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PPD-F AND PPD-C) AND PPDs AMONG PATIENTS

WITH MYCOBACTERIOSIS
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* From the National Hiroshima Hospital, 513 Jike, Saijo—cho, Higashihiroshima City, 724
Japan.



352

B He8& B S

Eriko SHIGETO * , Hiromichi TASAKA, Masahiko YAMAMOTO, Tetsuro KATAOKA,
Sinji HAGA, Sadao NAGAO, Hiroshi TAJIMA, Atsuyuki KURASHIMA,
Akio AOYAGI, Ryuzo WADA, Sadaaki YAMORI, Toshiaki MATSUNAGA
Hirokazu TOBA, Nobuhiko KITA, Kimiyoshi HIRAKAWA,
Humiyuki KUZE, Toshiharu MATSUSHIMA, Shizuo YOSHIMOTO,
Koichi ISHIDA, Nobuyoshi MIYAZAKI, Minoru YOSHIDA,
Torao INOUE, Atsushi SHINODA, Kohei HARA,
Atsushi SAITOU and Michio YAMAKIDO

(Received for publication September 21, 1992)

Purified protein derivatives (PPDs) prepared from M. intracellulare (PPD-B), M.
kansasii (PPD-Y), M. fortuitum (PPD—F), M. chelonei subsp. abscessus (PPD—-C) and M.
tuberculosis (PPDs) were simultaneously used in skin tests on patients diagnosed as having
tuberculosis or atypical mycobacteriosis to reveal their specificity, clinical usefulness and
immunological status of the patients. The mean diameter of reaction (redness) for patients
with M. tuberculosis positive sputum (TB group, n=71 ; age, 20—90 yrs) was PPDs, 20.4
mm ; PPD-B, 7.9 mm ; PPD-Y, 11.7 mm ; PPD-F, 0.8 mm ; and PPD-C, 0.3 mm. For M.
avium complex positive patients (MAC group, n=100 ; age, 31-89 yrs), the results were
PPDs, 10.9 ; PPD-B, 16.9 mm ; PPD-Y, 10.7 mm ; PPD-F, 1.6 mm ; and PPD-C, 0.3 mm.
The M. kansasii positive patients (K group ; n=8) showed results of PPDs, 12.6 mm ; PPD-
B, 10.7mm ; PPD-Y, 20.8 mm ; PPD-F, 0.5 mm ; PPD-C, 0.0 mm. The M. fortuitum
positive patients (F group ; n=5) had measurements of PPDs, 5.8 mm ; PPD-B, 4.4 mm ;
PPD-Y, 9.8mm ; PPD-F, 17.8 mm ; and PPD-C, 16.0 mm. The patients who were
previously M. tbe. positive but presently negative patients (pre. TB group ; n=50) showed
the following results : PPDs, 16.6 mm ; PPD-B, 7.4 mm ; and PPD-Y, 10.9 mm. For the
patients who were previously M. avium complex positive (previous MAC group ; n=19), the
results were PPDs, 10.4 mm ; PPD-B, 9.9 mm ; and PPD-Y, 7.7 mm. Also considering
their frequency distribution curve, with exception of the previous MAC group, the patient
groups showed specificity to the PPD of the bacilli detected. The previous MAC group
recorded no significant difference in response to PPDs and PPD—B. Strong cross reactions
were observed between PPD-F and PPD—C, and moderate reactions between PPDs, PPD—-B
and PPD-Y. Cross reactions were scarce between PPDs, PPD—B or PPD-Y and PPD-F or
PPD-C. Though it is difficult to distinguish cross—reaction and multiple infections,
majority of the patients (72—85%) showed greatest response to the PPD that corresponds
with the species of bacilli detected. In conclusion, two or more PPDs applied simultaneouly
can be of aid in diagnosing mycobacteriosis especially in the early stages of the disease.
Also, cross—reactions between atypical mycobacteria and PPDs should be taken into
consideration when diagnosing infection caused by M. tuberculosis.

Key words : Tuberculin sensitivity, PPD-B, F+—0—X: v~y ) v, PPD-B, PPD
PPD-Y, PPD-F, PPD-C, Patients with -Y, PPD-F, PPD-C, JERIPIBHEIEEE
mycobacteriosis
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Hb, TOXDBIEERIBREELE M SEBRL,
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TEITHEIRETH A9,

KESE TIEBIE E TIORB S TAEY LK
~NDOIEHIEEDWEY b B, HAICB VT, 1956
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IHERIRI, BEEMFEESITONYY, LhL, H3TRv
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Table 1
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AEER L7z AM-PPD &, FESDELEY b %

W AR IEIE T 2 ORBEESHR SN, £

72 M. intracellulare (Battey &) 2 SfF#{L 7 PPD
—Biz oW T REENEKER L Mycobacterium
avium complex (MAC) HEREFICBWVWTZ DR
M & RGO TR AR L P, < oIEERIGRER
Vs ) ettt b, MAC LN OWEIRE A&
ZHOIEFNTB Y 2 ILERE T 5729, FEERPREE
AR a2 DBt 1< 38\ T HEEIRFFE 24T - 720

B RA &

IR, RFESINE OET 5 ik /b, &
5V IEFE LI HBREIE £ 7013 % OBV O BE TAIIE
ZMEBE LB TH 5, BINi%E Z O, EFIE
i3 Tablel, Fig.1 /R, HREFMIHRIE 1889 4F 8
Rir 5 19914 2 HORITh 5, Fol, Abin S DHAR
BEHROYS, TERLEIZREPREETICLLE
L7,

&Yy~ Y v (PPD) & M. intracellulare
ATCC 13950 #%, M. kansasii ATCC 12478 ¥k, M.
fortuitum ATCC 6841 ¥k, M. chelonei subsp.

Participating Hospitals and the Number of Cases

(Location of No. 1 to 22 are indicated in Fig. 1)

No. name of the hospitals case number
L ARl 42
2. [EEPERL 14
3. EREUREE 3
4. PERINESIIEBRERFR AR v 7 — 1
5. EFERE R 15
6. EEREM 19
7. EEEER R 3
8. JEHMEALRHRE 1
9. RBRIFALPIH Epis e 49
10.  [EFT ke 16
11, E#FT-AEREE 84
12, FUBRFMESERBHIFAT (RGRAEF) 3
13, JHISEEREREN B (B NFD 4
14, [EFERER LR 3
15, ERIR b 23
16.  [EEE LS 7
17, EREE R SRR 3
18, fRRIKR GEZNED 2
19.  EREFtERERE 3
20. EREAKZEHERPER 50
21, RIKRY GEZARD 11
22, BREKKRFE GE—WED 8
total 374
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Fig. 1 Location of Participating Hospitals.
Name of the Hospitals are Shown in
Table 1.

abscessus ATCC 19977 ¥k b = h 2 B D F LY
Tffl L - PPD-B, PPD-Y, PPD-F, PPD-C &,
HA BCG #® PPDs (M#ARTIE PPD-S &%
43%) Tk s, PPD-B, PPD-Y, PPD-F, PPD-C
BN A T IV AR BERAR L e b O 2 B HERICED

[EFB IR LT 0.1 meg/0.1 ml 2 Lo PPD-
S 130.01 meg/0.1 ml A L oo AHHTALIERTHIE
f& L, & PPD % 5 — 6cm ORIE% & RAICES

& % 8B ES S

L 48 W5RS%, & - TTRESIR O 24 Bk Ic S RIB B
L% 0%k, HEOEREELERL . SRS
RAOERLEROEEEE R W, F1, KEHICO
WCHEEZ OO RKADIIEREIEE 21TV, B0 A
BERBOREZIT - 12,

Bohi il -~V FVavEa—F—ITANILT
AT EIT - 120 BEMOEEERTE IS FRERIC t R
EEH VI, % (Table) tho PPD BT 28fEIZd
NTE + EREFEF (meantSD, Bl mm) THI,

159 &

TSR OMIHEETRER, B3, FEBIOEI Table
20EBDTH 5,

1) BtEEN O BEEN I BT 2 PPD 0 KIE
(Table 3, Fig. 2, 3)

HEH L LCRREERICIIES 5 PPD it LTk d
BURIG LT W, $1bBb, M. tuberculosis HEE
#Z7v—7 (TB#) ® PPD-S, M. avium complex
HgZE /7 v—7 (MAC B @© PPD-B, M. kansasii
HEZ s v— 7 (KE) © PPD-Y, M. fortuitum
HEE s v—7 (FE) © PPD-F QRGFEAETH
17~2lmm TH 0, ZhdLUADBELEOFEME (B8
R 10mmPTF) 2 EE->TOR, kL, FHTO
PPD-C & PPD-F LDENBDEFNHTH -7, TB #,
MAC B, YBT3 PPD-F, PPD-C icxtd 3R
3R THGM - 720

BEERMETH 2 LIETC M. tuberculosis D3t
ahTwsEE (i TB #) & M. avium complex
pREh TV EEE @I MACE) TR, WFho
PPD i LTd, BEHHE LT3 TB B, MAC #

Table 2 Profiles of Patients Analyzed : Age and Sex Distribution, Species of

Detected Mycobacterium

Age Detected Bacilli Presently
yr M. tuberculosis M. avium complex M. kansasit M. fortuitum Negative
~19 0 0 0 1 0
20—29 6 0 0 0 1
30—-39 8 3 0 0 1
40—-49 8 3 2 0 6
50-159 21 13 0 0 7
60— 69 12 39 5 1 22
70-179 10 25 1 2 18
80—89 b) 17 0 1 13
90~ 1 0 0 0 1
Total 71 100 8 5 69
Sex M55 F16 M49 Fsl M7 F1 M3 F2 M41 F28
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Table 3 PPD Recaction (Diameter of Redness) in Various Groups of Patient (mean £SD, mm)

Detected Presently Positive Presently Negative
Organism 1. tuberculosis M. avium complex M. kansasii M. fortuitum M. tuberculosis M. avium complex
n="71 n=100 n=8 n=95 n=50 n=19

mean age 55.6+17.1 67.5+11.5 60.8+ 9.0 65.2+23.8 67.2£14.0 70.6 £12.0
PPD-S 20.4+10.0 109+ 74 126+ 7.1 5.8+ 6.7 16.6+11.1 10.4+ 7.4
PPD-B 7.9+ 7.9 16.9+ 8.5 10.7+ 4.8 4.4+ 3.6 7.4+ 88 9.9% 7.2
PPD-Y 11.7+ 9.8 10.7+ 7.7 20.8+12.4 9.8+ 75 10.9+10.6 INEB!
PPD-F 0.8+ 2.3 1.6+ 3.7 0.5+ 1.5 17.8+ 9.2 0.5+ 1.6 0.4+ 1.6
PPD-C 0.3+ 1.1 0.3+ 2.1 0.0+ 0.0 16.0+15.8 0.4+ 1.4 0.6+ 2.3

Presently negative group includes the patients whose sputum were previously positive for M. tuberculosis or M. avium complex.

mm 40 T
301 30 - M. kansasii
Previous
TB 9ol TB 20t 30
A
0 0 20 = ¢
0\\1/ /“\ -.\
PPDS B Y F C S BY F C ' //'\ \L‘
30 30} e Zeaa B\
Previous N
MAC gl MAC 90} 0 : \
n=100 n=19 PPD-S PPD-B *PPD-Y PPD-F PPD-C
10¢ ' 10 I I
0 0 50 T
PPDS B YF C SBYTFC M. fortuitum
40
30
30
K
20 y /4
n=s N/
10' 20 7, <
/7 \‘\
0 RN °
10 oY
PPD S B Y F C 4,_.4-__.0\\
- TB; M. tuberculosis were =12 / S
L detected, MAC ; M. avium 0 & -
30 complex, K : M. hansasii PPD-S PPD-B PPD-Y *PPD-F PPD-C
F 2} F; M. fortuitum, Previous
n=5 TB; M. the. were detecf‘ed Fig. 3 Skin Reaction to Each PPD in Individual
10+ previously but negative K . .. .
presently, Previous MAC: Subjects with M. kansasii (above), and with M.
0

M. avium complex detected

PPDS B Y F C previously, now negative.

Fig. 2 Mean Skin Reaction to Five PPD-S in
Each Group of Patients.

B U TRIGOSEEHESEC, RRiCHT MAC BTk
PPD-B & PPD-S OFHICEA TS D - F2o
% DBz M. kansasii & M. fortuitum [
LT Fig. 3 TRA L5 icxi5d % PPD icxtd 2K
BERRTHBELEBBOFEL DY — v &R LT,
2) TB ##& MAC BB 38 PPD OB

fortuitum (below). (Diameter of redness, mm)

(Fig.4)

TB #® PPD-S, MAC #® PPD-B 041z &

bIRIEEAHAEITH - 7o PPD-F & PPD-C id&'H
SOEMIcBVT HIEHBEME TH > /2, £ MAC
oD PPD-SBEFY OEAMHBOIEHEIGETH -
72 TB#® PPD-B, TB & & MAC #o PPD-Y
TRI0-15mmITdE—IBHsLHICRX, HES
HOEREMED B 5

3) TB #¥& MAC #® PPD-S & PPD-B o
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Percent of reactors
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Fig. 4 Histogram of Skin Reaction to PPD-S, PPD-B, PPD-Y, PPD-F and
PPD-C in Patients Group with M. tuberculosis (upper squares) and the Group

with M. avium

complex (lower squares).

50 50
TB MAC
40 ¢ 4o0f o =, R
)
p?30- A ®F 30»0%0.
A ° 2imgy (s
B2 o o go © 201 :.“zm. a® o0 -
] L4
hd A® 0%e ® la¢ o0
° o o _o ® 422 me
10 | oS Oa 10 [ :g 82,
Y om X e o a o 2 o
o0’ A ]
0 Lo—o—amm-ar00a0«! . 0 o . . -
0 10 20 30 40 50 0 10 20 30 40 50
PPD-S PPD-S (mm)

Fig. 5 Relationship between the Reaction to
PPD-S (diameter of redness, mm) and the
Reaction to PPD-B in the Patients with M.
tuberculosis (left) and in the Patients with M.
avium Complex (right).

X ; 20— 29yr, A; 30—39yr, []; 40—49yr,
O; 50— 59yr, @; 60—69yr, A; 70— T79yr, |l; 80— 9lyr.

WToMGN (Fig.5)

7 v—7IeB0TERZNIET 5 PPD X4 %
SIBHKTH BHHRICHLE L T2 SDOBKFETD 570,

ZORESDEXRKEP -1,

4) FHE PPD G (Table4, Fig. 6)

S KEsE W TB B e MAC BHic> W THERIC
& - T PPD RIGHAED L S IKRIE B 0ME Lo ©
hzhodisiETcd 5 TB Bic B85 PPD-S,
MAC #8135 PPD-Bld & bt EiE I EZ DF
DR - Foo (TBEED 20— 397% & 70— 90 KT
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Table 4 Differences of PPD Reactions (diameter of redness) by Age in

Patients with M. tuberculosis or M. avium complex (meantSD, mm)

M. tuberculosis

357

Age, yr 20—-39 40-59 60—69 70—90
n=14 n=29 n=12 n=16
PPD-S 236t 9.3 21.0%+10.2 19.2+13.4 17.4+ 5.3
PPD-B 5.6+ 8.4 8.6t 74 11.0%+ 7.2 6.1+ 7.8
PPD-Y 10.2+ 7.7 13.8*+ 9.9 14.5%11.3 6.9t 7.6
M. avium complex
Age, yr 31-59 60— 69 70— 89
n=19 n=39 n=42
PPD-S 13.4% 8.2 10.6 £ 5.2 10.1% 8.5
PPD-B 19.0£ 74 16.56+ 7.8 16.4=* 9.4
PPD-Y 12.5+ 6.3 10.0£ 7.0 104+ 8.7
25
mm MAC
20
5 15
g
8
= 10
§
= 5

0
Age 20—39 40—59 60—69 70-90

n 14 29 12

0
31-59 60—69 70—89
19 39 42

Fig. 6 Differences in PPD Reaction (mean
diameter of redness, mm) by age.

1]

t=2.02, fERR5 B THEZEDD,)

MAC B T3 % ofthd PPD icxt L T & EHMEOIET
nHLNBH, TBETIE 60 %I T PPD-B, PPD-Y
XS BRI NRKRTH - 1o 7272 LBLBINT T
T5&, KHETEERE T PPD-B, PPD-Y & PPD
=S LEMIGRE FABOETBA LN, BHEEED -
TWiz,

5) B, BEMEREZ0HM, K LEasick
%5PPD KIEDZ (Table5)

TB #® PPD-B, PPD-Y WEHiEIEL LD b2
MERAETEE TR RRIEHABWERIED S hicds, HE
FZF ot (£=0.79, 0.60), ZDMDOKIET bR
FE NS (RGN

TB #& MAC HozhFhicsB\<T, HBEES
BRU fo IS IR R 1o 3 AOHIE [ IBERR S, FTREE, K
SHE PR S SO R, EHEE k%) Tbb,

PPD-B E:PPD-Y

MAC B TRXELHIRIES & ORfEE AL WMEIZ & -
oo BBEBFI L RAMHEOERIILDZENEFID
PPD RIEEHIc—E DB D SN idh - 724, TB
B TREBREND 31350850 Fno PPD & KIEAK
TH-to (PPD-SIZ2>WVWT t=1.54, HEENX L,
PPD-B, PPD-Y izoWwTidEshZh t=2.26, 2.24,
fEMRES B THEEEDHD,)

iR L AR R OEANMET I, I, MOHEFIcAE
PPD 513 & @ PPD i\ C b, TBETIE TR
BOGDSEEWEE A A S50, MACETRIA, 08, I
O BORIEZR LAY, WEFNbEEZEREL -
7o

E ES

1) & PPD O FM:
SESHT LA 7D EMRHES M. tuberculosis (TB
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Table 5 The Differences of PPD—S by History of Residence, with or without Complications,
and Chest X-ray Findings in the Patients with M. tuberculosis or M. avium complex.

M. avium complex

M. tuberculosis

residence urban rural urban rural
n 51 14 73 23
mean age (year) 55.0 57.4 68.2 66.6
PPD-S 20.7% 9.2 19.5*£11.7 10.5+ 7.5 11.9* 6.7
PPD-B 7.0+ 8.1 9.0+ 7.8 16.3+ 8.7 17.9% 6.9
PPD-Y 10.6= 9.1 12.3+ 9.5 10.8= 7.5 10.6= 8.3
complications” one or more none one or more none
n 21 49 217 72
mean age (year) 53.5 56.4 68.3 67.9
PPD-S 24.0+12.2 19.3+ 8.2 12.4% 8.0 103+ 7.2
PPD-B 11.1+ 8.6 6.7+ 7.2 16.2+ 8.3 17.2+ 8.6
PPD-Y 15.6+11.1 10.2= 8.6 12.7+ 8.5 9.7t 7.0
X-P findings? 1 I il 1 I il
n 6 39 24 15 67 15
mean age (year) 59.9 55.6 54.3 65.0 67.9 67.8

PPD-S
PPD-B 46+ 55 88+ 7.6 7.1+ 88
PPD-Y 10.6+ 6.5 13.6+ 9.9 9.1+ 9.8 |

19.0%11.4 21.7+11.2 19.2+ 7.4 |

9.6+ 6.6 10.5%= 6.6 11.7+ 6.2
i 15.2% 7.1 16.9+ 8.3 18.4%10.3
8.9+ 56 109+ 8.3 10.5% 6.2

Values are mean diameter of redness £SD, mm.

1) Complications include ; diabetes mellitus, liver diseases, lung disease other than mycobacteriosis

and a few neoplasms.

2) Chest X-ray findings are clasmﬁed according to the criteria by the Japanese Society For

Tuberculosis. I
I : with no cavity.

), M. avium complex (MAC B), M. kansasii
(K B), M. fortuitum (F#) Thoto Tho 4B
BEhEhGT 25 TH % PPD ek L Tl b i<
KIGEL, £ MBI sERENERS N, MBS 5
PPD LiShicxd 2 E, FEET PPD-CicxtL PPD
_FiEFETcH B &L, FELUNTPPD-F, PPD
—Cuxtt ARIEMAE L EVW T LhtERTE 5, FIE
LIS M. fortuitum WCEAES N RIERITDE
, FRRERIGLREAEEDONRVWEEZ OGNS,
—7%, PPD-F & PPD-C ®RiT 358\ 38 7% G
Db B fhD 3HMTHHEVICHT D ORERIGIENSE
Zoh5h, EEREGHYOLETEEATVETS
B3, CITZORERRLAIILETEML L, L
»L, ULoRBRZNEFNOEDBIEEILVE Y MITE
F ARGy — v EXFPLTWE T D, RREXK
BB O ELEDEEEFEZ SN D,

2) RERG & EEBRG

EILE MTBT BREGER PPD-S, PPD-B,
PPD-Y ORITIREE S It L4E D TB £, MAC
o B3 3 PPD RSBV T HREMBRARE VWA

. with cavity or cavities, extensive, II : with cavity or cavities, not extensive,

b, L LE b OBAEHN KT 5 &
(Fig.4), TB o PPD-B & PPD-Y, MAC #®
PPD-Y O RIESAF I 2 o BHATRO L S ICRA,
BRRIGHSEET 2 AErEVEEL 5N 5, HE
5 D 18 5 H © 53 OB B 5 EH S DI
<&, PPD-B OGS 1E 30 mRELE T} 2 18T
H0, MACERREBHLHMH S LEZL NI TBE
ETb MAC DEHEBLEHHHY IS 5L LTHAME
OFEREFIBFLIEV,

MACEIZIZ LA ED U ELoFRETLED SN
TW3, BAICBY 2 EEHIERREREIRFOHIIC LN
30 60 THITO %, T0RTHB %THbB, LIchi-
T MAC B0 k¥ M. tuberculosis I bBfEE N
KEETH B LEZ SN b, PPD-S ORGSR 2
TR, HHYOEAFBOSERSARL L > TV
BIEBINEEMFIZEDTHA D,

Dk, 2OVHREERMESNTVELEEZLDL
nNaicbhrbod, £FE L TRBAERERECH S
MAC @ PPD 2 & h s RIB L TV 5, EEGUIR
B2 817 3 PPD KIS W T id 1980 # D Vandi-
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viere 5> DEWEBRTOREY H v, % oBG
¥ EEICHT 5 PPD ORISWEAICKEZ ST
%, AWFFETDO MACE TD PPD-BEAMIZ I &H
BOBHETHAS, DT EiE, PPDIcL BEADRK
REEHELABICT S b0T, EBEERLETS PPDO
EHMESS 2 aJfEHEER LTV 5,

PPD-Y ORI A i idBEicii N &k 2 ic TBE TS
MACHETH 20 &> TH Y, BEREREDEFLD
AIREHEARE N TV B, HhEHITS D REREE T &R RRIG
BREETZEEZONLN, PPD-Bicxfd54L0
bz icbisnwiEbh, KIGREYS PPD-Y
INEr ot L LARIOEBEZEICE T 3ETHE, TB
HToEyKIGEIZ PPD-Y # PPD-B % kFE->T
BO, £+ MAC ETIiE PPD-S & PPD-Y ©0%#
BEIETH - 1o

D& BESHIRRE L TIRIRD & 5 12 A fetEAs
EFohd, H1LICRAKRICIBIF S M. kansasii D5
HDETHD, THELLILEBRANTIE M. kansasii iE
37 S BAH, T2 WD T, M. kansasii I
L BRMER S LENICRIEERANLID bEVWTH S S,
2w, HERECHLLOBWEETIRESECBT S
&0 b PPD-S, PPD-B, PPD-Y DR TORERIE
PRV ETH B, Ll, £EMNICS M. kansasii
JRYYE X MACIKBYE X b b3 2 i bThy, 3B
10EHED b, F2OEHATH ZRERIGHED B E A3
RIS 28ANEVE I KBbN B, tholEEIZLD
SHRBREADBSBETDH A D,

3) MAC D5ygiRnE

i BAERREEE O PPD KIGH:SEERE & B2 3
ZEITEE LW, LIHI M. tuberculosis & h
T BEREEETH 28 (B TBE) &Hi MAC B
i, wFnbznzn TBE, MACH# X0 &35 E
PEKELERETOHKIEITEEL WA, % PPD OKIK
Ny =V I3EI TBEE TBETRAE> TV B,

Zhicxt LT MAC B T3 PPD-B O RIGHE 13
PPD-S icxtd 2L EZEMN L, MAC BT PPD-
BORIGDHMN -/l EEEZ DY S L, 2BTE
DHEIREIRB->TVWB EEZLNS, THbE,
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Fig. 7 Distribution of Reaction to Two PPDs
in Individual Patient. Dashed lines are y=1.25x
and y=0.75x. Small squares at left lower in each
box indicate the number of patients in whom
both of the PPD-S are less than 5mm.
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