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Onptor, K

Introduction,

Toberculonis morbality end morkddity ave atill hich in
wany parts of the world and the cost to some of the affected
comntrien o bhmenee hoomne of the fg-m—méc:ﬁaﬂmg economic enld
pocial factom associnted with the digenses The Worldd Heoolih
Cepenisation calouloted thed belwocn 0«80 ond 3% of the worldds
popilatice hag dnfectious puluomexy tuberaulosis » fignves which
mpresent bobwoen 12 ond 25 million people (HOIM, 1959), Indlc
alope prchably harbours & 4o & nilliion aotive coses (Indlon

Oounodl of Mediosl Resoawch, 1959)

Sgadnet this bodkgrownd the pomition dn the Undted

Kingdon con he objeotively cosesseds I was suggested by Logsn
ond Benjomin (1957) that 375,000 paticats In Bpglond end Weles
had vegpivebory twherowlosis and that of this mwber some 45,000
e infectlouss Ilowve recent suyveys; fyvoe the Chilew Medical
Offdcexts Anmnd Report for 1962, showed thal over 310,000
tberanious coges were listed as etiepnding olinios for treatmend
or supervision. New notifications totalled 20,519; a wveductlon
of BeTh an the 1961 figure of 21,77 Corzesponding statistien
for Scotlend wore 2,042 now camos, Gl.40% loss thon the 1961 %Loted

of' 340356

Duping /




RESPIRATORY TUBERCULOSIS,

NOTIFICATION RATE PER 100,000.
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Fig. 1.

Showing the steady downward trend in new notifications
of pulmonary tuberculosis, The graph for Scotland is
interrupted by a spectacular peak in 1957, when the
effect of extensive M.M,R, was felt.




CASE _RATE PER 100,000.
1952 -1962.

PULMONARY TUBERCULOSIS.
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¥

Fimvdag the 3«%9‘#:& *mﬂwigfémva Hootlendts @.z?.w:r\cmloé:%,s desth
wake VORS, md A% was 3:1&*%§ windd 2048 dhat this trend wes pevernecds
in the next devede thero was o £all of 828 in hoe mortality vate, o
flgune which compoved Lovowrsbly with ot of other comntoles end
ellowed Sootloud to move fomn FIFth 4o eluhib highest vhon the deoth
pates fop Buvopssn countyles wore tobulabed, Morhddiby fliguwes
fodldowad a broedly simllexr ;{m'i:'{:eim’g new povifications increased
fueing the ninetecn~fortles ug lovelled off et the end of the decado.
e steady Dall whleh ensued wag only dntoewxwpted by the spectomllory
foeak™ yoors of L9570 when widcsproed use was mads of Mees Mialaburo
Radlogrephye  The dowmward dwend was then resunsd (Plge 1) and soday
e amwlative effects of Iuproving soodel cocoditions,; systomatlic
cage-finding end the ava.i:t.asz;é:i;my af effective cdaomotherapy ond

surgery bave veducsd the whole tubsvoulegis problen to o size wuch

mowe menageahle then thet of 10 years apde

Toe mony years the Cldy of Glaggow has had the vaenvisbie
‘ ’
soputation of baing coe of the Wberanlosis "bladkspoba®™ in Gurood

Brdteing and in fant the norvidity aad monsalily make bhas bhooen
]

&

"

congletently bigher la Glasgow than in eny other Budiish oty

(Bigpe 2 & 3)e  Neow potificabions dn Glosgow sbill number move then
4000 pop ym‘*, ond 4% 1e obvicus thot therve iy much 1o bo dene
before the disecase osmn be regawded ag Plaplly chodked, let alone

erodicoteds. The latest camplets Plpures for tuberaulosis in the /




GLASGOW - TUBERCULOSIS

at 31st. Dec. 1962,

TorLiows p. 2.

Clinic Area Respiratory tuberculosis. Non-
and Not respiratory
Population Sputum+ Sputum-VE tested | Total] tuberculosis
EASTERN
Pop. 238,586 563 2163 1160 3886 199
NORTHERN
Pop, 205,267 670 2145 449 3264 214
WESTERN AND CENTRAL
Pop. 210,266 431 2418 374 3223 210
SOUTH-EASTERN
Pop. 218,587 99 1804 185 2088 139
SOUTH-WESTERN
Pop. 156,441 162 1406 150 1718 94
TOTAL |
Pop. 1,029,147 ' 1925 9936 2318 |14179 856
TABLE 1.

The position in Glasgow at the end of 1262. The
figures for 1963 were incomplete at the time of
writing.




/ whe City apply to 1962 end thoy ave summaviscd in Poblo 1 =
raspivatory end non~regpirvatory, bacterlslogleally positive and
otheruise, geographical digtvibution and dvcidence. Nevertheless,
the goneral %ma@ is downward, but one diggquioting feabture of an
otherwlise hopoful ocurrent citunblon is that chemothevapeutic progroos
may be self-Lindting wiless cerofl attention dg pald to en aspeot of
ever~incressing significones « the phenomenon of deugevesistonco,

primayy or aoquivaeds

Dyugerosistonce end its associoted prdblems ave receiviug moyve
abtention ia meny csnbres throoghont the wordd. A rocont Leading
Avticle (1964) discussing the relabtive merits of the vavlous indices
of tboreulosis ob present in operation (mortelity end notlficnbion
records, moss vediopraphy datn, twhorculin test zeaulis, obo,) hos
suggeated that wogt dmportont of all ln the future will be the
dnfommation evelleble from the National Irug Resiotonce Regliotors
The position in the United Riagdan on o whole hes macently hoen
dinvostigated by the British Tuberaulosls Association (1963) snd
this study of o rondom sample of pabients known to have had
pulmonoxy tuberawlonin for ab least o yoor showed that 825 of thely
culsures wore resistant U0 one o more of the gtendaxd three dvugs
end thot 4i1% woxe wesistent bo all thiee. OColoulations suggested
they da 1960 some 3, E‘;OQ patients in Gpreat Britain were havbouring

orgenicmg rosistont do one or more drugse In W some susvey were /
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/ wore ghown the propovdions of the population with roslstont culiures
dn different parts of the country, urban, suburben and rurels once
again the Glasgow rate of 20,9 per 100,000 was the highest, folloved by
Bovvow-in-Tumoss with 15,6 and tuenty four othar erea clinlces with

rates betwesn 2.0 end 1l.1 (2@l per 100,000),.

Beceuse of the persistence in Glapgow of these high figuves for
tuberculosis 1% was plonned to give the problen of dmg-resistoncs
special attontion and eccordingly, towords the end of 1962, it wos
declded o esteblish o rogister of oll patienbs in Glaggow who wene
excretling drugeresiotond straing of Mycobacteriwn tuberoulonio. It
viag thought that the information aecassery fovr smuch a reglater could
bhest be obtained by Linking all the becteriology leboratorien of the
Wegtern Regilonal Hosplial Doaxd o o central Refereuce Laboraltorny
with the following principal Lfunctions.

1 The stbJeation of all strains of M. tuberculosis
;3 a o -
recoived bto a stondaxdl investlpption.

The deterwmination of the overall inoidence of

straing cegistant Lo strepliomyeing, pavessminoselicylic
aeid and isoniszid, or o eny codbination of those
drugse

3) Yhe pexiodic review of changen in this dncidenca,
onee estoblished.

e
Ly

) The dotermination of the sensitivity of those straine
¥o o ronge of Mseoondary' drups - viemyoin, oyeloserine
and ethionemlde dn the Dirst instence.
dn accouns of the esteblishment of, the wikings of, end the

results obinlned by this leborvatory fonms the substonce of this thesio.




Cheptor Il.

Botoblishment of the Reference Tebovatorye

The fomdations for this new dovelopment were alxcady
ovailable at Mesmaslkirk Hogpiiteld, Renfrewshlrse in the facilibtlien forp

the ddognosis and agsessnent of wiberoulosis dn patlents of the

Victoria Group of Hogpitols - malvly, oulepatlents ab Florvonce HStreet

Chest Clindic and ia-patieonts ob Mearnskirk Hospital.

Lo wos enviseged that wveglonsl laboratories would send culiuvres
from the Pollowing pablents to the Refexence Ieboratory.
1) WVew oases of twberculosis (of any fom) oo oatdmated at 1,000
2) Kuown drug~resistent cases ess cotimated ot 500,

3) Svspested drug~resislont cases ox those
canes ghowlng o changing poattermn of

drug rosistanee ses  Cobimnted ot 100
4) CGases with persistent positive culbures expected to be few

ofteor on initisal six months chenmotheropy eee  among the originelly
sengitive atraing,

As 1% was plooned to accept cultvres from dhe swrrounding counbien
within the administvation of the Western Reglonal Hospitol Board o
wodsing eatinate of 2,000 « 3,000 ailiures pew yeor was mede and vhe

lebovatory was geowad to couplede 40«60 tepbs per weeke

L% won approciated sl o very cavly stoge thabt the acheme's fall
potential ag an epidemioclogieonl. tool could only be realived 4f the
vocond=lceoping wore of the same high standard ap the techmology.
Porm-{31ling hod +o he kept 1o o minimmm for the convenioncs of the

vopionnl lobovatories, yob o gartain awount of infomebion was f/
4




Surname of Patient ............!S.'ﬂ!:r.ﬂ,'.................
(blook letters, please

e WS L ANV D

1423,
NESTERN__REGIONAL _HOSPITAL _ BOARD
VICTORIA _SECTORAL _BACTERIOLOGIGAL _LABORATORY
MEARNSKIRK _HOSPITAL, NEWTON _MisndS, REVFRGWSHIRE.

——

TUBERCLE BACTLLUS (DR SENSTTIVITY) REGISTER.

BOX ..v's tevenie see

Christian names .... ..a2oM% . B ... Date of Birth ..19..2.8.4.3%...

Home address ,..01 . CAKBARK PLACE Nationality .. LBrRimisn

"seas ases evécEreimaacs

Yvewssass O cae

¢rasGow S

L R R R N R N R RN Y RN S S A Y

FLoRENCE S-. Hospitsl or

Base Clinio .....J,LORBNCE &7 .. ...cClinio No. ..).3729

+e saafare.e servee

Year originally notified as suffering from Tuberculosis ... '.960 Jee sen.avenne

Site of lesion from which oulture derived ... .UEMONARY . ...

Laboratory sending oulture ... N.'EP"R'?S KLRK .

L P I NI R R Y

Culture Reference No. .(?.3.5'.9.7.2'..'..........T.B.R. No. .....,.C.)Qﬂ'..‘.........

A,

E.

Catepories Delete what is inapplicable

A new osse of tubsroulvdis " S T
Organiems concidored resistant by D T

local laboratory . YES )w’ , Mowu
Pationt producing positive oulture ! l

after alx months' chemotherapy VYRS

el

Pattern of resistance appears to be ) 1

changing /YC( " N0 HOR-RNOWN 4
Relapse case ;g i NO ll

Commenta firom local laboratory =~ scnsitivity pattern, ctec.

RESISTANT To  STREPTsMyciN  amd ISONIAZID,

Fig., 4,

A specimen request form.

J e
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Fig. B.

The loose-leaf sheets were ruled on both sides so that
the results of 10 tests could be carried, although only
3 are shown here. The number in the margin (e.g.1423)
corresponds to that on the right-hand top corner of

the request form (Fig. 4.).




/ voa necessowy for relisble identification of each paticnt's culture

and fov the agsembly of the desired data., The layout of the fom

agroed upoa i shown in Flge. L.

After much considevation the following three simple and

aomplementary recoxris were seleciods

1)

39

The Register itsdlf « o simple numerdical voll sllocating
a nwber o cach patient vho fulfilled the criteria for
reglatrations

M aldphebetically avranged dndsx, allocating locse-lesf
shaots to coch pationt. | Thls cheet carried the patient's
personal. dats and rsgiatration nubor, and could
aocamodate the mesults of ton succossive sensitivity
tonin, malking eny chonges in the patient's dvugessasibivity
pattern visible ot o glonce. © Gontinuation sheebs could
be added as vequired. (Wlge 5)e

A wvisual punch=card system for repid anslysis of the daka
«~ Brisch-Vistem (Covtor-Parratt)e Cards are lebelled
with the feature it lo desived to xecord (so that the
gysten is veadily cxpsndoble) and the infommation Lfor cach
patient in entered by selecting the eppropwiate geb of
featune cards and drllling a cizoular hole in the mubered
sauares - the parblcilar muber corvvegponds to the
reghobration maber (Mge 6)e For molysis, the feature
uviadey investigation is eapily solected, when all the
ragistration nunbors of patients fuliilling the pardicular
conditicn will appeer as holes on e eppropyrlate carde
Various conbiaations or ssts of conditions cen be examined
simply by evexlaying the selected featurs cards and noting
which mubers ars dampon 4o a1l the cords l.e. vhich still
appeay. s holes (Fig. 7).

Bach new culture yeaching the laboratory was firat checked sgainsd

the elphebetical index (froquently, culiures from the same paticnd

appeered from dwo or more laboratorics): geanine new culiuies to the /
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/ he Reference Loboralowy vare reglotorad, bub culiures resppoaring

for pecond or gubzequent examivadlons were simply continued on the

corpegponding alphobetical sheet with thelr oviginal regisbration

P

nathers  Any changes in porsonal date oy lebornlory zesults wore noted, -

et T

M avnueld complede rebtuwrn wan plamed fopr the Depavtuont of Home

ond Health for Scotland, together with seotoral ebetracts for the

supervising Chest Fhysicien of the CGlty of Glasgow, for the Cliyts
Publle Health Dopartment, and fow the Medical Ofificexe of Health of the
parbleipating eveas. In durn, infowmation wep fo be senh to the
Reference Leboratory about pabtients who had died, choanged thedr eddressy

3

etce In this woy 1t wes hoped Yo melntain the reglsber in on

g vp-toedate condition.

I sppeors that the only obher established project of this kind
in the Unlted Kingdon ds in Binninghen, whose register hes been
meinteined since 1956 (Thomas 1961).  I% has been of parbiculox
interents to comparae G»lasgow“& figures with those of Biunninghem, where
the population is simllar end the hotification vate not moh lower.
There, the nuwbeyr of patients elive and producing resistont organicmg
hags follen from 149 at the end of 1957 to 47 in 1961 » o mudch lowew

Piguwrs then Glasgow’s 1963 botal of 372.

A Central Reglster of Diug Resistent Cnses has been recommended
recently for Inglond and Weles by the Siending Tuberculosis Advisory
Commiltiee; and it dg undersitood that the Tuberaulosis Reforence

Iobovatory at Cardifd ls 4o colloborate with the Statistics Brauch of /



@ ¥

/o2 the Hindstry of Heelih in o dedailed suivey of cases of
Wbherculogis fran vhon have beon deolated bacilli showing significont
L} .,

reslstonce o the standard drugs dsoniaid, pavassminogolicylic acld

and sliveptonyolne.
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Wres & a2 o oy Nex
Hetordols and Methods,

Before perfoxming sensiiivity tests subculiuves of all specimens
necolved were made on lowengtein~Jensen slopes, using a wilde~gweop
techmigque o ensure that a truly repregentative sewmple of the owiglnel

grouth wes token.

The subocultuves were ducubated et 37°C Loy L0=21 days till
actively=growing, pure wlivres wore cbltaineis The dmpoctence of
dnoontum gize hap been stressed by meny workoers end congideyxeble cnre
wap taken to kocp this factor conwbont; nichvome wive (25 SeWegs) was
uged to propave stondard loops with an oxbernel dismeter of 5 nnges |
and these were checked regulavlys, TH was fownd by oxpevdment that the
smount of cultuve vhich would Just coveyr the distal part of such o loop
wes equivalent to 2 memse modst waighte Uhis quantity was tronsferyed
1o & mierile bijouw hotile contalnlng O.4 mle sterile dlstilled waber
and six omall plass beads. Dvon suspension of the inoculunm was onsured
by agitation on a ¥elm shaker fox b minuvbes, and setbtling was prevented
by gentle shaking at dndorvals during the inoculation off the complete
set of testa - one loopful of the fluid sugpension was spread evenly

L]

over the entire surface of the test mediwn in cach bijou.

Bolid medla were used throughout, Lowenstein-Jensen medivm belng
prepared accoxding to the method of Mackie and MeGarimey (1960 a).

Strepbomyoin, peveseninosolicylic acid, lsoniezid, viomyoin oad /




/ end eyclogserine wers dissolved separately in sterdle distilled watew
and added to bulk LowenpicineJensen mediwa to glve the final
concentrations shown Delowe Three millilityre smoumts wore dlspensed
in halfeounece gorowecepped botbtless the capn wore maxked with the
anbiblotio concenbration, each entibiotic having o sepevate colour for
gape of ddentification. The bobtles were placed in dunspilosators in
the sloped position, ond 30 minubtes weve allowed for complote hpoting
of the loadsd Junsplssator 4o 800(2%3 this temperature wag monbained fow
one hour end then the bobtoh wos allowed 0 covl to room tempeveture,
Mtibiotic-containing medin wore proparcd each week aad usged ifmmedinitoly
go that dwg dotexdoratlon (due 4o storage) was minimele Docouse of
its almost caplete insolublility in mtés? othionomide wos dissolved in
@thylone glycol before belng edded to vhe lowenateinedensen medivm,
Control wbes of medium wilitheut antiblotic were incorporated in each
teote The final concentrations of the vexious entiblotlos heforve

ingpiceation wore es follows (in micrograms per millilitre).

SYropbomysia 1 2 & ] 16 32
Pelofia 0e2H 05 i3 e 1.3 8
LalloAalie 0403 0.06 04125 0425 065 ?. 50
Tiomyoin 16 32 Ghy. 128 256 512
Cycloserine & 8 16 32 N 128
Bahionemids 5 10 20 L0 £0 160

Bach complete set of tests (Mige 8) was inabated ob 3770 for 21

doye before yeading. Fow each week's tests condrol sets uoing /
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Fig. 8.

A complete set of sensitivity test bottles
ready for inoculation.
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GLASGOW VICTORIA HOSPITALS

W.5.B. & 5, 11663

BACTERIOLOGY REPORT NO..¥323........

A specimen report

Patient’s Name Hospital Registration No. Ward/Dept.
John D, Smith 1] 817 | 219 ‘ Florence St.
Dr./Mx Hospital or Address of Doctor if to G.P.
Physiclan
Report on specimen of Positive oulture Date received 31,5,63,
H37Rv Test .
Antibiotic mcgm megm R‘ﬂ:ﬁ:‘x Interpretation
R. | s. R. | s
Streptomycin 2 4 32 - 16 Registant
FAS, Do ) 1 1 Sensitive
Tsoniszid 03| 06| 1| 50 | 32 Regiatant
Viomycin 16 32 | 16 32 1 Sensitive
Cycloserine 4 8 8 16 2 Sensitive
Ethionamide 10 20 10 20 1 Sensitive
yas
Diate...25.7w63¢rrmee TBR 109k Signed........ —M_ /am“d ........
Fig. 9.

form,



/ using 1 37 fv end o known sensitive strein vere included.

intovpretetion of results. A plrain wes vepgavded as xeslotont

0 o perticuler dvug concenbration when contivend gvowbh, inoumorchle
colonden, or more than 20 dlsorvete colonies grow al thal concentration.
Roglostance watlos weve caleulated by dividing the highest concenbration
w0 whlich the teat stroin was resistont by the highest concentration to
which the B 357 Bv was resistont. The grlteris used for the
clogsification of glraing as "woslstent® or “"sensitive” wore those listed
in the dwmsociabion of Glindenl Pathologiots® Droadoheed Noe 32 (1961).
Tov dsoniazid o vablo of 2 o less was vegarded as seasibive, & oy move
vogintonts  For the othor snbibiotics o vatio of 2 or leas wan btomed
sensitive, 8 or more wesiotonty o rakio of & ws veganded ag
oubtfully vesiotent® and the tent was ropested, thereafter o watio of

b or nore wes olesged og roaistont.

Stewart ob al (1962) have prosenled evidence that othionemide
gensltivity vests ore meore accurate IT Youmans medium ls uged idn
proference o Lovongteinedenson, but it wap Pelt thalt the uvse of o
Aﬁ@lﬁ.ﬂ. nedivm was safer in view of the leaxpe nuwbor of tests to he dane
on o roubine basgisi Lfurtheymore, clinmicel correlation of the

Lowenpioln=Jtensen teat resulis was found, on enguixy, o be good.

o copics of the test vesuld wewe send to the leboroiony
submiltting the culiure, one for rotentlon by the bacteriologlat and the
socond Por trenmnission fo the clindoisn involved. A specimen repord

Porm Le shown In Bige 9
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Chopter IV,

L3

foalysls of dwugereslstance figures dn regpect
of streptomycin, paresaninogalioylioc soid end

Jeoninside

Yhe profound ehémga which the dlscovery of cffeotlvy
chemothorapouitio agents has brought sbout in the treatment of
tuberqulosds g apt o obhsoure the fact el the oldeast of these
woapons bas been la general use Qo not much morve than a decede and
that dn this relatively short period 1ittle hes been definitely
eatablished dbout thelr fundomentel mode of acbions IH dg perhaps only
natural that the pressing oliniosl need for effectlve romedios hap
resuwltaed in o great ewpsnslon of the scarch Por new antibiobics, bub
it seens wfortumate that the engelyy into the basic mechenisms of the
development of diug woslglance should have been pursued only on a

aubatentially smaller seale,

fome of the earliest work In the lattor ficld wa uwndortoken
by Umbreit et al. (L95L) who suggented theb strepbanycin®s bacberdcidel
action might be due o dnhibition of the oxgeniomis metebollsn dn respoot
of condengation of pyruvate and oxslo-acetate. Othor bheorios
pitvibuted the drugls action to dnhibition of dephosphorylabion of
mononucleotideos and depolymovisebion of mwlele acids, or to dinhibition

of eerobio and ansevobio desmination of certaln nucleio acidse Palne f




/ Poine ond Gloxl (3.953) sugeented thot the gelient featuve wos an
dntersuption of oxddobion brought aboul by preventing the synthesls
of certoin csgential engymes. The vowiovs theories woxe
comprohensively reviewed by Bogle and Soz (3955) but they cowld only
conclude that some f the motobolic offects of sbraplomyain were nob
necessarily solated o its gytotonio acticn, and that no satisfactory

explanntion had beon found,.

BICPiculty dn deoiding vhether any one bicochemical wvpsob wag
divectly abizibutoble o the effect of the antibliotic on esllvier
petabolism ov wos slmply & scoondary menifesiation of the dying coll
was not confined wo stropimyein alone. In iaveptigating the effeats
of dwondesid Tovkemize ond Pedkemura (1964) confimed thelr earlier
ohservationg of gpecific dnhibltion of pwvelein gynthesis in yycchacteria
emposed o the dyug, but thoy wore wnable to dotermine thot the effect

WaR 8 pINwary once

A fudl undevatonding of the meons of development of diug
rasigtoney would be of great value ln assessing the relotive dmportoncas
of the mutotioned {penetic) and envirvonmentel (edeplative) factors,
ghout vhidh there hos been much controversye. Molermott (1962) hes
come o belicve thot no one explenation will suffice for oll pes of
drug wasistonce and hoe hog given a tentative classlfication of the

difPorent fomms vhich moy ocours

1) /




1) Gaotypio -  oxtmplificd by reslotonce o stvepionycin.
2) Bogyne chongs « %ho most femilicw exemple ia the welationship - @

of gtaphylococenl peniciliivese to pendcilling
snothor possible czemple do the peroxldose oF
cotalone defloiency of corteldn lsonlagide
reslotont Straing.

3) Phonowypic (or the wstoble fomm of gume dsonlegideresistont
pocudoresistonce) - atooins desoribad v chapter VIIIL.

Whatever the final explenation of many of the phonomens
associathd with dmgeresiotancs and encounteored both In vivo ond
in vitre thewe is no dovbt of thely pgreat clinicnl offectivencss and
value. Pugeley ob ol. {(1960) have compered the resulbs in active
pulsmonary disease before end afler the intwoduction of chemotherapy, end ' -
the vemarkeble dmprovement walceh they found in the Mife oxpeciency of

viabing of the disease o shown belowe

Bxpectation of death dn 10 = 20 yeavs if dizmcose
Chemotherapyi  Mindwal | woderetely sdvenced | far advenced

=

Dadoye W 2005 Yy
Afvor NIL NI 155

“

I this Lavesblgetion twiple dvug bhewepy was given to 140
paticnty for em averspge of L7 nonths (@l‘ﬁ}’},magh wost become pputime
negative after 6 months)e Aftow 17 mmﬁ‘&hs the digcape wos naglive in
1004 of patients with minimol, 976 with modevately advanced, end 8%
with for edvenced leglongss Duving the followeup poriod of 2 = §
years the velopse roto wns 4.

Sindler /
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/ 8iwlley dremedic dwprovements have been meen in tho Hzﬁ.*beé.'
Kingdons  the Deliish Tuberoulosis Assooiations engquivy dn 1961
phowed that the proportion of patlenta whose disease never becsme
quiescent Poll fran 480 enong those £irst notlfied dn IOL7 o 10.67%
emonie the cemes noblfied dn 195k FEncouraged by such tvoads and the
good vesulds of intonsive and woll coeprdinabed tresiment in Bdimburgh
Crofson (19603 hog claimed That in ton months Judiclous chemothevepy
will render sputum-negetive all pobionts Initlelly owcrobing orpanisms
gonaliive o two of the three starderd drugs. Relapses ghould be
vory fow indeede  Ta Biuminghom Thomes b ale (1960) were completoly
suocessful in treating 530 patients (vhose cultures were sensitive o
at least two standexd drugs) among the 1,000 new vases discovered in

1
=

5750«  Plake (1061) zeoporited 9% muceess in the iwnitisl treotuent

kX5

of 50 peatients, bulb the velapse zabe was higher of Li%. Aa
investipation for the Medloal Reseavch Counedl {1962) noted 91%
quiencence among 167 patleonts txeated by chemothorapy fov o yoar; In
& Beyeay follow-up 1t wesn found that the yelapse rote wes 2270 emong
those who took dwugs for 12 months oaly, cumpared with the much move
sotilofactony lovel of 4% smong those who continued troalwont for Pw3
yoarse Sinilar figures were ohialaed by Dutch workers (Muider, 1960)
who atbributed thelir sucaeess 1o three-monthly chonges do the drug
vopine ond enforoed hederesty Tthe molapses woere all of a wild nabuye

ond otalled 6% of all those oviginelly twveatod.
& v

Dosplte these encouraging Plgures thove s no doubt thay /




/ et 4t hos proved dmpossible to abtodn 1004 sputun conveysion i sone
pazts of the Unlied Kzi,rﬂgﬂmé and tha percontage of successes in the
wnder=doveloped countelen mind be very much lowews  Hven o ookl
proportion of fadluren is of great significance for many of theme will
Joidn the rouks of dyugerosistaont patients (whose nudbors ave m}lﬁ ROV
boing accurately assessed) snd thore cen bhe no dovht that the c‘ieavc-a:!,a:@mm{;
of drug resistonce edvevgely affects the pabtient's prognosis. Thimes
(1961)3 prolysing the fabe of whorculosis patients in Bluninghom bebwcen
1956m59, Pouad that 95 of thoso vwith sensitive Dacllli hed died by 'ishev
end of the pewiod, whercoas the walcs for <home with orpavnipns repiatond
1o strepbonycing PedeS, and isondesid wore 30, 204 and 207 ruepcobively.
Fow those with strains veslotant $o two druge the death valbeo wes W% end
for three dvugs, 56%. The same oathor (1961 b) concludsd e the
watherg of vesiy 'hsssai:if ceases o Birminghom had reached o stesdy stolbe
Ingtend of being pradwelldy vaduced as he hed thoupht the previcus yoary
and dn 1963 he fouad 3% Ya 144tle disturbing® lo obscive o wmell

inoroage dn dyogeropistont cases among thons firat notifled din 1959«

o

The figores for Glasgow* ave no lesp disquietiny fox 4 oon bo
gaen feon Teble 2 thay o aubstontiel proportion of the dvugerosistend
casen howe boen notifled dun the yeavs of "moderm" conbined dwemobhevopys

say, in the lent decnde. The ovedlszble records dp not ellow /

Keince this work was comcemed with all patients notifisd %o
Glaspows Medical Officey of Hoeplih it wog decdded 4o include
dn the avalysis patients who hod beon notified ag wibemomdouns
but who were exeroting saonymous straing of myoccbastorin,
These mmbered 7 out of o tolal of 372 (loss thow %) end axo
dloosgod move fully in chaper VIL).
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Begiotancs pottorn by yeay of notlficotion,

fotad

TEAR Stoepd PAS, § INAT | S+ P18 « L1 P « I 8ol Total
M MM ™Y BN PpM O REM O OFM F M P jCosos
Pra=1950 - - L 0 - - A 0j0 A} 2 1 5
1930 - - - - - - - - O
1975 - - - - {3 of - jo a1 a 2
19:;53 - - L4 - - L] - . C} _'
9% |1 of - - - - - - {3 0 i
1935 - - - - - - - - 0
19%6 - - - - {1 1} - - 1 2
1957 - - - - - - - - 0
1939 - | - - - -} -1 - - 0
940 - - - 10 if - -~ 1L 0L 1 2
1944 - - - - i 0 - -~ i 0 L
1652 - - e L 0O - LO0jr 25 2 5
I9L5 L 0 - - - i 3 B e & &4 5 9
ik 11 O] = - - - - {4 315 3 8
1oLk 2 0 - ¢ 1 - - - 6 38 & 12
1006 A & - - I 003 3 o2 28 &4 L
oL - - - w O L} = - 10 1 L
WG 10 Ll - - - 42 3 - 10 M2 B 10
1909 L 0fL 030 A 02 213 X5 A4 1L 8 19
1950 3 4 - L 0 - 2 2v3% 2ph 4y 13 8 2L
1954 2 0f = 2 1 - 2 1o 136 6}12 9 2L
1052 3 331 0 - - 3 Ly Abh 73200 28
955 1L 2 = L LY - 13 3)F - 19 B 9 25
1OGk. 2 0 - - O 3§22 113 0pdh 3135 i6
955 10 1 - {3 O - & 312 0320 3117 7 2
1956 i 0 - 1 0 - ¢k 210 L1 H 218 5 13
057 fh 2 e« (3 11 = 130 2}2 ofj12 ol 3 5 36
1958 1 0 - 1l 4 - H 02 A3 Lp 12 3 15
1959 o i - 2 1 - {4 O - 2 L 8 3 1l
1960 2 0L 033 O - 5 L3 0fj6 Al i 2 18
19634, L0 - ) - 5 013 0yl 0 dh 1 15
1962 L Lyl Ay7 O - 3 313 010 2116 7 25
1965 v O611L 0lx oOfX 0Of2 0j2 0l5 2119 8 27
BATLS L2 81h 23162 3012k 6]92 57} 251, 123, 572

95

¥
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/ ellow scpavation of pximany fycm aaguiyod ﬁfcas:},s*aama :é:‘ma‘ whe yeaws wp
to 1962, but in ﬁnlﬁs worle the dwpression hos bosn geined that smwall bud
plgnlficont mabers of recenbly dlegrosed capes ave stlll becoming é%:;ﬂg%-&
waglotant desplie apperently adequatse chemothoropye A prompective s;;tuii;g*
now belng wdertoken will uge the present Plguves ag o base-Line ond
thopeafior will wecord the year dn vhich twuly ecoulred vesistenoce
developed and vhe foxm 3t took, It 4n Por this reason vhat few delfinite
InPerencey about the fubure twends of dvugeresistonce can be dvewn from
Table Za Zs:%‘eireq.:i:hai@:as, cerbain bogic facts cnerges The dlutwibution
of cases by the guinguennium in vivich thoy were Lirst notified io
Sllustrated dn Flge. 10, and the shope of this curve is dupordont in
agaessing the significance of twvends which emerpe from other qulnguonnial |
voviews” dn this woxrke Todsy's total of drugeresistent coses is made wp
0f 8 (2.1%) pre~war notifications, 79 (29%) during the wor end duediobe
port=wor yoors ond the remainder (745 cpprosinately) from 1950 omvmwds.
In the total of drmgerosistent cesos the ratio of meleo 3 fepale ia

rather move than 2 3§, compaved with L.75 : 1 among new notlficaviony dn
Glaggow in 1952 and 1% is dnderesting to see that olthough theily
wegpeotive graphs approsimate o coch obhey ab Livet thelyr conwses ore
yery diffevont aftopr 19505k, Thother this s the wesult of o

penuine difference In rosponse o /

T In oll grephs and histogrens for compewiscns of Seyeor poxlods

Piguyes for 1960464 hove been eptimated by dncreasing the acbual
1960-563 Tigurves by o factor of 125
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/ o chemotherapy will enly becone evident vhen dwug resistonce Dlguves

hove besn aystenatically followad Dor some yeorsa

I Pige ML the idncidence of xesistance to each drug ds

ralated to the totel of ropistent coses, ageln growped dn H=yoar peyiods,
The fivst part of the preph shows no wenpeoted feaburesy the
coaparatively low figures for the yoars up 0 1945 wepresent the
suvivors fron a period when effcoblve chemotherapy wes wiknown, ond

the death vats was corvespondingly high. Over the next devade the
curves for streptonyeln and isonlazid foliow closely (loss 50 For PebeSe) ‘
the cueve for “all cosos of drug resigtonce®s this period saw the
gradual fotroduction of successlive aunlbitvberowlosls agents o wiklah,
wnforimately, mony cases became resletant in fum. Theveaiew, u?u:,
marked separation of the curves indicatos thay cases of multiple dyuge
resistance have becane less common enong Whe more recent notlficailons -
a wery seblofoctory feature wvich con wove veadily be appreciated by o
detaliled study of the choanglng proportion of cases yesistent o one,

two ox three drugs over ihis perdeod (Blgs 12)e The froquency with
wndch ropintance to each dyvg ocours is cilluatrated in Mg, 13 end 4%
is lntercsting bo nole that the proportien of resistence couned by eny
ong drug is felvly constant no matter dn which bH-year period the cess

was flest notlfisd,

Tougs esnerionce in Blwminchom and whalt can ot prosent onl
-] 3 L5 P

be dlaimed to bo kaowledgesble conjeobture in Glasgow awe wabther ab /



follows p. 18.

PROPORTION OF CASES RESISTANT TO SINGLE AND MULTIPLE DRUGS,

1950 - 1963,
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/ot torience with the mablonal fintings published by ihe Dritiah

Tubercdlosis Associafion dn 31963, This suwvey poivts to the Paoh thol

emong 430 ocultuwes from Yold patients® {thove whope spulum wos positive

at the tme of the survey end 12 wonths previously) only 12 wowe from
patients Plrot notified in 1959-60 snd of those ouly 6 wore drug

vegistont, ood clalus thet the plow deoresse In tho mumbor of dyug

resistont cegen sines the peol years 1980-55 ia proeof of the sucocess o
cagrent anti~tberaulosis neagurepe %The dnberpwetotion of the figuves

obiadned g open to oxdticiem on the grovnds that 4% onmet be assumed

thed all dvupgeresistence developed in the yesr of nobification (an

ossunption avoided in the pregent woxl)s such ctses shovld be elessified

a8 exomples of priwveny rssistance snd showld be excinded from awy slbudy

0f sequlred resistansss  Jorthemmore, if the yeey o which vage

rasletencs was actually sopuired (2ege 1960 for a 1950 pobifiaation) is

no® knowe At s surely dnpossible to pbaly vhether the cument trond ig

upwards op downwards.

Drug resiobant strains (372 dn 1963) ave fownd in ebout 20%
of Glosgow patlents with positive spulum (1,925 dn 1962), Within e
Gty theve ds sowe variation from one aves o enother in the
disteibulion of veslstond cases {Teble 3), The Bostowa end Novthen
seebors have both the highest xesisteuce rete per 1L.000 tuberaulosin
canes and the highest vesistance rate por 200,000 population et vick.
The Tagtem sector's mepistones vele per 1,000 Wwherculosis ceses s

- 4

almost doible that of the zector with the lowost Pigure (Wept and

Contyal) and 1ts vegimbense yate pew 100,000 population is move thaa /

/
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| ' Resistoneo Aré& ﬂeaﬁiataﬁc}é
Aven Replatant |Tuberculous §Rate pow ate por
Cages | Populstion {1,000 9,8, |Population {100,000
fanes populobion.
Fostexn | 136 3,886 35 238,586 57
Northemn | 179 5 5260 23 205,267 57
West end 4
Control 59 7,223 18 210,266 28
Southe
Fastorn _56‘ 2,088 27 218,587 26
Southe , |
Woobem 46 1,718 &7 156 ,..&:ic-l. 29
TOTAL 372 1,179 26 1029 ,147 36
TABLE lee
S 1w | woran (m, ¥) ALL

ARmA " Jd8 drid % Resistont 40

Skt Ele Je)? i 2y CASES,

“ , .13l 3 drug  drugs  drugs R S
sostorn | 1 az,gggj 3 1{e7 | ol 36|99 {31 w55 136 |

¥lsio pq30 F 2l 19 37 | 20% 325 4% 2.00%
forthern] | 51 © 0}12 | & 13 37 |12 21 23 I

Pl2io O & § 10 10{19 | 2098 3% 4% 20041
West endf M| 3]0 1 &y 6f |35 119 17 23 59
Gontral { pl 7)1 ol 54 a1l 9126 | 322 202 304 1007
Southe | M| 7} O 2h17 § 4 18| 53 | 1y B 27 75
Bagtern § ., ; 7 . — 7

¥lifo 11 84 21 922 a8 ush 3% 1007
South- | M| 2] 2 0fp 2§ 6} 13129 | 13 12 21 46
Westom | nl af o ol 3{ 2020027 {287 268 167 1007

mizel 5 126) o162 | 26 92 {250 | 95 128 W49 512

Flazia 2130 | 6] 57 [121 { 268 3% OB 1007
POTALS f=smr .-

1 55 613 6)oe | sojue |am2
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/ ‘hen dovkie that of dhe seobor with the lowesd incidence (Bowlh~
Beatern)s  With ono or two expepiions, the pettom of dwvg resisitonce
tends 4o be moxe congbsnt (Tobles & end ).

SATIE, . G

N2 T ]

Bewi stoncs ‘

' , Total
Aon, Shraptsayoin PebaSa Ieondaznid Gopes
 Hestom 120 (85%) 65 (h80) 108 (78 136
Northeyn a6 {0z) 28 {(50%4) Lo (875) 56
Voot end Centvoll &% (736) | 32 (o) Ly (808 5o,
 BovibeBastexa ¢ 65 (Q0) 36 (48%) 64 (855) 75
Southsestorm 30 {(euh) 30 (6up) | 40 (8770) 46
ALL Glasgow 302 {8) agn  (51) 306 (05 378

Reslatance to dsonlasid coours mosh comronly, except in the
Bosbern area where stveplonyein resistence 4o more frequents  the Labiey
vevally follows deoniosid olosely with Pl.b.8. resiatonce a good deal less™
comnon than oither of e otherse The wsuslly low wate fow
stroptonyein vosistonce end high vate for Pldefs rosistonce In the Houllis -
Wostemn avea axe other two features whilch cmovge from this snalysis,

With /
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/ With the condinusl olesvence of slums end the wedigtribubion
of femilies to new housing schemes and o nepvhy overgplll aveas thope
fovves con be yolovent for only o short time -~ especielly as open |
coges of wberculosis have prlovdly dn such movencabse Dub, iF the
Pl biak Tubeverionis Asssciobion's osbtimate of a tobal of 3,500 coses
off drugerasiatont Wheroulosis dn the Undied Kingdom is corzect then
Glasgow, with lese them 26 of the toiel population, conbaing oL Bham,
3% of these casese X4 46 po resl solubdion mevely o meke
peoprapiileal changes In the ineldence of tho discage, end it would be
a i}x*elggaﬂgf if o folpe sense of securdbty were o develop ab naticnsl
level ond restllt in o premelure relexation of the offorts requived 4o

Y

glemp out this disease albogether in Glasgow and cevtain other

localitiose




Soopter. Vo R

Juedyads of drup rvesdstence fisuves in respoch

) 8 . - - ¥ ’ & - phyealy e T £
of _ viowyola,  oyolosering and ethionemids,

The sppenvence of mycchacterial stvaing vesigbont to the
shandord drugs™ bas resulied in & soavoh for new and move offeabive
aatiblotics, Just ag the ocouvvence of penicillineresistand
staphylococei shlmilated the production of en lamense warher of
altermetive thorpeutle apents. Ag yeb the odditional menge of
snti-taberaulosis compouwads is not wide, bud 1% was hoped that the
prineiples of therapy devdved from emperdence of the primevy drugs
would allow fulier use of the nowey discoveries by delayiug, or oven

proventing, the developmont of vosisbonce to them in buwm,

A diveat compavdson of the effegbivencss of primeyry and
secondary drugs was wmade by Selibe end Beotby (1961), and they found
that the wadiogrephlic snd bagbericloglonl progress of 25 patisnis on
pyreginanide, coycloserine smd isoniesld was inferdor to that of 15
pationts on stygpbanyain and high dozes of isoniaszids. Pywddoxine was
glvon o both groupse They concluded that oaly 48 the latter scheme
was wsuccessful should the secondoyy dvug wegime be cmployeds This
ds o be rememberad when assessing he velue of the seoondoxy drugss
it de hardly surprisiog that few aceounts of thedir wse have been /

* Ehyoughout this work the bewms "stondord® ox “primeyy" drugs

indicate streptonyain, P.deds and isonlosids Tsocondaxyy duags
indionte vionyoin, oydloserine, othlonomide gbo.



/ boen alicpether favourable vhen they ave uwelly wesewved fow

chyvonle gpubumepositive veses who have developed yesistoncs 0 one o
move of the stondexd drugs end whoge geusral condidlon ip somebines
DOOT

The efninisteation of some secondsxy drugs hes beon furthey
complicated by the existonce of o eersain wowat of cross-ropigbmee
with the pvinony dragss Tovkemura ot ale (1962) Powad that mauy
kanamyeineregistont nutents wore less suscapbible o stvepionycin thon
noneaubanis, sad that many vionycinereslatant walants werse less
sogceptible G0 kenemyoin than nov-mrbontss 48 fdn cach case the reverse
wag 10T trne At was goncludsd thot these dvugs chonld alweys be given
in the mequence, (L) streptomyoin (2) kensmycin (3) vicnyoine, It is
Forturmte that this oxder coincides with whal had in the pest been
nomnl clinjeal prectice, though the vse of kenemyoln in Wheveulowis
hog only been on & Limdted seolee I6 bas besn interesibing to note in
'&w present work that among the 35 ebrains showing vesigteancs o

viomyadn only 5 were not also xesistent to streptonygin.

Vardous workors have sugeested different combinetions of
thege gecondawy droge and no dlear ol evidencs has emorged as 4o which
ig the bept scheme. The Royel Netheriends Tuberctlosis Apsouisblon
(1963) studied 96 senatorium peblents whose omppuimms wore vesistend 4o
one 02 moro of the standawd dvuges thoy wewe dreated by cocdbinations
of elther 2 of the 3 stonderd divgs or pyrosinemdde, ethionamids,

vicayeln, oycleserine and kenewyoln. Most favowred emong the /




/e latter wre wogines which dndluded ethionsnides » paviiculavly
ethionemide with cyloserive end pyrezinemides. Il was ﬁé;x*eém@a oned
agedn that sny drug o which resistence hed been denonstrated shouwld be
avodded, and that one new drug should nob be added to o others to
woloh vesistence slmvedy existeds To Scotlavd, Pives (10962} deseribed
Phe feve of 109 Edinburgh cases vhose trealnent begean hetween 195758,
He confizned Thomes's observetion (1961) thet multiple drug resisiance
18 agsooliated with o correspondingly worse prognosis, for 5% of ihs

7L patients dn the tvdsl vwhose oxgenlens wewe weslstont o 2 standard
devga dled with a persistently positive spubum copered with 53% of the
38 whowe ovgenimng were vesisdont to all 3 Svugs. Nevertheless, be
ohigdned very encovveglng rvosulte fron treatment of the latbtew by
conbining pyraginemide, oycloserine end ethionsmides, sonebimes edding
viemyein and isonlasids — Such waldiple thevepy, however, could heve
1itle application in Yhe btroatmsnt of oubepatients. Anothor
disadventage in oud-patient therepy is the neod %o give vionyoin by
njeotlon, and dhis dvug¥s populapity hes probably been fuvther
deorensed by vather wnfavourable reports such ag thoeb of Aronovitch

ot ale (1961), These workers found thad spong 38 patients refractory
to conventionel chomotherapy treatmend with vicayein for seven months
rosulted in hm:ﬁ;@z:ﬁé:@z.c: doal and radiolopical dmprovement only in 3
coses, ond a Durthor 7 had to discontinue teking the dvug beosuse of

edyerse pide=offonise

Cyocloserine came in for similer oriticisn by Cralg et ol /




/ CGrodg o aﬁ.‘..r {1961) who Found thot slihough some of ithelr patients
Brepted with ¢ combination of this doug end isonlagid ettained

temporary sputua copversion the dmprovement was wever moinbtoained, oad

3 of thedy ovigiunl 24 cases were unsble o dolovete those Arugbs
Heopenen eb als {(1960), homever, tock a special interxest in the patients
vinoss vegponse o thevapy vwaa.f«;i_ ponr oud stressed e dmportones of
cxemining the gerum levels atiained by the drugs in such cngesi  vhey
wore convinced ot adoguate doses of pyrezinsmide ond oyclosering would.
produce favourable rosulbs In a high proportion of paticats rasiy Lk

w0 the primery dragse

Many of these reports deplove the frequency with vhich diug
toxtaities wore mob, bub Batteglin ot ole (1961) were ademant that no
toxlo manifestations sppeaved with cycloserine end lacniazid even whan
the blood concentrations of these drugs wors withla the accepted
$herapswtle range and oven without the prophylactic use of pyridoxine

pad ontisoonvulganite

fmong the esvliest oxperdmentol woik on othlonsmide vas thod
of Rist et ol. (1959) who showed 3% (dn andmals) to have on
anbi=tubersulosis sobivity twice that of stvepihonycin and dbout o tenth
that of looolazdds i%e toxiclty was about o Lifth that of isoniosid.
Glinical confimmation of these vesuliés followed, AMlon et oL, (1961),
oftor treating 78 pakients suffering from chrondo pulmonary

fuberculosia with cthicaomide and a voriety of complementory drags, /



/ drugm, condluded that A% wep sm vseful dyug whose velue wap severely
Limlled by the mﬁmmnw of velotively Preguent toxic reactions {bhe
gange of the withdrewal of no feweyw than 32 coses fron Bhiy tedal
alone)s  The British Muberaalosis Asueclotlon (195L) sgroed thab
ethlonemlde, with pyrasinonids op cyclosewding, wws of considerable va;l&u@
wiless dnbolevense developed (in this mpewies hh of the ovigiusl 62
patlents withdrew because of side effecbs)s FPobby and Mitohsll {(2962)
treated 70 patlonts whose orpenimes wore vesistant Lo streplomycin and
isondosid with dshionpwide and pyresinemide, For vavious reasons ouly
L3 continued therapy For 3 4w 16 months sud move than hall of these
showed bastericlogical, clinlesl and rediologioal Jwprovanents

Abthough ethionamide caused gastelic disborbavod and other side effechs
in nony oanes it was dound thet aftor tempovery withdvawal of the duug
At ofven could he wolubroduced pradually end theveafber was tolorated
Gleske el O%Hea (1961) treated "solvagy coses® - ohivnio mphbtunepositive
pabicnbts whoss Grg&mimnfs wore ragistent to sone oy all the slandard
druge - wilh o cowbination of ethlonamide and qyeloserine ow
oxytotracyclive and yegarded the repvlis ss promising, but only for such
selooted copos.  Wuch noxe cnthusioptle way Slavints (1962) veport of
o gmall sories of L1 cases dn which ethionamide combilned with
pyrozinamide ov cyclosorine showed sutistvbervoulosis ectivity clinically
compareble o that of leondozid and gtweptonyeine Good eavly rosulis

wore obiadned by Sooner ond Brace {1962) whe dreated 26 poticuts with /



/ with ethionemide, pyvazinamide end oycloserine md echioved ppuitum
conversdon in 22 ceses du 7 monthas  Althoush dhey had Afoiadty in
perstading saie of their petlents that the cure wag not worse than the

disaage they fell that 80% of chronic gpubim positive cases could bHe

yendexed spulum negative by thin fovn of trestmants

Ihis brlef xeview indicabes thabt nob ondy is there o place,
degpdie thely acknowledgod Limitablons, for these drogs du the cuwrsent
anbituberoulosls srmomenbasdon bubt alpo o veald need for new end
effeotive drugs, }pﬁ@i’&:@:‘&{hw with less toxioltye. Alpoady sipnificant
resiebance hos developed to the seoondery deuge; 71 cases (almond ED,}?B‘
o the total vesistont to the primawy dugs) exe detailed bolow,

Only one styadn was found which showsd any fomn of wesistonoy o the
pecondary drugs in the obsenes of vasletencs bo ot loant one sbondoyd
detge This some stradn wag the ondy exanple of prlensgy pesistenge o

ony of the secondavy dwugn, foy the othor twe ceses showa as 1965

nobificatione dn Pable 6 did not fulfil the coxiteria sob for primory

PERLEtancs.

KR ean be sean Ffrom Flg. 1A that, In contvest 4o the elivaticn
with the stendard drbgs, considerably fower cosvs of resietence %o
wiomyoln, oyclosewing ond ethlonamide oooun o nong the more rectnt
notifdcations than among those fivet diagnoped dn 1950-5%. Fhis
Tiading is peobebly dlrectly velatod Yo the maxiied reduction in tho

nubers of cescs wvesiotant 4o Yo oy more of the plendevd dvugs whidch

was noted among those notlficd from 1955 onverds (Fim. 12), & /
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/o tendemcy vhich would curtall the need for additional chemotheropys
Other Loobups, howsver, which would algo lower the incidence of

y
“es.;:i,g'%;a%@%ﬁ smong vevent notifleations eve the roxdty of primozy

repistance Yo these dmugs end, 43 g to be hoped, the gonuivne wedugtion

in acquived resistones by thely coweful use.

Iy dg vory grebtifying to see Leon Mipge 15 that resistones o
all thyee of the secondsyy dvugs undey congidorabion io very wicommon
indeeds only three dases bave been vecorded, o very differend

gituation fran that with the stondard drugs.

The freguenay with which each devg s dnwvolved in yepistand
canon g shown In Flge 16.  Replotance bo ethionsmide is wost frequently

wat with (890), followad by vicayveln (A97) and oyeleserine (2956).

-

The distribution dn the Gity of ceses showing resisibonds to
the sccondery duvgs do dndicsbed dn Wable 7e The numberp are rathexr
gmalld for enelysis du gulie dhe seme woy e the primery diugs in Tabile

5y ond pergentoge Tfigures axe vather misleading. Wovertheloss, the

shoolube muwbers of cases follow o petbern not walike thet sob hy the
pelnany dyugs, the levgests nuwdber being in the Basbern avea and the
lowent in the ﬁauﬁw‘ﬁe&’ésé&:n. Abtention was dvown to the songuheb
éph@mmi neduve of the corvesponding statlotics dn the pivviovs chopber

endy off course, the seme regervations ave applicable heré,
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GrnpTER VI,

Primoyy Drue  Beointonce,

?;?i,zfs:*i:ﬁg dnvestigation of the entinicwobinl effeats of
streptomyoein 4% wap nobed thalt o swall muber of naturelly dvuge-rosigbood
colls wove prosent in olwmost any myccbecterial population. A similer
dacovery wos mede when deoniezid come into goneral uvse end Hobby end
Lenent (1952) demonstvated thet isonlazid-resictont clones exilsted in
slgnilicont numbern among mosty 40 nob adl, streins of zw:. wiheyarlioels
prdor o contacd with tho deug, Provided the nmuwber of reasistent cells
wes meall the host eovldd eliminwte them vhen the susceptible elements
were destywoyed hy the deugs 4f, however, the number wos lavge the hosi
might he uneble 4o eliminate than and the destrmucilon of gmszﬁézp’isﬁ.‘bl@
clones hy thevepy would alply allow vepdd mulsipllication of the
wndnhibited mycobactoria wtil the infecting stveln was homogoneously
roslstont, »mﬂ,a avtiflolally ﬁm.éhawé stnto was temed aocguized
reslatoncs, wvheress proviously uwnbrented patients infected by such %mmapg;

weye gold to show primory veslstonco.

The adgnificence of primexy resistence s twolfold. Mratly,
4% pregents the cliniclen with an avkwaxd thevepeutic prdblem, @s:p@@:i@lly‘
19 move than one of the stondard dvugs is dnvolved, Hecondly, 1% g
gemmondy vegarded ag an dndex of the control of infecticn in o commndty

end thexefore has value in cpldemiologlonl studien. At prosens the /



/ the Lattor potentlality connot be Mlly zealised heceuse, olihough o
vost store of dnformebtion hes accumilated, the diffexent techniceld =
mothods and different criterle of vesistence employed Ly verdous workers :
hove prevented indernabionel conperdsons of the tvue lnelidense of primaxy |
rosistence, Hobby (2962), after en exbtensive veview of Buropeen, Asion |
and Anericen publications In whicdh the ineidence of primarvy resistonce
B0 any of the three standaxd dvugs fluctunted wildly, sﬂgg@%@& ot this
Giffioulty cold be romedied if certain speclfio criteria weore adopted
Por the collection of worthwhile informsilon.
(1)  Only pevients with nowly disgnosed fubsrovlosis who have vecelved

0o provions sndituberowlosis chemothoreny o bo clessificd ag

forinnry resisionty.

(2) Drug sensitivity tests to be ponformed in a single laboratowy
uwndor cavalully defined condlblons with procise contyol of

lnoculun sisne, wmediwg, Iocubetion pewiod, dyg concentrabions, 0.

(3) Diffozenilotion of tvue Me Wheranlosls and olther mycohasteria

o be careied oute

(%) Resistonce stendoxds Sn leborebory to be volated %o olinically
signiticent lovels.
As thegse ovdtoris have been fuldilled in the carrent
investigation 1t is felb that the Diguves now presented fopr Glasgow are
o tree dndicabtion of tho size of the looal problen end chould be

spcaptable ag a baseline fov study dn fature yeart.




The referenct leborabory exemined culivwes fron o total of 350

*

patients who wove flzed notlfled as suffering fron pulmonsgy wheronlosis

duwing 1963 » rather nove thon o thizd of the year's mobifications and
probably a vory lawge proportion of all the bocteriologically pusitive
cosens 4% i oppreciated that the Dimwes given helow moy be o lLittle
infloted becouse of o tendengy Yo submld oppewently resioband culivwes
0 the refevence leborvatory wathor then sonsitive cultuves, alibough
the original protocol cleevly lucluded ALL aultuves (resiotend ow

sensitive) From newly disgnosed pabtlents.

‘.i!m:erﬁyw‘&iama cages were nccapted as ewemples of primory rosigtoncss
four of the twenty-soven shown in Table 2 ag notified in 1963 wore
excluded for vaylovs roaaoms. The reslgtence patiern of these capes s
ghowva Sn Teble 8 melated to thely sox ond age. 4 phovidd be noted that
throe male casen ove shown as primary resipttnee 10 P.beHe ond Toeballe,
yat Tablo 2 shows only two mele coses of roplotones 10 P.Al.de and
Telohalle dn 196%: this 3o beceuse one of the thive primary coses
developed ropigtones to streptanyein befove the end of 1963 end ia

therefore included in the "yesistont o ol three dyupge column.

The overell incidence of primery vesistance wos G600 5476
zeodatont to me drug, L.7% to two dmgs end l.2% Yo three dwugse This
ccmpares not teo wafevourobld with the A.9% found in the Meddesl Ressexdh

Couneil s dnveptisption dn 1956-7, ond the 3.3% wecoxded by the Public

Health Laboretory Sexvice in the 1960 survays 9% is sppreclebly lowey
thon the Pigure of 11.1% obialned by the British Tuberavlosis Assccintion
in 1960«1, but this leovel heas heen sccepied only with reservation by /

" Pox et ale (1957).
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/ by sone auihovitics beumse the mahers nvolved wove valablvely small
end 4t wos specificolly stated that the series 4id not duclude oll newly
Glognoned and previously wbreated patientas, Tn roviewlug these

Fiooves sone mepervations mist be wmade before sgospbing o perceniogo
Incroane o o sindsboy cnoen, fow, i the abeoluie numbors of new cosey

off pulmopany tvhoranlogis conblime to fall cedh yeor ond the shaooluis

nmbers of eages of primery resiotoncee remoln stetlo or fall nove slowly

the dncidencs of primavy wosistence, oxpressed only am n povcanbagd,
willd, daevitobly show an conved Inovsesc. A nore scouvabte dden of eny
vrond which wey be developing wowld be obhained hy espressing thie
figure on o vobe per wilt of population ob wisgkse Whe mexked
differences in the dvug pattos of coses of primery ond acurdyed
resigtones are gleerily showm in Weble 9.  The dlestwibution by opo end
pex of these cases of pelmexy resisltmes shows 1ittle varistion from
thal found among the patlents with acquived wesinieonos, bub vhen the
Pigures Por the ndividunl drups ave cwamined certoin luportmt

decyepanoies sppeay (Tables 10 and 11)e

3

T4 i evident thald prinery vesistones iuvolving streptonyein
ds mach more freguent then thed duvolving Joondasid, whorees, in the
acgudvad form, doondeanid registanes dn slightly wore Frequontly soon.

331 both foxms of resistenoe Palee dnvolvement is least ovwmon.  Hoaing
these Qindings perallel those of the Db W@eh Tuboraniosis Anscalation dn
1960m,

Rven / :
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Hhven move stiiking (f:é,z:ﬁ:ﬂ;é, 10) A8 the hish ineidencs of iaz?;%mmz%g
repistonce to strepbomysin slone, which ‘me’m WHS :f’:"m{a&mmt half of gi},is._ ';
Hhe onses of prinary resistance and amounts o slmost four tdmes the
Pregquengy of eogulyed r&sﬁxﬂm&a to shreptayain alones  Thad this fa
pot Just o chonce finding (abtributable to the small nunber of cosed
seplyned) van be established by bydef reference 4o Tebles 12 and 135 vindoh K
dllustrate the sems txend througboud the whole of Scotlonds
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Comperieon of the infecting orgeniem's sensitiviiy pabtom to
muberons antibiotion has been found useful in following outbréecks of
slarhylococoal sepais, especially dn the sbeence of *phage dyping
Foollltles, and 4% ls wiforitanate thab the cbove Diadings indicate thab-
the swae sivple bechuique seonod be divectly opplied to the epidemiclopy
of Wwherculosise Novertheless, Fox o% ol (1957), who covld only
danonebrobe a Lipk with o drugeresistent pationd or chamotherany in gboub
hel® thelr ceses of priumary vesisbinee, Telt thet most, 42 not all,
dufectiong with drugsropisbont orgaminms were due o conbact with pabticonbs
who were excreting such stroinss IF thelr theory is corveoh an
explennticn wust be cought for the dilfercncesn botween the dvug patbierns

of prinery and acqguived vesistonce,

i secms wost wellkely thet the development of eny fomm of
deugerasistance should go enhance the virvlonce of eny myccbaoterial
phyoin op 4o neke 1% prodoninante Iﬁmﬁ probeble is the theory thab
towdoyts pabborn of prineyy vesistonce peflects the spresd of mg&%e&&%

ovganisms in the commmlty sone yeors ogos  Thus, the present hish level /



Jlovel of primary vesistonce o stvapbonyoln alone would be adbiributzd fo

the gpread off streptonyalnerenistont sboning dn the caxlly days of

chemotherapy when thils duug wes the only oifective ontismtuberculosis agent

swallebles 40 is osmumed thet Infections by such sivsing ley dowmant fop
o verdohlo nunbey of yewrs hefore memifesting thonselves openly. This
ds nob inconsishent with the uptumnl history of the ﬁi&e&s@a; in conpiling
hie Register it was noted that wmany of the oldor patients belag nobified
for the Pirst time bhad fully sepsitive gbraing, and &4 mey well be that a
songiderable proportion of these wove inteoted in the days heforve
chenotherapy was proctlsed, the infeetlon ransining latent for many years,
ID dhis i the tmee explénatilon 4% follows thad the petier of primevy
roslgtance dn folure yeovs will We determined by the Powvms of dmg
westotense most provelend todeys in other words, an inovease in the
Ineddence of primeyy resletence "ﬁi‘}‘ mudtiple dengs oon be antlolpateds

This poseibllity should be looked an wlth soame spprebension and should aot

as a furtber shisdus o contain the diacese effentlively wnd quickiye.



| GUYRER_VIL,.

Fhe , Avonyeous Mycobaotozin.,

In oy dnvestleption of dxugevesistent tuwhorailesis the 2ole
of the anenymous myaobactoris shovnld be considered os these orvganiamg
ave ofton yosistont o antiniondbisl dwugs. Vhethew paltlents producing
gsach orgendems should he dndludad in a tvberoulosis reglotor is xathor
a porplezing question, for as yet no absolute sgreement heg boen weachod
o the nomenclature or dliniesl significence of those ovganismge M
accepted definitlon, quoted by Fovenan (1962) is et they eve acid-fagh
baeilld distinet from tvbercle bacdlli, iscleted wepoetodly from humon

morbid matovial, after due procantions cgalinet contomingtion.

edeborder (1961) svgeesis thed the whole quesilon of the
shatus of waclagelfied mycobaotoris would be no move than a laboreitory
cuplonily were VIM“S not fow the tendency to place them all in a wolledefined
guovp independent of other nyodbactorle, spmuming the lesiong dn mon o
be non~tuberéuious end thorefore of no epidemiologionl dmportsnga,
Over=opbinlan shout anbi-tberculosis progress has resulied in the
sugpesticn of tho dowm "myﬂ@%aaﬁaﬁ@mmaﬁ“ to cover those digcoses whone
Jeglons exe substentially ddenticad with those of Wborculosds Dubk whose
causative organdoms give a pooy wesponse to thorwpys. He atvosses the
groas dasticity ond adoptebilily of mycchacteris, snd deducss Lfrom the

meny experinends which he olles that all mycsbacterie ave cepsble of /




v

/ of profhcing wbevoulosis, or a miniloy dlscese, In suscepbible
ondnnlag and that i Poronces obgerved betwosn obradnn ovo almply
differoncss dn pathogenic response dn o plven hoglt, varying betivecn

gpecies oy between dndividusls dn a specles.

Conflioting views axe held by Runyon (1959, 1961) who helieves
that the vnelapsllled nycdbactorie yeprogent a number of dlstinet nnd
egpentially steble specles, vhatever thelr ovigine Tuborole boeillld
muketions do not Inolude changos to such stvalne ss ave now designabed

-

Yanolapsifiedt, e points oub thal photochvomogeny hove not sppoered

ag vaviants dwdng comntless leboratory ewmperiments on Me Wwbsroulosis
strains, and that only reavely heve photocdhromopens been known 0
coeaxint with ov follow infectlon with tvue tberele boolllie He
madntaing that these oxganisng sve ot Whergle bacllilli and thai dipcases
wonvlving fron thon showld not be dﬁiﬂﬁ.ﬁimﬂﬂﬁ "wberowlosis®s  This o
probably the most dmportent practicel consideration at the present state
of ovy Imowledge, Por if Xelsborder®s hypothesis 1o covrect the patient
suffering from “emonyuoua® Infection should be treated dn o whexculosis
ganatoritn as o ALPNLals chenotherapentlo problemy whersas Tumyon's
vheoxry demands that the patient should be diapgnosed sed troated os o
gpeelfic disease entity other than wheroulosip, snd should be treated
peparately fran Bodh infeotions. Hiwe u:z;tm@n*: is suwported by o nuwber
of dInstoness dn vhidh coses of “anonymous® dnfention have heen nuvsped in
o tubsyrouiosis ward end have then ombtyvacted franls pulwonary Wbsroulosin.

Hlendor expeximental evidence for this view 48 provided by the work of /




/ of mmgﬁ ond Fragt (1962) who showed thad dmmmdsetion of guinco-piss
with photodhwarogen strelns offorded sume provection againet tukerculopliss
bk not as macdh ap BW0WGey  they awgued b paents with photschronopon
dnfectlon chovld not be plesed dn m%m‘;m% with patients sufPering from

vimlont tuberoulonis.

The angwers o these vavicus problems ave walikely to be
fortheoning uobil peny wore cases have been ‘Embmﬁgmy dnwvesivigpted and
doseribed dn difTerent geogrophical avonse Although atill cowaveiivoly
vare 1t hes been syggested that they mey bootme commoner o trus
wheroulosie declines, (Foremen, 1962) end Punyon (1959) bas indicated
that white nan pest widdle-oge ave espeolelly prome 1o such nfeations =
she vexy gvoup shoud vhen concorn with yogard o Wwherasious ;m:i’e@'izé.m'
in beling expressed in this cowntyy. Peesuge of Lis obviovs dlinicel

hmortones Me duberanlosis has been singled out for the fullest

Investilgntion, and only dn the last 10 years hoag dnterend i othey

myockaoterdal, ilincuses avigons ILilko meny onother medioal prdblem 14 in
AILTioult to deelde whether the dncewepse dn “enonymous® infeclicns o

real o eppavent « dn other wonls, whether an sheolute dvcrense in nuvhers -v
hog oocurwed or whether o grester swayvencsns of and conseguent Jmprovesn mfw
dn dlegnostic methods fow Wweee infectlions bave vncovered exemplos whldh
y&mvmtwly* wore minseds. One %w;aﬁeam whather the adoption of wob oanly

the soreening proceduren fov amliuwes (4o be desoribed lator) bub alpo
eltovations in the elmé:lm‘!. tochnigues for the deconbemination of

apecinens would resild dn mowo feequent lsolaticn of these [/

“«
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[ these uyepbasteriaf Hedgecook mod Pauchor (1961) foumd o founbold
iuerease dn the wubers of unclassified mycdbacterda recovered vhon
02% malachibe green wepleced &) NalH during commesntraticon.  Gchidff
andl Pavehis (1950) suggested that anonypmous myecdbacleria have Loen
encovnored more frequently since the dntvoduction of siropbauyoin,
but Qlavic and Drlschois (1962). failed 4o producs wolessified stwolnn
by sorlal tveansfer of Ms tuborculosis culiuxes on medla contadning
shrepbonyeine Komat ob al. (1961) support Chavistionson and Dewlebdys's
(1960) view that anbitubsrculosis 'é&l@z‘&pﬁ is wlilkely %o couse this

type of dnfection in an individund.

Morka and Teollope (1960) investigated the incidency of
anonyinous myoeobaoteorda do FBaglend and Waless of 200,000 gpubun specinens
adlbured 1% vere posibive fov U Wberanlogls, snd on furtber
Davestigetion, 25 of these strains proved Lo he snonymouss The nosb
wegeny susvey Sor Boglend and Veles, wxeported by the Public Heplth
Lebovasory Service (1962) wovealed an incidense of L.4% of clindeally

%]

ifhooat enonymous streins ond led% of nonesizniflicont stuaing.

These low figuwes must be related 4o the finding thet patients profucing
ancuymous mycobactovia socn to be much leps dafectious than Hhoge with
iy Whercnlogin, and meporis of Wenswiselon within families ave rayrd.
fingle lnstonces of husbandsto-wife infeation baye bem reconded by
Bedk eb als (1963) ond by HWosty (1959). Cwow eb ale (1957), in o stvdy

of 69 patients with pulnenevy lesdoes associnted with alypical /



Jetypical eold~fast besilli, fownd thod positive twherowlin tosis ond
Kevoys of conbtacts wore much leoss frequent thon in coabacis of g

M therarlosis infookions. Chogmon 0% ole (1962) felt thot evidence
was 0ot concivsive dn xopard to personeto-pevacn drensnissicn end thok
the abin reagtoy vate wes lower thon wuld hove beon empeoted P

anonyimous Anfection were spread in the same mevney va Wwbherenlonises

Other workers have ecasiddored the veoylits of sluin roactlons in
the apparvently healihy, din typiced dwhoeroplosis ond in enongmous dufocticas.
Grlffith et ale ( 1963) ecacluded from o yeeomd Jmporteont survey of
schoolduildven dn Goxdiff that o good deed of low grade senglviviiy o
suberoulin dn childven who hod not hod B.0.6e gppoared Yo be g 40
sensdtiseblion by ba sV of the Babboywavien grovpe Buldeoncs that
tberovlin sensitivity cculd be dexived fran sowces other thon nweon o
bovine Wuborculous nfections wae olge obtained duvidng an Inveptigetion

acnducted by the British Tubsrovlosis Associotion (1963) in siw vouy
different localities in Puglopd end Woless, CGonzvally, theve wes leos

L

sonsleivity to nman than teo evien tuboxcrling the overall Digudes wexoe
1846/ emd 23495 wespectivoly (of 6,543 unveccineied childven cxemined).
Reawlds chtadned by Mellmen ond Bameoss (1962) in Philadelphls showed
that crosge-sensitisatlon do the antigons cumployed mey be an Jmpowiond
couse of sppevent Wberoulin seasitivity. The practical dmplications of
such, findings exve cbvicus Por dnvestigationg of twherawlous infections in
a commundty, or whon conslidering chenoprophylexin for a child who hos no

other monifestabicns of a Wwheronlous infecticn. Kendig (1961) /

-



/ (1962) investigated 10 childven disgnossd es esymptaratile primory
heraulosio, all wﬁﬁmla positive Menboun teste Mo tuboroulosis wesn
vogovered from O pabients, and 5§ photochvtmogons and b seobochromugens
wore culttred fyom othor conese He concluded that alithough such
anonyuous dnfections weve widsepread in Vlrminia vesuliont dscaps wos
probably raxe, and he sccspted the peseiblliity of obbtaining o positive
wiherculin xeactlon In these coses. In later work (1962) he stated
that although tWwhevoulosis wes the major cause of Wbsrceulin sensdtivity
dn Virginde, dnfection with one of the other mycobesteria mighd also
acgeount for a poslilve siin test with e davmeter of less than 10 mmes
and dn o series of 2,000 childven examined by the sewe awithowr (1983) he
estinated that a Lelge positive Mantour tent wag obtoined dn as many ag
2k of fthe reochurs. Io Housbon, Tomas, Haun {(1962) famd thad
dnfeotions Wwith ancoymovs mycobectenis {(especielly Dettey sizains) wore
oven more provalent then with Me Wbevailonis, ond fusther studies (1962)
convinced hey thet mosh of the lowwgreds sensitivity {(discrete papuler

sonobion to the HeaP 4eub) did not zopresent true tuberanlous lunfecticn.

Tn Queensiend, Austrolia, Singer ond Rodda (1951) dhisined
woals weantions to 044 Trhereoulin dn 256 of the obhildven 1living in the
gowthem part of the stote end in 806 of those in the novdhg the
disorepancy between these Liguxos and the kmown dncidence of twberculonis
prompted the mu@mﬁaﬁmg aon of the vwhole role of acld-foet baolllid dn
the eraa end 4% ms‘; discovered that myosbocterin othey then

Mo twbovoulonds ccourred comonly in Quamslond, Thege lovel findivgs /




%
]
/Findings wove broadly acnfimmed by Abyehons end Silvevetene (1961) whe |
strossed that o single test with low doses of fubswgulin was inedequate
For the dedecblon of twberoulous dnfection and wos vnpablgfootory ag o -
sereening oot before rediogrophy surveys. Ia thely dnvestigabtions
veontions Yo FRD- (M. fortuitum) ond FEDe¥ {yellow bacillug) were
reparded in vecsinabed childyan ag orogs-raantlons 10 D.C.G.
The ovlgin of these subelinical Jnfections romaing unlmovn.

Biveot humen tranendssion hes boen shown 0 be rave, wmnd an altemnative - ¢

theony ds that foody milk and woaber conteninated by iafected goil moy be

e source of Detley orpondems; Scommon ob ale (1963) avppo thab, since

the Datiey becillus and Me evivm eppear to be welnted, ond sinee the

lotber con svrvive high btegperatuves end anyxviye for long peviods ln seil,

ony endmal which harboure M. aviwn (or allied speaics) may be a hagerd o

publilo hoolths Bvidense thab nmen contoet with M, aviun is more “

widespraad than was provicusly belleved is provided by the prevelence of

aledn sensltivity to ovien dexdvatives. These xoporbs prompbed o seewch

of the current vetexinery literatuve for descripbtions of shodley :m:i’emf.cma_

dn endmels but only twm brlef repovis of possible velovenoe were fovnde
Lapiong histologieelly rencrbling twberanlovs gromilomods wero o

desoribed in the skin of oats by Brow eb Bl (1962) end Wilkinscn (1964).

Although acid-font baodlli norphologically vesembling Ms twherculosisn |

woxe goen by these authors in no cese weye ablempts to fsolate. the

orgonieon by culture or guinoawplg fncoulelion succospfule  Faw tecimicel

detedds oxve glven, ond dn perticvlor 34 do not stated viniher o vonge off




/ot dncdbetion temperatuves wos employeds  Wilkinson's ascount is of
particler dnterent in that two cals, succeswlve pﬁ‘:-:"’*za in the some
hongehold, devaloped identdeosnld lesiong, euggesting & odemon souvos ofF
Infeation possibly within the house dtselis Vhether dhese woprosend
snonymous dnfections oy ave wove alkin to lepropatous lesions connot be

decided on the availeble evidenco.

There can now bo uo doubt thet disesses akin to Wiberoulosis
axe Gavged by orgenisms other thon M, dvbsraudlosis but it hes been o
foscinnting study to see how the fivsl spovedic reportds contalining
tentative theopies of couvsseandeefect pelationshly betwoen orpaniam ond
dlgeage hove gyadually given way to roviews wmore aumoeyous and nmore
confident o swpply ovemibelndng clinicad evidencs sateblishing the
theovys Covper (I9L8) noted that of 88 strains of M. Wwhevawlosis
tegted twoe 434 not produce progressive dlscase dn puinesspigs.  Tweaty
years letor Bremeh (1938) desoribed o pathogonic asold-fasy ‘E’)as:aii:i,m
which was defindliely nod of the hwnai, bovine or avien verietios.
Banner (1935) vegarded the medority of 15 stwains of “aitypicel chromosen
myoohaotoria® go ueinery ssprophyies but covld oot completely deny the

hh X

pathogenicity of o fows Foldnmm ab ol (QO43) vecorded 20 poeisive
restdbs from 90 cwlivxes fvom e miner observed over 9 yoovs! in such o
chronic case they postuleted “penetration® by ssprophytes bul as no
other sinilay cnse bhad beon dogeribed they fell the tive nob xipe for a

deoleion on pothogenicidys Bubler and Pollsk (1953) isclated a /




/ & Yyollow baoillus? fren subopsy maberiel ik o 21 yesr old mede xr&w}:a@_
adiness vesonbled milisry Wwheroulosls, and alse from nesected lung B4 4o
from 2 oman of LY yesrs vwho bad bad an boewmoplyaing suvgewy wesplted in
imgwwam st dn his condditlon. o both coses the subhows held that the
@‘if‘m.dwi?.(ﬁﬂ was condlugive for regerding the orgenise ag the sole p Lm*sgame
ngents  Toung (1955) cultured o “yellow bacillus?® from the sputum of o
3L year 03..{1 Pemple who hod hod on heagmoptyels, and an identioal orpenism
{alone) was wecovered, afier vight uwppor lobestony, from the svrghon

specinen - agaln interpreted as sabtisfactory proof of pathogenieity.

Move wecent reporxbs of pulmeonary disesse are those of Nag fseRt

end Homilben (1957) dn Boglond; Komal et ale (1961) in Wales, Bughaelk end .
Mogmusson (1961) in Svendinavis, and Urow eb ol (1957), Towla b ols
(1960) and Chelotlonson and Dewlets (1960) in the Uniled Stoteg.
Samdler leglons hove heen degoxibed in Fuerds Roen childven by Bialkin

et ale (1861)s ExbroepwWlooneey disesse is now wellsdooumenteds
cowvlond adenitis wesulbing from enongnous nycobacteriel infection hes
been reporied by Prispick ond Wesson (L956) in Uomade, by Chapmen end Guy
(1959) ond by Pavis and (onstods {1961) in the U.S.4. and by Mevsden and
Hyde (1962) in Englond. CGovoralised nonsiuberculous mycvhasteriosen have
been descrdbed by Mellusker and Green (1962), cutencous mevifestebicns by
Broolk et ale (1960) and by ¥now eb als (196L) snd a Pfated cope of
dissemineded osteomyeldtis by Yakovao ot ale (1961)3 Weed (1956) weported :
suesessiul, suvgery for o case of recwreing wilgvasory ohvoanrio “

osbeonyolitls assoclated with whet he dermed soprophytic acid fash bacilli /-



Sooellld vat walch probebly wore alinfeally sigalficont duemogenio

phrains. The only cese of mepingiils of this nabuve yeb dosovibad ceens

40 be dhat by Chon and Potlmensthon (1961)s tho Jllness proved fatol o

the Yemonth ol Infont.

Taboratory confiymalbion of pathogenlclly rvemalns o problene
Ta many of these studies expevimental dncoulation of guiness<plgs did not
wosult du progroseive discane, olthough the owgenisn often could he
vegoveyved fran Llmlted leslons at the dnjestion site and from repglonnd
iynph glendm, Browa end Glavk (1962) investigated the offectn of 70
sootochronogen abrains by incculation of the clstorna mogne of puines
plgs and produced verious degrees of chronic laflemmatory chenge dn the
meningesns Fhege dhenges were similer to thoss caused by Wubercle bhaollll
of low vizlence but wore regexded ag suificiently distingt from those of
beug, virulent tubevele bacllld as o be of some value iun diffeventletion.
Relkes end Washiogton (1962) confivmed the relebive avizulence of throe
photochronogeny one scotochrenogen and twe Babtliey straine for guince~pigs,
but wewe eble to dewmonstvate small, nonscesecuss epithelicid, grenulomes
in the tissuss of Sywion golden hemsbers and Swlsp-Tebster white nics.
Baghesk (1961} produged lesicus dn the Joints of tundon sheaths of
rebbilts dnjoobed iﬁztg&mzlﬂmﬁy whth photochydmogen and Battey stvadinsg
loslons wlgo developed in mics, ond these apimels seemed to be the most

spsseptible o scotochwomogen nfeotifine

Ths, the chodoe of experimonted sndanl is Jdmporbont dn

dedermining the “vimdence? of these enoaymous stralus, i thove would /



Juowdd sppean to be wmple ovidence for shendoping the benet thab o shrain

evizulont for the gulnes pig alone must also be avivwlent for mons.

Much effovt hag gone dinlto devising othey methods of
clagpifying these mycchacterine I satisfoctory chemical tostsn woere
avadloble they couvld he camployed by lebomniowies which do not have
Fecilitios for onimal woik, but the lovge muber of wmethods which have
been suggesied is in itseld evidencs that none is entively sablefocbory.
Tpwthemoze, wany of thege tesis ave almed only at sepewating Ml
tibzrevlosls from othor nyedbacleria, or the huwma vapicty from the bovine
end eviong and do net offer a gulde 4o the further olassiflication od
wusual streinge With these Miwmdtetions in mind there moy yet be a
ploce Top cne or more of these provedures in a prelimivowy "goveenlng! of
culturens Froobably one of the best ls the dest for niscin production
{Koono, 1958; eod loter modifications). Bloding of besie dyes (Wile
blue, methyleve blue, neutred red, melbyl violet) has boam cployed by
Deghbcorden et ale (1955) and Dubos and Middlchrools (1948)e The
deteotion of enzyne actiivity has also been nsed vs a guide -
aryisulphatogse (hitohead ot al, 1953), urcage (Sluager md Cysoer, 1052),
acylomidage (Bondcke, 1860}, penicillinese (Bondcke, 1957), catwloso
(itmox e tle, 1956) ond peroxidese (Bilef et als, 1958)s 4 relabively
slmple btest is thad move vecently dsseribed by Teukemvia (1962) in which
sodivn salicylebe is incorpovated in ege medlun at o oritlicsl coacentration
of 500 mep/mle B0 sepavalte stvaing of M, Wheroulosis froe other mycow
«backerio.

Quite/



/ tudte a diffevent Mue of study wes that adopled by Beok
(1961)e He noted thal snbisers prepeved agalinst atypicel :
vhotodhronogenic aycwheotorin, My tuberelosin (I 37 Re), Me philed end
e cmommetis gave merked cvossercactions with thelr respeotive purliled
provein derivatives - o m&tﬁ.ng wirieh 48 not at al:!.'émmﬁaﬁ.ng in view
of the vesulis of shkip-seneltivily tests previonsly deserdbeds Beok
wems on %o vee o move refined sechnione (obsorption enolyeis) bo
ddatinguish the photochyomogenic pireing from the othewsy and 1t may Ll
be that forthew %mmm amprovements dn the prepavotion of entisera
may welke yob move gpeqific ali;asaﬁf:imﬁﬁm posslibles. Serological chonges
In ysa:i;ziezfﬁis with aponymous dufectlons have heen Little gwudiods the
electrophoretle Eg:;ﬁﬁ;ezmm of sers from pobleonty with sarcoidosis,
enonynovs Infeetions and Wwbersnlosis were canpevod by MeGaiston and
fudging (‘3950) who Pound o vegarblence bebween the patterns in the Pived
o c::mﬂ:i“s:@.m& but o dlseindlavity hetween those of tuberavlonis end

snonyinous Infeations,

Opportnities of studying the histoleogieal appeavences of
homan Leajons produced by the snonymous myepbacteria have been rave bug
a few surglonl snd aubopsy specimens heve been descoibeds  Ldbtle
Purther dnformation scevs Likely to be derlved from these sources,
however, A€ the oxperiencs of Corpe snd Btewvgus (1963) v borne out

elseowhores; in a wellsdevlised schene the opiniocus off 27 expervienced

]

of slides, ond less tha

g

histopatholopints were sought fn duplicate sets

1% of the Alepnoses correotly selected the anonymous lesions, with o /



F-3

/ o siniler percendase of suncess in pidiing oud the twuly tuberoulous.

From the fovegolng weovicw 4% io obvilcus that much further work
aelll needn to be dene before the intor-rolationghips of these cypanloms
is wnderatoods  An espential port of that worlr ds the detection in
voublne leboratories of anonymous mycchosborin, so that o full clinlcal
ospegamen’t of the patient producing them con ke made and the strain
referred fow Pulley luvestigotion. The soheme suggopted by Masls eand
Teollopo (1960 b) demands Litsle additionel equipment or technicnl slkill
of eny labowtory alveady wderiolning tvhercwlosis culibure proceldurcs.
Thedr method can be summewlised op followss
L) o the woutine examdnation of Zichl-Neclsen smeaws mads fran

mycobacsoriel cultures note the colouy, toxiture end conglstency of

the odlondes as the film fo wodep and the depth of gloloing,
bagillony longth, depgwee of digpewsica and Yeording®.

2) Subouliture can Lowonstelaydensen medivm 3n contimwous Light at
37°C.

5) Svboulture on Limf, modiun containing mjug./m. thiosenlcarhasiong «

2.) Suhoulture on LeJe medivi at 2500

5) Bapose the oxlgined culbure o light ot 379¢ for two ésma.

When the zesults of these lests ave collated &% is found that
encayrnons ayeobacteria show two o¥ moze of the following featuress
(o) Disbtinetive morphology
(b)  Chvomopenicity
(o) CGrowth at 25°C,

L]

() Resistond to thlosenicorhanono.

of



/ o dmportent conbtribution by Vexks end Richerds (1962) is o
tentative nchene of clospificatlon which will include oll the pathogenis
gtreing 1ikely Yo be imolated in the Dritish Isles, based malnly on the
mothods wnblined above but also delking cognlsance of temperatinrg
| requivemsnts, wetes of growth, cateloge activity, growlh in o semi~golid
mediuwm end divg songltivity pebtorns. The anthowr, while wecognising
the dmportence of thils ddwa, believes thot the sugpested dlasaificaticn
dncludes too meny mibjective verdsbles o be acocuraie and introduces
dnvolved %:@mﬁﬁélﬁgy wilikoly 4o be adopled by cliniclona, Althovgh
criticised 'bs::a"iahj By Moxke and Richavds (1962) end by Colling (1962) the
temninology exiginelly used by Bunyen {1959) hes %5:1.1 been Pavourad by
the author, who feels that 1% should not be sbandoned wotil the encnymots

sbtraing con confldeatly be erranged os nened gpecies.

Bome progress alomg these lines hes alveady been mades The
photochranogens can be clessed as Runyon Grovp Iy and they have also been
desdgnated My kensasile Vany sootochromogens (Growp IT) ave thought 4o
be nonmpathogonia, but an dmportent subsgroup recognised e a ceuse of
cervicol adenitis dun children has been nemed M. sovofvlacoun,
Noasphotochromogens (Group ITT) dnclude such species as M, aviun and
Me fntrecellvlaris as wll o8 the Daltey bacilius. Rapidegrowing stooins
(Grovp IV) comprlse Me smegmabis, M. phled, Me rhodochvous, M. fortuliun
ond o mwber of hoterogenesus strains the wejoxdiy of which ave

nonepothiogenice

Tenpite /




/ Bogpite the soggestion that atypleal mycvhasterda dld nod
ooowr dn Seotland (Fitchison, 1962) the lnuveasing wuher of despcwipbions
of these ovganisms Dean peny pavds of the wordd indioated thet o negwoh
For them wight not dn foct e vorownwdings fuvthormore, it we kagumn
thak most of these myccbonierie showed varying dbgrecs of dwug vesisbonoe,
end A% wen dwpovabive that they should be vecognised smong the other
drugeresistont stralns vhidh ware bo be sbmitted Lo the Refervenos
Loboratonye Accordingly, every culiure sultable fov sensiPiviiy btesting

was aluo subjewbed to Maats and Trollope¥s scveening procedure alveady

owblined. Vherve indleabed, cerviein forther inveatigetlons were performed

« additional temperature renge, coabolese activity, carbohydvelte
Permpntotion, niecin projuction, owlmed pethogenicity - end M1l clindesl
dotedls were dbialned bo pewmit o cwplete veview of the patient's
dllness.

1

Dupdng 1863, nine hundved positive spubim culbures from Glasgow
paticnts were sorvened ond 6 weve Pound o bo atypicol gtrainge In
adddtion, ane olyplend strnin was fouwnd smeng the 95 non-pulnonary
cultures copndned,. This voprosents on vwem*al;f. dnoidoncs @f'ﬁﬁ%,

Five of the six pulwonewy isclates were wogewded as of pathologiool
adpniricence (O«80% of all pulmonery culbures). The remsining pulmonapy
end the aonspulncnary stralng wese thought to be caduel isolatos,.
Abthovgh excluded by definibicn fron further descripbion in this suyvoy
4% 1o interxesting o note that the ijncidence of slgnificant spatum

cultures of atypicel mycobactorie in the remelnder of the West of /

e b



/ of Suotlend was Odh@h (B out of 613),

fhe posulis chinindd whih cach of the straine chietned fram
Glosgow paticnts eve chown dn Tebleos Jh and 15. Ceviedn feoburesn are
worliy of forthor coments Mioroscoplo émm:im*&im& of smesvs of these
culiures was only of Limilted velue, for even in rebtrospout the
morphology of none of the ptvaing was sufflclently ebnowmel do have
gllowed o préfw:?;a:i&;mza.l ciiagaﬁzﬁim of "aiyplead strains  ALL the |
photochrondgen wiraing bad identloal drugesensitiviby patternn, bolng
geneitive to the secandevy drugss dn v:?:*e;“@,, they tended o @mé&me
covitakional vather thon Fibzo-caseous loslons, with a cor ;’aﬁp@mﬁm@y
high Proquency of heomoptysic. The noasphotochrauogen straing were
vesletant to Hhilosemlcerbonone, but the use of this dwug in ths &@m@zﬁm
jopt hos cortain qualificeblons. Bight fusther culiuves showed
remistence o thicsemloerbazone on mpseted testing bub vevealed no othey
atypieal fealures and produced propressive sud fadal discope when injected
dnvo guinea pigss enguisy indo the hisbories of the peliends who hed
produced these aganismg showed that dn the past all had had or covldd beve
had this drug os port of thelr chemotherapys o these clroumstoncss 3%

wag concluded thet thiosenicarbazone replstance wos an acquized featura.

Aaimad, experinenis.
Three guinessplgs wore dnowileted with each sirein (2 mgs. nolsl
welght intreperitonenllyl)s Two of the threo phobochromogens foiled to /-

produce progressive discsse in any of the andmals which were sacrificed /
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Janordficed at 8, 12 and 16 wooks ofter incoulalion, but the organlom
could be recovered fyom glonds ot the injeotion gites The thizd stwain
produced enlavgnent of cmendal plovds ap well as roglonel glends in one
of the thres guineespigs, but the dgesse wan not dlssoninated 4o the
abdomineld. viscerie

None of the other straine produced lesions in gulnea-pigse

Tuo mice were also Junomlabted with ench sbredn (2 meng. mobot
wedeht dntmvenously)s  The spleens, Livews, lungs and kidneys wore
exanined hoth mdcroscopically and histologically when the apimals wewe
sporificed ot 6 end 12 wocks afber Indeabion, bub no groauiomatous Lesions
ware Found,

Govbohydrate fommentation (Teble 15).

The fementative propevtics of eachmonymons sbrain ond of ~
drugesensitive and drugsrosistunt stralus of M. Wwbevoulosis wowe
davestigated hy the method of Sweensy and depn {1961). Mo cdleap-out
pattern cmevged, Nevertheless, theve wes brood agreement with thelw
Findloge that the photocdhromogen stroinsg wore less achive blochamionlly
then edther M. wheroulosls ov non~photochronogen stvadne, thet few straing
Teymented adonitvol, lnositol, rhawmose and sorblitols and that few straing
fedled to Povmend feiiotone and glycerols Tom possidle explenctions of
such verlshble results avdses the method ltself mey be technically
wnsatisfeotory, giving Inconsbans veaddngs, ov thove wmay be genuwine
divferences hetween strains which sppeayr in prelininary lovestlgelions
o be Adendicale Support for the seoond altemstbive con be found in the

work of Teidlew and Verrds (156h, personel commmicaiion) vhe heve wed /



Jused clestrophoronis o demonsivate sizpificant dlfferences dn tho
dpoenzymo pattoms of straing vhich otherwiso closely wosembled cach
othors Thus 4% may be that species vevistion among the anoaymous

myachacterie ds Just ag great ap anong, Soy, soluonellsos.

Ta conclusion, it con he glated that thewe is now definite
avidence of the cocurzence of anonyuwous mycobocterdia dn Scoltlands The
Incldonce at prescat is lower thon in Englend end Woleés, ond poevhaps the
mest surprising feature in this comestion is that the mining evoen of
the Heotlish lovlands end Baagb coast d(;s not reseable those of Veles vhere
photochronogon infectlon 4 o relabively common seguel to puevmooaniopis.
L4 may be that on answer to this questlon, ond to many of the others
vhich o4lll sye pertinent bto thls subject, will be found whewn greatow
avtention ds paid to these orgenlams dn all bactexmiolopy Laboxatories so
that o comprebengive a.c?czmm‘i; of their digtribution and hehaviour con he

wade at national levels



1

CHAPTIR EIL,

M dnwvepdigation of streivg chowing

high lovels of romiptonce bo lscunlosid.

s

fmong the fivgt lovegbigetops to nole the inverse
raletionehip between the vizulones for the gulnea plg ond the degres
off wosigtonee o lsoniozdd of stredng of Me tuberanlosis wers
Miadlebrook end Colm (1953) in the Undtoed Stobes ond Bavey et ole (1953)
end Barnetd et ale (1953) in Greot Bridoine. Qcoosicas)l excepiionsg o
this wile, such g those found in the Piwad gorles of cwperimonts
cariicd, out by Peizor, Minkin ond Widsloclk (19%9h), were later abitrmibubted
0 the vge of wired jseniazid pensibvive end isoninzld rosistont
populations rother thon puwve isonlasid veslstent dlones for the infection
of onimols. {Peluer, Widelod: and Kledn (195%) ). Movse et ale (195h)
fwestigated this point in deteldl end gatiofled thenselves thal
eontlicving veports might be cuplalned by such dnconpistoncles dn
Laboratory practices In the peme year Coln et als showed thet the

L

entinless=positive lomiazid-reslatont matant wos much wore pathogenic for
the puinea=piy than s cevolage-nopabive cowberperty Ledlure bo
differentinte these dwo might aleo hove bean a sowve oFf confusion in
eovlicy dnvestlgalicons. The coreldlly controlled woils of Van DIk
(1957)y however, sugpested that scne enomplous resulis couvld not be
completely expleined by verdetions in experinontel conddtionsy omong

L ooelesesnopative straing resiatant Ho l/mgg./ml. docadesid he found

thise vhich wero fWlly vivulent for guines pigs, snd conwersely, in /



/ in onother series, he noted three cotalase positive stvaing sensitlve
o dsondazid which showed deorvanged vizulonge Lo guinds pighe
Ooearsson (L961) olsc descxibed verlations fran 4he expeoted zesulbds in

s L]

oxperiments with fooniszlid meeiobmnt slredns, In onzyne eebivihy, dmg
SR - L] Lo

2

suaceptlbllity paticrn and degpoe of vivulence in guincs plote

Neverthelens, vhe idea that lsonlezid vesisgtont stralas had
reduced vizulencs {or wore “atbenuated®) for guiaen plgs paloed generol,
ocoeptonce in dhe 19508 end goon the theoryts therepsutic duplications

for non ceme wader lovestigabion.

Oesbreicher ob ale (1955) concludad that leoningid was o
wlgue chemothevopoubic agent « Lt olininated the drug = susespbible
sonponents and the host was able Yo stavve the drugeresintent mubouts.
Thoy felt thab if muliiplication of Wihsxele baclllld dn vivo could nob
be avoldad ot the vory least they should ho made highly reslstont to the

a

diveat antibecterial offocts of imoniosid. Opposing puints of view
have been expressed by Gownez-Ricux ob ole (1955) vwho did nob snbloipate
a Laovouveble yesuild in dnfections with atienvabted owpondims, ond by
Peizmor ob ale (1960) who cowld find no covralation botwesn the course of
the disense and the vivulonvs, catalope acbiviity, end isoniasid
suscaptibiiity of the infeciing bacillies A more coutiouns approach uag
that of Mulder (1957) who fellt that o melotionship was probable betwoen
beeillary vizulence sud the clinical couvse of tho diseases he noted

that the nodowity of pobients who were dmproved by doemothorapy /




/ chemotherepy originglly had fully vicmdent bacilld dn thele s;%m'%;&z;
wheneas those pyoducing attemated besdlll semed only o adhleve
squilibeium with thely nfeoting orgenlien » cavitices and posdilve gputla
porsioted and theve ocourred nelther algnifcant dlinieeld lwprovanend

o deterlonation,.

T4 40 necepsary o reocneider the slgalficonce of all this
work dn view of the enthusisstlc use of iscalssdd dlone os a prophylactic
mesgure fu sone highly developsd counlbries, such as the Unllted Stoiesy
(Fevebes snd Mowed (1962), Kats ob ols (1862) ), and as o thevopoutio
agend dn mepy of the waderleveloped natlons, wheve dts chespness and
ease of ofminishration meke A% sultable for lovgeescale admindstration
with el -=:i‘:ivc§3,y Little mcﬁiﬁa& superviclon. It socans that the
weldeproved prinoiples of corbined chemotherspy odmed at proventing the
dovelopment of drpgeresistancs ave being seovificed for two hishly
controversiol reesonsy flreb, thet wedlcabion with isoniozid slone is
better thon no entitubercvlosis treaiment ot all, end seoond, What the
Inovitoble production of lsmmiezid vesdstance da o propowiion of these
podiontet orgenioms ds of less significance than other Powms of
vegletonos, and da o prlce worth peylog for the awe of a pmpaﬁizi@n of
patientos. The fpm‘bi@m of mhmwﬁmmpy which foce olinicians working
in couwntries with Limited siwplics of drugs bowe beon well mavshalled
end. fully exemined by Tom (1964); ho himsolf (1962) concluded fron
extensive field studien dn Vedras thai pewsistent infection wlih mc:mamd

vosistent (cven 4P cntalaose nogative) sbrains wes dangercus for the /




/e patienty end that once esteblished, the disease in mmm 3o nol
abtonasbed snd pelf-lindting as in the guines pige Conelti (2962) also
hay gomded o waxmdng oboub the danger of THAH rosistence avising o a
largs scale dn developing counbvies, snd 3% won dnberesting, ln discossing
this problen with physilcieons in Glesgows o find thaty development of
leondazdid resistonce wes the caplication of chemotheyopy which wovried

them most of all.

Tapther doubt hos been cast en the applioebhility of gulnenwpilg
resulls 5o men by the wouls of Muldsr-de Joag (1957) who hep showy thad
the virulence of lsonissidevesiatont straing fov the bansber is greater
shon dhet for gulnes pips, sod 4% con bo azpued that the vimlence of
the peme mycobeoterial straln way he totelly dilferent for vaylous *‘-:,5

gusceptible monmalse

Maslly, it hos been demonstrated by verdous subhors (ses
Chepter VIL) that several speciscs of enonymous mycdhactouis, while
evizulent op of ondy Limited vixulendés for the guines plg, ove

wadiibiadly pathogenio for moe

4% de concluded that the ulitinete measure of vixulonos of oy
doonissideresivtant steadn must be the patuve wad behaviour of the
dowlon 4% producss dn each pavbiculer hosty +thoe lehorotory worker can
recognise end clagelly the porticular streing by the awiberle nenbloned

above bt 1% must be dn confunction with the oliaicion thet the /




/e guestion of pathopenicily s dovideds  Sovordingly, this review
of infections in Glasgow csused by stralus of myccbasberis msi_aﬂzsa%ﬂz o
ﬁ@/&zg,[m&.* deontazid contalng brief aliolcal swwmevdes dn oddiilon fo

the vesnlts of conventlonel lsboratowy dnvestisatlong (Teble 16)s  The
ﬁﬂ/zzg./ml.; concentration was chosen becsuse this level bod been rogerded

as owitiosd dn gone of the coxlliewr M.R.Ce proJects din which thig laboratowy
ad pavtloipatedy and abtention was focussed on strains resistmnt o this
cencontrabion of isoniazid glone; sunerous other streing highly realotent -
to dooniarid were found which weve elwo vesistet bo serepbanyein m";:c::lf or - .
Peleiley but thene were excluded %o 1«:@@;@ vardable foctors 40 a minimu. |
Haperimontol conditicns aleo weve standerdiseds To enstwe o

honmogeneously resiatent ;;:&s:;gui!;a.i:rl@z the dnooulun (equivelent 0 2 muns.

podss welght) was telken fyon vhe slope condeduing 80 fugefmle deoniarid ond ,;
sispended by sheking with gloss beads in O ml, sterdle digidilsd vfa'tme‘,;f"
The injeotion was mads Intrepevitonendly shove the right gwin of guines ”
phass welghing bobwosn 400 » 600 gromness  The endmels were caged

separately ond wore Pod a stunderd entiblotiosree Alots  Wo animal wag
gacviiiced vndil at least 8 wasks aloy Inoculabion. At enbopoyy

partioular abbentlon was pedd do the glemds ab the dnomdetion slte and

dn the aneoiuan, Yo the gplesn lm&, w0 the liver. Thepe vigoswn wore
exanined higtologically, and vhers the infeching orvgendan cxild be

pocoversd the sensdbivity dend was repeated (Lecs afber animel passage).

In only one of the twolve capds where this wes dong was there en

eltoration in the resistence patboin. The exception (922) ves of /



TABLBE

1 6,

—

Tl ela ade W

wore se



) - (42N !.m N
B TR e 1"esTaTSOd £SoTO3STH Sah ..m
iR Ax . A - H
{omsy TTERE TRIS0STA®SITS *O0UT Nk a : 13 ¥
*sseocad snoTncasyny SATSsoxBoad TeoTdlr 3% pueTE psSaeTux )
*WSTUESIC juaThaTA SATTROTUTIS ~aataee - S Nmn
*flmrsynowWeud JC SWAOI TT® o31dSsp o73ess umorset  Sumgnds § £90703STY TRJS0STA 04T S L =
SATATSCd JUSLGTLASIUT  *THET UL pesosdsns uotrset Sung ¢uorseT ssoaf oy 129
. *IUOTSST si% K3
, S UeERAOIGITT YO FROUSTR enoTROx s ana ™ gqi - 4 il
. (A u b
soutr@ex Aderensomeyo SNOTIBA  *£046T UOTSSTEDBSI UO 5 w.mmmﬁww .
Q9BOSTP GATSUSIxRS axow {YG4T eouesSTSar HYNI podotensy SEmEEeL NH.T
o .ﬂ..w -— -
sruoTnaTa ATpognopun  cAdessyscweys T SATIRISU LFOTOISTUS  o)T g = ki z
- . . Tezeosta®ayTSecout o
uwo T3S sustaed ‘oseestp Areucumiad sarsssafcag 4z PUETS DeSreTUR e
- . - e m..,..n P .)\q.r s i ey n. - m
* fGeroyjoneys £q poacxdny | eATYeRewiLEoToqsTh 2 si - z1 Pt
Itazegsta*egiswsour] <,
*orSoTnoIagny Lipuowynd Teotdly ATTSOTUTIO e Puss pefaeTun L
: *oa13280u g
*cSnap £q DOSTTTIOLS J84%U - g -
SuraT cuieddme JUeIIn STATUSUCIZ | UOTSeT Ssoad op T
‘oSeuresp Surarnboa sueddme jueIINOSY *OTATYOUOAE | fuot ssox? oy £5T
g
P - Saf £9.
£drvIaynouoys J0uy10 94148y *oatgefou] S Pl
% - - s
£307098TY TOIc9STA [ V¢ T .
Bupaesotronep sueryed fqusTnaTs ATRSIOnOpUn fuotset ssoxf oy i *
{
. P > . o 5 SIA Wm. o
fxrotusBoyasd IO 000D TBOTULTO O i°2AaTeTscd £JoT0qSTU ¢ al - ; -
1eXa0STLA NG 0 h -
*saeek | 03 S8unt yioqg Ut Sofunys Aoaey SATSuUOLEW ¢norset ssoaxf o | g
MCEEES RN
J0 perp=(i, Ayt 5 s
) e o - R v r; — T SOLI TSRS =Y bl mm\m\ﬁ Y Y
SEION TVOINITO *sBurpury Ledosny | U AN lapoey” O
Jsa3z sizg ) eSvT) SUULS
] ] i T
"SIINSEE TOINY | oo | SXEeR




I i L Py s——— uum.mn.
9% 9SEESTP JO UOTSUSIXS PoNIel *ZghT UT S0UsssIsSad — wwwab €oq78e una.ﬂ 09 al - I I’
HYNT pedoroasp ‘seSusyo snonozeqny OTISTISIORILUS | 1n puerS poSreTum | 069T;
- { *eatsTsod £SotoysTY i |
*pOTMUTJUCOSTP Su# *g*y*d uotur Suranp LoueuSoxd TBIGOSTA 33TS*I0UT ] g ki Am.m.m ;
quooar £q pejessaffe Suorsey SNOTNOIOQRY TBOTEAL ! ™. 4 puer® snossen M
ssSunt ©30q JO JUSTOATOAUT SATSUSSXO | *oarynfeu L30T09STY X7 o WH
. Texecsta®agrs*oour | 921 8} - 8
‘sTsornoreqny STUCIYS JC OTJSTIOIIBIBYD $S3x30ad 12 DURTS SoesE) +42CT ;
YATITeeT sy
Sduzaugonsuo U0 TIHAS | gaororsyy Tesevsta| g6 sl -] = i
*fex=¥ Uo Seouwrsodde SnOTnOISqN} TeoTdAL suorset 55022 Of mmum.mL
«fdezoyqonieys ug { Teocarrbe Adorcesw N . sak wm
. useTds *ejrs*oour| OWT Si + !
smynds oAT4TIS0d JUSITWISIUT  *SSun JO STS0IQLT PILH 27 pUBTS Snoese) 981t
, *ETCTSeT =5 h.wl
*fdezoyiomoyo uWe TIT3S  *Suruexorys Teamerd waoﬁs.um%&. % al + 7T 7
pue steoaqrr funt fseesoxd snotwnoregn: 2TUOIYD BATSUBYNH  JloT
, -mb.ma%mﬁ.%ﬂuﬁmﬁ _ T § oIk Wa
«fipzoggomeyn Sexrrbes TITIS  *SAT1EISU O3 POJICAUCD |  TBISOSTAT8JTS*OU 8 8 alor
sou mnqande fposoulsTp (SITT USHS 9SBASTD SATSUSLXY 32 puetd snosse
o “Suotser T4
*c9nap LIEpUcost Wo gOy  *L3serdoswaoyl snoTrosoqns 0T al - 4 5
snotaaxd 99Tdsep o5eastp oATSsazBoxd ATSNOTAGD SATSUOLXT o3
*aaTyEdouU »@n.mowmwm. 3
*STEOTNIIAGNS S7 Pegdsros L[TEOTUTIO TB2008TA® 09TS *o0uy  HGT af - z ®
Smmands satarced queygrmasyur fAer-y UO UOTSOT 0T3S 1z puerd Snoese | g4, N.
= :
*aUSTRATA LTPS30N0OPUN amhwwmmmﬂuhmmmg Y ot st - 9 ‘ Wd.
. _ ; SBY OTUCIY! 2oSTA* 23 TS *00
SutgeroTaeop LITPEsyS guq A[moTS SSB0 DTUCIUY .Bwa o 0 6L
bﬁﬂMﬂﬂu! IATYT mmmu..lﬂw..
. % " K20T015TY J84 1 :
asvosTp aatrssaxSoad teisfydowesy y3Te ATIUSOST POLTURSSY e s 96 al - g B
*20NB3~SNIp PUB JOPUSYGE Joerndoxaxy mmﬁm@nm.m o w.. oST: Glo




/ of supesiol dnterest as 4t wam one'of the three shraing vhich caused P

extensive lesions in the guinea-plg

LN
1 fugge/ ke ToNuhaHa 50 fagte Sl “
Before aminal pesasge RESTETAND RESISEAND
Aftor onimal passoge RRAISTANT RREETIVE
A sdmilar lncyosse in daoniasid susceptibllity Sueing endmeld ‘
papsase wop reported by Pelzer ob al (1960) in 13 ont of 46 straing
tegtode  IU mey be that ‘ﬁiiﬁ phenonenon can be explained by a certein
inetability of nowlyesognived vesistones to "isoniezid,for Damett eb ol
(Lgﬁ,}’) noted that dsoninzideresistont varients of atvedn 157 Bv ropldly

3
H
g
By

reverted to suesceptibility i they hed been in contact with the dwug

during ooly one svboultuxe, and they alse reported o subsitentiel Lall

o

";:;1‘
whe veslwbencs lavela of 10 out of 16 strains afMer three suboulitves in |

the absence of dsoniaside

Maother strain (1077) which caused extensive lesions dn the
guiness~pig was catelese posibive, a Linding which is in agreement with the

contention of Cohn ef al, (1954) o which roference hay alresdy heen medee -

The third steedn (412) to cause exbenaive dimease wust be
regorded se exgepbional rether then wnlgue £ the expevience of Van Didk
(1957) 15 rvemsubeved, Doclmical exvors can be mled oty for none of

these abraing was accepted as bruly resistont unlecss thero was oldther
¢ on
confluent growth or ivmmercble dizovebte colonies/the slope conbainiog

T

ﬁt)fugggfmit,. isonlesidy boxderiline cases were excludsds The levols ab /




/ a% which jeondazid would dnhibit these streins were detemminodie

5 slwaling wore vesigtond to 5()/tlg;./i?ﬂ. But sensibive to 62,5 /mgf-,f'ml_, »

&
j @ 1 " 52 62’5 % ) 4] & 1] 125 1] 43
11 §t 3] £ 14 1255 11 i 0 L1} ¥ 2&3{) W !

None was wogistont to conecontrations gieater thon 250/ gefinke  [1L the

cultuzes were niacin pesitive,

Returadng to the endmold ontopay findlngs dn Table 16 1t da
evident that they ore simller to ‘those of eaxlier workews, and that once |
agadn corivadn inconsistencies oppeave Nevortholess, ithe results con be
broadly olospified in five medn groups, corzospunding do differcat dogroes

.

off tisoue dnvolvements

EeXSIIE e Cniepony » andnols
i Nelther gross nor wmicroscopic lesions in glonds op
vioeora 3
2 Grous Tavolvement of glends, bub viscera dloew 6
3 No gross, but micvoscopic leglony prosend 2
4 Grogs dnvolvement of plands, miovoscepic visaoral
lemiong 5
5 Gross davolvement of glands end viscers, “extousive
Laadongt 3

The histological sppeavences fouwnd in groups 3, & ond 5 aro
phown dn Plgne 17 = 27 (Vo viecoral loslons wewe present in groups L
and g}-o

The. /



Fig. 17. Liver, H.& E. x 160.
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Fig. 18. Liver, H.& E. x 160.



Fig. 19 Spleen, H.& E. x 160

Fig. 20 Gland, H.& E, x 160



/ e fixat four photomlovosraphs (Mgse 17 = 20) idllusizats the
loplons produesd n o Teontrol® guinep-pig by Incouletion of o duuge

sencitive abrain of M. wberculosls dn an idonbleald manvesr o thob

desovdbed for the vest pirvaing. The I.wj;n-, tlo Jeplons veried fovm cleawly
doftined aveas of epitheliold esll prolifevation ovouad the portal trach
(Fige 17} %o oxtensive destruchion and fronk coseotion (Plg. 18).
Chengos eg povers os the labter were never found dn the teat animals,.

The dnbonse cpiihelicid coll proliferation in the gploen da shovm in

Pige 49, and the acube cbacoss fometion (not vecopnisable por se

as of tubcraulous netiolopy) whidh ocourmed in the dnguinol glonds ig

acen dn Mige 20

The next thvee illustraticonn are of the btype of lesion clossed
o8 Growp 3. Histological cxemiuntion of macroscopically nommal $isspuo
vevealed small tubevcles poatbored throughoub. In the Lliver (Figs.
2Ly, 22) thay tended 4o be demaroatod fron tho zam*mm:vilﬁlng noxwal cells
by o ring of lymphooybes, ofton incomplete, while in he gplecn

epltheliold cell prolifervation and glent cell fommation wore evident in

follicles which wore loos cleayly defined (Fige 25)e  Group & losicns

ave phown in B aee 2h = 203 the floot two gections eve fran the liver
and splean of the some guinea-plaes and points to he noted ave the

diffusencss of the lemion and the péma:};a;sf o completo obaence of glomd
eolls and of any colluler roectlon on tho pord of the hoste Similow

ohemges axe evident dun the liver of o second gnincawpig dn this group /




Fig.

Fig.

21.

22.

Liver, H.&

Liver,

E.

H.

14

&

x 160.

E.

14

x 160



Fig. 23. Spleen, H.& E. x 160.



Fig.

Fig.

24.

25.

Spleen,

H.& E.

x 160.



Fig. 26.

RN

Fig. 27.

Liver, H.& E., x 160.

Liver,

H.&§ E. ,x 160



s

Jopcap (Ppe 26)e

A ypiosd field (Mo 27) from the Lvor of one of the enimols
in whilch exbonsive losiong were found ol avbopsy shows that dln thig
Group the degbruotive proceys is more advanced, epithaliodd osll

proliferation ia diffuse eud giant ¢all fomation fs fraguent.

¥he variation in endmal susceptibllity ls furthor compligobed
by e case such o that llustrated in Figse 20 and 29, vhore the
mioroscoplo appermencs pre conglotent with o Group 4 clasgification.
These peglions vere prepayed fxom the splecns of two gulnea-ples which
appeared healthy before voubine saovifice 12 woeks afser dnoculadion of
succepsive pestric loveges fyom o child ghowlog cliniceld end radiclogleal
evidence of pulnonery %u;hmmlm:la; Confluens proweh was chtained o
Lovenstelo=Tonsen medin dn 2L deye fuwther esswioation Aid not avggest
that the straln vas atyploal dn auy way, ond 1t was seagitive to o1l the
drugs testeds VYot the gvoss and the histologlonl pppearences suggented

& degree of virulencs wach less than that of the conbwol stvain.

The classification outlined is not intended %o be of dlogoostic
or progooatic value but vother to show thaty vwhen hlstologlcal stbudie:
rvoploce nokedeoye dupreasionsy 1t is posslble to wecopnlise several stopes
of o single digeage piocess all of which avo brosdly consistent with o
diagnopls of “tuberanlosia®, A long pgo as 1984 Miitohliscn, heving
gompered the enimed losions couged by 8 straine of M, tvheranloslis

sensdtive Yo dsanlosid with thone yesuliding fran 8 vosistont stveins
Ly 2



Fig.

28.

29.

4#

Snleen,

H.& K, x 160.

Snleen, H.& F, x 160
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/ whradng, comented that oven the most highly vesistent seb v lovse
v . 1 N

obacessen ot the dncoulation sive ond produced winimal wepvesalve

Laniohs (Ja the foxm of mlovoncoplo Whercles) v appavently noymmsk
Livor, spleen aod Jubpgse This deporipiion coveosponds dlosely to thob

of the well=dovumented Yexsln Yype of digeasc,

Th moemy bhat the vardatlon ip the resulis of enfmel ompominents
ave of less signlficance thoo was owiginelly thought, snd thewe da no

doubt bhat the present clinico~bastoriologionl study has shown 81l sivalng

-

hipghly resigtond to leonisgld to be vlmulant dn the patients concernell,

regavdless of thalir effent on experimontal animealsn.




CHARTER, TX.

.

rup=vesiotont tuberoulosis dn the

wid R e

Bldexly,

The wapld ©21l in the incidence of tubsrouvlopis has been
shared foirly evenly by both sexes (Figs. 30 and 3L, Englend and Woles),
but has been much less uwniform atb difforent sges (Figp. 32 end 33) for
in contropt to the sitwaticn prevailing ot the e of the ceantury the
greatest mortelity rate is now in the over-lb ond especially in the
60 « 70 age group, with the flgures for men aboul fouy times those for
women $

Regpirvatory Tuberowlosis doaths by Bex snd Ace, 1962,
(Bngdand aod Walew),

Halose Tamnleos.
O = 1 3 2
15 = 2h 7 5
25 w Ll 176 148
45 end over 1,915 516
Total 25 LOL 673
ALl persons 297w

Mnriety shout this poslbion prompited the Jodnd Tvberoulosis

Counoil (1962) to weke o speciel siudy of tuberculosin in the clderiy,/




il w n., 064,

RESPIRATORY AND NON RESPIRATORY TUBERCULOSIS: NOTIFICATION
RATES PER 100,000 POPULATION BY SEX : ALL AGES .. MALES

140~
120
fOO—
80
60—

RESPIRATORY

40~

\\ NON RESPIRATORY
o]

i ) 1 T T 1 ¥ 1
1953 1954 1935 1936 1957 1958 195% 1960 1961

i I
1962 1963

Fig. 30,




RESPIRATORY AND NON RESPIRATORY TUBERCULOSIS: NOTIFICATION
RATES PER 100,000 POPULATION, BY SEX | ALL AGES_ FEMALES,

140~
120
100
80
60
40—

RESPIRATORY

RO

\ NON-RESPIRATORY

(o]
| 1 1 I | | [ | 1 1
1953 1954 1955 1956 1957 I9SB 1959 1960 196! 1962 1963

Fig. 31,



'so_l TUBERCULOSIS OF RESPIRATORY SYSTEM: NOTIFICATION
RATES PER 100,000 POPULATION, BY SEX AND AGE.

ENGLAND AND WALES _— MALES.1953-1962

120~

100 -

80
45_64
65—
25-34
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TUBERCULOSIS OF RESPIRATORY SYSTEM : NOTIFICATION RATES PER
100.000 POPULATION, BY SEX AND AGE . ENGLAND AND WALES

FEMALES .. 1953~ 1962

200+
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/ eldewly, and from o detadled suwrey of 2,307 patients it was confirwed
thet the dicsope wes stilll o sorious threat in later life, especinlly to
moless  Deoth vates fop older mon heve shown o weol dnprovencnty end
the notification rate for thoae over 45 has fullen more wlowly than for

eny othexr: gioups

Thia problem is not peculier o the United Kinglony o
slmilar trend ds ovident dn Chicago whers Thomson (1960) mmelysed the
cope histoxles of 569 males ond 232 femoles ond chowed thot vhereos in
1950 the mojority of tuberonlosis patieunts were between £0 aad 50 ymm
of age by 1959 the maninim dncldence had shifted to the 40 « 80 yesws
groups  fven do Dadisy vheve the expectabion of Life io congidershly
less than dn Westorn countvies, Aporwalk el al, (1963) found thet emony
3,004 new potlents athending thely tuborculosis cllnle no fewer than
Bal¥% (294 men, 42 women) were over B0 years of agge  Mnothey foature of
iy ssudy vhich should canse concomn to sl those enxiovs shoub the
development of drug wesistonce wog thet in this group as a vhole

sbtendances were lrrvegillar and Grugetoking woo errabic.

As long ogo as 1048 Medlor b 2ly declered “berailosis omong
eldexly pewple ds the dlsregerded seedbed of the whercle bacillveg which
st he eradicated 1L wberowlowis is 4o be eredicoted® bulb elthouch
geriatrmic pyoblens are wecedving more atvontion thon ever befors tha
welative follure Yo dnprove this situetion ds sl Incamwlotely

'3

mderatontl.  I6 de well wecogailsed dhat the olindeal couvse of /




/ of tuberculosis is nod the seme In the olderly as in the ynumg, for
Myows (1962) hos pointed out that older people nay have extongive
discose without much symplanntology, end many of Thompson's (1960)

cosen were dlacovered quite fortuitously. Mcbonatd (1952) poshuloted
that the higher incidence anong men yvesuliod D ve=infection while ot
work dn exowled conditiong. Springedt (1952), in conbrash, bolioved
that aolive dlsense dn the eldexiy followed the hrenkdowm of hepléed
lesioneg asguived much cavliewrs Doth these thoordes cawld ba exploined
by o decling of howt yesistenco which might well be pard of the natursd
ageing processs the flvst would depend on falluxe to combat an ianfeotion
fxom em exbernel source, the second on Pelluve to maintain p stote of
eguilibriun with o dovment infootions Bub not A1l active hbesalosis
emong eldexly people can be abipibuied to xelopse or re-infeobicn for a
alemificmt conterdbution to the tobel comes from the chronic
sputimw~positive coses who have suvvived ¢ dongetern chemothevapy Lo en
age which only warely would have been adhieved hefore the advent of
entimttberenlosis éi:ei.zgxa (Povpefifths of thoze who dle of wherailomls ave
over hH years of age compared with zether move then twoefifths ten years
oga)e Eh ds dun this group thed oue might expect 4o find o substontiel
nuber of devgeropistant pationts, rendered so by dnadquete dwug vegives
in eexdior yeays or by thelr own inebility (perhaps for ressons 51;3:7.@3:" :
Than wuberoulosis dncspacity) %o atbemd olinles vegulexly fox proper

stpervlaion,

Wbl



/ Ukth these fectors o nind o special interest hos been telken
in the figures for dvugwresistant tuberculosis smong older people in
Glasgows  Memy public health veports specify the sge=groups LD - Gl
omd over 65 but os ley;k&,ﬂa&es fald dnto the labter grovp dn bthe
progent survey the avnalysis is based on the ftoteld of those born befoxe
1919e  In Table 17 s shown tho overoll remistance patbern weleded to

T RES bf}?' decades. TABLE 17.
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I% ig probobly Justifisble to dvew only geneyal conclusions

about the lncidence of dvug yesisbence in the sexes by campeving the /




/ the 1963 wesistance figuves (Teble 2) with the 1962 comletive toial
of 1925 (Wable 1), made up of 1,132 wales end 703 females, Heaving in
mind this qualification the figures suggest that drug resistoncs omong ©
men (22,09%) is conslderebly move comnon then omong women (15.75)e T
wos hoped to discover whether this Plading held good ot all ages, bud
the Glasgow public heslth vebturns do not permit o classification of the
cumiilative total into overwand-underlf age croupse.

The digitributlon of rosisbance to slngle and multiple drupgs in

the older and youngeyw ageegyoups is shown dn Fable 18,

TARLE 18,
O EEEE s Y A S A E

OO ) e
1 2 % '~
BB diag drogs dyugs Total Tobal A1 :
My Ty | My T |1, ¥y e We dnergons fooses b

Befove 1928 47 1
% of total | 12.7

7 16§69 18 87 4Lu 1 2358
lg’ol el 3‘805 2$-.8 .350&3 L2ed égtlﬁ‘ _ﬁ?g

L

astorageol 22 a5 luo =2 los 3 e 76 | o Looi ¢ -
fo of tobad | De9 el [ Bl 5eD 1} 6ad 1040 (171 2045 3746

The ratio of resistent straing in wen born before 1919 %o those
bovn afer in a:lmmsﬁ 3¢ :’i. Qorregponding ratios for reslatonee o ong,
two and three dvuge ave 2 ¢ 1y 567 ¢ 4 ond 3 @ 1 respscbiveolys
indicating that o higher proportlion of cascs zesistant to one dvog ewists
among younger men, ond a higher propoviion resistent to two drugs smong
pider mene The oversll voblo Por women 8 0.6 3 1, and for reslstancs
e one, o end throe drugg 065 8 1, 0475 2 1 ond 048 & 1 mespectively,

asadn showing o hisher pronortion of coses registant to Yvo drups smong
Fd oy i & nd (W ]




/ enmoog older women but also :ln&i:ir:::ﬁ;;im@g a higher proportion resisbtant to
add, three druge emong younger wonens IR e comparison of the two age
groups in thelr resistance bo onae, twe and three drugs, 1% can be scen
that a each cese there is o consldernble excess of oldsy over youngew
meny whersas the reverse ls twrue for womeng In faod, the ocourvence of
mul biple-~diug resigtonce is comnoner anong women undexr 4L than smong men
of this age groups Poart of the explavnstion for this undavbiedly lios |
in the faot that the maximwn Incidence of the disease ocovys lu differont
age grovps In sach soxy bub At peises an dupordont guostlon as te {the
attitude to be taken to the whole problen of the furthor freatment of
drugeresisteant pabtients. Some workers beliove (privetely at leash)

)

that the complete cvve of ceriain chvonio gputumepositive and diruge
vepistont coses gimply camot be achleved and thet the only moasuyes to
be adopted are thoge which will render the patient nensinfectiovs wabil
death temuinates his vole ags o potential denger to the public healih,
This cantention, howover unpelatable, mey well have to be sccepted fox
moles dn the vppey oge brockebsp but what of the femelo cogesn; awmong
whom the majority of drugerosigbent pabients ave undew LY yeaye? Mooy
of these wonen arse ot the contre of femlly groups and it ls lueviteble
thet speculation should svise as to thelr part in the sproad of orgendsms
vivkeh will veesppoay in Ioter yesrs.in cases of priwary resistonco. A
ppecial effort %o epsuve permanent cure among this g};mm wipht well pay
dlvidends in reducing the futupe incidence of druperesistont dizesse, ond
It might be tha$ sppropriaste sooleld services would heve Yo be made
avallebie to encourege these paticnts o enter sanatords fovr o spell of
adeguete nursing cave ag well ss for strict medicel suporvision and

baaoteriologieal control.




CHAPTER K.

li

Drpowroasistont Tvberoulosis dn Tmpdarants,

Provided that the tzspmaé{ of drugerosigtent strolns is Llimited
by caveful chemotherapy end epldemiological studies 'i:hea only spporent
threat o the coptinuing downwand tiend of avimrm.ﬂ.miﬂ da the
dmportation of fregh diseape to this cownliiye. Within the pagt Lfour or
five years ldnovessing dlagulel bhas been feld in the United Kingdom ebout
the effect on the public health of lavgee-goale immlpgration of Af Crdoan
end Aglon people, and it s probably no ezagmeration o vegend thig
diagulet as ong reoson for the Coumonweanlth Nuelpvants Aot of 1062,
Chjeative assessment of the whole prcblem bhas beon made wore AACTiculy
by the politioxl and ewotional footors which suyround and obsoure dle
There cony howevery be no doubt that in localities where lmmigrents

gettled In large nwbers the lncidence of whsreulosis inoveapeds
Springett (1958} recorded active tuberculosls in 1,223 lmmlgronts = 390
feom India and Peklston, 74 from the West Indies, 131 fran vordous
Bugopaen, fericen end Afviosn cowntbrlog end 627 fram Tralends. Within
o year of aveivel la the United Bingdom 9% of the West Todisns and 11%
of the Asiens bod vecognisoble tbercuwlosis. Aspin (2962) in
Wolverhampbon noted o steady wise fros 2 10 £0 now cases of tuberaulosls
among Tndlans belween the yeava 1954 end 1960y wlith o corvesponding wise
in the proporiicoe of Indlsng dn the total of new advlt cases Prom QW86

B0 LleUbe He also noted o primary resistonce yate of 9u56, Stovenson /




/ Btevenson (1962}, dealing exclngively with Pekistanls in Bradfond,
cobinated thot among thenm tuhorculoslis whe 30 Hhimes cawoner then in the
British population, end that anong Pekistonl contachs the annual

Incidence was ay high os 40 pew 1,000,

1D

It has been thought thet a cevtein number of dwdgrents biGught -
active dissase from thelr homelsnd bo this couwntyy and that others |
acguived twbercuiosis hervey pavtioularly susceptible weve many of the
younger people who were pyohably twberoculin negptive on avvivol and were
saddendy exposed to infection wivile living in adverse coanditions and
working dn e weongeniel olimate, The smell epidenic denoribed by
Cosbett (L961) in vhida 10 of 22 permons Xiving in three hounes

controeted gsone Torm of buberculosis illustreted this stabte of alfeirs

oaly boo wells

Feom the Loregodng it appears thob dn Englond ot any veie the
Fipuxes for "imported" tuberaulosis are probably lavge eacugh to Justily
the pressure belng put on the suthordties to iustitule more thorough
checks on the state of health of all persons coming 0 stoy in the United

Kingdon -« o move wiiloh wourld only bring Geest Britsein inbte Line with the

policies pureued by several other hi.g;hitggy' developed countrles.

It may be,; bowsvor, that effloient selepuards could be derdved
from a less obtrusive aad cxpensive scheme which vwould overats in selecltod
canezs  There seems to he good reason to belisve thel Asdan lmnlgrents,

’d

sspecially Felistenis, constitube a souvce of twberculous dlsense oub of /




/ of proportion %o thelr nunbors; but the same Is not true of the
otheyr leype group of dnmigwnts o this combey, the Weot Indlons.
Rerrie (1960) recorded the development in Jemaics vithin o decade of a

wollwequipped anti-tubsroniosis ovganisation supported by

comoperotive publics. This has worked satisfectordly towards the control

of the digease end dn 1962 Minll ond Rewxrie were able to xeport oun
dnaidence of sctive tubereulosis in Jomaios mich lower then in comparsble

tropionl and subbyoplesl cyops of Afvdloa, ndis snd Apin,

The ergument fox the pelamation of immigration regulatlons
with regerd to mm@m:mm hew beon pud forward by Schen (1961). He
points to the Likelihood of cure with modern chemotherapy end balonces
the gost of such trestment against the lator productivity of the
rehabllitated wm’laer,f eppeclally i7 skilleds bkis contentions ave haped’
on the success thal !*%.ta'hrm and the Seandinavian cowntryies had dn coping
with tuberculovy §§wx§a&ﬁ¢m rofugees fron the wrdsings of 1056,

3
1

3

AL these avgunents should be teken into account before ony
schemne designed to méjm‘b all sufferery from tubsranlopls is imi;i’su‘te&;._
it 4 pevhaps 43&1%&3&5;’ %0 womepber that Bdwerds (1963) cmsidered theb

Sratish dmdgrents 0 Mustralis showed rolatively high wates of

bz roulosic.

Glosgow, on & seopurt and o lavge indushrial conbre, ablrachs
its ghave of Smmlgronts, and 1% seemed o ressonsble assumpblon ab the

outzet of thls duvestigotion thet the dncideucs of whereulosls cmong /




/ emong thess Jmmigrents would be similex to thet recorded in olher
large towne - oven worse Digures would not have been surprising in view
of the bigger pocl of infectlon slveady present in the olty. As it
beoone evident that the sbasolute purbers of dmniprants harbouwing
revistont orgenisne wove very small indeed the whole mabtor was

dnvestigated a little more Mullys

1% de difPicult o give an acoureto esbimete of the mubers
of Aslon dwmigyents now dn the Gity, though 4 bas been suggpested thab
they fomn o smaller propordicon of the populotion heve thon in the
Midlends of Dngland whewe eamgﬁ.@m@m'pmﬁpema hove been bwighter over
the papt fow yearss Moy da 4t possible Lo nssess the provalence of
"tubaz*mz,lmszlg among dmnigyvents because the officisl notiflcation
cortificate does not wecord mationality. With the readily availoble
general practitioner and specialised chest ¢linie sexvibes in the olty,
however, 1t seans very wlilkely thet digeade smong new Juomigrents should
be wdeteoted, ond it dg felt thet the figures given below ave o tre

measure of the extent of pulmonery tuberculosis smong these people.

Only 7 Pokistend and 5 Indion patlents® culitures were xecelved
by the Loboretory, and none showed drvg vesisbance; 6 Burcpeen {other

then British) patienis® culiures were also examined,

/ Cont'de,



NATTOWRATITY HENSITIVE . ‘ 4 RESTHRANT
§ Mole | Pemalde tHotale jf Molde | Fomale Potols
Tadien 5 0 5 - - -
Palcdaband, 5 2 7 - - -
- Others g 3 5 XA 0 L
A 3 17 i 0 L

The only case of dyugeresistence wog that of a Polish wmale whose

organioms wove vesisbent to strepbouyolin, Pei.8. and dsonionide

T4 can therefore be condlwded that in Glosgow ob presend
pobive pulnonary tuberoulosis is less frequent smong dmmigrents then
might have been expected, and that drug veslsbance is very muoh sn
:lméi:ig,eamim problane Nevertheless, 1t would be wise o Jearn from the
exporience of the Bnglish Midlands end o tuy o prevent the relubively
lavge pool of dyugezesistant infection elveady in the ity spreading %o
these people, and, in pertloulsaw, to tzy 4o prevent thedr Living in
overcrowded condivions widesy which repid crosseinfecstion would be almost

dnevitables.




CUAPEIR  XTs
> . o s

Dyug, rondsbont tuberculobls emons homelosy

LT

E view of the prevelencs of luberculosls smong older wmen and |
the osowrrency of the disesse dn conditiong of overcrowling; negleoh
and dnedouats audwitlon parblovlay abtontion showld be peld to the wole
of hebitues of compen lodgiagehouses dn the malntonance exnd gpread of
wheremlovs infootion. Helda can those men he persuaded 4o xomedn in
hogpitel while albéure snd sensdbtlvily pivesdures sre coapleted aad the
dntermitiont thewvepy to vblda Jaeviiebly they ave aubjected is vely
Jikely to give vise to dwugeresiobont stiraluss The prospegts of
followsup of those men ad oulepabiont clinios ove equally poor, snd 4% ds
hoped that one of the benefits of the drugeresistonce regleter will be
that the Refevence Isoboxatory, by following a patient's propgress through
diffevent replonal leoboratories, will be dble o give o weoscnably
up=to=date agoount of the infoobting ovgeelsa's sonsitivisy pattem as

soon as the pationt comen wader medicel caxe Por any rosson ot o1l

Thowe 4o o good desd of evidencs for bLelieving whad
wberonlosis Js rife anvng thie group. Stolef? (1962) dn Fhiladelphia
Inventlgoted the dlstriot with the highest active discose vale
(2e54 pex 1,0(3:3) and found one hoteld which hed supplied neavly 10§ of the
new cases of theronlosis in 1960 and 1961, In New York in 1960

L

Choves o ol  survoyed 9,000 homeloss men end famd an dncldenss of /




/o8 16 per 1,000 of previcusly tméiiaé’mmé{ pative palnonary discases
Blweod (3961) descrdbed o lodeing house do Pelfest in 'wh:mhg over o
pe;w:ma’g;af 30 yoaray the mi;ﬁf:lrsmién yate atood al 9.8 per 1,000
gqompared with L7 per 1,000 for the surxounding districte  ALL thege
&‘i}aﬁmm shrepped the difficulty of giving soblsfocbory treatment to
these nen and an dntevestlng proposal fo combat thls was maéie by Bunford
(1962)s He sugpested the cateblishment of *nishi senatovia® Yo vhich
the tbeyoulous vegrank vould bo adivacted by bebtter conditions and
chesper vates then those of strdetly comerclel promises end in vhich &
condition of vesidence vould he the acceptance of regulay (night end

wmorning) thecepy

In none of these eavllier suiveys have the diugsesusospblbility
pavterng of the infecting ovgenldmus been systonatically cxsmined and it
ig this aspect on which atteublon is now focvsgeds  Glosgow dn 1962 had
8 wvogistered lodging hovges with o total capaciby of 2,087 idu
dlscussion with the Chiel Sanltary Tnspector for the Glty 4t was
escortained that the total vegrents poptletion of Glosgow wos likely W
be pather less then this flgure; as most of these wmen wove from one
1odging house to angbther within the oliy botndardey, and newsomers 4o
this "alosed cirould® ave relatively fews The Clty's Public Health
Departnent cosgperated with the Moss Radlography Unit in en Ysray sumwey
of model, lmégﬁmg&hmmes dn 1962 and 15 new coses of pulmonery
tubsraulosis were discoveved among the 579 vesidents vho submitvted bo

exominetion (o wvabte of 26 por 1,000)




Turing 1963 no less than %6 cages of pulmonasy wboroulosis
were veferved b0 the Lebovatory feowm this group of men, wepresenting o
rate of 17 pew 14000 Tn view of the Pindings vecorded in the previous
parpgraph this figuve can e regoyded sn conscwvabive for 4% Le not

mnlikely that forbher cases of pulnonaxy wheronleosis wvemaln wdsteoied

in this vagrent populetibng nevertheless, these levels are for groaier

then that prevalling for the general population of the olly (0.89 pen
2,000 dn 1962), Twelve of these veases {(334) harbhourved dwvgevesisbont
ovgenimmsy  fller deballs ave svumsvdeed in Toble 19.
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4

Generallys oldew men weve dnvolvedy the gg:cézm;ea%; smber belng
dv the pixzth decadss  The muhers ave doo swedl bo allow finn
conolusions, bub 4% can be spen thet nearly hall the copes wora
producing orgeniomns ?@Sﬁxﬂi}mﬁ o all three dvugsy end o quarbor were
producing ovganiang resglatant 40 one or more of the newer or “secondapy®

Aougss  the dncidence of primewy wesisbtance (8,35) wan o 184tle grouter

than thal for the population ag & wWholes

These findings show that o deteonpined offort ds abill requlred
¥ controly let plone evadicanbe, tuborovlosis in this seotion of the

ool Gy e




CHACTRR. ¥TT,

Divgeresistonce in sonepulmogory tubowenlosice

The succens of the deive pgalnst vhoe obvioudly dnfective
plmonayy fomm of twberculosis has tonded o minimise the lmpordance
of nousvespiratory diseasc. Yol anopepulmoncwy twberoulosls aacountad

-

for the denths of 514 poople in Boglend end Weldes dn 1968 (Just over 107
of o1l ‘wbersvlosis deaths), ond dun the some yenw in Glesgow 855
patlents weve Imown %0 be auffexdng foom various nonwrospliretony lesions
(5e7h of nI1 twherculosidy cosen)s Narthermove, there hus been no
drematio decline dn the inoldence of nomepulmonszy diecase o mabdh thab
of vesplratory tuberclosls (Flaps 30 sad 30). These findings inddcate
o contlonlng need for cwve dn the dlegnosis md skill and persistonce

dn the sreatmand of non-puinonary tdheorouloaliss One vegretteble featuve
digoorered dn this swevey wes the falluce o nobilly weny of Wwoe cones

B0 the publio health avnthorities, a domaging omiosion fron any

cuasprehengive cage-Pinding achemss

Colinwes from 111 pabtients suffering Leon noon-vespivatory fovms
of the dleease were wscedved by the Refersnce Isbovatoxy dn 1963, and 9
of these slvaing wore veslotont (Sedf)s The iypss of losion duvolved

are detailed dn Teble 20.
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Although fapales cubnumber melon by Le2 3 1 in alld Loms of
nonerospirotory Wherculosis the vadlo of sealstent strains eneng Penalos
compexed with males J8 only 0.8 ¢ s  In nonevespivatoxy lagions

regigbonce o streptonyoin i shown by 708 of the sivaios; 40 Pelads by /




7/ by 596 and o dsoniasdd by 4%  corpegponding Plguves for pulmoiany

slvaine oxe 81, 5% ond 8% vegpeotively. Resistence to one dmg dg . 7

Pound Jn G5 of noampulmonazy sbyaine, fo two dwugs dn 395 and o el
vhive drugs dn 1883 covvesponding flgumes for pulnonany sivaing ave
ROy By ond MR wespestively. The peimaxy rosistonce zate (Le5h)
da only o 1ibble lower for nonepulumonery thon fow pulmoneyy laclabeos,

bub the ovexall zesistmoe mabe (8.87) is veuy much Leose

The tolal nudber of casos pregented howve is adwlibtedly wmwill,
bub the Diguros suggent that drugeresistoncs is not o major problen in
; _
the treatinent of nopevospivetory tuberculosias 4% ocouwrs Less frogquently
then dn pulumonayy twberolosis, end wesistongs to pildiple dvugs is

pekabivoly xoxt.

Ropistonss 4o the secondazy dmigs hag 1ot been encountarad

euong troe M, tWwhercwlosls sbralus in this sexies.

Bovine siwaing wore isdlabed fvom two capes of cexvical
adendtioy, but neldter way doperosiotoamte Mo bovine pirvoine wog fornd

emong oll the culiuves Sion pulnonaxy losdons dn Glasgow patliéntse




A deldberade offort bos besn pads dn Choplors IV « 0L @
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npxgy ond goncinsdong.,

0 state the facks relevent to Glagsgew in the light of adperisnos

gy

elesvhors, v ih 14tHle oommentovy on cach agpect owemineds  Xb s nuw

neceesayy t zoview the subjdecht os o vhole, o exsindne the

Interspalotionships of 1ts numervous faveds; audy ab the »iek of o

e

certain anownd of vepetition; o seb dow brlelly the puinedpal

gonclusions roachods

The projest was commiegioned 4o find out the dnecldemwe end

padlern of drugerosistont tubsrowlosic in Glasgow end the bave facts of

e ongwor ave given dn Teble 22,

The decurrones of enonymous shraing

ig so vave ag fo hove ldttle effect on ihe overnll weplstence Dlguien,

and 1o vemisbond stain of Me tuboverlosis vavs bovis was found in 1963
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/ Uhig ds the fiast debelled swrvey of dmgeresiobond
wibsvenloshs dn the Gltys  Indeedy the Brddvish Tuboradlosis
Associotionts 1960=8L netional dwvestigndion provided the firet ascuede
eptinato of ithe prevalence of acquiyed resistancs in hie or any other
country, oad o Toaddag Avticle (1963) adnitted that ot that time 1% was
not known whether the nuaber of coges was dnovessing op note  IF
drugmasengitive cases ove exoluded from the Asseciation®s Pigures dhe
following comparigan can be made with ithose of Glasgow,.

" , O~ 8 Two Fhnes
STV Be 1Pe (U ue -y ¥ b
MR * * deug 1 dvags | druge
Presonty Glasgoy 1963 0% | 5% § 8 267 b B
DeZode 3 N&‘%ﬁi@lﬂ@l,l?&ﬂuﬁlé R R 37 507

 Thege resllbe indlonte that dn Glaggow neither the pobtom of

.3

depg~resigtioace non the docidonce of muldiple dwug reslatonce ave po
different from those dn other pavie of the cownbny ns to sugmest eny
Padlure dn disgnosis or %&1&5%{%\3& Progumebly the fact that the mumber
of Fosiotont ceses vow dn oxisbence is ebowd Five, Bimen ‘kil@%.ﬁl&%i@ﬁ&l
avavegs s sluply the legaoy of the unusually bigh dncidonse of
twherculonis in Glopgow in past Jearse L6 ip £ols that these facls
ahould be more widely kuowns nob o sproad alam ov dsspondency dboudb
the situntion, bub zather o weke all concowned with the dlssage weslino
that Glasgow ebill has mueh do do to echiove papity wilh the zegh of the

covncbyy dn this regpects I8 s suggested that in futvre greater /




/ ereater caphosin could well be ploced on fouy podabsl

1)e Becogpition of pationts In “denger groupa”.
e  Puvsuld of o complede casewPinding prosyemnse
3e  Butensicn of medlcowssoiol sowvicon,

he Use of lebowvotomy facilitios.

L)e "Donuer proups  Bven ofter ellowing fov tha avcupied
varieblon dn the lnoildence of the digvase between the soxes and ab
qifforont agos certaln groups of patieonts show en wdvly high wols of
dengmrosiotoncee 10 igy of wourac, true thod ony now patiend ip &
potential case of dogercsistones but the evldenoe gsuggests thab men in
the over-hl oge grotys women in the uwadeasib ege group, ond vogeants

v ol pavtiaiiar wigk. Now that the mubevs of new csses ave declining
1% shoudd not be dnpossible fov eny patlont from e Livet tw grovwps o
maleer oy feoquend visids Yo the diipie for follow-tp ond spufun |
axemdnablion, sud fox the cliniaisn snd health vislbor €0 poy even grosler
heed G0 sooisld or poergonsdl olroumebances which wight dnterfere with the
patients tweatments  Those opiimistlc plons can herdly be emected o
opply to thy vegrant, snd one connsd but wonder vhetder the tine g nob
Cnow wipe, dn the inbterest ol the great wadorily, fox the eveileble logol
sonotions 6o be uged more froguently dn desling with wncowgperetive
pasionts of this dypes The esteblighnent of the "night sensborial
dosoxibed should be sericusly consldered

w/




/B de pedbably worth euphesising do this conneobion Dk ab
present thers 1y no evidinoce bhab ﬁxﬂa‘m&gﬁmmé ave o olgpdfloent courss
off dvugsvesiatent shroedns, bubt 3% ;é,s eaac;m?&iy iﬁl‘sﬁ;i}&"ﬁé’fﬁi‘ﬁ W prevent
Orugeraasistenos sereading So this poun » falluve bo do so ndghd ped

&

back aatdstuberoulosis compalyng by sone yeorse

2)e Gosemfinding end prophyloxis,  To owpiling this vegletaw

ormerous dnstances of fallurs o potify the appropeiste anthorisy of
now avges of tuberanlonis bave hoen weoverad, a state of affadws valds
mees sl ldfy much of e public heedih depavbneots encvgetie
pope-Finding WO e Tha e wmﬂ,@‘ eppear 1o bhe wips for some officinl
wmeepbatanant of the stabuleny obligabion which all modicel practltioners
have o notify the ddsenses  In gotrast, 44 hes enmorged thet s0 weny
poblonts? specinas am emenined by differonts laboratorios thal a aﬁ:?az;:«m
aummeddon of drugesvosistant coges aown 30 esvh lebowdory would geoatl
euoned 4he brue aumber of sudh potdents,  Thia finding hoy stressed

e ﬁ&ﬁ}‘}iﬁ)&ﬂﬁm’é@% of mlntelndng o caprehensive reglotor in cne contral

LEhoratony e

Prophylowis hay to be consddorad both ay Belelle voouinaticn
for dndldven aad oo the use of dwugs for patlendenoniaots of any pooe
Vany phyedolong have sten pulmonsyy Wwhorouloshs develop dn oobiscts ok
hage not been veselnnted da view of whal appeered o be o posdltive
Montous boshy end now thal snooyimons mycohputeria hoye beosn ghown 40

opcur 0 Saotlend 4 wuld seem o loglonl procedure to tuy to dlscorer /




/ @evover whother skdnsgensibivity to these orgoniswme becurs tna |

signddicont scale even elibhough aobual dlseage 1 v

Doy propbylexls ds as yob preaoticed less du this cownbey
then dn the Ualbed Steles, md 10 is diP0iculs o acoeplb that the
adeinistration So this ond of dsondazid elone dg o Juptiflable proosdurs

e

i vige of the concluglons zeached fa Chapley VELT,

3)e Hadioowsociole Gompared with mony other disesses nowadoys

the breatuent end wehsbilitation of Whercvlosis io o lengihy process,
often All=undavaticod by pationts and wiletlves elilos ¥Yeob adequato

thorapy 49 of the vlmead upoviense not wly diveotly fr the paviont

bt also dndivectly o contacte whe wmight be infecled weve he dusuuplotely

wroatedy and there would sppear %o be Justifieation for uuging abtrongly

o pexviod of inepabiont oswe, L0 possible vobll spulvmeconversion fs |
chinineds Semobordun sccomodedion ewlsts ab present (though it sesmm
to be dn denger of converilon bo other nses even v arcos whewe thie con
caly be wegarded es propniure) and o expensive now eqdpment L sequiveds
Creater publicity couldd beo given fo the gpecisl allowenses aod gronis
aveilable o those vihose coxndngs would be lnderupted by treotment, fow
3% wouldld surely be a sound dvvesimwent for dhe cowniny 4P the ohain of

dndeotion oould finally be broken o this waye

)e Iobormbony sanvicon, Loborabory tests oxe playing a sleadily

imoreasing parh not enly in the dlagnosis tut olep in the treabmend of /

[



1 ‘ . y
/ of Qoease, and *Ezz‘i:am:xi?tglmﬁgs ip wo cugeplions  Fox (1964) woy be
wight I madnteinodng ol drogeconsdtivily tosting ds o Inenwy wivieh
whe dovelopiag comndtrles cormot afford, bub the sone avgmueent shonid
n0% aoply dn the Undted Hinglons ot the conbydbublon Lo be mde by
the laborabory hes not alweys been Nlly cpprecinied, fow although “Siif.v.,g;a:é:izs@ -
fop drvgerenistence dn Bloplnghen Pell Lo less then tuo-thinds of Fhed
é}x&;@;‘m‘maﬁl widhin five yeaws of the entebliskhams of o spesiaiined Leboratoyry
othoy orons have beon siow o teko vp Thompemts (196L) suppestion Thab |
dgeronistmer reglators based on lebozadory findiuge wuld be of

gensldorable valuve in Aifforand conbrode

Undow the exlating evvonganends in Glasgow 14 woldld be Lmposaibie
£or one aambyval Leboralowy 0 caxzy oud all the sonsdltivily testing
veguivad, and % may well be that oumplete caabtralisation de nedthow
necesonyy nor deplzeble. Uinecossary, becouss the bogt romlts obiadnsd

]

by the medority of the xegionald lébovatorics coomaved wall with thoone of

A
3

the Referencs Laboratory (ke provest corwoleiion ws Lo PabeSes bul
even this variatlon of epproxivately 104 was much mé;»m sotlslactory Wion
the Brdiieoh Tubovalosis Asscolablonts comespoading Ploding of 308
vindesinble, becanas consuliotion between clindcion end banteriolosist
wowtd dnevitably beoone wuch move é%:%fmmii'ha

Baporience has sbhovm that the edmg get oud in Chapter X oo bo
achioved even wher the Refowsnas Laboratory denls with only soleoted

cnlinins e

/ ot




{1) A1 onltwres fron newly diagnoned pationts. OF pyont
epldaniclogioel volue, this allews colcouletion of the incldonce of open
cases among new notifications, pives an scowmnte flgure for primary
resistance, esslsts dn the plonning of coyrect dnitisl chemothorspy snd

rocognisen muonymous and bovine straine et the eoxliept oppoitinity.

(2) A1 adtures showing o suspocted ox proved chenge of sensitivity
patterm, A true pickure of acguired reslstonce will becone
avalleble, and by testing dw strain's suscoptibility o e wide range of
druga the Labovatory shovld be of asgistance in plaming fubure
chemothorapys This in the type of dnvestigebion vhich, préperly
documenteod, dis likely to be of valus in the future to developing counbries
where 4t ssems probeble (from envrent trends) thab prinexy resigtance

vobes will be high.

{3) ALL cultures showing drugeresistonce, vwhether fros nevly
dingnosed, chyronio, or rolapse dagoss This pemits sspessment

of the totad pwol of deupgeresistonce in the community, the incldence of
single snd subliple drag-resistence and the provailing dwmyg pottorn. It
i bo be hoped thal as far on poosible the vee of the secondexy drags
will be baged on laboratoyy findings, for 3t ds alveady cbviouns thot
mycobooterial straine vhose supceptibility to these sgonts is rednoed arve

nnt Infroguants

These functiong con be adequately served by the exlating

scheme dn Glasgow, end plready much velusble inPormation has been /




/ been pathered end many minor deficloncles wnocovered end corrected, It
ig ecamestdy hoped that by mudnteining o close llaisan with the repglonal
bacteriologists and a flexible attitude %o the needs of the clinlciens
the Iaboratory mey piove to be o very useful ally in thelr efforbs to rid

Glasgow of tubexeonlosise




?,,'“ ERE N gmm

APRINNGG, BoWe ond SIIVBRSPONE, H, Bpidemiclogicsl ovidence of the
prepgence of nonstubercllons sensitivity to tubereulin in Queensland,
Tubsrcle (1961) 42,407« .

DGARUNGy Reliey KIIATII0, SoKe ond AGARWAL, VeAs Clindesl study of
pulaonery tuberculonis in the ogeds Je Indlan Mode Assey (1963) 40,449,

DL, GeWey LEES, Ay ond ROFBRIS, Gube8e A triol of othionemide,
Brite Ju Dige Choat (1951) 55,90

donued. Report of the Chief Medicol Officer of the Mindetry of Hoolth of
Por the Year 1962. fThe Stote of the Public Health. HyileSe0sy London.

ARCNOVEICH, My CGROSZUN, M., DORIGR, L0, ond HARLAW, WeAe Some clinical

ond emperdmental studics with vdomyedin.
AEPIN, Je Tuborewlosis cmong Indien fmmisrents do o Midlend industrinl
aroo. Drite Meds Iy (1962), 1,13864

BATIETRy Vowporvet, BUSTHY; SeRelley ond MITCHISON, Deds Isoniozidercsistent
atradng of Wheydle baciiliv Thelr development ond ghobility, Loncet
{2953) 1431k

- DABRY, VaGap CONAITY, Mele, CGATIINY, Btna. JIsoniezid resistont streine

of Iycobactoriun tubereulosie. Lencet (1953) 1, 978,

DATTAGIEA, Day BAURIAY, To, LYONS, Hed, and MARSH, W, Toxiocity of
gyclosorine copbined with deoniagid in the trdotmont of tuberculosis in
children. Auer. Revs Respivatory Discomes. (1961) 83, 75L.

BECK, Ay Bovologlosl dnvestigotions of atyplenl acid=fost haoilll.
Je Pathe & Baote (1961) 82, 45

DEOHy Aey KURPING, Jele ond Z0RAD; Pebe  Anonymous mycoboctorio in men end
witas Tuberdle (1963) Lhy 375,

DIAERI, Gey POLLACK, fon and UBILy Awds ' Pulmonaxy infection with
mycobactoriun kensesil, Amor, &, Dlg. Children (1261) 101, 730

BLAKE, Delis The treabment of chvonie cavidating puwlmonevy tvberculosis by
long term chemothovopy. Tubswcle, (1961) 42,438,

DONICIE, Re Dulls Inte Un. Tuberce (1957), 27,15 ot conoultedls
e O HE coOUTTENCE OF acylemidase dn mycobacterdo. Zentrelbl.
Boitte Ordge (1960), 170, 209,



mailto:8@mitW.iy

PRANCH, Ae A shady of noidfent ergandang other thon memmaliom tubercle
booilll digoleted from digease du man. Toberdle, 19335 pe 557

British Tuboreplosis Assne Helepme dn pulmonary tuberailosls ¢ an anslysis
ng? ﬁi%m‘bﬂ of putients notified in 1947, 1951 and 1954 Tubercle (1951)

britich Tuboroulosis Associodlons An investigation of the vilue of
edhionemide with pyrazinamide ox oydlosorine in the treatuent of chronie
wlmonary twbereulosis. A mport from the Reseavech Committes. Tubexdle
1963) ‘!!'gi‘*t 269:

British Tu‘éermlmsm Ausocdation. A Roport fium the Resecawch Commlttee,
Acguirved drugsresiotonce in patients with pulnonary tubercullosis in
Groat Britoin « o nabionsl ourvey, 196061, Tiberdie, (1963) Ak, 1.

Brdtioh Tuberoudosio Assoclation. 4 repord fran the Reseerch Comuittee,
Sensitivity to hunen end avien tuberawiin anong school children dn
Englond end Woles, Tuberole (1963) Lhy 119,

BROCGK, d4iey KEUNEDY, GoBe & CLORK, Weley Jve Cutaneous infection with
ehypieal mycobactorivm, Report of a coges JAwoh. Demats (1960) 82, 918.

BROTN, CuDey ond CLARE, Noxy Be Study of unclassifled aoid fost baollli
ond strajns of Nycobaotorium tborenlosic by dnoculation of the clsterns
magne of guinessplgss J. Dootericlogy, (1962), 83, 688,

BROWRY, Tialley NOY, Calley & WILLIANE, 848, A nonetuberoulous gramdome in
ciatineg Wele vole Jup ‘:l&)ﬁ?.)p 10, Ts '

DUALER, TeBe & POILACK, Jnne Munm dnfection vidth atyplcel acld fand
oxpendan, fmewe Je Gline Poths (1953) 23, 363,

CABINT, Gs The exodication of tuberculosin i theoretical problems end
practioal solutlons. Tubercle (1962) 43, 30Ls

CiiaN, KaBls ond. PATIRIATATIAN, Wy m&ﬁingﬁ.‘bﬁ.ﬁ dne o atyplesd myoobacterio,
Mods Js Meloya (1961), 155 133

CHAPMAN, JeS. ond GUY, 5LeRe Sopofulo cansed by atypleal mycobooterias
Pedioteios, 23, 523, (1059).

CIIADMAN, &eSey DGEIRET, Hede and POIS, W3, Cutineons resctions to
wdlassified nyecbacterinl ontigmss, A ptudy of children in houscheold
gonbaot with patients vho eworete welessified mycobactorin.

Amove Rev, Rospiretovy Dise (1962), 86, 5h7.

CHAVES, AsDe, ROBING, AL.B, end AFRIES, He Tuheradosis cope-finding among
honsloss men dn How York Gliy. Aver. Reve Rempivatory Dis, (1051) 8k, 900.




CITRISTIANE0N, LeCy end DEVIELT, Helde Pulmonowy dleease dn adults |
apsociated with wnclossificd mycshaoteria. lmer, Js Medy, (1960) 29, 980,

CLAREy Mary B. ond PRISEBOIS, Phylids Rs The effeat of strepbomyoin
in vitro on cultures of Mycobsoberdun tuberculosis. Zmor. Rove Resps Dio,
(1962) 85, 586

CLAWER, GeBalis end OMIBA, Auwls Chronde pulmonery wibewrculosis. Treatment
with ethicnanide combined with coycloserdne or oxybetracydiine. Dwits
Mede Ja  (1961) (1) 636 .

GO, Moling KOVITZ, Cay ODA, Uy ond MIDDIEDROOK, Ge The growth reguircmento,
catalase achivities snd pathogénic properdies of looninzid - resistant
mutonts,  Amors Reve Tuborca, (3.9513; 0y Ghle

CUELTNS, Colle The clossificotion of “anonymous” acld fast bacilli for
humen souvcess Tubovcle, (1962), 435, 292, :

CORTHEERy Jalks Eﬁbemulusia emongat o anell gooup of Indlon dmmioronto.
Te Golle Gome Frocts (1961) 4y 532

vy
CORER, Hafle ondl STERGUS, Te  Is the histopathology of nenphotochromogenic
nyeobaatoriel infections dietinguichable from that caused by
Vycobaotoriun tuboranlosln? JAmeve Rove Rospe Dises (1963), 087, 209

CGOREFER, Heds Vimulence of tuberdle boeilli deolated from the sputunte
TFo infootys Dine (1918)s Do 4934

CRATGy TeWey , VILLINS, He ond ALSUON, T4  Cyoloserine trectment of
outepatlents with chvonde drug resigtant pulnenany tubcrenlonls.
Tubercle (1961) 42y 7e

CROTININ, J.  Tubcceulosis undefonbede  Dridts Mode Js (1960), 2, 679

CROW, Balsy KINGy TeCey SHMITH, Cuie, CORPE, R and STERCUS, X
A Lindted clindcel, pathologlc, and epldeniologle study of pationts with
pulmonory desions assoclated with atypleol scidsfost beoilli in the
gputume.  Anerre Rove Tuborcs, (3—95?); T5s 199

DAVIS, 9.0 ond COUSTOUK, G.We Iyoobactordol coxvieal adenitis in children.
Je Podiatrics (1951) 56, 771

DESOOHDES, Ty, HAUNNIER, W, ond ALIX, De
Aotion of basic dyes o mycobachorda ¢ effoot of pil,
fxvme Inste Pasteur (1955) 88, 120

.. EBfPect of preliwinery washing with difforent fat solvents.
Ibiﬁu, e 2404

DUBOS, Rede ond MITDIFDROOK, Ge Cytochemicol veachlon of virulend tuberole
baoillie JAmere Rove Tuberd, (1%) » ja. 698,



mailto:r@mm.on

Emzxzi?xz. ond 90%, AdKe “Antdblotica"  Awnu. Reve Niorobiology (1955),
9& " 30

TOUATDS, FeGebe Tubsrawlosis incldence in the non-fustralionsborn.
Vede Go fustralin (1963) 1y 50ke

BIWOOD, PeCa  Tuborculosic dn a comon Jodgingehousce Brite Je Frove Bocs
Meadey (19551), 15y 890 .

TNGDAEK; HeOs Paothoganicity end vivdlence of atypicnl myecbacteria for
experdnontel ondmals with partlculer reforence to pethological processes
dn the tendon cheaths of robbits. Actas Tuhero. Scona., (1961) 20, 35

ENEDARK, HeGe nd MAGNUBSON, Ms A bestordologiosd study of the pathogenie
sigiddomee of atypical myeobaoterdn isolated from eleven patients.
Aots, Tubercs Scone, (1961) 40, 1.

TELDMAN, Valle, DAVIES, Re, MOSHS, HoBe and ANDPERG, We JIn unususd
myceobooteriva isolated from sputum of man suffexing from pulmonary disease
of long duration. Amers Reye Tuberce, (1943), 46, 82.

FEIDEE, Shivley Hs and MOUND, WWe / Tyborculosis moxrbidity dn o controlled
triedl of the prophylectic use of iSondiesdd omong household contacts.
Amere Reve Rospe Dise, (1962?-), 89y 4904

:@%zm. HoMls  King Bdwerd VIT Sonotordum Conference. Tuberele, (1962),
+ag BUDDe

0Ky We The chemotherepy end epldemidogy of twherculosdss Same findinge
of genevel epplicebility fyan the Tuberculosis Chemotherapy Gentre, Madras.
Loncat, (1963); 2y 4l3e

Eﬁmi, W Realistic chemotherapeoutic policica for tuberoulosis dn the
developing combrless Dydbe Mode Ja  (2964) 1, 1355

VOR, Wey WIDNER, O»p MITCHISON, Dede, SHIKGN, J.B. ond SUTHERLAND, I,
The provelence of drugsrosiebsnt duberclo bacilli in wntrested patients
with pulmonary Wwherculosis 3 & national swrvey, 195566, Tubercle,
(195?55 58y Tle

GERRE - RIEUK, Coy PACOUET, Aep VOIBIN, Ol ond DADRE, Me Vimdence for
the guineawpigs mouse ond hamster of bacllli resistent bo dsoniazid)
glinical obsorvations of 11l carviers of bhacoilll of abienunted virulence.
Reve Tubevcs (1955), 19, le

GRITHLTH, Addley MARES, Je ond RCHATDS, Me Towgrade seansitivity to
tuberondin in schoolwcliildrens Tuboroley (1963), &, 155.




HALPATENy Fap GILLy Ry RUCHELL, Welley J2e and KAGH, X
Rewtroatment of pulmenexy ‘wberoulosis. Ixperdences with vardious
combinations of pyragivemidde, gydloserine, ond kenamycin in pationts
excreting tubordle beeilld voulstant do both streplompyein snd isoninzid.
Aere Rove Rosps Disey (1960)y 62, 843

Health end Velfave Sorvices in Scotlands Reperd oy 1962
Beottinh Home end lealth Departnonte HellaSe04

HRDEND, Fede Pulmenaxy tuborculosis dn the old.
Loncet, (1948) 2, 247,

HEDGHOOOK, TeWe ond PAUGTNR, L.0. Isolation of increased nuwbers of
wnolassifiod mycshocterdin following decontomination of spubu with
nadadhite preen end orystal violebs
liors Rove Rempivetory Dis. (1961) Ohy 7104

HOBEY, Gladys Le Frdmory dmiyg resistonce in fuborculosiss A roview.
lmers Rove Rospe Dine, (1962), 86, 830

unemmierem—— end LEERE, Vo Reslstence to deonicotindoeccid-hydvazides
FmeTs Reve Tuborces (1952), 65, 77he

HOmd, J.  Addwess at XVihs conforencs of Intornotionnl Undon againot
Tuborculosdas (1959)e Quoted by GROFIG, J. (1960).

HOSTY, Tefe $ porsonsl commundoation, quoted by Funyon, Bele (1959}

HERTORD, JWVe The “homeless" mole with pulmonaxy tuberaulonls,
Tuborclo, (1962), 43y 192

IS0, Kothazine Hu, NVontuberculosis myocheotendel dnfections in childrens
& preliminary dlindcgl snd epidemiologle atudy.
de Pediotrics, (1962)y GO, 705«

HSU, Ratboawvine, Helle, ond JOUEING, Delle The slpgpificance of lowgrade
twboredin sencitivity. Conadlen J. Pubs feclth (1962). 53, 313

Indien Counclli of Modieol Regeardhs Tubereilosis in Indie: A sauple survey,
195558,  Spods Repe Sore, (1959) Noe 3. New Dolbis Not consulted.

dJoint fvboranlosis Gouncdl. Tuberevlonis in the eldovlys & woport.
Bribte Je Bis. Chopt (1962) 56, 201

BEAVAT, Selay ROSOITIR, GJBy and GXLSON, Ja0e A reidrvospective cliniosl
ptudy of pulmonery ddscase due to "anonymous myothactormia® in Valese
Thowax (1961) 16, 297




KODZy Jey. KINOTEKY)  Sey DAVITOUALELS, Vi, LAFIHUR, Al ond ARG, Thorest.
Bffect of dsonlazld upon the yeactivation of lnactive Wheroulosis.
Amors Rove Bespivatory Disey (19625 664 De

RENDIG; Beley Jrs Unolassified myccbastordn dn ¢hildren, Covrelation

of gein tosts and gastrio cwltuxes, Amer, J. Digs Children, (1961),101, 749
e ie———— Undlassified nyocbocteria as o causative agent in the
positive wbereulin recotien, Pediotrics, (962}, 30, 222,
rmm———  I0Closolfi0d nyadhaotoria, Incidence of Infection and
couse of o false-positive fuheroulin reacblon.
Tow Ezagi?.anﬂ T ﬁfﬁﬁ»g (1%3), %8’ 1001,

BLUGH, Gole ond FRATE; PuCe  Bypordmental bmmnisebion of guinessplss with
photodhvorogenic acld«fagt boollll
Imer, Reve Teaplratory Diee (1962) 85, 78

KUOX, Jufey GOVIR, SeGep DREBMAN, RaG. ond WITIGOMD, Froncese
ASatypdond acidefagt orgonism infection off the shin.
Axch. Domate (2061) 8Ly 36,

BHOKy Reyp MBADOW, Poile, ond WRONAM, AdWJ. Relotionship between catalase
ectivity, hydrogen pevonide mensdbivityy snd isoniazid vesistonco of
myccbocterine Amer, Rev. Tubero, (1955) 73, 726,

BOWOy Hey RURTRIAN, Bay BIMD, Kolle ond SHARA, A« Diffexeatiation of
bumen fbexele beollll from atyploal ecldefast baclilis Niacin
production of humen tubsrclo baoillies Aue Rov, Tubera. (1058) 77 % 660

Lopding Artlcales Reslstont Tuberoulosis do Great Brlisin,
Lencet (1965); 1, 1410

beating Articlas Infloes of tuborculomise Tubercle, (1964) 485, 66

LISy AvCay Trey DASGHE, Halle, ARMSTR(NG, AvDe cnd DIDAR, Tes
A elindenl gtudy of the chronic B.Wx? dipoase due to nonphotochromogenio
acideafont boollli. Amns dnts Veds (2960) 53, 273

LOGAN, WePoelle ond DENJAVIN, Bs %uberowlosls stotlstles for Mgland end
Veleuy 1930 Yo 1955, T
Btudics on medical and population studics.
Gonerol Rogloter Office (1957) How 10e HallaBs0s London.

MAGHIE andl MBCARTNEY, Hendbool of Pagtordclogy; (1960), pe2i2.
Ee & S Bivingatoneg, Blinburgh end Tondons

MeQURKERy Jwds cnd GREEN, Rede Generolised nonstuberculous myccbacherionise
Beport of two comone Juove Reve Respivetory Dis. (1962) 66, 205,




MolULBR, CyFe and HUDGING, Puls  Sermm electrophoresis in sarcoidonds,
tberculosio, end disease due ¥ unclossified myeobaotorioe '
Aoy Revs Boupe Disey (1960) 82, B9

MeDERMOT™E, We. The chemotherspy of Huboreulosise
Amor, Reve Nemp. Dise (1962) 864 325.

MeDONATDy JoCe  Footors dnfluencing sex diffevencos in movdaldty fron
vogpivatory tubercwlosis n Fnpglend ond Welose ' ‘

MRS, Je ond RICIARDS, M, Clessificetion of the encuymous mycobooboria
as o gride %o their significancos :
Nonthly Bull. Ministry of Hoodth end Pub, Henlth Lube Sorvice (1962),
Hiy KD

JARES . T ond YROLLORE, DaRe A study of “snonymous" myocboctorias Te
Tuberdley (1960}, ki, 5le

A atudy of “enonymous' mycobacterdas Iil.
Ioidey 41y 1334

MARSTIH, HoBe oud HYDE, Vede Anonymous myccboactsria dn corvicsl adendtiss
Lancet (1962) (1) 294

Medioal Reseoreh Counelle Mmgg#t’.;&‘#m chenothorepy dn the trontuent of
chronde pulnonary tuberoulopis with covitation, Tubordle (A962)y 43y 21,

MEDEAR, BeMey SPAIN, Dulfy, ond HOLLIDAY, R Disreparded scedved of the
fuberale Dacliiug, Avche dnte Modes (1048), Bl B0le

MELIIUN, Weds and DAMIGS, Gede Undlossified mycobootorio. & vange of
nonsgpeclilc Wubereulin reagtlons? .
Arooe O Diue Childven, (1962)y 10k 2la

MIATLy Wille and REERIE, Je3s The provalenco of pulmonawy tuberculosis in
o purel populotion dv Jepaicos West Mdion HUele Jap (1962), Thy 145,

VIDDLEHRCOE; Go and GO, M  Some cbeervaetlons on the pathogeniclity of
dgoniazdd-reslatont vardonts of tubeordle bacdlli,
ﬁﬁi@lﬁ&g (l?.‘,ﬁ); "13,8, 257

MITCHIBON, Dele  Tubercle beollll resistont to Asonlasid. Vimulonoe and
Iegponsa to drootment in @ﬁﬂﬁ& z_;:i.ggﬁ; Vrite meds o *y (19%)* 1@ 128

MIRCHISON, Dele  In "Fhe treetnont of pulmonsyy wiberoulosind
Tuberale (1962)s 43 Supps

0050, WaCloy, VBEEER, Oliey KIS, Delles TUSTILO, ag DILly Hily.cod BVANE, §.8
i MU R B Rl B B R P R
guinee pigs ond mice. Anows Rove Tubevcs (195h) 69y LGL.




MULUER, Reds Rosloboaoe aud virulence of tuborcle baciliis he dlindcdd
slgnificanoe of the loss of vizulence of lsondasid reslstont tuberels
bnoillie Proo, Tubs Ross Counolle (1957) Ak, Sl

MUTEERy Halfe  (Royol Wetherlonds Yubs Assodh )  Considerations on the
results of chanotherapentic trootment of pulmonaxy tubevoulosise
Procs Tuberes Ress Gomeil (1960), L7, 49

MUTDER » 08 JONG, MARIUESG Ps Reslipbones and virdlence of tubercle baollii,
Tighdlity andl vizulence of tubercle beeilld found in wesccoted
Tuberawious pulmonary tigoua, \
Procs Tube Rooe Councdls(1957) 4y 624

MYERE, Jalhse The nobursl history of twberculosis in e humsn bodys
Behaviour of twherculosle emeng eldorly peoples
Amovs Rove Respiratory Dis. (1968); 085, 232

MVERS, o eha Tuberavlosis Jurke among the ageds  Gordatidien (.‘}.952} 7‘» 52he

NASSAYy Be end IIIRQN, GeMy Aypical mycobacterie dn humen prlmonaxy
discones Tuborole, 21953?5 s B 587 P

CUSTRRICIIR,y Rey THESELER, Sy RUSSELL, Wel's Jrey GROW, J.Bs end
MINDIFDROOKs Gy Ohaervationg on the pathopenicity of isondesid rosistemt
matents of tuberale bhacdlll for tuberovlous patlientos
Ay Rove Trboros (1955) Tls 3004 |

CEOARSHON, Pl Investipation of catulase and pevoxidose activity of
Toweastodn oltoress Relabiondhilp between enmyne activity, dsonlazid
supceptibility and gudncosnip tostse
Acto. Tuboroy Soane (2961) L0, Bia

S?mmg PuPey Trw ond GLARK, LaBe The BCleat of streplonycin on oxygen
upteke and vﬁ.abiiig of resting sspensions of Bacherdahis colds
Solemeey (L053) 138, 73

PRTEIR, Lenove Ry CHAVES; Asley ond WIDELOUK, Dy Chavecteristlos of
mycobagtorial populations found dn gpubun o berodlous patientn efter
prodonged dsondazid therapys fnors Rove Rospe Dise, (1960), 824 568

FRIZUR, Lielle, WINKTY, A ond WIDEIOUK: De A further study of vimdence in
guidsien ples of dsonlasldsresistont tubsrsle bacllll deoleted from ¢linical
matevialy Amere Rove Tubovess (1984)y 70, 720,

PELENEy Teley WIDELOCK, Ds and KO2INy S Windence in gulnes pigs of
Asondazid resiotont cultuces laoloted fron olindesd speoinense
Amowy Rove Tuboros (L96h)s 69, 1022

BEDTY, Tale ond MYTCHELL, Ry Sussessful twbetuent of sdvenced duonlosdde
end streptonyein » voglotnt pulnonary tubercwlosis with et%aﬁommiaag
pyrazinemide ond isoninzide Amews Rove Rospivatory Dise,(1962) 86, 5035




PINES, A« The fate of polients with drugerenistont tubopolo baollld,
end pulmenevy thevouwloudos Brid. d. Dlo. Cheat, (L962), 55, 1634

PINGR, Me  Atyploal acldsfant niloro~ovgenicm,.
Amove Beve Tubewae, (1935)s 32, Lok

PRISEICR, Puiie ond MASSON, AWM.  Cewviesl lymphadendtis in ohildzen
gonged by daromogenic nycobactorio.
Gonedion mede aase Jep (LOB6)y 755 798

Publiec Heolth Leboratory Sowvice. Diug roslgtonce dn uwbtreated
pulnonary wheroulosis In Poglend and Weles during 1960,
?ﬁ%@fﬁf@i@a (lﬁ'}{)‘ib 8 {;,{:39 33080 .
N e x » Anonymons mycchactoris dn Pnglond
and Woles, Prevaleonce end methods of ddentificotione Thide, 43, 452

Emﬁlﬁﬂﬁa ﬁpﬁgp f‘é‘ﬁ.@@?g E\gs&sa Q}ﬁ;m‘ﬁg De'lla a Cﬁ%ﬁlﬁﬁ%ﬁ&,{, Wale end GATE 'S (ialin
Resaltn of the treatunoent of tWheweulosls before end since the
dntrodustion of dhomotheropys Conadion meds 208e Je, (LI60) 83, hih,

RETKES, B, and WASHINGEG, W, Comperative pethology of Topions preinosd
by atyploal nycobegtonin. Anevs J« Gline Pathe i’:@.,%z) 3By 2bha ’

RERREE, Tede Roviow of adult wherovlosis in Jemadooe
Covdbbosn Meds Fop (1960}, 22, 6L,

RIST, We, GRUMDAGIL, T AND LIEFRMANN, De Daperiments on the
anblivberailous actlvily of alpha=ethylsthiolsonicotinanido,
lmere Bove Tuboves (1953) 79 e

Royel Neotherlends Tuberoulosis Assooletion. Resuldts dn the bresiment
of theroulonds in coges of vesisbones W IWNAT., stveplonyain ond BAS,
Solected papevs (1963), By 52

RUNY(N, Bele The rocognlidon and chevpoberigetion of plmonexy
myavbactordal pathogens other than bubergle baoilll.
Dulle Tiae dnke Tuberce (1959), 29, 396s

RUNYCN, Bli, Pydvloms possd Ly wclessifled mycobeotorice
Ainoie Rove Rospe Dise, (196L), 8hy 105

SALTBAy Ae and BRATTY, 0.4, Retwaiment of whercvlous paticnts 3
en experiance with the cubined use of hipgh doses of lscoiasid,
pyrosinonide end oyclosewine, Southern Mode Je (196L) 5L, 10,

@%ﬂj\wﬁ&ﬁ@g’ %m&jp BPrormen p Eﬁﬁ? X Eﬁmﬂm o %*3 E?:ﬂ.&ts& LW . 33@%@1@1*@31@{;@33&@
aoldwfont bacilid dsolated fron tvberoulous gwinde
finove Rove Roppe Ddosy (1963)s 87, 97e




N . {
B . ' . Lo, N r 3 . .
BOHETER, Je and TARGHIS, MeBe Streplomyedn in bubodoulons wmeninglviby
vopord of came with rocoveiry, chadeved over 5 yoavs, wiitly wousoel
besteriokogio findings. Norblwosh Made, (1950), 49, A51¢

SEIOU, Ce - Tuberculosds and immlgveticn. Tubevele (1961) 42, 227

SRIER, B AND RODDA, Gwenda Meds Noneopeolfic senslbizetion o
OLd Fuberculin s the vblouliy of acldwfost oxgonlems,
Tuberdle (1961) 42, 325, S '

SANCER, Je ond CUSHER, B, Urveage noltividy in Mycohaoterdocenc
fows Rove Tuberos (1952) 65, 719

SLAWVIN, P Bthionomide in xeetvontnent of eleven poblents widh
pulmonexy wberailovin, Jmore Dove Homps Diss (1962) 85, 7hbe

x

EMATH, Ja How chreondo Le pulmonery Wberoulosis in the eldoviy?
Hudte Mode Je {:1»9559}3 :}pg KLLIEE '

GOMER, AsRe ond HRAGE, Asde Bihionemide, pyrozinemide snd oycloserdne
ueed puccessfully in the troatment of chruaie pulmonnry Wheroulookss - .
Tubercie, (1962)y 43, Hibe ' -

HEAINCGETY, Veils Pulocnery Wibsroulosis = the lest stagea?
Roye HBooe Health Je (1960}, 80, 487

SPRUVIETT, Ve ADANS, JaCoBey DICGOSTA, TyBa end IAING, M,
Tuberasdonis du dumigronits dn Bluninghom, 1956«57e
Bl Ge de PEOVe 8B0Ge Mode (19%)& 3»2, 135,

SIVINSON, D.K. Tubszoulosis in Polistanis fn Dradfoni.
Brdte wede Jep (3962), 1, 1382,

SIEARS, Shella Me, HMS, Elloen, RIDUELL, R.W, and SQRER, A0,
Dooterivlogiond ospeats of the ues of ethionemide, pyrazinemide end
oyclogorine in the treabtwent of chronic puinmenaxy tuboeroulosi o
Tubavale, (1962), k3s 413 ~

URDSRaLGy (& g g *

SUIER, May JSENG, s ond BALL, Wil

Not consulted. '

Tremp, L7th Confer, on Chemothere of Tubswos VA = Amed Fovges

(1958) 17y 279,
SPOLOTR, Kalw  Skidevow sonotorivm? Avche envivan, Hoalthy (1962), 5, 555
THOMAS, Melis, TORBES, DoBePsy LUNLZ, GeRaWalls, ROSHE, Hadsley SUMITH, Joie

ol BERINCELE, Vil 10005 Spulum-conversion dn nevily dlegnosed pulmonary
whezsulosise Toncol, (1960) 2y 1165




,f;

WIOMAS, HaBe A bubesounlopin dwugeresistoncs reglotore

’ ﬁf%ﬁh@&@gﬁg {,1963.) g s le : ‘ : ' ‘

o he dncldence snd fate of tubercnlosis pableonbs with

T drugeresiotent orgenionse Frocs Tube Hese Covnoil, éwéﬂ.), b8y e
. A wberawlosis dmgerenistones reglabor 3 1956+01, '

“Tubovole (1963) Ahs 27 )

TIOPB0, JoRe  Pulmonexy Wheronloads dn the agede
fmowe Bove Rosps Divep (1060), 82, 684,

TEUKAMURA, May LAMAMOTO; Mo, HATASNIL, Map, NODA; Ve, TORTE, 10y
Porthery studien on cross vesigbonce dn Myocbacterivm tuberoulonis,
with speciol releronce 10 a*&r@p‘&awmnw lonemycine, end oyl
roplotoncos Aners Rove Rospe Dise, (1962), 85, 427 '

TOURMMURA, ¥y  Diffewentlation of Mycobaaberdum Wwherouloads fron othey
myoobacberia by sodive pelicgylate susceptibllliye
bmov, Beve Resps DiBay (3.9523 ~ &6# X I
' ond TRURAMURA, 8, Bifeot of dsondezdd on protein gsynithosis
of mycobacterine dmews Rove Rempe. Disg (1964 89, 572.

X 3 i’ i ! < < - *
UMBRBEE, WelWey SUETH, P and CRINEKE, B.l, The eobicn of stvepbonydine
Je Boch, (A051) 61, 595,
VAN DR, Be Resisvitence end vwivulencs of tubexdle boollll. Resistancs,
catalase eabivity end vizulence of wberdle beacllill in the ldbovalory.
Proce Tube Ress Counodd (1957) bh, hde

VERD, Dehs Reourwing wigvetowy chronde costeomyelitls ansoclated wiih
seprophytic acid=Tost baoilll s wepory of e cese of 10 years' dusabion
spmavently cuved by suvgerye
Prooe Bbafd Moot, Wayo Olinia (A956) 31, 258

VHECREEAD, JWlellsy WIIDE; Pa, ond BNEBARK; HeC,
Apyilsudphotose ecbivity of myoobaotsrioe
Je Pathe Baoe (19‘5:‘5}@ 55; &5

WILKINEON, GeTs A nonethoronlous grenulons of the ces asseclated with
o aeilefont baclllvs. Vobe Recs, (A864) 76, Tife

KALABAREIR, G The so-selled prdblen of welessliled myochooibaerdos
bmexe Rove Bompe Tl (L961), 855 le

VAROTAG, Welley PAKER, Ry SURIGERY, G ond HOEB; JeW, Potol dippeninated . -
osbeonyelitis due o en snonynous myccbactoritme J. Pedistrics (1961)59, 9094

TOWRIG, ReDe FPulwovevy Disease similabing tuberculosis ond coused by
chromogenic soidsfout baeilils Teomeed, (1955) 2 7506




