the identification of specipsesumptive identification of MT.
are the major difficulties that increase the problem of this disease.

The laboratory team has to decide which mycobacteria isolated MATERIALS AND METHODS
areMycobacterium tuberculossomplex (MT) and which are
non-tuberculous mycobacteria (NTM). From January 1998 to December 1999, 3056 cultures were

Some studies have evaluated the utility of cord formation analysed at the Mycobacterial Laboratory of Institute Adolfo
liquid or solid medium for the presumptive identification of MTLutz (IAL), Séo Paulo, Brasil.
and to guide decisions regarding susceptibility tests or speciesSmears from the positive cultures were prepared according
identification (1,3,6,8,9). to Collinset al.(3). Briefly, a small amount of growth from the
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culture was gently rubbed, not disturbing the bacilli arrangement, The presumptive identification of MT based on cord
in a drop of saturated solution of mercury chloride on formation alone had sensitivity, specificity, positive and
microscope slide. This chemical solution quickly kills alhegative predictive values of 83.0, 83.1, 97.0 and 42.4%,
mycobacteria thus eliminating the risk of infection for theespectively.
laboratory workers. After drying, the smears were heat- fixed When colony morphology was added to microscopy for the
and stained by Ziehl-Neelsen method. screening of cultures for MT, the accuracy improved. The
The microscopic appearance was evaluated for cordingsults of screening test were compared with conventional ones
Smears with only a few organisms on the slide were consideted/alidate that presumptive identification (Table 1).
doubtful and not included in the study. Serpentine cording was Both cord formation and culture morphology were important
defined as tight rope-like aggregates of acid-fast bacilli in whidbr the presumptive identification of MT, but when results
the long axis of the bacteria parallel the long axis of the comisagreed, the more consistent ones were chosen. For example,
The uniform distribution or other arrangement was consideredten cording was observed but the cultures were yelow to
absence of cording (3,6) orange coloured or smooth, the culture morphology prevailed.
The presence of cording was presumed to be of MT colonidéhen cording was negative, the cream coloured buff rough
while its absence was of NTM colonies (Fig. 1). The colongolonies were considered. In case of disgonic, dried or humid
morphology was evaluated by analyzing the mycobacterialltures, the cord formation was considered more important.
growth on Léwenstein Jensen medium. Cultures showing the The presumptive identification of MT using both criteria
typical cream coloured buff rough colonies were consideredbad sensitivity, specificity, positive and negative predictive
possibly MT, while those showing smooth, humid, yellowyalue of 98.9, 86.9, 97.8 and 93.0% respectively.
orange or cream-coloured colonies were considered NTM.
After being screened those cultures suspected of being
NTM were identified through standardized methods ofable 1. Screening test for presumptive identification of
International Reference Centers, which included biochemidsllycobacterium tuberculosidnstituto Adolfo Lutz, S&o Paulo,
tests and growth on specific media and for those identified #398-1999.
MT, drug susceptibility tests were performed (3,5,7). Conventional identification

Presumptive  Cultures MycobacteriumNon tuberculous
RESULTS identification tuberculosis mycobacteria

The prevalence dfAIT among mycobacteria identified at (MT) (NTM)
Institute Adolfo Lutz in 1998-1999 was 85.5% and therefore the N° % N % N %
presumptive identification of these species was an importadgrd formation
issue. Out of 3056 cultures evaluated, 64 (2.09%) had a doubfgsitive (MT) 2,226 744 2160 83.0 66 16.9
result for cording and were excluded of the study. Of remainingegative (NTM) 766 25.6 41 170 325 83.1
2992 cultures, 2226 (74.4%) were presumptively identified aetal 2992 1000 2,601 1000 1000 100.0
MT and after conventional identification 2160 (97.0%) wer
confirmed as MT The NTM (;ultures were 24 compr(a\{lum Positive (MT) 2585 864 2528 989 57 131
21M. kansasii03M. szulgaj 10M. chelonae05M. fortuitum .

. . . Negative (NTM) 407 136 2 11 378 869
and 0M. phlei Of 766 (25.6%) cultures without cord formatlon,TOtal 2992 1000 2557 1000 435 1000
441 (57.6%) were later identified as MT and 325 (42.4%) as NTMk- — . . . .
* Screening test — colony morphology and cord

formation.

%creening test*

Figure 1. Microscopial appearance of mycobacterial cultures. Ziehl-
Neelsen stain, 1.000 X (1a) presence of cord factor, (1b) absence of cord
factor, (1c) absence of cord factor. DISCUSSION

Reports about the utility of cord formation are
usually based on mycobacterial growth in liquid
medium. The sensitivity, specificity, and positive or
negative predictive values were reported to be
between 63.5 and 85.0%, 96.0 and 99.6%, 90.0 and

G 99.2%, 69.7 and 98.8%, respectively (1,2,4,6,9).
\;gf: Although this study analyses mycobacterial cord
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formation in solid media, the sensitivity and positive predictive ACKNOWLEDGMENTS

values agree with these reports but specificity and negative

predictive values of 83.1 and 42.4% respectively, are lower. The autors are grateful to Dr. Malcolm D. Yates, of the
Morris et al(8) reported a sensitivity value of 23%. Att@tial Mycobacterium Reference Unit, Dulwich Hospital, London, for
(1), Mc Carteret al (6), and Yagupsket al (9) reported reviewing the manuscript.

improvements in the recognition of cord formation over time.

Badaket al(2) observed that recognition of true cording can be RESUMO

difficult for inexperienced workers.

In this study, 17% oM. tuberculosigsolates exhibited no Presenca de corda e morfologia da coldnia para a
cord formation. This result is similar to the findings of otheridentificacdo presuntiva do complexdvlycobacterium
reports. However, loose, incomplete pseudocords produced by tuberculosis
some NTM may have been misinterpreted as true cording (2,6,9).

The majority of Brazilian laboratories use solid media to O resultado da identificacdo convencional do complexo
isolate mycobacteria and so it is possible to use both vishycobacterium tuberculosi@MT) é demorado. O objetivo
analysis of colony morphology and evaluation of cord formatiotleste estudo foi avaliar um teste de triagem para identificagao
by microscopy for the presumptive identification of MT. presuntiva de MT e agilizacdo da informacéo preliminar do

This study detected a lower ratio (1.1%) of disagreement @sultado, baseado na analise da morfologia da colénia e da
routine screening test (colony morphology and/or cording) wheisualizacéo de corda no exame microscopico do esfregaco feito
compared with the cording alone (17.0%) for presumptivéa cultura. De janeiro de 1998 a dezembro de 1999 foram
identification of MT as compared to the full identification methodanalisadas 3056 culturas no Instituto Adolfo Lutz, S&o Paulo,

The validation of presumptive identification using theBrasil. As culturas classificadas como micobactérias nao
screening test compared with the conventional ones showetlerculosas foram submetidas ao teste de identificagdo por
better sensitivity, specificity, positive and negative predictivsmétodo convencional (testes de crescimento em cultura e
values than those for cording alone. bioquimicos) e as MT foram submetidas ao teste de sensibilidade

The kappa statistic index, with a 95% confidence intervads drogas. Os resultados de sensibilidade, especificidade,
was a moderate value of 0.470 (0.680-0.831) for cording alonalores preditivos positivo e negativo, obtidos com a
and an almost perfect agreement value of 0.882 (0.757-0.972)domparacéo da identificacéo presuntiva de MT com o teste de
screening test. These indexes may be considered a measutei@jem proposto e a identificacdo final com o método
the relative efficacy of the test for presumptive identification afonvencional, foram respectivamente 98,9, 86,9, 97,8 e 93,0%.
MT. Concluiu-se que a andlise da morfologia da col6nia e da presenca

According to Kent and Kubica (5), the laboratory plays de corda no exame microscopico possibilitou a identificagédo
pivotal role in the control of tuberculosis through the rapigresuntiva de MT. Este teste pode ser usado pelo laboratério
detection, isolation and identification of mycobacterium speciggra informacado preliminar do resultado presuntivo e para
but the procedures are time-consuming, often taking weeksdirecionar de maneira pratica e com baixo custo, os testes
even months to be completed. For this reason, preliminary repaticionais de sensibilidade as drogas ou de identificacao de
should be issued. This evaluation of culture characteristics aggbécie que serdo necessarios.
presence of cording provides rapid preliminary information
before the results of other identification tests are available. Palavras-chave:Mycobacterium tuberculosisdentificacao,

The conclusion is that it is possible to make the presumptigerda e cultura
identification of MT using visual analysis of colony morphology
on solid media and the presence of cording on microscopy.

This method could be used at regional laboratory to report a
presumptive identification before sending the culture to 8 attorri, S.; Dunbar, S.; Clarridge 11, J.E. Assesment of morphology
reference center for specific tests. for rapid presumptive identification dflycobacterium tuberculosis

At central laboratory it could be very useful to guide and Mycobacterium kansasii. J. Clin. Microbipl38: 1.426-1.429,
quiSionS reg?‘rding suscept_ibility and identification tests Witp. ZB(;(r)c?ék, F.Z.; Goksel, S.; Sertoz, R.; Guzelant, A.; Kizirgil, A.; Bilgic,
little cost and in a very practical way. A. Cord formation in MB BacT medium is a reliable criterion for

The final report should be provided after precise presumptive identification of Mycobacterium tuberculosis complex
identification of the mycobacterial species on the basis of in_Iabo_ratories with high prevalence bf. tuberculosis J. Clin.
biochemical or molecular tests. The results of drug susceptibility Microbiol., 37: 4.189-4.191, 1999. . o

. . . . ... 32 Collins, C.H.; Grange, J.M.; Yates, M.Duberculosis Bacteriology:
tests could be informed only for isolates specifically identified  organization and Practice2 ed. Butterworth Heinemann, London,
asM. tuberculosis. 1997, 139p.
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