" Council undertook in September, 1946, to plan’clinical trials :
of streptomycin in tuberculosis the main problem faced was.
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The followmg gives the short-term results of a controlled mvestlgatlon mto the’ eﬁects of streptomycm on one‘-
| The _inquiry. was- planned:and directed: ‘by- the - Streptomycin in* Tuber--.
* culosis Trials Committee;-composed. of the. following: members:. Dr.- Geoffrey Marshall: (chairman),” -Professor
- J. W. S.:Blacklock, Professor C. Cameron,-Professor’N. B: Capon ‘Dr. R Cruickshank, Professor J. H. Gaddum, -.
Dr. F. R. G. Heaf, Professor A. Bradford Hill, Dr. L. E:- “Houghton, Dr. J. _Clifford' Hoyle, Proféssor-

‘type . of* pulmonary . tuberculosis.

H. Raistrick; Dr. J. G. ‘Scadding, Professor W. H. Tytler Professor -G. - S. Wilson, and Dr. P. D’Arcy. Hart

Dr.
- Dr.

(secretary).
pathologlcal work were as follows:

‘Brompton Hospital, London—Clinician: Dr L. W

Crofton, Streptomycin . Registrar (working ~under the "7+

direction of the honorary staff of Brompton- Hospxtal)
~Pathologxsts Dr. J. W. Clegg, Dr. D. A. Mitchison.
Colindale Hospital (L.C.C.), London—Clinicians: ‘Dr.

J. V. Hurford, Dr. B. J. Douglas Smith, Dr. W. E. Snell ;..

Pathologists (Central . Public - Health Laboratory): Dr..
G.. B. Forbes, Dr, H. D. Holt.

-Harefield Hospltal Mm.c.c), Hareﬁeld Mtddlesex—-'
Clinicians: Dr. R. H.. Brent, Dr. L. E. Houghton

Pathologist: Dr E. Nassau

Geoffrey’ Marshall ;
Marc Daniels,

The centres at which  the work ‘was’ camed out and the specrahsts m charge of patrents and

-

"Bangour Hospztal Bangour, West Lothxan —Chmcran
- "Dr. 1.’D. Ross; Pathologist: ' Dr, Isabela: Purdie. ;"
'+ Killingbeck Hospttal and Sanatorium; ‘Leeds—Clini=
‘cians: Dr.. W. Santon- Gilmour, Dr. A. M. Reevie; .
Pathologxst _Professor J. W. McLeod.

- Northern Hospital (L.C.C.), Winchmore Hill, London.
—Chmcxans Dr. F. A.Nash, Dr. R. Shoulman ; Patho’

. logxsts Dr..J.. M. Alston, Dr.’ ‘A. Mohun, .

; Sully Hospital, Sully, Glam.—Clinicians: Dr. D. M E
Thomas, ;Dr. L. R West Pathologlst Professor w. H

o Tytler

. ,.trlals and he also ‘prepared the report for the Committee, .with -assistance from 'Dr. D." A. Mitchison
- on the analys1s of -laboratory. results.  For ‘the: purpose’ of:.final -analysis the radiological - findings were.

- assessed by a’ panel composed- of - Dr. L G Blarr Dr

Introducuon 3 :
When a special committee of the Medical Research

" that -of investigating the effect of the drug in pulmonary

tuberculosis.
prevrously by Waksman (Schatz, Bugie, and Waksman,
1944) ; 'in ‘the intervening. period its power. of - mlnbmng

“tubercle bacilli in . vitro, and the.results of treatment in
experimental tuberculous -ipfection in guinea-pigs,:had been-:
these - results were strikingly better than those -

reported ;
with any previous chemotherapeunc agent in. tuberculosis.

Preliminary results of trials in. clinical . tuberculosis. had .
been published (Hinshaw and Feldman; 1945 ; Hinshaw,.

Feldman, and Pfuetze, 1946 ; Keefer et al., 1946) -the clini-

- cal results in pulmonary tuberculosrs were encouragmg but

inconclusive.- . .

. The: natural course of pulmonary tuberculosrs is'in- fact R
* so variable and unpredrctable that evidence.of improvement
or cure following the use of a new drug'in a few cases:

cannot be accepted as’ proof of the effect of that drug.

The history of - chemotherapeutic trials in tuberculosis is
filled with errors due to empirical evaluation of drugs"

(Hart, 1946) ;
ment, persisting: over 15 years; ‘
example It had become obvious: that, .in future, con-

the exaggerated claims made for gold treat-

clusions regardmg the clinical effect of a new chemothera- :
peutic agent in tuherculosrs could be considered. valid only .

K Clivied ok, M -

This antibiotic had been discovered two years -

- Peter Kerley, and Dr, Geoﬁrey S Todd

2

Vit based on adequately controlled chmcal trrals (I—Imshaw and
Feldman, 1944). - The one controlled trial of gold treatment\

(and the only report of an-adequately controlled trial in

reported negative therapeutrc results (Amberson,’ ‘McMahon,

‘and Pinner, 1931), In 1946 no controlled trial of streptomycin

in’ pulmonary tuberculosis had been undértaken in the
U.S.A. ' The Committee of the Medical Research. Council

..decided then thata part of the small supply of streptomycin.-

allocated to it for research purposes would be best employed

in-a ngorously planned mvestlgauon with - concurrent‘ k
- controls.:

J OURNAL'. |

The clinicians ‘of the centres met perlodlcally as ‘a workmg subcommrttee under the chalrmanshrp of S
so . also. did- the pathologists' under the .chairmanship of Dr. R. Cruickshank.
of the Council's scientific . staff, was responsible for the clinical - co-ordination -of the.

" tuberculosis' we *have :been able to-find in the hterathre) o

“The ‘many’ drfﬁcumes of planmng and conductmg a tnal»

“of 'this ‘nature_ are important enough to- warrant'a full

descnpnon here of. the methods of  the mvestlganon

Plan and Conduct of the Trlal
Type ‘of Case: e

have a-similar type of disease.' To avoid ‘having to make

- allowances for, the’effect' of forms of therapy other than

bed-rest the type of disease was to be one not suitable for

On the other hand, the
type of lesion should be such as to offer some prospect of
action by an' effective chemotherapeutic agent; for this

reason old standmg disease, and disease ‘with thick-walled
- 4582

YN wowr

A ﬁrst prereqursxte was that all patrents in the trial should '

_other forms of therapy. The estxmated chances of ‘spon- _.

provide a spectacular ~taneous regression must be small.

~
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: c'aVities should be excluded.  Finally the age group must

.-be reasonably limited, since the total number of patlents
in. the trial could not be large.

‘sable ‘for it was realized that no .two patients' have an
‘as ‘many of the: obvrous variations. as possrble For these

* defined as follows: acute progressrve bilateral pulmonary

. f'tuberculosrs of presumably 'recent origin; bacteriologically
proved, ‘unsuitable for collapse therapy, age group 15: tov_

©.25 (laterextended to 30). - e

. The selection. of this type of disease constltuted full Justr-
- ﬁcatron for having a parallel series of patients treated only

by bed-rest, sincé up to the present this. would be con-

- ‘sidered’ the only suitable form of treatment for such cases.

" Additional ]ustrﬁcatron lay in the- fact: that all, the, strepto- .

" mycin available in the country was in any’ Bk ‘heing used,

the rest of the supply being taken up for two rapidly-fatat §

'-,'torms of the drsease, mrllary and menmgeal tuberculosrs

;

e Recruitment and Admxsslon of Cases
Co operatron in. the trial was obtained in the first place

- from Brompton Hospital- (drawing on' London - County

Council - cases), Colindale Hospital (London County
~ Council),  and’ iHarefield County - Hospital.
“County. Councrl)

. the areas ‘served by. them; covering a. population of nkarly
six million persons. Accordingly letters were sent, through
the tuberculosis departments of these authorities, to tuber-

culosis officers ‘and to medical superintendents of general

- hospitals outlining the proposed trial and asking that par-
_ticulars ard ! x-ray - ‘films -of possibly . suitable .patients be
‘sent to the ‘co-ordinator of the trrals for consideration.

L V_lsrts were pard to the tuberculosrs clinics and hospitals
to show by representative' x-ray films the type of case sought

- and to ‘explain in detail the nature of the controlled trial.
When cases were submitted the clinical particulars and
" x-ray films were taken to-the Committee’s. selection panel
‘for -consideration.

" -admission to one of the streptomycrn centres ; if spite of

B long wartmg lists:these patients were given complete priority,

" and the majority were adiitted within a week of.approval,

. The first patients to be accepted. were admitted to the
-+ .. centres.in January, 1947. At fitst the. rmpressron ‘was that.
“cases of the type deﬁned .are seéen often
'\ “cases are not common.’As:it became evident after three

' “months that enough cases could not be found i rn ‘the London

In fact, such

-and Middlesex areas, other authorities were approached.
The Welsh National Memorial Association, the Department
of Health for Scotland, and the Leeds Tuberculosis Service
made available centres at Sully, Bangour, and Krlhngbeck

--and cases were recruited.to those centres from the respec- o
. tive; areas.

. In addition, another centre was opened in the
London area, at the Northern Hospital (L.C.C.).

‘ By September, 1947, 109 patients had been accepted and
no more were admitted to this trial.  Two patients had died
-within the preliminary observation week ; these are excluded
from the analysis..

control group -
The Control Scheme coe
Determmatron of ‘whether a patiént would. be treated by

_ streptomycin and - bed-rest (S .case) or- by bed-rest alone
_(C case) was made by reference to a statistical series based

-on random .sampling numbers drawn up for each sex at
-.‘each centre by Professor Bradford Hill ; the details of the

e

. Such closely defined features were consrdered 1ndrspen- :
identical form of the disease, and it was desired to eliminate - -

_several reasons the type-.of case to. be’ investigated was"

(Middlesex
The L.C.C. and the M.C.C. gave full.
co- operatlon, permitting recruitment ‘of suitable cases from"

. clinical status at the end of that period.

for this ‘trial ;

.When a- patient. had been accepted us’

- suitable, request was made through the local authonty for " fure and treatment records, and finally a pathological record

the trials to discuss the work as it proceeded

Of the remaining 107 patierits 55 had
. been -allocated to the streptomycm group and 52 to the

series were unknown to any of.the investigators or to the
ina set .of sealed -
envelopes, each.bearing on the outside only the name of* '
After acceptance of a patient
by. the panel, and before admission. to -the streptomycin -
centre, the appropriate. numbered envelope was opened at >
the central office ; the card .inside told if the patient.was to -
be-an S or'a C case, and this information was then given -
“to the ‘medical officer of the centre,’
" before admission that. they were to get special treatment. .
C patients did not know throughoht their stay in.hospita] . -
‘that :they ‘were control patients in-a special study ;
* were- i fact ‘treated’ as- they ‘would have been in the past, *“
the sole difference being that they had been admitted to the . -
Usually they were

co-ordinator and- were contained

the hospital and a.number.

centre more rapidly than was normal.

_Patients were not told -~

they

not in the same wards as S patrents, but the same regime .

was marntarned

It was important for "the ‘success of the trial that the
details of the control schieme should remain’ confidential.

It is a matter of great credit to the many doctors concerned

. that this information was not made publlc throughout' the
" '15 months of the trial, and the Committee is much mdebted

to them for their co-operation.

By definition, cases accepted for the trial were unsuitable

_for. collapse ‘therapy ; clinicians were therefore asked to

adopt collapse therapy only if the course of the.disease so

. changed that some ¢ollapse measure became indispensable
;and urgent.

In the S cases collapse therapy was in fact
never applied diring. the four treatment. months.
given to five of the 52 C cases. durin‘g that period.

Obscrvatlon and Treatment Period -

" Each patient was to remain in bed at the centre for at
least- six months, and the resulis were to be-assessed on the
"In addition to
the usual hospital records, clinical -observations were
entered on standard record ‘forms designed - particularly

criteria of acceptance examination on admission, monthly-
routme re-examinations with assessment of progress since
last examination, observation of toxic reactlons, tempera-

form. Instructions on required frequency of exrlmrnatrons
were given.
Cllmcrans and pathologists’ meetxngs were held during

The
co-ordinator visited centres and was constantly in touch

~- . Analysis of Results

centres. The: ana]ysrs of results up to siX months after the
mation_from the standard record.forms completed for each
'patlent and.on the x-ray films which have been made avail-
able by, the hospitals concerned. - . -

The films have been viewed. by two radiologists and a
‘clinician, each reading the films 1ndependentlv and not

It was.

these forms provided for details of history, .

. with the clinicians concerned to discuss the progress of the -
" trial and the problems arising. The working subcommittee
-of pathologists established the technical laboratory pro--.
_cedures, discussed the findings at “intervals, and arranged
for independent checking of. sensitivity tests of tuberclev |
bacilli and. streptomycm levels in thé blood. . '

_‘, The general trend of results during the course of the ©
" -trial was followed through the monthly _Teports from the

,patrent s’ admission is presented here; it is based on infor- -

knowing if the films were of C ot S cases. One of the radio- - -

logists had been attached to a centre takmg part in the
trial ; the other two specialists had’ not been connected
with the trial in any way. . There was farr agreement among
the thire¢ ; at a final session they met to revrew and discuss
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/7 The results of radiological. assessment presented in the main’
analyses are the agreed results; but the separate reports. and

m Radlologrcal Plcture

N

.- -Condition on Admxssron

W Each- patient ‘was under. observation at a centre for -aty
least one ‘week before sireptomycin  treafment . or ‘observa-
tion proper for-the trial started. Data in Table I reﬂect
the condition on admlssron ’

TABLE. I.—Candm_on on -Admission
General | = & 2l Max. Evenid &1 5|l sedimenta-| . 5] .5
Condi- { @ 2 0'5- emp. g “@ 5 U§ . tion- . |« § 0§
tion 6] Q in First Week*" Qo Q Rate 0 Q
" Good . | 8| 8 98-98:9°F. | -3 | 4 0-10 | o] o
. (367 37]5°C) . e PR
Fair ,. 17 20 . 13 12 1120 3 2
, (37 g5 Cy o gl
Poor - |30 | 24 |l 10010099 E. | 4s {17 i 2150 | 16 | 20",
L 3P Cy 1 o
101° F. (33 3*C) + 240 19 51+ 36 29" .
CTotal | 55 | 52 Total |55 |- 52 "'Totat | 55 |‘5”

¢ Temperature by mouth in all but six cases, tExamination not done in one case.

C group were in poor general condition at the start of .the
trial ; of ‘these, 20" and 17 respectively were considered. to
be desperately ill.
C patients (36%) had during the preliminary observation-

week maximum evening temperatures of 101° F. (38.3° C.) '

- or over. In 36 S patients (65%) and 29 C patients (56%

? .the sedimentation rate (Westergren 200 mm. reading at one (

‘hour) was over 50.

These data reflect the farrly acute clrmcal condmon of
most of the patients, though obviously the clinical picture -
was far from uniform in the 107 patients admitted to the .
trial. The data show.also that random dlstnbution has
equalized the groups; if anything, there are more severe

cases in the S group. There were 22 men and 33 women.

-in the S group, 21 men and 31 women in- the C, group
X-ray Classrﬁcatlon

All cases conformed more or less to the type deﬁned
but within the possrble limits of the definition there were
wide variations.
- eXtensive mﬁltratron of ‘apparently ‘recent origin ; where
there was room for doubt the length of history was taken
into consideration as evidence ofvthe age.of  the-lesions.
It was thought at first that gross cavitation should be ~

excluded, but this view was abandoned, as many otherwise
“Thirty-two of the 55 .

suitable cases had large cavities;
S cases and 30 of the 52 C cases showed large or multiple
cavities in the film taken on admission (tomography was
- not used as a routine) ; it must be stressed, however, that -
from their radiological appearance these seemed to be of
. recent development and that the. lesions predommatmg m
- the lungs were bronchopneumonrc in type. -

In 19:S cases and in 19 C.cases there was radrologlcal

evidence of segmental atelecta51s

Treatment v

All' S patients were given streptomycm* by ‘the intra-
muscular route.  The dose was 2 -g. per day, given in four
m]ectrons at six-hourly: intervals.

*The streptomycm used was in the form of the hydrochloride,
obtained from one American producer. For technical paruculars of -
the product see article in Lancet 1948 1, 582. L

ﬁlms on whrch there had been a drﬁerence of 1nterpretahon '
and agreement was reached without difficulty on all films.

therr differences are drscussed under the headlng b Changes :

‘Thifty patients (54%) in the S group and 24 (46%) in the -

Twenty-four S patients (44%) and 19--

All films showed opacities representmg

This dosage was adopted

followmg exchange of correspondence wrth Dr. H C.
Hinshaw, of the Mayo Clinic, to whofn the Commrttee is
“indebted for advice during the planning "of the trial."-

The’ orrgmal mtentmn was to continue streptomycin treat-.
ment for six months. However, reports from observers in

~'the U.S.A., and-a growmg impression in. our own centres,
indicated:. that the maximum - effect of streptomycin- was - "
-reached .within the first three -or four months, -and: it was S
therefore decided in July, 1947, to: treat patients for four: -
months only, but’to" ‘continue observatron to the: end of

six months from’ admxssron as for C patients, (One patieat
was treated with streptomycin for 6 months, 2 for 54 months, -
6-for 5 months, 5 for 44 months ; the remarnder, 41 patrents -
‘were treated for 4 months.) - -,

Patients in both groups were on bed- rest durrng the period -

. of the trial, ‘and were: allowed only up to toilet: where the. .
general condition- allowed As already indicated, although
patients admrtted ‘were "considered unsuitable for-collapse
therapy, it was agreed that when the course’ of-disease had -

" so changed that collapse therapy was strongly indicated

such treatment should be given. In 11 C patients-collapse
measures (artrﬁc1al pneumoperrtoneum with phrenic paralysis:
“in 10 cases, pneumothorax in oneLwere induced-at some time
dunng the six months—three in the third month of observa-
‘tion, two in the fourth month, two in the fifth, and four in
“the last observation month In seven of the 11 the course of
the disease appears not to have been affected iin;four there
-was deterioration before and improvement after mductron of
artrﬁcral pneumoperrtoneum Collapse therapy was induced -
in 11'S patients during. the-fifth ‘or sixth month. ;.in all but
two - the course. of the disease- was apparently unaltered

Resnlts at End of Six Monuths

Four of the 55 .S patients (7%) and 14 of the 52 C-
_patients (27%) died before the end -of six months. The
" differenice between the two series is statrstrcally significant ;
‘the probabrhty of. 1t occurrmg by chance is less than one m
..a hundred.” . S

‘Assessment of condrtlon at the end of the srx-months
perrod should- be:'based on ajudicious combination- of

changes in the- radxologrcal picture, changes in general con-
- -dition, ‘temperature, weight, sedimentation rate, and -bacil-
lary ‘content of the sputum. . -We have not- attempted a
‘numerical evaluation of the relanve importance of each -
of these, and ‘changes in them:Wwill “be. reported in turn.,
Appreciation of the clinical effects of the drug have not-
been lacking in the many reports published within' the past.
two years. . So far as possible, the analysis'in. this repprt
wrll deal with the more readijly measurable data only o

- The following prelrmmary analysrs is based on changes-
in‘the radiological -picture: alone, this being ‘in our. opinion
the most 1mportant single factor to conmsider ; it will be
seen later that in the great majority of cases clinical and
radiological changes followed similar trends :

TABLE II —As:e.r:ment af Radlologtcal Appearance -at Six M onths as .
Compared with'Appearance on Admzmon

Radiolocical Assessment o Streptomycm Group. |- " Coatrol Group
/ Considsrabl=improvement. .. | . .28 61% .| 4 3:7.‘ s
Moderate or slight improvement | .10 18'/', S 13 25 A» Lo
. No material change i 2 a9 . 3 6%
Moderate or slight detenonnon .5 9% 12 R 23% -
Considerable deterioration’ . .. § .~ 6 1% R T NNY ¥ 74
B T T e . 277
.Total 7 ,. A I 1) 700%' - 52 - 100%, .

The overall results glven in Table I (extracted from
Table IX) show differences. between the two series that
. leave no room for doubt. The most outstandmg difference
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is-in the numbers who showed “considerable improvement .

* in-the-radiological picture—i.e:, those. for whom at the end -

‘of  the six-months .period there was_a reasonable prospect
ofwecovery. . Twenty-eight of the S, patients (51%) and only

.four.of -the -C patients. (8%)-were considerably- improved.
(the-probability of such' a;dift‘e_rehcq.occurrjng_“_by-chance :

s:less tham one-in a million). .."" .=« .- il e ha
~ Results:in men and women were similar, and ‘need: not
- be: tabulated ‘here.” :There was a: higher “mortality-among
-males in.both S and-C’groups ; two. of 22 male-S patierits
died and:eight of 21 male C patients, compared with two-of
33 female S patients and six~’of'31ffemz/=11e C patients, but the

_difference is not significant, -

1

Results Related: to Condition. on. Admission:

“was worse in-those most. acutely ill; and whether the . dif-
‘or more acutely ill patients. . .
Tempergture

-TABLE IIL.—Results at Six-Months Related to

Temperature on
.. Admission . . . .

~19:C. patients. - In less febrile- and: in: afebrile - patients-

- ‘though analysis shows that the number showing consider: £

The next point to be considered is whether ‘the prognosis

ference between: the S and o groups applies. to the: less -

were in patients who had on admission evening temperatures .-
of 101° F. (38.3° C.) or over. ' A"second, more importan
point. that emerges is thaf the superiority. of results in th
'S group as-a whole ‘over-the C. group is almost entirely-:-

accounted for by the most febrile patients. Only-seven (19%)‘}&

_ of 36 C patiénts with.a-temperature of 1002 F..(37.8° C)zx
"+ or.over were improved at the end of six months, compared#=:
~withv26 (67%) of 39 S patients. - Further analysis revealss-

‘that eight of the 24'S patients_wiih a temperature of 101° o
» qvet. showed considerable improvement, and: none’ of . th

there is-little- difference in. resuits between the two group

-able improvement was greater in the 'S group.

. Sedimentation, Rate (E:S.R.)

.- Relation of results to the E.S.R. on admission: shows th ‘
same trends. Of patients with an E.S.R. not higher than -
50, 13 (68%) of 19 S patients: were- improved, compared:
with nine (419) of 22 C patients. Eighteen (50%) of 36 S
patients with E.S:R. over 50 were improved, compared with
seven (24%).of 29 C patients. ' .

AKX

of the 55 S-patients, compared with 26 (50%) of 52 C:
patients ; only seven ¢13%)S patients were worse, Whereas 107

. Lo SR e ' adi 16 ical Assessment on Admission
. Max, Evening -t s Radiologicai’A;smmentatsMonth.s DR PR = . Ra 1010 al - : E .
" -Temp. during First - N R ~ 1 Deaths| Total TasLe IV.—~Radiological Assessment at Six Months Related to ="
Observation Week - I“’g:?,}""- - 'Chr:gﬁe D et or. . " Presence or Absence of Gross Cavitation on Admission
T g 28089 F 5 3 0 0 10 3 | " Radiological Assessment at 6 Months
7 (367-3715° C.) {c‘ 3 1 0. 0 |4 & 3 Radlologicsl Asses F— £
‘ N Lo : i i s i O | -1 t . eterioration @
99-99-9° F, s 9 1 3 o .13 - XReon| 2|3 mprovemen No ¥
(72-3775°Cy Y 7 2 2 1 12 - G ° Coun- Slight or | Changej Slightor | Con-

100-9" ; o PO £ | siderable | Moderate Moderate | siderable
©100-100-9° F. st 13 0 2. 0 |1s : -
(378-3825°Cy " [\ ¢! 3 o TS5 1T, Gaves i S :

. i ) S ‘ 1 s ' 4 large or [{S |32 11 7 2 g z l;'
_ 101°F.(3sjz°c.)+'{c 3 R l “§ s 2 “mltle | (G130 1. 8 2 2 y
' — ' —— —= rsl23t 17 3 0 1 2 0.
' ) Other cases . 4 3
AR mgxcgvmsm' : er ‘ {C 21 3 5 1 6 .
: s : . * NO CHANGE - -~
MAXIMUM EVENING SRR LA Mm—— : R - _ : TR
"L TEMPERATURE ‘OURING . e omﬁéﬁra.‘:-; i The data in Table IV show that in both S and C groups
FIRST WEEK . T 'OEATH . ‘the results were better where there was no gross cavitation
ITTT T T T T T T T 77T MERRN) on admission. In the S cases with no gross cavitation the
o N * R i results were outstandingly good, with no deaths and 17 of -
' ‘ i owing considerable improvement.
ez 22, . s 23 patients showing d p
98:0-999 F , i S - .
- L e Clinical Changes During Period of Trial
"€ o ‘General Condition-
Assessment of changes in general condition is based o'r}': :
R LT T R a combination of clinical facts, clinician’s general impres-
, V. BZZZZ77 7777 A g sion, and patient’s feeling of well- or ill-being. As such,_»;.
"l'oo=o-'io'o'-9 Fooo Ce S it is. mentioned only briefly here. - At four rr.xonths afts’.r.ﬂt -
- o "| admission the general condition had improved in 40 (73%)

BRLIE R
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_NUMBER.OF PATIENTS )

| condition.was better than on admission: 13 S patients (24%)

(19%). C' patients had died .and another 13 (25%) were.

' worse. than om admission. At six months after admission-
the: difference  betwéen the two groups was less; in 33 :
(60%) S patients and in 24 (46%) C patients the -general -

‘were worse and four others (7%) had died ; 12'C patient
(239%) were worse and 14 others (279%) had died.

- CHART I.—Results at
Lo v temperature on admission.
- . . R .
The results in' Table

_ 111, répresentéd .graphically in
-'Chart 1, show first what

] \

six months (radiological assessment) related to .

‘ was to be expected—viz.; in both -
-~ - groups the.most grave prognosis ‘was in the: patients most
: -.febnle on adnﬁs’sio‘_r‘x‘;' indéed, in the S group the only deaths °

) Temperature ) .

Three S patients and four C patients were afebrile om.<:
admission to the trial. The three S patients remained afebrile ,§'
throughout, with the exception of a short §hght pyre:)u:;i
episode in one case.. Two of the four C patients remained i
afebrile throughout; the other two. had occasional low B
pyrexia, and one was still pyrexial at the end ofythe'-SlX;-_-v

i
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 MEDICAL RESEARCH COUNCIL: STREPTOMYCIN TREATMENT OF PULMONARY TUBERCULOSIS
' CASES DEMONSTRATING “CONSIDERABLE IMPROVEMENT” | -

FiG. 1.—Case 69 (5). May 12,1947~ ‘.  Fig.2—Case 69 (S). Nov. |7, 1947." " "
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FiGg. 17.—Case 1..

MEDICAL RESEARCH COUNCIL STREPTOMYCIN TREATMENT Ol‘ PULMONARY TUBERCULOSIS

June 2, 1947.

S CASES IMPROVEMENT AND SUBSEQUENT DETERIORATION

2.

FiG. 19.—Case 1. ~Sept. 29, 1947,

Fig. 18.—Case 1. July 25, 1947.

 FiG. 16.—Case 46.

FiG. 20.—Case 1.

July 21, 1947,

Nov. 21,

1947.
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months.
months, four. months, and six months after admission are
shown in Table V..

' No. of Patien No. of Patients
Highest Evening | o | 7 | -whose Tem;:eratlfrre . Showing Temp. Fall

Temp. During 2 | € | was Normal at end of (including - Fall. to-

Week following | & !2 . Normal) at ead. of

Admission [¢] i

: : . 2 Mos. | 4 Mos. l 6 Mos. | 2 Mos. [ 4 Mos. | 6 Mos.

101°F. (38:3°C) {fS | 24 1 5 6 15 ° 14 11
or over cl19} o | 2 3 7 6 8
99—100 '9° F. S [28). 8 R I 18 12 19 - .24
- (37-2-38-25° C)) C*| 28 s 10 10 10 11 12

* Temperature for one C cése pot available.

The difference - between S and C series at any one pomt
of time is not statistically significant; but appears at every
stage—i.e., at every stage more S patients.than C patients

pyrexia lower than that on admission. " A common effect
of streptémycin ‘not. obvious in. the above. ' srmphﬁed

first weeks of therapy, followed sometimes by a rise to a
level usually lower than the level on admission. Among
the less acutely febrile patients (temperature 99-100.9° F. ;
37.2-38.85° C.) .an increasing number of S cases show
falling - temperature ;

others had temperatures lower than on admission.

There is thus a consistent difference between S and C
groups.
47 febrile patients treated by bed-rest without streptomyecin

on admission ; in 13 of the 20 it -was within normal limits.
For the type of lesions selected, these results serve to empha-

controls in an investigation of this type.

In seven of the 13 C patients with normal temperature at
the end of six months an artificial pneumOperitoneum had
been induced at some time during the trial, but in every

temperature fall in the C patients can be attrlbuted to the
effect of bed-rest alone

Weight (Table VI) . .
In the first four months 20 S patients had gamed weight

them of 253 lb. (114.76 kg.), mean 12.6 lb. (5.71 kg.),. The

12.7 1b. (5.76 kg.). At the end of six months 24 S patients
_ |had gained weight, with a total gain of 451 1b. (204.57 kg.),
- |mean 18.8 1b. (8.53 kg.).
weight, with a total gain of 313.Ib. (141 97 kg.), mean
17.4 1b. (7.89 kg.). : ‘ B

TastE VI.—Weight Changes.

4 Mouths

t - 6 Months
Weight Changes After Admission | After Admusv ion
s (o] S v C
14 Ib: (635 kg) or more gam e 8 - 6 19 12
5-13 1b. (2-27-5:89 ki o 12 [© 14 S .6
Less than § 1b, (227 z)gamorlou - 15 9 12 10
5 1b. (227kg)ormoreloss . 13 7 | 11 s
"Deaths .. .10 0 "y 4 14
Totai* .. .. .. ] 48 .46 51 47 -

* Information not available for all cases; some patients too ill to be weighed.

Temperature changes in the feb'rile,patierits at'two "

TABLE V.—T emperkzture Changes . in Patients Febrile on Adn‘lzission'

show a temperature drop to normal or to a degree ‘of -

presentation” of data is a rapid temperature drop in the

at six months 18 of the 28 were
apyrexial ‘and six others -had temperatures lower than on
- | admission ; 10 of 28 similar C cases were apyrexial and two

It is important to note, however, that in 20 of

the temperature was Jower at the end of six months than

size both the value of prolonged bed-rest and the need of .

* all cases.

case the temperature had come down to norma] prekus ,
to the induction of artificial pneumopcrltoneum The .

(5 Ib.—2.27 kg.—of more), with a total weight gain between -

weight gains in the C group are very similar: 20 patients -

gained weight, with a total gain of 255 1b. (115.67 kg.), mean - They were not told whether films were of patients from .

.or C series.
Eighteen C patients had gained"

* These facts reveal, first, that many patlents thh a sever
form of tuberculosis gained weight on treatment by bec

' rest alone ;.indeed, 12 at the end of six months had gaine

a stone (6. 35 kg.) or ‘more in weight. Secondly, the weigl
‘gains in the S group in the - first: four months were-n
greater -than in"the C group, and' therefore do not refie:
the important improvement ‘observed in other respects ; o

_ the other hand, there was:more weight gain in the-last tw

months—i.e., after treatment had stopped. It is certain th:

- some' patients failed to gain weight, or'gained little weigh

during the’ course of streptomycin treatment,. and- this ma

" be at least partly ascribed-to the gastnc disturbances, whic

were severe.in' a few cases and in others were’ mild’ b

sfsuﬂicrent to reduce appettte and retard weight gam o

Menstmatmn

In 10 of 32wfemale S patients and in 12° of 31 fema
C patlents ;menstruation- Was normal ~on admrsswn an
temained ‘normal. - In’nine S:patients and 12 C patien
amenorrhoea persxsted throughout. In ‘11 S patients an
seven C'patients nienstruation appeared at some time: durin
observation and‘ remained normal subsequently in ‘add
tron two S patrents had.a temporary return of menstruattor

Sedunentatron Rate,
‘TABLE VII.—Sedimentation Rate

" ESR. | Gioup | On Admission | At 2 Months | At4 Mosiths _'At6M.onth‘
o0 M1 8 Y
TN A T S R
ae {8 LOBC | 0B B R

pes ({3 Lo |3 L 8|4

e WEl F LR |8 | B

‘Totals do not correspond uz all colum.ns, as results were not ayaﬂable

The data in Table VI show two- main drfferences betwee
groups S and C. ' If one takes into- account the patient
who died, in the C group the number of patients-with
very high sedimentation rate (over 50) was.never reduced
in the S. group the number fell from 36 10 19 (including fou
deaths). ' Secondly,” at six months in. only four C patient
had the E.S.R. fallen to within' normal hrmts .in - the
group. the correspondmg nurnber was 17.. : .

Changes in Radxologlcal Plcture During Penod of ‘Triz
After the. close ‘of the trial the chest radlographs of a

'patients were viewed, and -changes assessed, by the thre

members- of the radiological panel working separatels

Radiographs of each patient had been take
on -admission and at monthly intervals. subsequently. ']

- was decided to make ag simple an. assessment .as possible
- reviewing progress - at- two-monthly . intervals, each two
-, monthly: film being compared with the film taken tw
“‘months previously and with the initial film. Thus the com
- " parisons on ‘which report was requested were:
- (initial film with film two months after admission), 2 with 4

© 0 with 4, 4 with 6, and 0 with 6.~ Assessments were require

0 with

con51derabl

" 1‘

to fall - under one of the -five - headings *
improvement,” ‘“moderate or slight .improvement,

'. change,” * moderate or slight deterioration;” * consxderabl
* deterioration.” A report . “no change” might 51gmfy n
'apprecrable change-in.the radiological picture or unprove

ment in ‘one part of the Tung offset by deterioration i
another - , :
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So simple .a class1ﬁcat10n invited dlfﬁcultles, and these
were soon evident. How should atelectasis be classified ?
Some films showed considerable clearing of infiltration con-
currently with enlargement of cavities—_—radiologically they -
‘were both better and" worse. The analysis in Table: V]II

- shows the separate results of readings by the three assessors.’

Two most important reiddings have been chosen for this.
-analysis: O with 4 (comparison of initial film with film four
months after adnusswn) and 4 with 6.,

TaBLE VIII ——Comparzson of -Radiological. Assessments by Three

. Assessors
8. - Radiological Ass¢ssment - :
. (=38 0 T ¢ . . R
s 3 8 3 Improvement . .{ . - {'. Deterioration’
erval 15 ¥ 2 Co Sligh! ChNo Sligh C- -
. o | < n- t ange t on-
] , | siderable | or Mod. 8 ‘or Mod. | siderable '
x| 18 24 4 5 4
S 551Y 27 17 3 4 4
Admission : Z 27 15 1 6 6
to end'of - - e
- Athmonth x| 0 THE 4 | 18 9
- C| A2 Y- 2 10 - 1,110 9
1zl 3. 8 i8] s 8
o x| 2 1711 15 6"
End of 4th | § 5t 1Y S 18- .10 8 10
- month to Z{ 3 2. 0 1 19 6.
end of 6th - : - -
. -monthk ; Xy . 0 11 18 . 7 2
Cl3iYy| 2 9. 19y 5 3.
Tzl 10 L 1) 1A 2

It can be.seen.from Table VTII that there. was some

" disagreement among the three members of the panel, but

-the outstanding differences vbetween results in S and C
groups remain unaffected.

Where reports were identical they were adopted as the

“final . agreed report.. Where the reports on a case by the

. panel met for discussion and review of films on which":#

“be, judging from these films alone, Has the-outlook for.:the®

" all of them, The analysis which follows is based on thef,
~agreed results. The overall results under the five different}
"0:4, and 0: 6 in Table IX and Chart II, and for each off

. the three assessments 0:2, 2 4, 4 6 in Table X and}
_Charts IIT and 1V.

. died and ariother 38% were worse than on admission ; 119%:
.of S patients were worse, and-none had died. =

 (65%) was slightly lower than in the first two months and.

. months, 78% of S patients were improved and only 21%

" At a final session the three. members of the radiologicalgh

there had been. disagreement. After a. short discussion’it!
was: agreed that changes in the prognosis for the patlen
should be taken as-the base-line of assessment. In a comiF}"
parison of two radxographs of a patient the questxon should ¢
panent become better-or worse ? On this basis the ﬁlms-f
in question were reviewed, and agreement was reached op%

headings are given for éach of the three assessments 0:2%

5.‘;.

It i is; evident that at every stage there is between the two«s
groups a great difference in the course of the disease. 3 "l,

At two months 76% of S.patients showed radiological”
improvement, and in 14% the improvement was consider.”
able; only 6% of C patients were improved, and in none.
was the improvement considerable. Of C patients 4% had.

From the end of the second month to the end of the
fourth month the proportion of S patients. who improved

the- corresponding proportion of C patients (18%) was:
higher, but the difference between the two groups is still"
marked. Considering the overall change in the first:four

of C patients; in none of the latter and in 45% of §
patients the improvement was considerable. Of C patients-

three members fell in two adjoining.columns, of the classi- 19% had died and another 42% were worse than on. i
fication. (e.g.,  considérable improvement ” and “slight or 2dmission; no 'S panents had died and only 14% had
.moderate improvement ). the majority 'of two. was ‘taken - deteriorated. .
as the final agreed report., In all other cases there was held The proportion of S patlents who 1mproved in the ﬁfth
to be disagreement. Thus in the comparisons between radio-- and sixth months was again lower than before (34% com:
graph on admission and radiograph at four months there pared with 65% in the third and fourth months and 76%:
was agreement in 76 cases and disagreement in 21. In the in the first two months) ; this can be seen clearly in Charts
- comparisons ‘between radlographs at four months and at six - III. and IV. . Of S patients 7% died in that period and
- months there: was agreement in 75 cases-apd- d:sagreement -another 319% deteriorated (the total.389% . compares - with
in 14, » . 20% in the precedmg two months and 11% in the first two
N TABLE. X —-Changes in the Radlological Picture )
. Radxologxcal Assesament : S
Interval Group .'Tbt:;l Improvement’ N © . Deterioration : Deaths - &~
; i - No Change !’+
‘ -Considerable . | Slight or Mod.. ‘ Slight or Mod. Considerable B
o j . ° 4 4 62 | 7 13% |5 9% 1 .2% 0o
Admission to end of 2a¢'montn [{& | 3 100} § % ¥ % g 84 a9 s A% 2 E
99 | % 18, 33%. 4 1% 4 4 7 0o
_Adm’-‘""“ toend of dhmontn {F . | 3 4| % % i ¥ S 4% | & o4 8 15 10 19%:
s, 2 s1%. | 183 2 4l s 1 6 11% 4 7%
Admxssmnt.oendofﬁth montt % . gg fggé 22 ; 55.,/2 ‘ ) }g : 25% 3 cé ) 23< 6 118 14 2%
TasLe X.—Changes in the Radiological Picture ,
. Radiological Assessment : . o
Interval Groupj . Totalfb Improvement No Change , . . Deterioration. : ‘ Deaths_fl
) o Considerable Slight or Mod. {. .Slight or Mod. Considerable e
" o S |55 100% 3 27 | 7. 139 s g 1 2% 0 K
. Adnnssxoq to end of 2nd month {S g; igg} : g 14%. e .3‘; ’ 66 / 27 52¢° : 114 27é 6 11% - 2 4‘/.§
End of 2nd s 1197 a0 sy 8 15% 8 15 3 8% 0 +
° 2n4t;nonththto end of {s 13 ;gg/: § 9 1% |13 28 / 16 324 4 - & 8
End of 4th month to end s v egd 8% 16 - 29% 15 27% 10 A 113 4
wmond ¢ of {?: 3 130*//: Ha % Y9 21% 1. 4% § 34 2 5% 4
. . S
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months) ; 10% of C patients surviving at.four months died . T ‘
and another 269% deteriorated. Despite the setback in- S SR B
4 . . Tk - : " . SLIGHT' OR MODERATE
 patients in later months, the result at six months compared = 90 [= § ... E2" |MPROVEMENT = B3
with the condition on admission shows, as we saw in the (. CONSIDERABLE .°
prehrmnary analysxs a remarkable dxfference between the g5 - ). IMPROVEMENT B :
two groups. - S St B T _ . o
' IMPROVEMENT = o S Gl ey, Lo
) o . CONSID-SM“ODOR - - 70—- fd Co S B .
CONDITION - = KEYD—:IG&: IR o -
MISSION - : o L‘:_ P
| o,:o':«imso " SR oo CoNT: DEATH 60 T
; WITH _ . ommounon i
N \ i X P .~
T 1 T 1 T T T 30
0 10 P 20 40 505255 - 1. R
. ~ \ - . . . - b -
CONDITIONWI]I/» TG EILY. ory i : s ! . 40 _ N b‘ . ‘ y o / S . N o
bt : : m__m@ 4 Y A I £t
2 MONTHS gy - el ap . : . B -~
- J - P .
CONDmONL’/////ﬂ// (L ez rrrrrrrzzzez) S ' 4 - : ,
N o ' ' o= 0 AR
4 MONTHS REXKRXZRRRS oo N C 2 . S - ) 2]
0 e —ele 8
| ADMISSION | END QF‘.ZND END OF §TH |\ nuecion TOEND..
TO ENO OF | MONTH'TO.[ - - TO". MONT
2ND MONTH | END 'OF 4TH|END OF em OF 6TH' - MONTH
: CHART v —Percentage “of. total patients’ admxtted (not of sumvors
E o at beginning of. each pericd) showing improvement in radlologlca.l
0[ ‘T 210 3[0 : “0’, o s‘o i;, ? : pxcture in succeedmg two-monthly penods and in six months. SRR
NUMBER OF PATIENTS |
: : : : “ It is of mterest to, analySe in greater detaxl the changes
Cusrr 1I.—Condition -on’ admission, compared with “condition at * that " occurred -from period to permd The analysis in
two, four, and six months (radiological assessment)., : Tables X1 and XII relates results in succeedmg tWO-mODtle
T ' : perxods. :
- IMPROVEMENT ) . PO - . e
[&Nﬂ’j_‘,a_'og_?l "o ) : TABLB-XI.—_RadioIagical Changes in Succeeding Periods (S Cases) = -
c-"mcng . - — — — .‘ e RS
: o0, CONSI gl """ End of 2nd Month to End of 4th Month - "
, DETeRioRATION AT+ Admission to Bud | oy — ° e — —
o s . provement | No Change | Deterioration | Deaths
“s” GROUP . |" Improvement 42’ 31 6 ] s 0
: No change . . 7 4. 1 2 0
10 » 0 @ 50 55 Deterioration 6 1 1 C4 0
'NTERVN_’I T T -l " I T 1 ) . Total . . 55 ) 8 1t 0
0~2 2727270 YOI IIIAIIEETIILS 277222 9 . gggngg%%?hh&:;?h Total e End of 4th Month to Egd of 6th Month
4 e rrzs s B ‘ e iﬁ‘?fﬂl’ﬁ“““‘ .. 33 lz i% ;1" (1)
‘ 2rzzezzegz) S ehange T . ]
A= Do : o7t Deterioration ., |0 11 | 1 L2 5 -3
avs ZRZLZZ2TTA. WS . . - -
77 " Toal ..| 55 | 19 15 ~n 3

* { | 1 1. 1 t i * One case had begun to detcriorate i.n the fourth month, theugh the ovenll ’
0 10 20 0 40 0 'ss -+ assessment 2 ; 4 was improvement.
' ’ ; .+ Two eues had begun to deu:norate m the founh mont.h theagh tho overal]

- NUMBER OF PATIENT? usessmentz 4 was noe e, -

SCLGROUE . o Thxrty—one of 42 s patxents ‘'who unproved in the ﬁrst .
s ' : two ‘months continued to improve in the third and fourth:

“ third and fourth months made further good progress sub-

sequently. Nearly all'S patients who deteriorated in the first. .

-month$ continued to get worse subsequently ; only one of
the six in the first two months and one of the 11 in.the

_third and fourth - months improved subsequently;’ the

* improvement in the latter case began only after induction

1. e ! 1 | L of pneumoperitoneum. .
) BEEES " © 50 852 - Considering now the 17'S patients who deterlorated and
. NUMBER. OF PATIENTS : “four who- died in the fifth and sixth months, eight had been
- . getting worse during the: preceding two months, six more

? ocn}t{ﬁ?T 111 —dCha%gesz in éhe radlologlcaldplcfture in dsucceedmg two- had shown “ no change,” and seven had improved in the

y periods -2, admission to end of second month: 2-54, y i i

d of second month to end of fourth momh 456, end of fourth: p recedmg two momhs’ These cases are analy. sed id d,daﬂ
°nlh to .end of sixth month. later, L i . Ce T

'months, but less than half of thosé who improved in the -~
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" to end of 4th Month Total
" Improvement 9 2 7 0 [
No change . 13 5 4 4 ]
Deterioration .. { 20 3 6 7 4
Total 42 10 17 11 4

X months and they drd not contmue to 1mprove subsequently
. -Nine patients showed improvement in the third and fourth

" first month .of treatment.

- fell,
" 16 had gained more than. 14 1b. (6.35 kg.) in weight.
... eight cases the sputum had become negatrve to all examma-

. persisted, though at a lower level;
‘uhchanged ; the sputum was negativ’e on -direct examination -

L TN 8
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Analysis of radiological changes in the  C~group '(T ebl,e

7. XI0) shows that here patients who improved did so much

more slowly Only three patients unproved m the first two

:TABLE XII ——Rad:ologxcal Change: in Succeedmg Pert‘ods (C Ca:es)

Admrssion to End End of 2nd Month to End of 4th Month

of 2nd Month Tota.l

Improvement | No Changs | Deterioration | Deaths .
Improvement .. { .3 ‘0 2 1 0
No changs w21 |- 9 9 8 1
Deterioration . ,. { 20 0. 2 . n T
Total 0 .. 9 .. 13 20 8

A

End of 2nd Month End of 4th Month to End of 6th Month

months. In all nine the condition had been stationary-in the
first two-months ; the improvement was attributable to bed-
rest alone—only onevof these. patients had collapse therapy,
three and a half:months after admission. None of the nine

deteriorated in -the fifth and sixth months, contrary. to what
- was seen in the S group.: On the other hand, as in the S
" group, nearly all patients who deteriorated i the first two

months - continued to. ‘deteriorate subsequently—-le, for

. those who showed .no response to the first two months. of

.bed-rest and streptomycm or bed rest alone, the: outlook
was poor.

Six of the 10 C patrents who rmproved in the ﬁfth and

'sixth months received collapse therapy ; in four of them

the 1mprovement was consrdered due to these measures.

: Clinical Observatrons on Cases Showu_lg Improvement_'
In the preceding sections various clinical and radiologi-
cal changes have been analysed separately, the analysiS"

'showing for each factor differences between S and C groups.
- Below are additional data and some representative case.
"+ histories to give. a more. complete prcture of patrents
- progress under treatment. .

Consrderable I_mprovement in S Cases

Of the 28 S patients who radiologically had 1mproved
consrderably_ at the end .of six months 11 had been regarded

~ as desperately ill ‘on admission. All 28 improved from the
-In none ¢ould the improvement
‘even in later months be asctibed to collapse therapy. ’

(a) Twenty-one of the 28 improved clinically in - all
respects—i.e.,” their general condrtron and symptoms
improved, -they gained . weight, ’ temperature and. ES.R.
18 were apyrexial at the .efid of six months, and
In

tions for tubercle bacilli.

Case 69.—A man aged 25 had been il for four months and-

had been in hospital since shortly after the clinical- onset.
Artificial pneumothorax had been attempted, but failed;.on
complete bed-rest throughout the four months he continued to
deteriorate. On admission to the centre he was exceedingly ill,

“wasted; with laryngitis, with swinging temperature 99.4-103.4° F.
" (37.4-39.7° C.), sedimentation_ rate 66, sputum heavily positive.-

‘The chest radiograph showed -confluent opacities -of broncho-
pneumonic type throughout both upper and mid-zones, and
scattered foci in “the 1ower zones (Plate, Fig. 1). During the
first two ‘months there was slight clinical improvement: fever
the sedimentation -rate was

".the chest radiograph were dense confluent opacities throughouty

" in the right lung (Fig.. 3).
_the first week of treatment,

"tive at the end of six months.

_regarded as dramatic”

_graphy showed scattered nodular shadows throughout both

’upper zone (Fig. 7. From the first weeks her general condi+

_tive on culture..

and posmve on culture; The chest -radiograph showed lrttle*’
change.
thé better: symptoms regressed, the laryngitis. improved ; fromrk,
the end of the fourth month he was apyrexial ; he gained 42 lb.ge

(19 05 kg.) weight from the third to the sixth month {on admrs.g‘

- sion he had been too ill to weigh). The sedimentation rate had‘ﬁ'

fallen to 22. Sputum was still positive, though on culture only %
Radiologically. there was remarkable clearing of lesions (Fig. 2) 3
Case 90.—A woman aged 24 -had been ill for two months ;%
her condition had been aggravated by recent parturition and*
post-partum haemorrhage. She was in hospital for two weeksi
before admission to the streptomycin centre. She was desper-
ately ill on admission," wasted, and had a pyrexia varying from?
99 to 103.4° F. (37.2-39.7° C), sedimentation rate 150. On‘.}

the left lung, with some cavitation, and less extensive lesronsv

She remained critically ill during?.
after which there was’ marked“

1mprovement in her general condition and symptoms.

The
evening temperature fell to 100° F. (37.8° C.) at the end of+ l}

the second.month, and from the end of the fourth month she
was apyrexial. . Werght gain was only 4 1b. (1.8 kg.). The
sedimentation .rate fell progressively to 20 at the end of six
months., The sputum and material from gastric lavage were"

negative to all methods of examination for tubercle- bacilli from.. |

the 59th'day oawards. There was considerable radiological -
clearing of lesions (Frg 4). “The result on discharge must be
(report by clinical registrar).

(b) Seven of the 28 patients improved cliically in most
respects, but six were still pyrexial ‘at six months, and the-
other, though apyrexial remained in poor general condition,
with no weight gain.and a high E.S.R. (Case 39, Flgs 5‘
and 6).

i Considerable Improvement in C Cases

Considerable improvement in the radiological picture was.
reported for only four C patients.
admission. In none of them had the sputum become nega--

In Case 73 there was general clinical 1mprovement.'.
beginning in the first month, but the marked- radiological
improvement dated only from the inductica of artificial
pneumoperrtoneum three and a half months after admis-
sion. In Case 80 also there was improvement in'all respects, -
but only dfter-induction of pneumoperitoneum two and 2
half months after admission.

In the two others, Cases 81 and 96, the rmnrovement was
attributable to bed-rest alone. Both . improved clinically
but retained a low pyrexra

" Case 81.—A woman aged 22 had a six-moriths hrstory of ill-
ness, and had been in bed at home for six weeks. On admissiop

(36.3-37.2° C.)) and'a sedrmentatlon rate of 110. Chest radio

‘she looked ill and wasted, and had a low pyrexia (97.4-99° F?

1ungs, denser at the apices, with a large cavity in -the right:

tion improved, and in the six months she gained 28 1b. (12.7 kg
She retained, however, a low evening pyrexia, the sedimentation:
rate at the end of six months was 85, and the sputum was posi-
Radiologically there was considerable regres-
sion'and- shrinkage of lesions, and the cavity system in the nght
upper zone was less obvious (Fig. 8).. ) ":g

Shght or Moderate Improvement in S Cases

At the end of six months, of 10 S patients who showed
radiologically slight or moderate improvement five wert
apyrexial, four had sédimentation rates not above 10, and
two had gained over 14 1b. (6.35 kg.) in weight. In none of
the 10 cases was the sputum negative, though in two it had
been- negatrve at some time during treatment and becamf

‘2 Y
posmve again later. d }

-Case 95 -—A woman aged 25 was extremely

admrtted She had a hrstory of symptoms for about fite

- BrTISH %
MEDICAL JOURNAL -a’;gz

During the next months there'was a striking turn forﬂ

None were acutely illon ¥

ﬂ

1|
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months, and had been in bed at home for four weeks.
On’ admission she had a -temperature ' swinging between
99 and 102.4° F. (372 and .39.1° C.), and was very weak
and wasted. The sedimentation rate was 28, the sputum
heavily . positive. There was extensive 'inﬁltration in’ the
lungs, particularly in the right lung, where there were large
cavities ; a calcified primary complex was clearly definable on
that side (Fig. 9). Clinically she made excellent progress

throughout  the six-months,. with remarkable improvement in

the first two months of treatment, and she gained 28 1b. The

evening temperature had fallen to 99° F. (37.2° C.) at the.end "

of two months, and shortly after became normal and remained
normal. The sedimentation rate fell to 5. The sputum was
negative at four months,
positive. Radiologically  there was little change- in the first
two months and improvement subsequently, with clearing at
the right base and cavmes much less obvious at the right apex
(Fig. 10).

Slight or Moderate Improvement in C Cases

Of 13 C patients who showed slight or moderate improve-
ment radiologically at .the énd of six months, eight had

improved clinically in all respects ; three  of the eight had
In two the sputum.

been clinically very ill on admission.
became negative (in one of the two after artificial pneumo-
peritoneum).
had gained over 14 1b. " In most of these cases the. clinical
improvement was much greater than that seen m the 1ung
radiographs.

Case 66.—A man aged 23, ill for about six weeks, had been

admitted to-a general hospital as a case of- appendicitis one-
His general condi- -
“tion was fairly good, symptoms were slight, the temperature

month before -his admission to the centre.

ranged from 97.6 to 100.2° F. (36.4 to 37.9° C;),_the sedimenta-

tion rate was 70. There was shadowing throughout the upper’

and mid-zones of both lungs, particularly dense and with cavxta-
tion on the left side (Fig. 11).
observation there was slow  but progressnve overall - improve-
ment; he put on 24 ib. (10.88 kg.) .in wetght
lmproved he was afebrile after the third month, three consecu-

tive sputum specimens at'the end of the fifth and sixth months
Radrologwally there was moderate improvement,

were negative.
with some shrinkage of . resrons parncularly on the right (Fig: 12)

Deterioration in S Cases -

(a) .In six patients there was radlologlcal deterlorauon in
the. first two months.
there was no clinical response to treatment, and they con-

tinued to deteriorate until death in the fifth or sixth month.

Two others (Cases 22 and 40) continued to deteriorate radio-
logically ; clinically there was temporary improvement in
the general condition, but temperature and E.S.R. remained

‘high ; one (Case 22) died in the fifth month. One (Case 16)

continued to deteriorate radiologically ' (deterioration con-
fined to one lung), but the temperature fell to normal limits,

the patient gained weight, and felt much better until*after .
-treatment stopped ; E.S.R. remained high, over 70. The

sixth of these-patients improved subsequently in the opinion

of the radiologists’ panel, but deteriorated clinically.” Four -

of the six had gross cavitation on admission.
(b) In seven patients other than those just mentioned there

was radiological deterioration through the third and fourth
Five (Cases 46, 49, 60, 64, and 86) had improved’

months.
radiologically in the first two months, and there had been
temporary clinical improvement ;
marked clinical improvement until a spontaneous pneumo-
thorax occurred three months after adrmssxon

Case 46.—A man aged 25 had been’ ill for six weeks w1th
Cough dyspnoea, lassitude, loss of weight. He had been rest-

© Ing in bed at home for five weeks before admission to the

Streptomycin centre. On admission his condition was fair, his
lemperature ranged from 97.6 to 102° F. (36.4 to 38.9° Co), the

but subsequently was occasionally .

Ten were apyrexial at -six months, and six”

During the six months - of .

symptoms' .

In two of these (Cases 87 and 99)

in Case 60 there .was .

sedimentation rate was 40. Chest radxograph showed extensrve o

scattered lesions in- upper and mid-zones of both lungs. and a
large cavity -in .the:left mid-zone. - There was slight clinical
improvement in the ‘first -two months of treatment, stptoms S
regressed; the temperature- fell :to a range of 97.8-994° F.
(36.55-37.4° -C.); the sedimentation rate was unchanged and

* weight was stationary. - The clinical change was not of the same
. order- as.the change in the radiological picture, which showed -

considerable improvement (see Figs: 13 and 14). During the

-third . month the ¢linical condition was stationary- except that

the temperature -began to rise agam and. radtologxcally there .
was extension and -more -cavitation of thelesions in-the left -
lung, ~ He -then began to lose- wexght (7 1b.—3.18 kg.—in the -

fourth month),. to feel tired again, and radlographs showed.

further deterioration with extensive cavitation ; a.spontaneous

~. pneumothorax occurred in ‘the sixth month (Flgs 15 and 16).
. The sputum had remained - positive throughout

on the 65th
day of treatment and subsequently strains of tubercle “bacilli
from' the sputum were: 8,000 times' less sensitive to streptomycm

" than' the, strains_ isolated before treatment

- In the other two. of the  seven -patients (Cases 54 and .
105) the pulmonary condition was. stationary radiologically .
in the first two months ; one (Case 105) detériorated clinic-
ally throughout, the. ﬁrst months and. untjl after- induction
of artificial, pneumopentoneum in- the fifth ‘month, -after-

" which' there was radlologrcal improvement also ; the other

was slightly better chmcally in' the first months. of treatment
but the radiological worsening was rapidly followed by clini-
cal deterioration, and she continued to go downhill, All
seven of ‘these cases which deteriorated radiologically- for

" the .first’ time " in the third and fourth months had

gross cavitation -on admrssron and ﬁve also had some
atelectasxs L :

(c). Three other pattents (Cases 11, 26, and 59) on whorn

_the radxologlcal report for the second- two-month period

was “no. change”™ 'or - improvement” had begun to
detertorate radxologxcally in the fourth month—i.e., before

‘treatment stopped In Case 26 spontaneous pneumothorax
‘was diagnosed in the fifth month. " In Cases 26:and 59 clini-

cal deterioration also began in the fourth month in Case 11 -
only in the sixth-month, after a haemoptysrs All three con-
finued to get-worse in the last months. Case 59 was the

-~ only one of these to have gross cavitation on admrssxon

(d) In nine cases radro.ogrcal deterioration did not occur
until the last twg' months.:

months was *“no change " ; two'of them had-improved in
the first two months,. but at the end of ‘the fourth month
all three were still febrile and had a high E.S.R.: In Case 28

* the temperature fell to normal in the first two months and .

the patient gamed 11.Ib. (4.98 kg.) in weight, but the tem-
perature rose in the third rhonth, and there was subsequently‘
continued clinical deterioration.

Finally, radrologrcal detenoranon in the' ﬁfth and sxxth
months was seen in: six. patients who had improved radio-
logically to the end of the fourth month. In two of these
(Cases 7 and 24) there had been little or no-clinical response
to. streptomycin - [treatment ; at four “months they were

pyrexial, had. lost over a- stone in wetght and had a high
ES.R.; both had gross cavitation on:admission. The
others (Cases 1, 4, 29,-and 71) had improved clinically to
the end of the fourth month, though at that ddte three were
still pyrexial and nofe had an E.S.R. below 40.. Only one
of these four had gross. cavitation on admission.

Case L—A woman, aged 24, had been ill for about 10 weeks,
and- for six weeks. before admission had been in bed at home,
She - was  very ill “when admitted, .pale, wasted, with severe
dyspnoea and. lassitude ; the temperature ranged- from 100
to 104.2° F. (37.8 to. 40.1° C.), the sedimentation rate was 98,

the sputum was strongly positive. The chest radrograph showed -

In three 'of these (Cases 28, 77,
" and 101) the. radlologtcal report for the -third and fourth‘
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, extensive- shadowmg of bronchopne:umomc type. throughout

(Fig. 17). In the first. month the tcmpcrature dropped. to a

during the.rest of the. four months of treatment. . In the: first
month also there was definite improvement both in symptoms

.. Weight. ~ At the end .of two months the sputum was negative.to-
.+ direct -examination*and culture,: and radiologically -there was
- some: e?earing of the. 1esions,‘,.especia'lly on-the right: In the
_.third and fourth months she began to lose her feeling of well-
“_being, appetite: deteriorated, and she lost 5. 1b, (227 kg.) in
_ weight; sputum became again heavily positive; (strains were
©. 250 times less. sensitive to streptomycm than - strains isolated
."before treatment). . Radiographs, however, showed further con-
.., siderable clearing of lesions: (Figs. 18 ‘and 19). - After treatment
-~'was stopped she felt better for a short time, but in the sixth
month the condition deteriorated, symptoms were worse, the

Atemperature rose {o the same level as on admission, and radio-

graphs at the end of the sixth month . showed increased
“cavitation in . the left lung and frcsh lesions in the right
(Fig. 20).-

This. a.nalys1s ‘has shown that though 21 S patients
deteriorated radiologically in the fifth and sixth months—
ie, at a time when no streptomycin was being given in
most cases—there is' much evidence of commencing

- deterioration 6r arrested improvement before the end .of
the fourth month. . Only six of the 21 had been improving
radiologically - throughout the preceding two months’;. two

. . of the six had lost weight, and five had remained pyre)ual. .

. since admission.  Moreover, it is noteworthy that in patients
~ who received streptomycm for more than four months

results were similar to those for patients treated for four

‘months only ; deterioration in the fifth and sixth months
- was, seen. in five of 13 patients treated for more than four
months, compared with 16.0of 42 patients treated for.four
.months 'only.. - However,' in." one patient treated for.five
. months deterioration. started in the.sixth  month.. While
. there is suggestive evidence in a few .cases that deteriora-

. tion was related to cessation of treatment, it is very prob-

able that some factor other. than this is respon51ble in the
majority of cases that deteriérated.

Gross cavitation may be a factor in determmmg relapse

-after first improvement. *Of 16 patients who deteriorated at

some time after first improvement, 11 (69%) had large or

multiple cavities on admission ; of 30 patients who improved

throughout, 14. (47%) had large or multiple cavities. The
difference is not statistically significant. ‘

, Spontaneous pnéumothorax occurred in four S patients.

.In Case 60 it occurred at three months; the patient had

. been much improved ‘until then, but subsequently went -

. downhill rapidly and died.: In two .other cases deteriora-

. tion had. begun before the pneumothorax occurred. At -
" first the impression was ‘thdt this was a particular risk in

the S group, but pneumothorax occurred spontaneously
also in threc C cases. R
' . Toxlcxty
Tox1e effects. of streptomycm therapy were observed in
‘many .patients, but in no single case ‘did they necessitate
" cessation of treatment.
.effects of this antibiotic have. already been fully described
‘by other.investigators—e.g., Veterans’ Administration (1947).
—they will be mentioned bere only briefly.
" By far the most important toxic effect was the damage
to the vestibular. apparatus.
symptom ; it was noticed by 36 of the 55 patients, and first
‘appeared on sitting up-in bed or turning the head suddenly.

It appeared usually in the fourth. or fifth: week of therapy, .

and persisted for periods varying from one week. to several
, months. Spontaneous nystagmus. on lateral vision was
another frequent sign of vestibular disturbance ; blurring of

_vision was less.common. Tests for vestibular dysfunctlon
‘ .both lung fields, more: dense in theleft lung; than in the right

.and uniformity to permit analysis' of grouped results; but;

range. of 99-101° F: (37.2-38.3° C.),:and remained at this level it is possible to say that absence or reduction of calorici¥

and.in. general ‘appearance, and she gained 7 Ib..(3.18 kg in Ta0Y. American investigations, and that in some patients

-tional tests at the end. of treatment were performed ; many %
“a handicap in the dark.  Possibly many of these patients-

. congested street; or walking in a moving train. It is highly ¥
desirable. that standard tests be adopted for assessment of
. vestibular dysfunctxon ’

- subsided spontaneously—i.e.,

- end of six months. are related to the results on admission.:

‘one acid-fast bacillus per field or results recorded as +.

‘For this reason and because ‘toxic

Giddiness was a frequent first

were not carried out in all centres with sufficient regularity. g#

response was not found with the frequency reported in

3
i

loss of response was temporary only. - No-standard func-:%
patients are reported as having unsteadiness of gait, which: &
improved gradually with visual compensation but remained. §

retain a disability revealed in a dangerous ataxia on such?
occasions as walking downstairs in-the dark,. crossmg aF

;&
=
e
No loss of hearing was reported, except for two cases of 3
high-tone deafness. Many patients suffered from nausea &
and vomiting, symptoms which were often relieved by
antihistamine therapy. Albuminuria and casts in urine, :
raised blood urea, prumus and urticarial rash, eosino- .
philia, * yellow vision™ after injection, and circumoral.”
numbness are among other transient effects reported.  All...
! without stopping treatment.

1

Bacteriology
(6)) Bacterial Content of Sputum

" Sputum was tested by direct-smear  examination and by
culture where there was no sputum, material from laryn-:
geal swab and/or gastric lavage was cultured. Examina--.
tions were done on admission and agam at mtervals of not:
more than one month. , }

In’ Table XI11the results in the third month and at the;

Results of direct smear are recorded as™* strongly positive ™
where one or-more acid-fast bacillus. per 1/12 in. (0.2 cm.)
field was seen or where the result was recorded as. + 4+ +- } |
or + 4 ; “ weakly positive ” includes results’ with less than { .

For one hospital where only direct-smear examinations were }
done, and where degrees of positivity were not recorded, '
positive results in-both groups have been tabulated in |
column 1, *“ strongly. positive ” ; one C case and cne'S case °
(Nos. 3 and 107), positive on admission and negative to-

TaBLe XIII.—Presencé of Tubercle Bacilli

Results in Third Month
2|8 irect St Smear i
sead &85 Direct Smear m¢ :
Results on Admission | 8 Negative | Culture . | . «
‘ . ] B'] A | strongly | Weakly: | Culture | Negative=
- | Positive | Positive- | Positive s
S Cases: L . . .
Smear strongly positive | 40| 0 16 _ 12 10
Smear weakly positive .. | 11'] 0 1 3 S
Smear negative, culture | 3 { O 0 0 1
. . positive
1
C Cases : - )
Smear strongly positive | 29 5 19 . 3 1 H
Smear weakly positive .. | 17 1 [ 8 2
Smear negative, culture | 4} O 1 2
positive
Results at End of 6 Months ,
S Cases: . : '
Smear strongly positive | 40 | 4 24 7
Smear weakly positive .. | 11 0 3 3 2
Smear négadve, culturs [ 3 { O 1 0 1
positive .
C Cases:
Smear strongly positive. | 29 | 11 15 2 0
- Smear weakly positive .. | 17 { 3 4 7 3
Smear negative, culture.} 4} 0 0 1
positive
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direct examination (no culture) at six months; have been
excluded from .the analysis ; another (Case 62) has been

excluded because no results were recorded for the thxrd--

month:
Considering the results in the third month, one C case

and 10 S cases were negative to alt examinations for tubercle .

bacillus. Apart from these cases of *sputum conversion,”

six C cases and 23 S cases were positive at.a lower. level *
than on admission. The differences between the two series -

are significant. . There is no doubt here of the pronounced
effect of streptomycin on the tubercle bacillus, .

The results at the end of six months also' show a differ-
ence, though less marked, between the two groups; two C
cases and eight S cases had become negatwe to all examma-
tions.. These final results signifying * sputum conversion”

sputum ; the case with least satisfactory evidence had nega-
tive results from one gastric lavage and two laryngeal swabs.
Besides these cases five C cases and 10 S cases were at six

‘months positive at a Jower level than on admission. Takiog:
together cases.becoming negative or positive at a lower level, .

the difference between the two series is significant.

- In the S group the results are best in cases without gross
six of 23 became negative, compared with two- |

cavitation ;
of 31 cases with large or multiple cavities.

If in order to get an overall evaluation of changes we
give a numerical score to each category of results (4=nega-

tive ; 3==smear negative, culture positive ; 2=smear weakly
O0=death), the total

positive ; 1=smear strongly positive ;
in each group is as follows:

s

On Admission | During Third Month | At end of Six Months
Scases .. 71 124 98
Ccases .. 15 . 69 62.

In the S g'roup these results confirm the impression already .

gained of maximum improvement in the first months and
subsequent deterioration.

The following numerical scores on the same basis are

_obtained from data for'51 of the S group analysed in greater

detail (examinations for the C group were ‘not frequent

enough to provide comparable data).

Moaths after Admission: | 0 1" 2 |3 | 4 s |6
111} 115 127 | 105 | 104 | 94

Bact. *““‘'score ”’

This overall evaluation shows the marked improvement-' .
. during the .first three months, followed by a steep fall in

“score ” in:the fourth month and further decline later.

(2) Streptomycin Sewsitivity

Strains from 42 cases were tested for streptomycin sensi-
tivity on primary isolation and during the course of treat-
ment. Details of the technique adopted will be given in a
subsequent report by the Pathological Subcommittee,

4. Degree of Sensitivity

All strains isolated before streptomycin therapy’ was
begun showed sensitivity to the drug equivalent to that of

the standard. strain H37Rv (obtained from the Amencan,‘

Depot, Trudeau Sanatorium, Saranac Lake) ; this was usually

ata level of 0.1 to 0.5 pug. per ml, usmg the Tween-albumin

medium. - : -
Sensitivity after Start of Streptomycin Treatment.——(l) In one

Patient (Case 90) there was not full opponumty to detect strepto- -
Wycin resistance, as all cultures were negative after the 59th °

day. ' (2) In six cases resistance did not emerge at a level above

<.

10 times that of H37Rv. (3) In five cases strains were isolated
,-which showed. streptomycin resistance: from 32 (one case) to 64
times (four cases) that:of H37Rv. (4) In 17 cases resistance
between 100 .and 256 times that of H37Rv was demonstrated.
A5)-In 13- cases the resistance -demonstrated. was. more than:
.2,000 times that of H37Rv in four of these it' was over 8 000
times. . . - ,

Summanzmg, strams thh resxstance over 10 nmes tha.t:._,v . |
of H37Rv were found i m 35 of the 41 cases. -

‘B Ttme of Emergence of Streptomycm Reszstance Lo
In the majonty it 'was.not p0551b1e to detect with any
great precision the date- at which resistant strains could-
be first isolated, as- specimens were not taken at frequent -
'enough-intervals, The date i is taken as that midwdy between

! " the date of the last sensitive culture and the date of the first . .
are based on. repeated examinations, in- most- cases of -

“resistant culture. In a few cases this 'intérval was-only a-
few days ; in one it was 5% months.  Where it was possible
to isolate strains at frequent intervals, it was seen that'resist-
ance rose rapidly to a maximum level at which it persxsted
subsequently with only minor ﬂuctuauons

DAYS AFT:R TREATMENT STARTED
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‘Cmr V—Showmg date of emergence of streptomycin Tosistance
(over 10 times that of H37Rv) -

The results are shown in Chart V. Of 35 cases showing
- resistance over 10 times H37, this resistance emerged in five
cases in the first moath, in 21 in the secood month, four
in' the third, four in the fourth, and one as late’as the
ﬁfth month. Takmg all observations, the mean date .of
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" emergence of re51stance is the 53rd’ day after starting
- streptomycin therapy The median is the “45th day

 Results Related to Resistance Development
- The results given in Chart VI raise an important point :

the radiological results at six-months compared with con-

dition on admission seem to be related to the degree of

" STREPTOMYCIN

@ PATIENTS ACUTELY ILL ON ADMISSION
RESISTANCE , .
(X STANDARD HJ37Rv) @ OTHER PATIENTS. - " -
80001 i N 1] n -
. ™ -
, ' 1) ] 7 | L
. 20 |- 00 e -
<4000 Fe—e i s |t - - pu
%l oM | @ B L
e : ' o .
o .| o8 S
© 100 - 0@ . ® o o &
" 5| eee- a
: L2
B S e e I
10 L] . K
- sk : N o
m | eo
. o : : S
CONSIDER. SUGHT OR INO CHANGE | SLIGHT OR JCONSIDER-
ABLE] MODERATE. MODERATE aste] DEATHS
’MPROVEHENT N OETERlokAﬂON
RADIOLOGICAL ASSESSMENT AT & MONTHS

C:-um' Vi —Radlolo'ncal [assessment at six months. related to degyee
. - of streptomycin resistance.

streptomycin resistance found vduring _observation. Of six

. patients from.whom strains isolated did not show resistance

greater than ‘10 times that of the standard H37Rv, all lad
improved at. six months.
streptomycin resistance over 10 and less than 1,000 .times

"H37Rv ; five.of them, or just iinder 1 in 4, had deteriorated
‘at six rnonths (one of the five had died). Of 13 patients in

whom: the drug-resistance developed was over 1,000 times

" H37Rv, eight or over one-half had deteriorated (three of the
" eight had died).
" groups are statistically: sxgmﬁcant

The differences in results in the three

1f . we consider not only the. Tesult- at six months but
detenoratnon at dny. time’ during the six months, it is
interesting- to- note that the six patients who did not develop

resistance over 10 times. H37Rv improved throughout,

without setback at any timie in the.six months. . /
Of the 22 cases with resistance 32 to 256 times -H37Rv,

_deterioration occurred insix in the fifth and sixth. months
after continuous improvement in the first four months (but -

only two of these were worse at the end of six months than
on ‘admission); in two deterioration . began after two
months’ 1mprovement .one began to deteriorate in the third

‘month, the condition’ having been stationary in the first

two months; one died ‘after continuous : deterioration

throughout. The remamder 12 patlents, did not detenorate.‘

at any time.
In the cases with resnstance over 1000 tlmes H37Rv

- deterioration began earlier: within the first two months in
four cases, in' the third and fourth months after initial

improvément in three cases, and only in the final months
in two cases.

- Before acceptmg degree of streptomycm resxstance -as
a major factor in prognosm it is unportant to determine

Twenty-two -patients. developed-

-multiple cavities), compared with. nine of the 28 other%

-in the patients very ill on admission and in the others thej
.trend to bad. prognosis with increasing levels of streptoi

- proportion deteriorating was 0/2 where resistance was not¥®

. 6/6 where it was above 1,000 times (three of the six dxed) ;

- groups, . the trend ‘is greater in the patients very ill on -
. admission than in the others ; there is a possibility of rela- -

_of high degrees of streptomycin resistance.
for the others 'it remains difficult to assess the relative
"~ importance and the interdependence of the two factors—

_ resistance developed during treatment.

‘noted in only four (8%), and two of these four patxents,

‘bacillus in one of its most favourable milieux.

3
e
i
e
T
k-

if among the cases with high streptomycm resistance therey
is a higher proportion of initially 'severe cases than in the3
others, as if so this might account for the worse prognosmi
Six of the 13 patients from whom were isolated stram3§

W

over 1,000 times more resistant than H37Rv were very
acutely ill on admission (had high pyrexxa and large or
The difference is small.

patients. Moreover, there is both%

mycin resistance. Thus in those very ill on admission the#

ol

more than 10 times H37Rv, 3/7 where it was more than 103
and noét more than 1,000 times (one of the three died), and +

In the -other patients it was 0/5 where resistance was not.:
more than 10 times H37Rv, 2/14 where it was more than?
10 and not more than 1,000, and 2/7 where it was over\ ’
1,000 times. However, while the trend to bad prognosis=
with increasing levels of drug resistance is seen in- both.

.‘-r*-

tionship between severe clinical condition and development
In conclusion,
one can say that the results were outstandingly good in cases.
in which little or no drug resistance was demonstrated, but

clinical condition at start of treatment and degree of drug.”

. Discussion

This planned group .investigation has denionstrated both
the benefit and the limitations of streptomycin therapy in~
pulmonary tuberculosis, The trial—the first controlled -
investigation of its kind to be reported—was designed to.
give a negative or affirmative answer to the question, Is
streptomycin of valuein the treatment of pulmonary tubet---
culosis 2 It was not-designed to determinc in what types
of pulmonary tuberculosis streptomycin could be effective,
nor to determine optimal dosage or duration and rhythm
of treatment.*

" Analysis of the results at the end of the first six-month -
perxod has shown that the course of bijateral acute pro-
gressive disease can be halted by. streptomycin therapy ; _
519% of the streptomycin-treated patients showed consider:
able improvement radiologically when comparison was®
made with their chest radiographs taken on admission. That_-
streptomycin “was the agent responsible for this resuit 1s
attested by the presence in this trial of the control group
of patxents, among whom' considerable improvement was’

had improved only after collapse.therapy. In other words®
streptomycin therapy was effecting what the patient’s tissues-
alone could not do-—checking the spread of the 'gubercle

Among the treated patients radiological |mprovement;
occurred most often in those whb, though having extensive.x
mfectlon, did not have large or multiple cavitation. Never-i
theless in one-third of those with gross cavitation consider-2
able improvement also occurred, principally by resolutlon
of recent infiltrative spread ; some cases thus became suit-:
able for collapse therapy. Streptomycin therapy alone dxd
not lead to closure of large cavities.

The need of a control group in trials of a new drug fo
pulmonary tuberculosis is underlined hy the finding that;

" *Since this mveshganon was begun a number of notable pubhcaf’
tions- on the effect of streptomycin in pulmonary tuberculosis have¥
appeared As, however, the prime objective of the Medical Research

Council trial was a comparison of treated cases with controls, othet
mvcstlgauons have not been referred to here.

ottty
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impressive clinical improvement was seen in some of thev

patients treated by bed-rest alone: 12 gaihed more than
14 Ib. (6.35 kg.) in weight, and 'in-13 of 47 febrile patients
the temperature was within normal limits at the end of six
months.
patients with gross lesions who until recently had been at

work the constitutional symptoms would be temporarily
" improved by bed-rest, although the lesions were. .$0 advanced .
that bed-rest alone could not be.expected to"effect corre--

sponding improvement in. the radiological picture.” Never-
theless it should be noted that some radiological improve-
ment was recorded in one-third of the C 'patients. The
improvement in these patients was mainly among those

least acutely ill on admission, and it is in this group that:"
the treated series shows the least advantage over the control’
In such casés, with little 'or no pyrexia, relatively
low sedimentation rate, and little cavitation, the patient’s

series.

. natural recuperative power added to bed-rest may in itself
arrest the progress of the infection, and the advisability

of using streptomycin in such cases may well be doubted.

The major advantage is among the acutely ill patients.
Although the only deaths that occurred in the S series

were in this group, it is in these patients that the striking
difference - between the.'S and C series is most clearly,

demonstrated.

it is important to note, first, that no clinical “ cures " were
effected, and that only 159% were bacteriologically negative
(to direct examination and culture) at'the end of six months ;

and, secondly, that this trial presents at the ‘time of writing"

only a short-term evaluation.* The major improvement'in
patients treated with streptomycin was seen in the first two
to three months ; in the latter half of the six-morith period
numbers of them began to deteriorate.  Thus 21 S patients
deteriorated radiologically - in the. fifth and sixth months,
and four of them died. Streptomycin therapy had been
stopped at the end of four months, and it is natural to ask
whether the deterioration is attributable to stoppage of treat-
ment.
begun to deteriorate radiologically before the end-of four

months ; only six of the 21 had improved radiologically'
throughout the four months, and two of these sxx had'

deteriorated clinically.,

Strains of tubercle bacilli resistant to high concentratrons
of streptomycin were.isolated by the end of the second
.month of treatment from most patients whose sputum was
still pesitive ;
the deterioration witnessed in treated patients. Strains

" showing streptomycin resistance over 10 times that of the
original strain or of the standard H37Rv were isolated from
35 of 41 patients for whom data, are available; in 13 of
the 35 cases the strains had a re51stance over 2000 times
that of the control organism.

Therapeutic results appear to be related to the degree
of drug resistance developed-; thus the: best results were
seen in cases in which little -or no drug resistance was.
demonstrated, and the worst results were in the group of
13 patients from whom were isolated strains of:tubercle
bacilli. with ‘2 drug resistance over 2,000 times that of

H37Rv; at the end of six months three of the 13 had

died and five were radiologically worse than on admission.
The relation between a bad prognosis and a high degree
of streptomycin resistance applies particularly .to patients
most acutely ill at the start of treatment. The numbers
involved are small,. but the differences between' the groups
At different levels of resistance are suggestive. Probably
both initial severity of clinical condition and development

-of drug resistance during treatment are factors responsible

th‘An addendum gives" the results at one year after adm.lssron to
e trial,

It was to be expected that in many of these

special rhythm of treatment.
_problem has been soived it seems fair to assume that after.

This seems unlikely for the majority; most had-

' patient.

this fact may account for at. least a part-of.

.acute and of recent development.

. chronic fibro-caseous forms of the disease.
‘sions are of necessity lacking in precision ; much organized

N

for deterroratmn, ‘and the two factors may be mtex’depen-'

-dent.' Even. with the aid of, a powerful chemotherapeutxc

agent healthy tissue reaction on the part of the host is .

. necessary for:complete destruction of the invading para-.

site.” It.is reasonable to suppose that, where a high degree:
of ‘streptomycin resistance is demonstrable-by the method.
used (which is qualitative and not quantitative), this may
‘have occurred by rapid proliferation of resistant strains in
tissues that-have a poor natural defence against tuberculous- :
infection.

"On knowledge at present avallable ‘the development or
emergence of- streptomycin-resistant strains of tubercle
bacilli is a fundamental factor to be taken into consideration
when contemplating- a course. of streptornycm therapy
The. technrque of measuring sensitivity used in this investi-
gation is'so slow- as to be of little. immediate use in estima--

‘ting, say at the end of one or two'months of therapy, whether -

the course can. be usefully continued or not. Organized
investigations will be needed to determine whether emér--
gence of streptomycrn -resistant strains'can be prevented by
association -of streptomycin ‘with another - drug or by a
Until such:time as this

two to three months. of streptornycm treatment in. 2 patient

*'with open pulmonary tuberculosis further_treatment or a
While stressing the good results in ‘the streptomycrn group, .

repeat course later is unlikely to be effective. Moreover,
the possible dangers.to the public health of dissemination
of streptomycin-resistant strains, with the possible sub-
sequent production of fresh cases (including cases of miliary
or meningeal tuberculosis) ‘which would not respond to
streptomycin treatment, must be borne in mind. .

One must add to this: drsadvantage of streptomycrn
therapy the information on “the drugs toxic effects on”
the' vestibular apparatus. ,’l‘hese are frequent when the

+ dose employed ‘in this trral 2 g. a day, is. given ; recent

American reports indicate teduced toxicity ‘with a dosage
of -1 g. a'day, but even then the eﬁ”ects are far from

" negligible, -~ . ~

These: consrderatlons must drctate a- full measure of
caution before prescribing streptomycm for any ‘particular
They must be weighed in the balance against pos-
sible advantages of streptomycin therapy, particularly when
co’ntemplating its .use for tuberculous lésions likely to
improve by other known forms -of treatment, and they.
render undesirable its. administration for tuberculous lesions

‘which; by reason,of their age and-pathological type, are

unlrkely to benefit by any form-of chemotherapy. .
The investigation reported- here has demoanstratéd the
value of streptomycin in one not very common form of
tuberculosis. The. type of result obtained indicates that
the drug is probably of greatest value in cases of pulmonary .
tuberculosis in-which the lesions requiring treatment are
Its use may beé recom-.
mended in acute contralateral spreads after artificial pneumo-

" thorax or after thoracoplasty. It probably has a place in-

the treatment of rapidly advancing pulmonary tuberculosis

-im which .immediate collapse therapy would be dangerous.

or impracticable ; in fact its most effective use may be in

_preparation of such lesions for collapse therapy. It has

probably little place in the treatment of the: more common
These conclu- -

work is yet required to determine the precise indications of

‘streptomycin and the best schemes of dosage in pulmonary
: tuberculosrs :

Addendum

Before . gomg to press it has been possrble to collect
data regarding the condition of each patient one year after
admission to the trial. The data are based on a general
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assessment by the-clinicians concemed. Radiologiéal evalu- -

- . ation by apanel was not possible, and therefore; although

the data give a provisional impréssion of the course of: the

; disease in these patients, the ‘figures are:pot comparable .
.. with ‘those based. on independent radiological assessment
.. for example, i in- -Table II. ’

~ TaBre m—Candlhan at 12 Months Related to Condztton on

" Admission
Group |~ Total’ Iirxprovement No Change. Deterioration Death -
S 55 100%; 31 56% 4 7% 8 15%" 12 22%
c 100% | 16 317 5. 109 | 7 .13 | 24 6%

The: difference in mortahty between the two groups is:

statxsncally sxgmﬁcant .
Summary

. One hundred and seven . patients with acute’ progressxve
bilateral pulmonary tuberculosis,

vnsuitable for:

therapy, were studied in .a cllmcal trial of streptomycin.
The supply of streptomycin- available during the investiga- -

tion was limited. The type of disease selected was one con-

sidered hitherto unsuitable for any form of treatment othcr"_
Bed-rest accordingly was the treatment given’

than bed:rest.
to one group of 52 patients (C), while 55 patients were treated
with bed-rest plus streptomycin (S). . Patients were assigned to
one or the other group by random selectlon, and. only after
acceptance as suitable for the trial. = -

The period of observation-for each patient, under’ condmons h

laid down for the trial, was six months.

S patlents received 2 g. .of strcptomycm mtramuscularly
daily in four m;ecnons at “six-hourly intervals. No toxic
effects necessitated stoppmg treatment but vestlbular disturb- °
ance was common. .

At the end of six months 7% of S patlents and 27% of C

patients had, dled Considerable improvement radiologically.

was noted in $19% of S cases and 8% of C cases. Slight or

moderate improvement was noted in 18%. of S cases and 25%,

of C cases. -Apart from those who died, delerlorauon was- seen
in 18% of S cases and 34% of C cases.. .

The main difference between S and C series is among the'

patients clinically acutely ill on admission: ‘thus, among pancnts
having on admission evening.temperatures of 101° F. (38.3*-C.)

or over, 13 of 24 S patients and two of 19 C patlems showed

improvement radiologically.
-More S patients than C patients showed clinical 1mprovement

_but the difference between the two series is smaller Lhan in

respect of radlologlcal changes

Improvement in' S cases was greatest in the first three months. :

After the end of this period many S.cases began to deteriorate.
At the end. of six months examinations for tubercle bacilli

were negative in eight S cases and two C cases.

in S cases were seen in the first months of treatment.
Results-of tests for streptomycm sensitivity of infecting strains

- are given for 41 cases. In 35 cases tests revealed in-vitro resist- -

ance from 32 to over 8,000 times that of the ongmal strain or
the standard H37Rv. 1n most cases streptomycin resxstance
emerged in.the .second month of treatment. 1t seems probablc
that " streptomycin resistante is responsible for much of the
detenoratxon seen m S cases after first improvement,

© An addendum glves the results at one year after admlsswn.

The work of this’ 1nmtxgat|on feIl pamcularly heavily on the
nursing staff and laboratory technicians of the centres. concerned,

and . grateful -acknowledgment is due to them for. their. assxstance‘,

throughout the trials.
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"these procedures was carried out in the present cases.

. embedded in its substance.

The best.results

_ chromatin granules.

_ epithelium with basal nuclei, whilst others were arranged inz

SUDDEN DEATH DUE TO EPENDYMOMA

OF CEREBELLO-PONTINE
REPORT OF TWO CASES

ANGLE
"RY ’ :
'N. E. FRANCE, MB., B.Ch.

(F rom the Department of Pathology, Welsh National School ‘of
. Medicine, Cardlﬁ)

the patient gave a history of mild illness for only two days

whilst in the second case the patient continued at work until -

the day before his death. The presence of an 1ntracran1al
tumour was not suspected during life in either case.

Bailey, Buchanan, and Bucy (1939) point out that sudden
death- may occur in cases of ependymoma of the fourth
ventricle, but they describe such an occurrence only-after -
lumbar puncture or manipulations of the head. Neither of -

, , Case 1 .
- A girl aged 2 was in good health until two days before her.':

death. when she appeared’ unwell and was constipated. She-~

was taken to her doctor, who prescribed an aperient ; next day
she was better and .able to take her food satisfactorily, On."
the following day, however, she suddenly had a fit, made a
choking noise, and died in a few minutes.

At necropsy a firm, pale, lobulated tumour thh a .smooth-
surface and crenated -edge and measuring 4.3 by 3.7 cm. was--
found on' the inferior surface of the left lobe of the: cere- ;
bellum, being related laterally to the medial surface. of the:
left petrous bone,
pressed the lower border of the pons, and inferiorly the
medulla and the upper part of the cervical cord were partially
encircled and thrust -towards the right. The tumour reiched
a point 4 cm. below the lower border of the pons and 1.2 em..
to the right of the midline., The left cerebellar hemisphere
was compressed. : ’

The left eighth cranial nerve ran into the mass, _whilst the
" “left vertebral artery, which- lay on its.surface, was partially
The whole was covered by the
arachnoid mater, which could be moved freely over it. There:
was evidence .of raised intracranial pressure, with flattening of:

- 'the convolutions of .the cerebrum and bulging and thinning” ¢

of the infundibulum, but the lateral ventricles appeared to be-
normal in size.” No othér lesions were found post mortem.. ..

- Histologically, the tumour had the appearance of an*
epithelial type of cpendymoma (Fig. 1).  The cells composing:
it contained round of oval nuclei showing rather coarse*
Many of these cells formed canals with:
empty lumina lined by a single layer of cuboidal or columnar

roseties. around coils of cell processes:" ‘There was a complete:
-absence of a basement membrane separating ths rosettes.from:
the surroundmg stroma.
and in some. areas the tumour cells were arranged .around?
them, their processes'extending to the vascular cndomehm*
The stroma consisted of-a ﬁbrlllary network.

-

Case 2 ¥

A boy aged 16 had suffered from headaches and occasxonaé )

* vomiting - for two months ‘but remained at work until thcx
. day before .his death, He then complained of very severeﬁ
headache and went to bed, where he was found dead thes
following day.

L Y

' E A
Sudden death has been dCSCI'led in many cases of sub-g
tentorial tumours, but such an.occurrence is almost invari-7:
“ably preceded by symptoms of raised intracranial pressure®
. severe enough to induce the patient to seek medical advice &

some months before death. In the first case described here:*

Superiorly the tumour reached and com-. .

- The blood vessels were thm-walled,‘xJr .

M.mxcu. Jomwu, :_'
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