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THE FOLLOW-UP STUDIES ON THE VISUAL DISTURBANCES
DUE TO ETHAMBUTOL, AN ANTI-TUBERCULOUS DRUG*

Hisao YOSHIZAWA, Yukihiko TADA, Haruhiko KOBAYASHI and Minoru YUI

(Received for publication February 25, 1972)

Ethambutol (EB), an anti-tuberculous drug, was released into the market in February,
1967 in Japan by Lederle (Japan), Ltd. and by Kaken Chemical Co., Ltd. under the trade name
of ESANBUTOL and EBUTOL respectively.

In order to find out the status of visual disturbances caused by EB and to prevent them
as far as possible, we, Lederle (Japan), Ltd. and Kaken Chemical Co., Ltd., have made follow-
up studies on the visual disturbances in the patients who were treated with EB.

During the period from February, 1967 to January, 1968, 171 cases of possibly EB-related
side effects and adverse reactions were reported to us by doctors. Out of 171 cases, 131
complained visual disorder and the others complained paralysis of lower extremities, exanthema,
gastrointestinal upsets, mental disturbances, etc. We visited the doctors who treated these
cases to check the daily dose, total amount of EB administered till the adverse reaction
occurred, the grade of visual disturbances and its prognosis, etc. Ninty-three cases with visual
disturbances which coincided with one of the two categories were selected out of 131 cases.
They are ; 1) the case with visual acuity reduced by more than three lines of the internationally
used Snellen chart when the visual disorder was only decrease in visual acuity, and 2) the
case with visual acuity reduced by less than 3 lines of the Snellen chart when the visual
disorder was complicated by any of central and peripheral scotomas and abnormal color vision.
The follow-up studies were made on the course of recovery from the disturbances up to Feb.,
1970. The results of studies are summarized in the following.

1) Visual disturbances due to EB were highly significant in the patients who were over
fifty years old (X2 test, =0.01). The average age was 51.3 years old.

2) The significant relation was observed between the visual disturbances and the body
weight of the patients. The disturbances were observed more frequently in the patients whose
body weights were below 50 kg (X2 test, =0.05). The average body weight was 46.5 kg.

3) The total dosage of EB administered before the emergence of visual disturbances was

* From the Medical Research and Development, Lederle (Japan), Ltd. 1-1, Kyobashi, Chuo-
ku, Tokyo 104 Japan.
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148.3g in average.

disturbances.

W OBATE H5F

No corelation was observed between the total dosage and emergence of

4) Seventy-five out of 93 cases have recovered their visual acuity after 5.8 months in

average.

5) In 13 out of 93 cases, visual disturbances were not recovered by the end of June, 1968.

Visual acuities of these 13 patients were not recovered to the levels or close to the levels

which they had before the treatment with EB. Of 13 cases, 5 recovered the visual acuity by

February, 1970, but 4 did not.
up by doctors.

bances for more than 2 years.

Out of the rest 4 cases, 2 died and 2 could not be followed
Four cases who did not recover by Feb. 1970, had been with visual distur-

Two out of 4 cases are still suffering from the disturbance in

the central and peripheral visual field but they are gradually getting better. The other 2 cases

are not showing any improvement, requiring further follow-up survey.

6) Of 75 cases who recovered from the visual disturbances, EB was re-administered to

14 cases.

No adverse reaction were reported in these cases when the survey was conducted.

7) TFor the treatment of the visual disturbances, hydroxocobalamine and activated thiamine

derivatives were mainly used.
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Fig. Relation of Age and Body Weight

50 Ll 2 BRC AT B & 50 R 38 0, 50 % |
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P w X BEEREE T, 50 AR 5.5 XL v
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® AL A group D group

EB# lEEHEE 93 Bl kT JIRERIZFE 2R T s0~L (21 cases) o . (40 cases)
TLRIE 25kg 2 BEE TTkg wihich, 40kg
& 47.3%, 50kg & 19.4%, 30kg & 16.1% & 75 Under 20kg-
DTuBo 93 B0 5 HERHIO 4 ik < F4 I Sy e
fFELE 46.5kg ThbHo Thb 89 fIwEE 50kg years old Age

b 50 k 50kg L D 2 FHT Agroup(Age : Under 50 years old, Body weight : Under 50kg)21 cases
el g EEL g bk B % & Bgroup(Age : Under 50 years old, Body weight : Over 50kg)13 cases
50kg ks 61 7, 50kg LI b 28 T, 6.9 % 3.1 Cgroup(Age: Over 50years old, Body weight : Over 50kg)15 cases

Dgroup(Age : Over 50years old, Body weight : Under 50kg)40 cases

DEETH Do CDEIEE 1968 4 3 ARED EIHE
EPTPEREIC AR L kPR R IR L T 2 8%
344 4 (3B 198 fl, 7r 146 B) OEEFIHER 50kg K
#5189 fl, 50kg LIk 155 4 (5.5 & 4.5) L HETh
¥, EB HlIkEE R ffE 50kg Ko BETHEHNCH
Bl s (X2 BEs, a=0.05),

4. AR X fhE & OBMR

Table 1. Incidence of Visual Disorders by Age
(Feb. 1967 to Jan. 1968)
1968 survey
Age Male [Female ‘Total on TB
patients
Under 20 | | 4.3 9%
20 ~ 29 5 5( 5.4%) 9.4%
30 ~ 39 7 7 14(15.1%) 17.8%
40 ~ 49 14 5 19(20.4%) 23.8%
50 ~ 59 22 8 30(32.3%) 21.0%
60 ~ 69 | 16 6 22(23.7%) 14.9%
Over 70 2 1 3(3.2%) 8.8%
Toal | 61 | 32 | 9 100%
Table 2. Incidence of Visual Disorders by
Body Weight (Feb. 1967 to Jan. 1968)
Body weight Male Female 1 Total
Under 20 kg
20 ~ 29 2 2( 2.2%)
30 ~ 39 8 7 15(16.1%)
40 ~ 49 29 15 44(47.3%)
50 ~ 59 14 4 18(19.4%)
60 ~ 69 4 3 7(7.5%
Over 70 kg 3 3(3.2%)
Unknown 3 1 4( 4.3%)
Total 61 32 93
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DD BRI,
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Table 3. .Total Dose of EB Administered
among Visual Disorder Cases

WM BATE 55

Table 5. Period Required for Recovery from
Visual Disorders, Observed in June, 1968

Total dose’ | Male Female Total Male | Female |  Total
Under 30 g 5 1 6 Within 1 week
31 ~ 60 12 2 14 1~2 weeks
61 ~ 90 6 6 12 2 weeks~1 month 7 9 (12%)
91 ~ 120 7 6 13 1~3 months 4 5 9 (12%)
121 ~ 150 3 3 6 3~6 months 19 16 35(46.7%)
151 ~ 180 7 3 10 6~9 months 12 16(21.3%)
181 ~ 240 10 6 16 9~12 months 5 6 (8%)
241 ~ 300 3 12 More than 12 months
301 ~ 360 1 2
Over 361 g 1 1 Total 47 28 75 cases
Total 61 32 93 Table 6. Relation between Recovery and Degree
of Decrease in Visual Acuity in June, 1968
8. WHRHEOEES X UK E DI Visnal seuity | Noof [ ol Not |
bhibhit BB RS L RE L EM LB, B chare | 2% recovered
FHORIFEED RO TOREL T2k, &1 Unknown** 11 7 3 1
BIIDEEE S hie EFIRC DUk iE M B & 357 Under 3 lines | 51 | 46(90%) | 4 1
L 2 OMEEEL 720 TERRET B4 CRTEL Over 4 lines | 31 |22(11%) | 6 | 3
1968 £ 6 HOFRER N T 93 flk 75 FaiE o Total ! 93 75 13 5

B % &, 13 BIAREE TH O, TOMITEF X
BIEC 26, FETESHTH D,  ORETEEMIE
SENMSEAE O D W IREN BT TE W 161, &
FHOEAETRHO 14, HBEMIMEEENEE) L 77
ETERPOILBITH Do IeREIE T X OREIE DX
BT LEMOHIRNT X 0 fT7ciohic b DTH Do

Table 4. Recovery from Visual Disorders

in June, 1968

Recovered or not No. of cases

Recovered 75
Not recovered 13
Died due to decrepitness 2
Unable to be surveyed 3

Total 93

9. HLIEE E T

1968 4E 6 ADOFHER S CIRBEHNEE LA 75 D
BIEED F R LR IEE E Cle B L %S5
WRTZEL 2BH» G LEMchie2TRD, Lo
[0 FL 5.8 7 AT, BMEOEBILTES 50.8 5%, 1k
HEy 46.6 kg & XUV EB Rk 5B 156g Th
%o F7c EBHNEEDEEIRHEINETNRE WG EE
ERRRTH Do TibbHE 6 IRT & L BHETHR
RRNIETIRUTOLEATIE 90% Ll ko EERic 5
L4 B LTI 71% Th 5o

10. HBNEZEOREIE G DT

EB HifEERE 93 Bk 1968 4£ 6 Ao FAH LN %

* Died due to decrepitness and unable to be surveyed.
** Abnormal central and peripheral visual field, color
discrimination etc.
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EB BOEEC AL o O BIERIX T O L O
5%, 32, BnkEE, LEBEERL 16TH D,
13. EB oFE 5o T

EB #ikisE 93 Bt ot r &l 14 filic L
EB oFEEMTicbh T b, EB oF#L5IZ1H 1g



v
N
~

1972 %5 A

‘pasoxduir a10m swoldwAS 9A1109[gNg
‘poroidwil sem BUWOJ0IS TRIAYAIId] 'W0100S Teloydriog
‘paa01dWI J0U SBM BUWIOJ0dS [BIIUI) T°0 €0 ‘ewiol00s [BIIU) | 100 T0°0 0T 0T 82¢ 13 9 S9 q !
SSQUpUIq I0[0)
‘poaordwil jou SeM BUIOI0JS [RIIU) | €00 <00 ‘ew0309s [e1U3) | €0 °0 €0°0 G0 G0 44 0g — 8S A H
‘Jualxd owos o} | (we o) | (wg 1) (wg -p) | (wg 0)
pasordwy a1om swoydwAs 9A1302fqNg | 10 | T 10 10 | 60 9°0 ag 7€ i € | N a
‘pasoxdwir 919M swoldwWAS 9A1103(qNG
‘[ewrou pauiny Adoosnpung Adoosnpunjy reuriou
"poA01dWI J0U SBM BUIOI00S [BIIUI) €0 €°0 |-qV ‘BWo0j0ds [enul] | 700 700 870 01T 18 8¢ 09 8¢ N dq
i | 3 syjuout | 8y
eo tenat 131 | sy e | ausiy | o1 | 3y ssop Sonaus gser | o
SIOPJIOST 5 <1
PIOSIP TERSIA £ymoe Tensip | STOPIOSIP [ENSIA I9YI0 ﬁwzwmw_wmwgod commpwwﬂwﬂm%a oL W”W:Wum_wcwwoomwwm £pog o8y | xog |juenied
0L61 ‘AIeniqe, Ul UONBAIISQ K3moe [ensTA | U9M32q pOLIdd
0461 ‘AIeniqo, UL PIIdA0ddY JON 9I9 A\ SIOPIOSI [ensIp 9SoYp SIse) ¢ Jo eieq dn-mo[[og 3y, '83qel
‘UOIBJISIUIWPE 04} 9109 9OUSIUDAUODUI [BNSIA oU pey A0yj Ing ‘gH JO UONEBIJSTUTWDE 9Y) 9I0Joq Pa1se) jou sem sjusned oy} Jo A3MNOE [BNSTA
33 0g 1opuf] : jySrom Lpog ‘pPloO SIBIL ()¢ IOAQ : 93V
7 : 9Tewo
8Z'¢Il %80 9°Gh ¥ 'S TI:d[EW Syjuow [°[ 2FeldAy
L0 S0 ST ST €91 Ly 44 e 4 A
ewojods [e1ydriad ‘ewolods [eNU) 10°0 10°0 01T 0T 144 *9¥ *99 deWd ] S 1
¥0°0 €00 . - 882 #8V 99 IEIN 9 P!
BWo300s [eI19YdLIdg ‘ewo]ods [eijud) 80 0 £40°0 dok - oVt «I¥ +8G dlewa g 8 [
BWO100S [e1oydLIag ‘Buwo}0ds [BIjUd) 10°0 10°0 o - 66 *GF %99 TN 01 I
SSIUPUIq I0[0) ‘BUI0O}OIS [BIIUI) €0°0 €0°0 G0 S0 (44 - 85 STEN 1T H
BUI0}00S [BIUID 9°0 S0 0°T 0T 09 =G TV %89 e ¢l D
(wg0)T 0 (WS 0)T0] 60 9°0 <15 sl *€9 STBIN (40 CI
ewo0}09s [e1YALId] ‘BUI0}00S [RIIUI) c0 c0 G0 G0 18 Eid4 %09 STeN €1 q
SSQUPUI[Q J0[0)) ‘Bw0303S JeIdydrId] ‘eUW03l00S [BIJUI) MMHMMM%% GcI 0 1°0 Z2°0 1.1 «G¢ 59 SR c1 a
SSAUPUTq I0[0) ‘BWIO0IO0S [BIIUI) €0°0 c0°0 0°T 0T 89 6V <154 9B 91 o]
Adoosnpuny TewIouqy ‘BWO0I00S [BIIUI) ¥0°0 700 8°0 0°'T 18 09 8¢ SN 91 d
BUI0}00S [eI9YdLI9f ‘SSIUPUI[Q I0[0) ‘BUI0}00S [BIIUD) | 900 ¢0°0 470 S0 384 *899¥ V9 SN | SyjuowW g1 v
9401391 V 0K0-1ySry | 94e-1397 | 0ke-yySry aa 30 —— KoAins jsB] pPUR
£ . uonedIpowt g3 Jo
SI9PIOSIP [ENSIA IO twmuum Bﬁuﬂ St ﬁoﬁa@wﬁwﬂwa a4 280D (2301 £pog a3y X98 Q0UBNUIJUOISTP JO yuened
7 fymoe [ensiA oW1} U9M]d( POLIdd
96T ‘QUN[ UI PIISA0IDY 10N 9I9 A\ SIIPIOSI [eNSIA ISOYM SIse) €I  °L 9[qe],



126

2294, 1H 0.75g 24, 1H 0.5g 3%IT, Thi
PRER AT BT A DEENED BT gL,

4. ZoHEOBHHEC DOWT

1968 4 6 HAoFHFEG A CHINEEREE 13 flico
WT 1969 4E 12 A5 1970 4E 2 Bofiiciieh 8
DI BHRE XTI 2. ZOMBRILEES 6, REE
401, TIH26, FEC2HTH D, FETCLIC 2 Bl
O EEMGEBRE CIHRIIEE L MEIhTwb, R
205 b 1 I EERGRES CRIELRTRE
oD 1 FRIBEDOBERTTH S, UFREIE 4 1%
RBIRT T L K BNEEFR R b HER S Clcw
Thi 2FEUEREAL T028, Shb 4 k3 gl
BEEIVEAREEROIEL DD TS, EFBIEAFD
FERAREETH 5B REFN RLIZIEEFCL E 0N
DWW (£ 0.04) MEFE 0.3 2k 4«1
BLTwbo EFIL b AORE AL REIE T H 5 2RIk
EIWELUNLRIEME (£40.01) 23450.8, £0.1
EEIELDOH D, o 26 (EFIF 3 XOH) HED
TAERIC TR IO BEN D B TN W AER F
I EREROPRPBEENRE IR T b, ThbDfE
BRCDWTE I BB RE R BT DFETH Do

% %

EB o ¥EfEss J CHIRAOBTZE L BETMY, BOD, B
(LB 7o & OBFFEHEBID S B o WEN e h, ifsk%
EDEIEF & L CORFIOFHIMA /T b, —JF
1962 4ic Carr™ 12 EB -l IEE 2 R R L Tk
U T DEFIZ#E L 7o 1963 SR XN EHIC B8\ T
% _RELOFEEIIIE MBI O i R ED 2% EB i@ X A H %
PRBMEL TLSk, FFEY, mEEO, FIHW, AR,
ZARW 7 L oREHES S %o EB #EEET
DG N ATEF ORI s X OER O #afis &
PR ER T D, ZhbOBER L OBDRE
BlibhbROREEFCLEER TV, WTFho
Wward EB BLOEEL 50 Ll EOEERE T S\ Lk
NTB, bhbhOREECLHRINEEERE 93 4
OFERE 51.3 BT, 50 % (32-3%), 60 EEft
(23.7%), 40 AR (20.4%) LieDoTun 5B, INEKD,
BB LGNS BEDZEEY 2T 50 M Lo g
R IIEENE N EHRD T D,

FBE IR 40kg DU (HEEHRBER 3. 71%)
L 40kg L)k (3.53%) Tk EB #i i BB EFE
EREDBRINELTW5, LL, bhbh Ok
FIC, 4E S0kg DIl EED L L HEE
AT HEDZER Do INFK® RIS 14 Fd 11
BIMETER 40kg LITFThHO L BEL T b, bhbh
% EB O NIEED BBE LT 5 e0ie, BEHER
I OMFEOEWEBECHT S EB o5 onTi4

W O BATE B5%F

EEERIND X5EHAL L,

Wiz EB BIEED FHFET DWW TR ZERD 28 210
BirF 8 Bl (38.8%), EHW IXCHWFA T 1,400 FlR
49 B (3.-5%) LT E L R L BT
Wao BEHM L EB offABKL A= 1962 4 12 Ab
5 1968 £ 12 A¥To 64ERic EB (AL 421 4l
15 B (3.5%) OBUNEELREL TD, oAl
HiED EB R Tl 0.7% WL 12.5% Of
TEZOREFETEDIZ L A LN 3% B L 2T
B bhiohit 1967 4 2 A® EB FHAEFELSEK 1 £fo
EB JRFESEERE 235 EB HHBAERE LK 43,700
HEHEL, TOBEEDLSEOREELRL BT
=R 93 PIORBAELXHETA L 0.21% &5,
bR OREERLD B Widbhbh O ED ST i
el nwBEEREDTH EB RIEEORBEHEE L 1% L
TEHEIN D,

EB #i o M L BB BE5REDH 5\ TSR
L DOBIRIZDNT, AHWRLL EBBEAR 1~3 » A
5% (0.81%), 4~6 # A 34l (0.63%), 7~9 #H2
Bl (1.13%), 10~12 B 3 26 (1.24%), 16~18 » R
141 (2.43%) T, BHEE EB B RACESHEE
CHE T5 LW HAX Bodbhisn& B, —F=
B9 HERGITI: EB B 58BN 45~502 8, SCHMAYR
# Tk EB RS 30 BB IRAER 3~6 » A
Bz BEL T b LT %, bhibh O Fitss
ik EB A58 18~380g, I 148.3g L7
TrY, TofEE»D EBHNEEDORILL EB G5
B OB RS B it 0T,

BIEED TS JOVREE L LTk, SR ARE
ERREcHERL EB 52k Thid s B mETs
DT, VEEETHAR & BN D B R HAL T Do
BAMIHENEERROGEL L CRERRAIE LT
ARADIERE 2 AW CEBRC R IIBRE 2T oTw
Do FHKREDLOL EB I X B HLMERAED BIR Ric
D7V wii—5F A MEHEREL TS,

TR 13 EB il fEEE e V.By 1,000meg off
ENETH Ol LR T B, BT EB ks
D&M V.By 1 H 100~200 mg ok EHE% fiffL
ZOEFEE BDT D, bhibhod ffETd @kE
RO Witk EB okl b V.Bp w1 H
1,000meg DFFENL IR, KNT V. B HH oL
TisihohTnic, EOMMOEREELLTEF 2w — 4
CHiFl, ATP BHIH 2\ ML AT » 4 FHIO HREETFE
SRR & 0B 5N T b h T b, EB %5
T HEMCIATC X R IEEoREEELT (DF
DEEFIC X257 A, @QFEBANECIBFA, 3)
rAWws HEFRET A, OEEEFRHHEEAW
TIR>BHNTAY, G)EEFRCID HIFA I RE



197245 A

DOFENHERE IR T\ b, ERAFIOFERBBINCH S
B LRI ER TR WERFCRE IR TR LD
2B EOEENRED LI 51E EB ofFHFIEE%E
BTAz ENBEHEIR 5, EB ol NEEIZFEI
BAORFEXRRAL, FFOERGEFIEL CHESWLER
138 TR IoBELR AL D &b
Twbe LA LRINETOREIPBREIEENSEC
EFLEERE, TORECRBYET 2055\
R ERCIFTH O NEECRET 2 REL D 5o
L= 2T EB OFFCEVCLTURS—E IR DD AIC
MBI TEVEER BB FEATbh b2 EEE
nbo

& #

bhbhit EBic X 2R NEEDERELITET 57D
w1967 4E 2 A D 1968 4 1 A ¥ To 14ERMICHES
ni- EBreiiET % LB 2EIEA 171 HD 5 b—E
ORI HYT HENEEEE 93 e oW CTRDIES
DHFER EDBHFA LT OB REY E LD,

(1) EB #ifEEOFHITER 50 mEl Lo &
Ete BRI S (2 g, @=0.01), 05
AEHIT 51.3 BCTH Do

(2) HERDOWTIE 50kg R0 BEHBCE L
FHLTWDE (X2 HEsE, a=0.05), Lo FGHFEEL
46.5kg TH5bo

(3) #HHEEOFKRE COEBRESREILFH148.3
g ¢, EB iy 58 LR IEERE &2 SRS b
g\,

(4) M= 93 Fi 1968 £ 6 A OFRAR M E T
CEE L RN 75 FIC, o EIEIEL IS
5.8 3 A ChhHo —77, FERME TCIREEDES
X 13 I, chbofiE: EB REROBINCEED
BAUMEEELIIECIRABI & £ o TuTal,

(5) #HHEZEEE 13 FliconT 1969 4 12 A
2D 1970 47 2 B FHEGEREA L iRk 13 fldE
56, REEALG, RH26, ET2HTHS.

(6) EILoOREME4 FII TS IIEES R
5 2 4L EERFSBL T 5284 Bl 3 Gl B EAER O3
BR DT Do 4 Pl 2 Flik & S P OB RIHEE S
RTCTRCRERFERIRER RO EH b X OHEF %
OHENL SN, TS TAERE X D R 2 B 2
TWbo o 2 BIEE T OBEERZ bivic\was, 1 HIk

127

HEEROPRHUELHREL T\ D, Th bDERICD
WL R SIGESRAE YT T FTHFETH %0

(7) #IEE 93 G DOEE LIz 75 fio 5B,
14 flic EB 0BG Tlobh TR Y FHER A TR
ABLDOFEFELED LR T,

(8) MAMEEDHEL LTI FrdFY a3
53v (V.Byp) 1 H 1,000meg 51, *\WT V.B &l
%, V.Bg B/ LBV BT 5,

Fxizmwehich, bhbho EBfEE D
ToREETNC CIRE, SEHER DO HRER B
PIRHEAR I, BIGAPBITREER, BT
FEALBIIERT A R FE AR 5, SRR T R RURBE I [R5 —
Bef, ENLEEATRILEEIR B SRR R X ORI
TR B SRE AR W IR B RIRBHEE (E — 8%,
HHRKIRBHME FATREEE, IHRE KRR BRI
EnsiiEerRTsLLbe, RERDIENLRHETS
Ot ERETFERERESRERERCE S SILBL
FET. TlebhbhOfEEe SHNIzEbY U IcH#
St HEFE B D BL D BB L BT T,

pa &

1) Wilkinson, R.G. et al.: J. Amer. Chem. Soci.,
83: 2212, 1961.

2) Thomas, J.P. et al.: Amer. Rev. Resp. Dis.,
83 : 891, 1961

3) Bobrowitz, I.D.: Ann. N.Y. Acad. Sci., 135:
921, 1966

4) HEDF: 558, 45155, IF 45.

5) JEDF: kK%, 45:27, FR 45

6) EFLHT : 5%, 43: 91, B 43

7) Carr, R.E. and Henking, P.: Arch. Ophtha,,
67 : 566, 1962.

8) JEM® : [Rf2, 14: 278, FH 38.

9) EiHA—ER : HEEE, 58: 751, FH 39.

10) EPERETw c fRES, 61:652, FH 42.

11) EHE : FGER, 22: 1068, I 43.

12) oAREe - IREE, 62: 371, FF 43.

13) JEARHD : BRRL 11:86, M 44.

14) =R [RAT, 19 0692, BE 43.

15) =RIE :REL, 11:801, FH 44.

16) /NEAREFKw ¢ FEEZ, 44 165, TE 44

17) BBREw : k% 45:19, g 45.

18) EIETHEHE (I.M.S.) : 1967~68.

19) FBRTHR : EREROLUE L T oM, ET425F
IR

20) KEFISCw: BEDE, No.2482, 20, HZ 46.



