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MULTIPLE FACTOR ANALYSIS ON THE BACKGROUND FACTORS
OF NEGATIVE CONVERSION OF TUBERCLE BACILLI
AMONG SEVERE PULMONARY
TUBERCULOSIS PATIENTS*

Masahiko YAMAMOTO and Hisao HIROSE

(Received for publication January 23, 1970)

The influence of the background factors on the negative conversion of tubercle bacilli were
analysed by multiple factor analysis and an attempt to find out the most adequate chemotherapy
regimen to each case was made based on the evaluation of the background factors.

Six hundred and thirty six cases of previously treated tuberculosis patients showing resis-
tance to all the major drugs were subjected to this analysis. All patients had been treated
for more than six months with at least one of the following three secondary antituberculous
drugs : kanamycin (KM), ethionamide (TH) and cycloserine (CS). The effects of the regimen
were evaluated by the negative conversion of bacilli maintained for at least three succesive
months.

Items and categories of the background factors analysed in this study were as follows : age
(less than 39 years of age or more than 40), sex (male or female), duration of previous
chemotherapy (less than or more than 3 years), positivity of the bacilli in previous sputum
examination (positive for previous 4 months or not), amount of bacilli in sputum (smear
positive or smear negative), NTA classification (far advanced, moderately advanced or mini-
mal), Gakkai classification (extensive cavitary type or others), type of a basic lesion in Gakken
classification (fibrocaseous type or caseoinfiltrative type), extent of the lesion in Gakken
classification (large, medium or small), type of cavity (non-sclerotic or sclerotic walled),
number of cavity (multiple or single), and combination of antituberculous drugs used (KM, TH,
€S, KM.TH, TH-CS, KM-CS, KM-TH-CS).

Considering the value of the partial correlation coefficient of these items to negative
conversion of bacilli and the correlation matrix between these items, 5 items and 17 categories
were selected for further analysis.

Partial correlation coefficients of these 5 items and category scores of the 17 categories

were as follows : Duration of previous chemotherapy 0.094 (less than 3 years 0, more than 3
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years —0.712x10°%), extent of lesion 0,233 (moderately advanced 0, far advanced but not
extensive cavitary form of Gakkai classification —0.128x10-3, extensive cavitary form —0.243
x10-3), type of cavity 0.144 (without sclerotic wall 0, with sclerotic wall —0.180Xx107%),
amounts of bacilli 0.152 (positive but not throughout for the previous 4 months and negative in
smear 0, positive throughout for the previous 4 months or positive in smear —0. 105x 1072,
positive throughout for the previous 4 months and positive in smear —0. 166 x107%), regimen of

antituberculous drugs 0.484 (KM 0, TH 0.782x107¢, CS0.174x1073, KM.-THO. 303x107?, KM:

CS 0.418x 103, TH-.CS 0.288x1073, KM-TH-CS 0.493x1072).

The most important background factor was an extent of lesion, followed by an amount of
bacilli, types of cavity, and the duration of the previous chemotherapy.

The severity score was given to each case by multipling —1000 by the sum of all category

scores of background factors.

From the negative conversion rate of the cases with some sample score, the following

conclusion was obtained in the case of the severity score 3.0 or less, two drugs combination
therapy was adequate ; between 3.1 and 6.0, three drugs combination therapy was recommended,

and more than 6.1, even three drugs combination therapy was not satisfactorily effective.
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Table 1. Partial Correlation Coefficient of 13 Items and Category Scores of Category
to the Negative Conversion of Bacilli (First analysis)
Partial Simple )
Items c::%rerﬂeilcllgl::x c:;'erélcllt.}::x Category score x10?
Male Female
Sex 0. 058 0.105 0 —0.347
Less than 39 years of age More than 40 years of age
Age 0. 009 0.014 0 0. 052
Duration of previous Less than 3 years More than 3 years
chemotherapy 0.073 0.106 0 —0.437
e s : Positive but not throughout Posivive throughout for
Ba:;ﬂ: ulr: 3;:;;13:1:“ on 0.122 0.223 for previous 4 months previous 4 months
—0.782
Amount of bacilli 0.131 0.196 Negative in smear Positive in smear
' ' 0 —0.874
. . Mm or Ma Fa
NTA classification 0.133 0.293 0 —1.190
Gakkai classification 0.050 | 0.223 | Extensive cavitary type Others
Basic lesion in Gakken Caseoinfiltrative form Fibrocaseous form
classification 0.015 0.063 —0.152
Extent of lesion in Small or medium Large
Gakken classification 0.022 0.251 0 —0.197
. Non-sclerotic walled Sclerotic walled
Type of cavity 0.091 0.163 0 —1.012
: Single Multiple
Number of cavity 0. 000 0.084 0 0. 001
Combination of 0.297 0.173 KM TH CS KM-.-TH KM.CS TH-CS KM-TH-CS
antituberculous drugs : : 0 —0.061 —0.082 —5.014 —4.086 —4.511 —1.363
Number of antituberculous ® O 00 00O 00 000 000 000 000
drugs used 0.419 | 0.338 | B 0454 3.439 4.715 6.366 1.991 2.537 3.440 4.486

@ Drugs used

QO Drugs not used

Table 2. Correlation Matrix between Items
N oY) )
Sfley 85 | 8|28 |S58ne.d § |, |2 |383
838 [L3EE == « S | oG |0~8% > |2o02| w0l
sex | age [£34EE2E 5% | g8 | %2 | T38 BsEd o | M3 |EEE |3,
fEgRaE i | Rp ) Of ¢Silesi § | 2f (AN
a4 Bl < g 8| A8 G gg zgv
Sex \\I 0.20|0.01|0.09|0.13|{0.05|0.08|0.04|0.09(0.02|0.02|0.00]|0.01
Age \\ 0.01 |0.01]0.11|0.04}0.05|0.05]0.01]|0.03|0.02|0.02|0.03
Duration of previous AN
cl}eglqtherap}.' . 0.04 ([ 0.04 (0.09({0.080.15|0.09|0.07 | 0.10 | 0.00 | 0.02
Bacilli in previous N |0.33/0.23|0.24|0.04 | 0.22|0.11 | 0.11 | 0.03 | 0.03
sputum examination N
Amount of bacilli O \\ 0.210.19|0.02]0.22(0.13|0.07 | 0.03 | 0.05
NTA classification \\ 0.42 | 0.00|0.60 [ 0.25 | 0.25 | 0.02 | 0.05
Gakkai classification O \\ 0.20 [ 0.69|0.24|0.33|0.03 | 0.02
Basic lesion in| Gakken N |0.08]0.34]0.12|0.04 | 0.04
. classification \\
xtent of lesion in
Gakken classification o o AN 0.1910.25 1 0.02 | 0.03
Type of cavity o \\ 0.39 | 0.01 | 0.02
Number of cavity O (@) \\ 0.04 | 0.07
Combination of anti- AN 0.88
tuberculous drugs AN
Number of antituber- o N\
culous drugs used N
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Table 3. Sample Scores of Regimens
(Chemotherapeutic effect of regimens)

Regimens Sample scores x 10?
[ @)
KM 0 —0.454
TH —0.06 —0. 460
Cs —0.08 —0.462
([ J (@ (0]0)
KM.TH —1.575 —0.209 1.352
KM.CS —0.647 0.629 2.280
TH-CS —-1.072 0.204 1. 855
000 00O 000 OO0
KM-TH-CS 0.628 1. 064 2.077 3.123
(@) I;u;n not uled [ ] Drug- used

Dplcviz EHIIbR I BRIz LB b TH
%o

;3 |

1B374574, BITLYV-LIBBIROHELE
BEIRTRTZELS ThHD, ThbbEBRELIRTS
£74 7 2A0EMEMGRNIS X RAMEKIZE (0.105,
0.058), “F#s (0.014, 0.009), B fF {L&EMARD (0. 106,
0.073), #iPEEEEH (0.223, 0.122), HiHkdEER (0. 196,
0.131), NTA % (0.293, 0.133), %2458 (0.223,
0.050), ¥BF&E&mE (0.063, 0.015), &b (0.251,
0.022), Z=FAEEDHIR (0.163,0.091), 22 MEH (0.084,
0.000), fEF%EA (HA&R) (0.173, 0.297), FHAXM
(#1730) (0.338, 0.419) Th b, HHEBIGEK TiTiHk
e, AR NTA 58, ¥458 Y, 28
BoWR, HFRHEHN (B4w), £AEHN WE ) 2
MK, —HREMAK T AL, fihE
¥, witkER, NTA 48 LTHEOHR, FREH
(Be), HREAN IEI) FEETCHILELLR
%o COREHMBGRK L FHEAGKLDEX7ITA

Cumulative Curve of Cases (First analysis)
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Table 4. Partial Correlation Coefficient of 5 Items and Category Scores of Categories
to the Negative Conversion of Bacilli (Second analysis)
Partial Simple )
Item correlation | correlation Category score x10?
coefficient | coefficient
Duration of previous Less than 3 years More than 3 years
chemotherapy 0.095 0.117 0 —0.712
Positive but not Positive throughout Positive throughout
throughout for for previous for previous
Amount of bacilli 0.152 0. 267 previous 4 months 4 months or 4 months and
and negative in positive in smear positive in smear
smear
0 —1.055 —1.666
Far advanced but
Moderately not extensive Extensive cavitary
Extent of lesion 0.233 0.276 advanced cavitary type of type of Gakkai
Gakkai classification
classification
0 —1.288 —2,436
Type of cavity 0.145 0.174 Non—sclegotic walled Sclergtit.:sxarsalled
Regimen of KM TH CS KM.TH KM.-CS TH.-CS KM.TH.CS
g‘r‘;g:be““l“s 0.484 | 0.458 | 3" (078 0.174 3.034 4.183  2.886 4,938
HEMOADHTH B, (BRI (0.117, 0.095), HEEORE (0.267,

£74 7 2AHEEMOHEBIIE 2 KRIA TS5
FE 0.3 Ll kDb DixfisiERIZ L fidiERE, NTA &4
Br4a8, ko x NTAZE, ) L3458, %
WEARE L PREOHR, ¥4 L 2REHR, 2R
BoWR L 2FRMEK FRAEN (Baw) tEREH
I\ DErhThEEMTHO,

EA PO LEDHFIZER 1 OFEAEF (BEE) LT
FEREH (IFEI) OFrhThorTF=y) —BEXNz
bDL LTEbIN F3RRFTZLL KM-TH-CS3
#|, KM.TH, KM-CS, TH-CS 0 32 0 &€ DRic
Eixpicl, PEEREARCR LIS HBIhl, ¥
-BERAEAOHALETORENRALDL R

ZOATFTY—BE vVIABAYFIALCGHET
HIEBRMEESD, I LO¥GNL 73% FRELicdZ &
AR 1 OWFEOREMB L b ML hi,

BIROOWOKETHHET 1 7 - OEBHALCH
THHMHEREF LU 71T A

0.152), FRMOERE (0.276, 0.233), FR O X
(0.174, 0.145), {LFEHR(0.458, 0.484)Th b, HE
e R T2 F5RIEBAR, FREOERE, HEo
BE, REOWX, BRELEEROETSHS = LAHL
Mredhiceo ¥LEFFOEIHLEY 25 - (KM
CS REBRAXB TV IRV BRI HERTHE L Ex
bh3), EFOHRAKOAYMECT L0 Tk
vt Exbhl,
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R 3y v 7 A BRI EREES D,  LBEDIER
Box R LICHBIMR T, RRTLELhWCHBEAKCS
B AEEHEERYRTLIOT, —6.62X1073~—4.88X%
107 ¥ v A8 SO N T i3 BRI 6/149
(4.3%), —3.73X1073~—3.15x10"® DRITi 18/103
(17.5%), —2.57X107%~—0.142x107® DTt 38/92

Fig. 2. Cumulative Curve of Cases (Second analysis)
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Table 5. The Severity Score of Background Factors
Items Severity point of background factors
Duration of Previous | Less than 3 years More than 3 years
chemotherapy 0 0.7

Positive but not
throughout for previous

Amount of bacilli 4 months and negative

previous 4 months or

Positive throughout for Positive throughout

positive | for previous 4 months

in smear in smear and positive in smear
1.0 1.6
Far advanced but not . .
Extent of lesion Moderately advanced extensive cavitary type of E;teg:i(\l'(ea'carltayy type
Gakkai classification 1 classification
0 1.3 2.4

Type of cavity Non-sclerotic walled Sclerotic Yglled
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Fig. 5. Negative Conversion Rate of Bacilli Accord-
ing to the Severity Score of Cases and the
Number of Drugs Used
(Other 108 cases)
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