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THE SMEAR-POSITIVE AND CULTURE-NEGATIVE PHENOMENON
OF MYCOBACTERIA IN SPUTUM SPECIMENS IN RELATION TO
THE PROBLEMS ON THE DETECTION OF MYCOBACTERIA

Sukeyoshi KUDOH*

(Received for publication April 25, 1981)

It is estimated that the number of sputum smear-positive and culture-negative cases (SPCN) has
recently been increasing in Japan.

Although this phenomenon has been well known since the early stage of tuberculosis chemother-
apy era, its clinical significance is as yet not so clear.

From the review of literatures and based on the author’s own experiences, it may be summarized

as follows:
Some of this phenomenon are caused by technical errors during the procedure of staining or micro-

scopical examination.

The routine culture method widely employed at present is reliable enough for clinical purpose, if it is
performed very carefully; for example, the immediate inoculation after alkali treatment, reduced in-
oculum size and stable temperature during incubation. »

The incubation period of all SPCN specimens should be extended up to sixteen weeks.

The SPCN cases found during the course of primary chemotherapy with intensive regimens are
regarded as a normal step prior to negative conversion of bacilli both on smear and culture, in spite
of the possible growth in extended incubation period.

The phenomen of repeated SPCN was found mainly‘ in patients treated with long-term chemo-
therapy. If colonies grow during the extended incubation in such a case, a risk of deterioration in
the future is high and the prognosis is not favourable.

Briefly, it may be concluded that the SPCN cases have no clinical significance, if there is no growth

during the extended incubation period.
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Table 1. The Frequency of Smear-positive and Culture-negative Appeared in Literatures Specimens

Specimen Author exfrﬁ?rl; acgo " ls\IrI;gEe:_Of Néx _T}ée_r_ of % Note
Collard et al. ~T1 1953 286 27( 9.4) | Not treated
319 87(27.3) | Treated
Ogawa et al.? 1950 184 2( 1.1) | Pre-chemotherapy era
IV-1953~101 - 1954 209 41(19.6) | Post-chemotherapy era
Kitazawa et al.®| TV+1953~XI-1953 196 13( 6.6) | Under GIV FL
Terayama#’ 26 4(15.2) | Not treated
56 29(51.8) | Treated
Sekura® IV+1954~1X 1955 217 33(15.2)
Nassau®? 1952~1953 132 (15.0) | Cultured with swab method
(44.0) | Cultured with Jungman’s method
Sputum | OBta” VL1954~ IL 1960 487 63(12.9)
Baba et al.® T -1959~XI 1963 12,953 1,344(10.4) | FL
Narain et al,® 1961~1964 245 24(10.8) | More than 4 AFB
178 143(80.3) | 1~3 AFB (10 min. observation)
Chan et al, 10 1963 * 377 26( 6.9) | One time at the registration FL
* 420 4( 0.9) | Two times FL.
Warring et al.1?| V[-1963~VI-1968 3,984 326( 8.2)
Blair et al, 12 1968~1973 % 710 17( 2.4) | 6 Admission specimens FL.
1,317 123( 9.3)
Shimizu,1® XI-1968~1I-1970 * 13 2(15.4) | Before operation
Dominguez | 1969~1970 7,402 483( 6.5) | FL
Ogawa et al,? 155 84(54. 2)
Resected Baba et al.® 26 16(61.5)
lung lesion | Shimizul® 56 30(53.6)
Viallier et al 1% 19 11(57.9)

* Number of cases

FL : Fluorescence microscopy
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Table 2. The Frequency of Smear-positive and Culture-negative Specimens in Several Institutions
o . o f Sm-
Institution Period of examination eilﬁr?ziign ggr;ft?\ie % Crﬁlggi.g. %
A I~1r-1977 137 20.0 25 18.2
<124 (21)
B IM~IX-1978 2,213 146 6.6 19 13.6
<139 17)
C I~IX-1978 4,246 264 6.2 31 13.2
{235 (24)
D I ~VI-1978 1,885 106 5.6 ( 8) 7.5
7
E IV~XI+1978 16,477 1,427 8.7 206 16.1
<1, 281>
F WV~VI-1978 2,803 549 19.6 1(91) 34.8
18

< > :Number excluding the cases with contamination and mycobacteria other than M. tuberculosis.

( ) : Number of cases, not specimens.

Table 3. The Tendency by Year in the Frequency of Smear-positive and Culture-negative

Sputum Specimens

—Mycobacteriological section, Laboratory, Research Institute Hospital, Japan

Anti-tuberculosis Association—

Period of examination T(;);?é;v}l;ln?ﬁr }S)géfgi . 9% %‘;‘:}‘_I;Oesg . of ks
VII- 1953~V - 1954 336 42 12.5
IV-1955~11 - 1956 13,531 513 3.9 71 13.8
IV-1960~1I-1961 12,046 1,133 9.4 181 16.0
IV -1965~1I - 1966 22,910 1,113 4.9 162 14.6
IV-1970~1I-1971 25,435 1,212 4.8 184 15.2
IV-1975~1L-1976 21,592 1,093 5.1 170 15.6
I1-1977~X1-1977 19,616 1,217 6.2 200 18.8
1-1978~VI-1978 9, 604 762 7.9 144 21.1
1 -1980~XI-1980 17,658 1,280 7.2 293 22.9

* Excluding the cases with contamination and mycobacteria other than M. tuberculosis in culture.
** Percentage means the ratio of smear-positive and culture-negative specimens to total smear-positive specimens.
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Table 4. Growth in Extended Incubation (After 8 weeks reading)

Author Incubation Number of Number of Late o5 Date of presentation
period examinations positives growth or performance
Howard et al. 4 | 25 weeks 10, 000 3,502 45 1.3 Ir-1953
Minomc25’ 11 weeks 4,623 876 47 5.3 V1956
I Kennedy4 8 months 8,165 1,816 91 5.0 IX-1957
Griem4s 12 weeks 3,631 42 1.2 1957
Numbeof | Lo g
Ogawa et al 4o 12 weeks 91 11 12.1 I -1955
Tomita4? 26 weeks 114 21 18. 4 VI[-1958
I Baba et al.® 4 months 1,344 78 5.8 T -1959~XI0-1963
Kudoh2t 6 months 257 43 16.7 IV-1975~XI-1976
" 203 13 6.3 I-.1977~1-1978
A 16 weeks 685 25 2 8.0 I~1r-1978
B " 2,213 19 2 10. 4 I~IX-1978
2 C " 4,246 31 0 I~IX-1978
E " 16,477 206 7 3.3 V~X1-1978
F " 2,803 191 42 22.0 V~VI-1978

Late growth : Visible growth appeared after reading time at 8 weeks.

* Percentage against total number of positive specimens.

© ** Percentage against number of smear-positive and culture-negative cases..
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