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HAEMODIALYSIS AND TUBERCULOSIS
Part Two. Influence of Haemodialysis on Tuberculin Reaction in Uremic Patients
Tadahiko FUJINO*

(Received for publication July 2, 1976)

As previously reported, high incidence of miliary tuberculosis was noted among patients with
chronic renal failure treated with regular haemodialysis. It is well known that among patients who
hadbeen administered steroid or immunosuppressive agents and whose cellar immunity diminished,
risk of miliary tuberculosis was significantly higher. No report has been available in the literature
on the results of serial tuberculin testing among patients who were treated with regular haemodia-
lysis.

We studied the changes of tuberculin reaction in 36 patients with chronic renal failure between
23 to 61 years of age. None of these patients received any kind of steroid or immunosuppresive
therapy during haemodialysis treatment. Eight of these patients were examined by serial intracuta-
neous tuberculin tests with intermediate strength PPD. When it did not react or was interpreted as
negative reaction, a re-test by second strength PPD was carried out. A positive reaction was
defined as an area of erythema with a diameter 10 mm and larger developing 48 hours after the
antigen injection. The frequency of positive skin tests to PPD is high in Japan because of a high
prevalence of tuberculosis infection in the higher age groups and extensive BCG vaccination in the
younger age groups.

The distribution of the tuberculin sensitivity in patients under various frequency of haemodia-
lysis treatment is indicated in Table 1. Among 32 patients under regular haemodialysis less than
100 times in total, there were 18 positive reactors(56.2%), 5 weakly positive reactors(15.7%) and
9 negative reactors(28.1%), while among 24 patients more than 101 times in total, 12 showed
positive reactions(50%) and 12 showed negative reactions (50%). No positive reactions were observed
among all four patients more than 300 times in total.

Serial tuberculin skin tests were performed in eight patients. As shown in Fig. 1, their skin
test reactivity decreased with the frequency of haemodialysis treatment. Two patients among them
converted to negative after receiving haemodialysis for more than 90 times and another two after
more than 300 times. Two patients were negative to PPD skin test from the beginning of haemo-

dialysis therapy and died, and another two are still positive at present.

* From the Department of Internal Medicine, School of Medicine, Keio University, 35-Shina-
nomachi, Shinjuku-ku, Tokyo 160 Japan.
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The cause of the negative conversion of skin reactivity in these patients does not relate to the
severity of uremia because they have been well treated with haemodialysis therapy. These findings
suggest that the mechanisms other than uremia itself related to negative conversion of tuberculin
skin test. It might be possible that the substances cause negative conversion of tuberculin skin
test, such as ‘transfer factor’ which Lawrence had reported at first, would be lost during haemodia-
lysis treatment. Whether tuberculin reaction convert to negative or not, when leukopenia persists
for a long time in these patients, is not known as yet.

Considering these results, the factors relating to manifestation of miliary tuberculosis reported
previously might due to diminished cellular immunity which was shown by tuberculin negative
conversion among haemodialised patients. We have to aware the increased susceptibility to miliary

tuberculosis among patients under regular haemodialysis and a special caution must be paid for the

early diagnosis of the disease.

&

i

YN ) RS (Y BIG) R E DS B
DTiRl, BERT7VvAF-RIGE LTHObINLHE
HOMMMEREL NS 5 2 CLEETH 5, BEED
B2 4 F— v ZADBECEEBEICH T 5 R
EDOBINRE, BEDFHERS LOTEEMB D h
Y RIGIIT et T 5,

DO N TENTHEBECTIE U RS e
A GURERR L L7cl, — AT = 4 FHIR A
HFI ARG AROEFI DT, TR D RIEN D
bR2T Ehb, MR DIET 2 RS IR D%
FEERD—DEEL BN TND, bbb HE L
DENBREEECRIE U BRAS A 4 0, 1 Bl%
STEEIEDBEERE 27 <, FETHT E TR X BEEIZ T,
TERH 7 FRAER R ILIER L2 TR T U <
BFERIEL BB SN L DTH D, BEAAD Y RIGHE
L0 BCG FRIIRFET, AR Y RIGOBR LT b
T2z, FLT, TALDREMIITFRL A7
= A FHEICHEMHFIIER S S h T L, BB RED
7o D NTBENHEE 2 1TIs 0T 2 B4 5 RF©
BB &I TNLENHER DL & ERFEIE & DBE 4850
T, ALERE S M e R T v &
HT2ZE2BME LTAMER TR 270D TH 5,

MEHERLVICHERSR

PIEt BB R e Dbz, ExrkmRE, By
FRAE 20bE, RFRT5WEE, HHE b S0
BEISHBE CATENT (MUSEHT) ih D EE364TH 5,
PRI 234, LHI34 T, FEMPITI235% & 1 405%
FTA255, 4K X D6k ¥ THI114TH D7z,

v RIS ELY ~ v 7 9 v (PPD)—H 7 BCG #ilyh
REHE A AT e o7, PPD 11{E M = &0 7

L, v~z ) v E TR ATER A R CRiIE S SR () Fh et
CECPIES L, 48R HIBICHIE Lic, BRI D
BRI D e v RIS FEHT T A8y, §iE
AT R S T otz, Y RIS E—i¥2 i PPD
0.05 pg FHMEZ AV, & L—E2WiH PPD o Cak
THoE XL, HEZRLZEH PPD0.5pg MBI CH
AT L, v RIGEEETHER Lk,

ANTENMSICIREER, 7v7 5=, BRED
BEZTIeok, YRIERERD Y v <8H, 7-7a 7
VY, RS R 7Y VERTNOENTENC D LRIE L
oo VYV SERBUIR B MERE & F O E SR HEH
Lic, -7 r 7Y VIHILMERERE & & BRKEEC
LO2EABESRI VR0, REsr =Ty v IgG, IgA,
IgM it single radial immunodiffusion 1= & b Jil5E
L7,

ANTE IR BIIRA > » v b A rbiks, 24
7 THWTHREC X ) MEHEN AT/, BYHEAEILE
Tl 27\ L 3 [EITH DO,

I &

1 EFER E Y RIS

FEWEE A 100 [E % T &, 101 BILL_ iz 407, v G
BamdeEloT ks, 100 E% T 32 fldk
PEZ OB (28.1%), EEBBMES G (15.7%), B 4 18 4
(56.2%) THD7z, 101 [EILA L Ti3 2451 12 41(50

® 1 BHEHE Y KIE

) | A
> RO — ‘ —~
| 1~100x | 101X~
B 9(28.1%) | 12 (50.0%)
% OB OHW | 505.7%) ;‘ 0
12 P 18 (56.2%) | 12(50.0%)




9764 10 A

1 BIBZCRT S Y REORRIIHES

mm
23 r L e 9.
Case 7
A'
20— Case5e /// \\
Case2e. / » \\\
.
Case 3 / \\\
v . \
})IC 1 Case6' \\
e \

33
I
——

ol ’y

! .
1% \
!‘i’c Casele \
e 4
10 o\
100 200

\\
.
J\
300
3% i 1E E

%), BEME1261(50%) TH otz 300ELL L4615 D,
FTRTRETH DI, T b ATEEED Y G
SENTER 2 2R Y RISkt mTREAR S g
D7,

2) v RIGORRIZEL (X 1)

v RIS ORFHE LR B2 L 2 w8 Bl 2, 4
EOART 29 L D 43k e TORW 44, TE4HLTH
b

FER D328k ik, v RISBIXARRETH 2, EHTETH
Emﬁ£§%”%ﬁf&otﬂ EAFOUEEIT1X 0 X 0
CREMETH Y, BT IS0 HEEIZLTEZDDRT LI,

FEBIONT 298 Bk, N EEEEEES M ThH D, EITIL
mﬁt@wﬁmuié%f%ﬁfbo,%7@@&?%
T g o7z, 329EEICIX 0 X 0 Tk & D7,

FEFITALE LM, WX E LRI RREEL
»oewvibh, PAS J: INH PRALILZ 2D 5,
ﬁﬁ&@uu/ﬁmuwxmf%% Hotz, LLE
WFOAME BT IxfEtE T A Y, BUEE 1360, 172[E, 212 HH
LR T, BHTS06ME BT LA E DI HFET L7,

FEP D6 BT, 1288 TY RICEETH Y,
4 BCG #Rr LT\, L LEnbERY KISEH
F L Ao te, BT I8 EEZEETHY, £
N 173EH, 200EE b VTR LEETH Y,

Case 8 Case 4
0

259 [g]
BZATRR0EHRTE Lz, MRETR2Teiwes),
BRI R DR, B, RS, X
BIZTL REBRBIAD LR
EPISIZ43RIIET, Hﬁﬁ%&ﬁ@%&ﬁﬂbé
FEHTI4E B v IS 20><90 THETH DR, &

395

¥ 143E H, 191EH, %SEEif%ﬁf%Otﬂ,ﬁ
ﬁ%3@§ku/ﬁﬁm®61@ﬁfﬁoto

BB XD TR LALLM TH D, Y RIGE
u&%%f%otorm@mﬁﬁ1MEEiwa&
FODIZ 214 FIH £ Tooaas T TR OB T HOR,

EFOI30E BT, VRBEBETHETH Ok, EIN
15EE, 64EH & bIZEkT, T2EH LT NT
L7,

PE%E L5 &, BIMCEERYR L6 fid 4
BIE, BIEETC Y RIGHEELEL, 2o 46iF 28
VBRI, Mo 2 filik 330 EFTHICIEEEL LT
Wh, —F Y ISR LA B4 Lic 4 8 fi 2 6l
EEFON L D v BIGITEEET, 55 1 BB Y
Il TH o, F LTI 02 PINENRRET Y RIEH
Bk a T o L), SEOERER DT 5, BT
Bra L Lic 21389, Y RIGEEOBRERES
TIRFHRIIRBIL S DNEIDI,

3) BHRIR L Y Rk

ANLBEHT ¥ G LICER] T, AR
1,900~2,000% = Y —, EFGEEEL lg/kg FAEZ L,
EEAIR RS L OES U v AR L, ATHFTAE2 0
L3Effe s ik b, BT O RKERL 70~90
mg/dl, 7 v 7=yt 12~15mg/dl, HHTHICTITRA
2231 30~40mg/dl, 7 v 7 F =X 5~6mg/dl 1= =2
v r—AZRT e, Lo Ty RIGEELIC R
SEEAEOEENTESE L Qe b0 EiEE X bR,

) v vSEREE Y RIG

SEHDBHTBZD Y v <R DOFHHEIL 1,046£108/
mm® THotc, BHEE LM, Fhhx ~ v F JEH
R T 1,837+£101/mm3 Th b, BHTEE TITE
BRI, tRETIAERL 0<0.01) Y v <8

B2 BHFERE Y R

.
mm®| *
2,000+
.
L]
1,5000% °
1 . o *.
v N . °
2% . . .
1,000 . .. .
hd ¢ .. . ’
o o . o
.
500
0 | 1 1
100 200 300

SENT I



396

R 2 YRISBEHLLICERD ) v BREOLH)

Vv SR K
$iE #
Y ROGEEMEAGRT | ¥ RIGE L
o) 1,232 ~ K,
® 1,034 1,020
® 851 1, 363
® 931 1,840

B3 FHhiEif s r-7a 7y v

[ ]
° L]
mg/d]
2,000+ * °
L 3
- *
-9
\d °

7 .

S . .

jwg o .

=

l} . o

| S .

° *
.
0 I ]
100 200
JE T 8] %
BOWMD HBDd Bz,

FEHTEIRE ) v AERE ORI 2 Dk L TH D
T IE—E DRATRIZRD b i otz

NIBHPBIARC Y RISHIER R Lz b DD ) v <5k
HOTFHfELL, 105£368/mm?® ©, v KIGkEME T L
b DTIXL, 107£476/mmd THDfc, WEITILHEZF2MY
IR B OXEIIRD bt

AI@%¢L/&%@&&LLFW@?EKP@&W
BOY v BHBIIE 20 L, YREERELZELT,
UV SERBDZE LB IERD s sot,

5) BNEI & MEET-2 2 7 ) VEORBFRILK 3 125
TIELSTH D, —EDBIRITD bR hor, Fal
HaB O THE UL 7iERNE, 2B Lo, & LinE
MR A8 2 BUZfEs, 7-2' 0 70 VEOBD 2D 5
iz,

ﬁﬁﬁufvvlngAI@JE&ﬁﬁnﬁ&@g
23— DBIFRIZFRD LDtz

51 % F10F

# B

z E S

HIRY 2B\ 0, BB RE TATEBIREEECE
HSERED R TEE Lo & & %3R5 Uiz, 4 A BkE
BIEOREER DI/, AT m A FHIRRENHFD
BE52ATR, RO REBREMET LT 25
Plod 2 Enmbh, ATEIEEECHETLE
RO RFEREE DIE T L O SRR E 2 S e,

Bk D— R 7 MM S RE D RBE R 0 B ik & L
T, in vitro 11X vV SR E LK, 3H-thymidine
D DNA ALY ERRE, <27 r7»— OWAERIE
A, Eizy
RET VY AER~A b7 ik B ) v DNA &%
RIS W %, in vivo 1ZILIEHRL Y <L 2 v v (PPD)
7o SR A BEER B N JX )5S, 4-dinitrochlorobenzen
(DNCB) % Fi\ 7o 3B 7 L L % — DRERER 70 & 28
BHDHY FEHETTEE LA Licdd, BRI
BEENEL, £7:BCO HEN L ER LT L7250
2, HARETIIRES L DBAR, YRIEEETSH Y, v
RISz Ml SR oA L LAV A v T
Do T THIENTEE Lic X 5 AT B TS
FITIE U7 TR AE O FIE R A58%e L, Fim Bk
IR O FETERICMEB 2 5% 5oz, BHERLET
NEBYHRER O BB, VRIEREEEE LTH
otk s Bpe DB BRI D\ Tl & L7,

T DRER, ATEVHEEREE O v RIS EHTER S

% phytohemagglutinin % concanavalin A

% IR, AR TEANS L, B hrE
Witk A 8o T+ 5 &, 6 flF 4 flc AT B ¥ihic

Y RIEEMILT 5 2 Eamb 2 1,

YRIEHEEALT 2 RED A\ ITEB E LT, $5E
RAE 3 ~ 98], BREDHEIE, MBLRIHLE D
SUFRBWIEER, RERE ) A7 EOTFHEER, K
JERR F SRR, e A K- v A, FRpME
BRAETIE, TS L ORIB A 7 = A PRI
HEG UL ERENMBR TGP, S lE L
TEEGITIE, BEREES 2 WRHUREIZ I S h b 0 v G
BB LRIz 7 DEM LT 2 BRIz A SR
DTz,

BIEBER L OB IIEEOB M AL, EMmERE T
LY VSEREBIROBED BB D BN D Z LR L < Mbh
T57, ALEBEW#EEMTebh B N iimig s v
7=V Tmg/dl D EoBET6 » AU L,
IR EFEEE O _ LT X2 CHAEREEIE LT E
BT D27 Ehhot, L LATBIEOM A &
D& HTIXRMETENTTREL fe DT X, BUBRAE
FEOFBNBIERAZII~= L 27 ) » MEZ 20 RTH MR
THIEMNRS X\ E SR, EREC X ) B
R T I EAEREL D, BlMOBESRRSH T



1976 4104

BHBROZEL Y vARKIIZE LB L 5Y, =
DX Y v ARESED Loy, RIcAF L
B0 RKIGOEEER B LB EREZ bR,

ANTENFRERT Y RGP EEE LcERE LT K
FIHEOBIZ X 540?12, ATETEFCLI LD
2, BAIEOERIZ X B L OnEEEY L TR 5,

Selroos &% I ATHENELE R TR TOWERE
BETIME 7 V7 5= v o ERITEG Y RIGEEDRE
By, MiEs v 7o =viEe v RIGERERZIT
BEOMBEDS 2 EalE Lz, LirLiasrbbiub
RANREE B2 TEFNR TR L ENBIARC LR E
DRFETH O, YRGB TH Y, ATENTY
SE2WLSEfTRS Z LItk b, MERFEELRRBIT
7V 7 F = VEREEAYBL URE—EL 2 Y b e —
rERTE Y, REEDELIIADNREADT,

ATBERBEC L5 DD L UKD X 57
HRLARETH 5 5, 19554 Lawrence!™ 11 FUEHs
FEOBEMEREL D, V<20 VKT 5 EEELRE P
RIG#xBE (transfer) 32 Z LN TE BB L,
Zh# transfer factor & ZfHT7, T /bbb EERE
BRI OFREL DT, BEIEY v R X1En
N TiL7s <, transfer factor DEIXIZ X b, FERIEFY v
SERBIEIE Y v B EA— clone DY v BRI A
Nhieb&R, ThIZX %) v _REROMARITDORIG
—JBRDAHI LD EELLRTND®, ZDX5
U CEEREBBE ARG IR, EEL bR b,
Transfer factor 134 F810, 000LA T DB AT RE/4E &
Wb, Bk s ATEMC X DR Lch o &HE
BTAZELTES, LL 7 2 b 4 Higlks transfer
factor BTG L W IE L2 T, = OWREMEEFEM T
BTN DTN,

—HEEBRLBFEIANTENRREC L0 BRIEF
THEE R D, BIZIERMIZIhh Y v B2 LR
REAEERET 5 & Y RIGHIEELT 2 2 & bHEZ S h 50
ZDEZE L TORETADRT, TS HofnE
THEEZDND,

RIIC F\ » CATEITHRE B C RS BE 2 MR
RIE LI EXWEL, i S ADBHEE T Y
RIGTERIN D MR MET 5 2 L 2B bDe
T UTce SEROSHGRE TIX v BOGIE L LiZatc e 5,
FHNP® DRI X AUE306IF 1661 (50%) 23tk 5 61
17%) IEEETH Y, Fio Munt'® (X 57 FiH 12 4
(21.1%) Itk TH D EHE LT D, DY RIED
etk 0L, HEUOEMIEHEERYA L, BIBKE
AT m A F BB NLBREINEIF A AP IE LIEES)
NERTHHI LI LD EELOND, HEEFRIFK
BAT B A FH DRI A 8 A SRS RAAE
PRAET BB L T B, TP O Tz oIk

397

BETHRIE LR 1Ly RIS Cagktho
720
SERFERAECLY, FERFEREE O fcoie v G o (L
72 DUFT B, v RIEHEEEORIBIC B\ T
BHEHFERE L1, FRESE OB % 2 LESI b T 5.
BRI B\ TR U SRS E CU R iR 2 7
Lz3, YRIGLHREL Cehote, —HIZ D 45EH]
LR, ThThofik CATEN 2Tt 2> T
FelO-FE G ISR T h ot b, R L ERIRAY
2 S NBEOXN SR &L SRICEILA b7z,
Ui o CATENTREBE S I 2 FE 2 & 3k
RO A ET L ONRRETH D EVI D, TL
TIRIIARRTHLMT LIz X 512, ATENELE T
FEHEROHME & by RKIGEREEGI SR E S 2
&, BEREINCEENTESER Y ISR 5 b 023%
W & EEBECEEST bR, b b EETRER
i NTBPHERER 7705 & L & D Aifap s ikme st
ETL, ZODICTRIERENTRIE LI D EELD
b, FL, ZREY, BTl e L, TP
FEEHET B BECIIRSARE O AT o BBy
FTRETHDZ ERBA LI,

i E

ANTLBEHERO Y ROEOBBAZ R L TRO L &
[T TN C YoV (N

1) ATEVHRESRBE O Y G, #EEmn % <
72 BIZHENS, Bt R TREGIN S 7D,

2) BEHEOREEOT, YRIBEE L2 8 fidh 46
Y KGO ERRD e, B L b EEER
Licfiio 2 B, v RIS T2 2 &id7ehoie,

3) BEHHRETC Y RICEEML LICREGI T, IRIBAE
A v b r—A R, YIRIGDBERE V v
NEEL, -7 e T v, RE SR 7Y VHE OBIFRITER
DB DT,

4) BHBRETATENTRELZT I BETERIC
BRI RE D RRE L BERIL, 5705 BE TIRATLENT
T Y GBI Lic Z R B L B b,

Fax i BITd 1z b APFFE O e L O OB %
Wgotz, FABRTERHEE, HEYIEMEELCERLET, 7o
B TN TR W EN R R A R, R
=i, B ERER 2 mbiikch Ak, RFRTE
REEHERESELCESEH L T, FRTHINR
W BES NI DO R TSR B L E T,

X [

1) FREFEE: F58%, 51: 381, 1976.
2) Gell, P.G.H., Coombs, R.R.A. and Lachmann,



398

3)

9
5)
6)
)
)
9)
10)

11)

P.J.: Clinical aspects of immunology, Blackwell,
Oxford London, p.1754, 1975.

Lovell, R.R. H,, Goodman, H.C., Hudson, B,
Armitage, P.and Pickering, G.W.: Clin. Sci.,
12 : 41, 1953.

Kent, D.C. and Schwartz, R.: Am. Rev. Resp.
Dis., 95: 411, 1972.
Salomon, H. and Angel, J.H.: Am. Rev. Resp.

Dis., 83:235, 1961,

Starr, S. and Berkovich, S.: Engl. J. Med,
270 : 386, 1964.

Callen, I.R. and Limarzi, L.R.: Am: J. Clin.

Path., 20:3, 1950.

Nathan, D.G,, Schupak, E. Stohlman, U. and
Merrill, J.P.: J.Clin. Invest., 43 :2188, 1964.
L.S.Nakhla and M. J. Goggin: Immunology, 24 :
229, 1973.

Morrison, A.B., Maness, K.
Arch. Pathol., 75:139, 1963.
Daniels, J.C., Sakai, H., Remmers, A.R., Sarles,

and Tawes, R.:

12)
13)
14)

15)

16)

17)
18)

19)
20)

W OEBLE FEI0F
H.E., Fish, J.C., Cobb, E.K., Levin, W.C.
and Ritzmann, S.E.: Clin. Exp. Immonol, 8:
213, 1971.

Wilson, W. E. C., Kirkpartrick, C. H. and Tal-
mage, D. W.: Ann. Intern. Med., 62 :1, 1965.
Reis, H. E., Heimsoth, V.H., Hirche, H. und
Eitelhuber: Klin. Wschr., 52 : 437, 1974.
Selroos, O., Pasternack, A. and Virolainen, M.:
Clin. Exp. Immunol, 14 : 365, 1973.
Lawrence, H.S.: New York Academy of Medical
Section on Microbiology, Symposia Haper and
Bros. New York, p.279, 1959.

REEA: Y VRO L FER, WRES,
209, 1972.
FRF B - #58%, 48: 365, 1973.

H W0 AE it - A%k T B Geriat. Med., 12 : 1405,
1974.
Munt, R.W.: Medicine, 51 : 139, 1972.

Citro, K. M. and Scadding, J.G.: Quart. J.Med,,
26 : 277, 1957.



