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Of p robab ly  no d is e a s e  o th e r  than  pulmonary 

tu b e r c u lo s i s  could i t  be s a id  t h a t  in c re a se d  a t t e n t i o n  

to  methods o f  d ia g n o s is  and p ro p h y lax is  would g iv e  

r i s e  to  a v ic io u s  c i r c l e  in  t r e a tm e n t :  y e t  t h i s  s t a t e 

ment i s  open to  com para tive ly  sim ple d em o n stra tio n .

W ithin th e  l a s t  te n  y ea rs  and p a r t i c u l a r l y  during  

th e  l a s t  two of th e s e ,  a more or l e s s  sy s te m a tic  campaign 

has  been e n te re d  upon w ith  a view to  red u c in g  th e  

inc idence  of tu b e r c u lo s i s  amongst th e  p o p u la t io n .

As a r e s u l t  of t h i s  th e re  has been a speeding-up  

o f methods o f  e a r l y  d ia g n o s is  in  th e  hope t h a t  p o s s ib le  

c e n tre s  o f  in f e c t io n  might th u s  be avo ided : d ia g n o s is  in  

th e  s o - c a l le d  p r e - b a c i l l a r y  s ta g e  has been made th e  

c r i t e r i o n  o f  good p r a c t i c e :  exam ination and f r e q u e n t ly  

p ro p h y la c t ic  t re a tm e n t  of c o n ta c ts  has been made as 

f a r  as  p o s s ib le  a ro u t in e  measure and f i n a l l y  g re a t  

e f f o r t s  have been made to  educate  th e  la y  p u b l ic  as  to  

th e  i n f e c t i v i t y  and means of e r a d i c a t io n  of th e  d is e a s e .

Moreover a t  th e  i n i t i a l  s ta g e s  of development of t h i s  

phase, th e  reco g n ised  and approved means o f  t rea tm en t o f  

pulmonary tu b e rc le  happened to  be, f o r  good o r  i l l ,  

re s id en ce  over a le n g th y  p e r io d  in  o p e n -a i r  s a n a to r i a ,  

w ith  th e  n a tu r a l  r e s u l t  t h a t  as e a r ly  d ia g n o s is  became 

more common and c o n ta c t  i s o l a t i o n  more s t r i c t ,  such 

s a n a to r ia  sprang up a l l  over th e  coun try .

U n fo r tu n a te ly  th e  educa tion  of  la y  o p in ion  was a 

very  incom plete p ro c e s s ,  and th e  g e n e ra l  p u b l ic  developed



and s t i l l  r e t a i n s  a r a th e r  unwholesome d read  o f  th e  

dangers o f  a s s o c ia t io n  w ith  e i t h e r  th e  p h t h i s i c a l  sub

j e c t  o r  th e  c o n ta c t .

This f e a r  when confined  to  h o u seh o ld e rs  w ith in  

an a re a  o f  a few m ile s  around a tu b e rc u lo s is  sana to rium  

was m erely  o f  academic i n t e r e s t ,  but when th e  bu lk  o f  

employers became in f lu e n c e d  by th e  same co n cep tio n , th e  

m a t te r  became of v i t a l  im portance.

P re v io u s ly  th e  average employer of  la b o u r  had 

e s t im a te d  th e  s ig n i f i c a n c e  of tu b e r c u lo s i s  in  term s of 

in c a p a c i ta t io n  of th e  workman: i t  }.iad o f te n  been n o ted  

f o r  in s ta n c e  th a t  th e  working l i f e  of th e  consumptive — 

p robab ly  in  th o se  days th e  m odera te ly  advanced con

sumptive ran  from two to  f i v e  y e a rs .  With th e  educa

t io n  o f  l a y  o p in io n , however, and th e  in c re a se d  resp o n 

s i b i l i t i e s  in  th e  r e l a t i o n  between I##- employer and work

man, th e  p o in t  of view e n t i r e l y  changed, and now th e  

p o s i t io n  i s  p r a c t i c a l l y  t h i s : -  th e  bu lk  o f  employers 

w i l l  n o t ,  i f  th e y  can avo id  i t ,  employ consumptive 

p a t i e n t s ,  euid th e y  f r e q u e n t ly  re fu s e  to  re-em ploy 

consumptive s u b je c ts  e i t h e r  a f t e r  t h e i r  f i r s t  s p e l l  of 

t rea tm en t or a t  any r a t e  on t h e i r  f i r s t  breakdown 

a f t e r  t r e a tm e n t .  Now w hile  t h i s  may sim ply add to  th e  

r e s p o n s i b i l i t i e s  o f  th e  p a r t i c u l a r  tu b e r c u lo s i s  c e n t r e  

invo lved  and may be m ere ly  an unavoidable  h a rd sh ip ,  in  

th e  case  o f  th e  c o n ta c t  o r  th e  su sp e c te d  s u b je c t ,  ano ther  

element d ese rv es  c o n s id e ra t io n .  In th e  e a r l i e r  p e r io d



su sp e c ts  and c o n ta c ts  were no t even re c o g n ise d  and 

the  problem simply d id  not e x i s t :  to -d a y  tre a tm e n t  o f  

th e  c o n tac t  o r  th e  su spec t in  s a n a to r ia  i s  l i a b l e  to  

engender an economic o s t r a c is m  even should  th e  case 

u l t im a te ly  prove to  be n e g a t iv e .  How th e  subsequent 

mode o f  l i f e  of p eop le , who can w ith  d i f f i c u l t y  o b ta in  

employment i s ,  more o f te n  th a n  n o t ,  th e  mode most p r e 

d isp o s in g  to  pulmonary tu b e r c u lo s i s  - o r  a t  any r a t e  

most l i k e l y  to  l i g h t  up an o ld  tu b e rc u la r  fo cu s .  Here 

then  i s  th e  v ic io u s  c i r c l e :

■ differehtial  d ia g n o sis .

The most u rgen t problem c o n f ro n t in g  th e  o rg a n is e r s  

o f th e  a n t i - t u b e r c u l o s i s  campaign i s ,  th e n ,  in c re a s e  

in  th e  accuracy  o f  d i f f e r e n t i a l  d ia g n o s is :  and here  

aga in  pulmonary tu b e r c u lo s i s  i s  found to  p re s e n t  almost 

unique d i f f i c u l t i e s .

Even i f  one were to  put a s id e  th e  c la s s ic a l . ,  l i s t  

o f  d is e a s e s  and abnormal c o n d i t io n s  s im u la t in g  p h t h i s i s ,  

th e re  s t i l l  comes up f o r  s e t t le m e n t  th e  q u e s t io n  o f  

r e l a t i v e  a c t i v i t y  o r  obso lescence  of th e  d is e a s e  i t s e l f  

a t  any p a r t i c u l a r  tim e.

I t  i s  no t customary to  in c lu d e  o b s o le te  o r  h ea le d  

tu b e rc le  in  th e  l i s t  o f  d is e a s e s  to  be d is t in g u is h e d  from 

a c t iv e  t u b e r c l e , but th e  w r i t e r  has been so im pressed 

by th e  frequency  w ith  which t h i s  d i f f i c u l t y  a r i s e s ,  t h a t  

he no t on ly  in c lu d es  th e s e  c o n d i t io n s  in  a c o n s id e ra t io n  

of d i f f e r e n t i a l  d ia g n o s is  but g iv e s  them p r id e  o f  
p la ce .



Next in  im portance comes a group o f  r a t h e r  vaguely  

d e f in e d  m a lad ies , which might be c l a s s i f i e d  as i n d e t e r 

m inate  toxaem ias: t h i s  group in c lu d e s  p r a c t i c a l l y  every  

cause of g en e ra l  i l l - h e a l t h  and c o n s t i t u t e s  q u i te  a  

l a rg e  p e rce n tag e  of th o se  cases  of  su sp e c ted  p h th i s i s  

which a re  u l t im a te ly  proved to  be n e g a t iv e .  L a s t ly  

comes th e  c l a s s i c a l  group of d is e a s e s  s im u la t in g  

p h t h i s i s .

I .  RECENTLY HEALED AND OBSOLETE PULMONARY TUBERCULOSIS.

I t  must be c l e a r l y  unders tood  th a t  t h i s  group does 

not in c lu d e  th o se  ca se s  which a lthough  unhea led  a re  

in  such a q u ie sce n t c o n d i t io n  as  to  g iv e  no d e f i n i t e  

c l i n i c a l  o r  b a c t e r io lo g i c a l  s igns  of a c t i v i t y .

I t  has been a su b je c t  of co n tro v e rsy  w hether such 

q u iescen t cases  should  undergo th e  f u l l  course of 

t rea tm en t given to  th e  o rd in a ry  consum ptive, bu t th e  

w r i t e r  i s  no t concerned f o r  th e  moment w ith  t h i s  p o in t :  

th e  q u es tio n  in  h i s  view i s  one of  ‘healing*  o r  ‘non

healing* a t  th e  tim e o f  exam ination.

S im i la r ly  he is  no t concerned w ith  th e  v a l i d i t y  

or  o therw ise  o f  von Behrings ^2) th e o ry  th a t  p h th i s i s  in  

th e  a d u l t ,  whether cu rab le  o r  te rm in a l ,  i s  sim ply  a

von B ehring: Deut. Med. Wo ch. 1904 XXX.



rec ru d escen ce  o f  an o ld  i n f e c t i o n :  such v e ry  p robab ly  

i s  th e  ca se ,  bu t h e re  again  th e  q u e s t io n  f o r  th e  d ia g 

n o s t i c i a n  i s  sim ply: - Does th e  p a t i e n t  a t  th e  tim e 

o f  exam ination  s u f f e r  from a c t iv e  d is e a s e ?  I t  i s  

n e c e ssa ry  however, to  prove t h a t  h e a le d  d is e a s e  i s  

r e a l l y  a common source o f  e r r o r  in  d ia ,gnosis .

The p r o p o s i t io n  put in  g e n e ra l  te rm s i s  as fo l lo w s ;

I f  i t  can be proved  th a t  th e  most in d iv id u a l s  

have had a t  one tim e o r  o th e r  in  some p a r t  o f  t h e i r  

system s, a  d e f i n i t e l y  tu b e rc u lo u s  l e s i o n  and f u r t h e r  

i f  i t  can be shown t h a t  a d e f i n i t e  p e rce n tag e  o f  lung  

l e s io n s ,  e i t h e r  f r e s h  o r  r e c ru d e s c e n t ,  become spon

ta n e o u s ly  h e a le d  - sp o n tan eo u s ly  in  th e  sense  of  b e 

coming h e a le d  w ithou t any t re a tm e n t  -  and s t i l l  f u r t h e r  

i f  i t  can be shown t h a t  d e f i n i t e  e x te n s iv e  l e s io n s  of 

th e  lung do become h e a le d  a f t e r  a p p r o p r ia te  t r e a tm e n t ,  

then  i t  i s  no t un reaso n ab le  to  say  t h a t  exam ina tion  

o f  any in d iv id u a l  a t  any tim e may in d i c a t e  th e  p re se n ce  of 

a  pttlmonary l e s io n  v a ry in g  in  e x te n t  from a few cub ic  

c e n t im e tre s  to  th e  g r e a t e r  p a r t  o f  a lo b e ,  which 

l e s io n  i s  g iv in g  r i s e  to  no d e f i n i t e  symptoms and 

Which i s  in  f a c t  a t  th e  tim e o f  exam ination  a h e a le d  

l e s io n .

P roof o f  th e  f i r s t  c o n te n t io n  can be e s t a b l i s h e d  

on ly  from a rev iew  o f  th e  r e s u l t s  found in  th e  l i t e r a 

t u r e ,  r e s u l t s  based  m ain ly  on Post-m ortem  exam inations 

of  s u b je c ts  o f  v a r io u s  ages and on s p e c i f i c  tu b e r c u l in  

t e s t i n g  of  c h i ld re n .



The work of EBcherich ftg), Hamburger (@), and 

Monti on th e  in c id en ce  of t u b e r c u lo s i s ,  a s  shown by 

th e  cutaneous tu b e rc u l in  t e s t ,  amongst th e  s c h o o l

c h i ld re n  of Vienna g iv e s  th e  fo llo w in g  r e s u l t s  

(a b b re v ia te d ) .

Amongst c h i ld re n  of 14 y ea rs  of age th e  in c id en ce  was 90^
» » M * m w M w M 70^

« N " 3  " w # * « W 25^

Daske working in  D ü sse ld o rf  d id  no t o b ta in  such
q,

s t r i k i n g  r e s u l t  w ith  th e  von P i^ ^ u e t  r e a c t io n ,  bu t 

h i s  f ig u r e s  a re  n e v e r th e le s s  i n t e r e s t i n g  

Of c h i ld re n  12 to  14 y e a rs  o f  age 49 .9^  were p o s i t iv e  

■ « 9 to  11 " « » 4 3 .7^  » •

» " 6 to  8 " “ " 40 .7^  *» »

Lapage (©) d ea l in g  w ith  1000 h o s p i t a l  c h i ld re n  

found t h a t  32^ o f  th o se  under 2 y e a rs  and 60 .8^  of  

those  between 10 and 14 were p o s i t iv e .

Out o f  a s e r i e s  o f  91 c h i ld re n  w ith  no mani

f e s t a t i o n s  of tu b e r c le  H a rb i ts  (©) found t h a t  18,

(10 being under 1 y ea r)  were a c t u a l l y  i n f e c t i v e  a s

(<g) S sc h e r ic h :  Vein. Med. Wo ch. 1911 I x i .

(@) Hamburger: Vein. K lin . Wo ch. 1907 xx

(&) Lapage# B r i t .  Med. Jou rn . 1912 i i  1375.

(€J H a rb i tz :  Untersuchung. ube&die. H lu f ig k e i t .  d e r
Tub. 1905 (quoted)



proved by g u in e a -p ig  in o c u la t io n s ,  and te n  o f  th e s e  

in o c u la t io n s  were made from c e r v i c a l  g lan d s  a lone . In  

a d d i t io n  Hamburger found t h a t  38 .3^  o f  848 n e c ro p s ie s  

performed on s u b je c ts  o f  a l l  ages gave ev idence o f  

tu b e rc u lo s i s :  Lubarsch Proved th a t  out o f  1820 

cases  o f  a l l  ages 60 .6^ were tu b e rc u lo u s ,  297 of 

th e s e  cases  be ing  c h i ld r e n  ^of whom 2 1 .2 ^  were p o s i t i v e ;  

The most s t r i k i n g  r e s u l t s  were o b ta in e d  by N aegeli (®), 

who found t h a t  97^ of h i s  s e r i e s  of cases  had some 

tu b e rc u lo u s  l e s io n :  up to th e  age o f  15, 50^ were 

p o s i t i v e : t h e r e  was a sudden r i s e  in  th e  1 8 th  y ea r  to  

and above 40, a tu b e rc u lo u s  focus was found in  

every  body.

With re g a rd  to  th e  second c o n te n t io n  th a t  a  

d e f i n i t e  p e rce n tag e  of cases  become spon taneously  

h e a le d  w ithout any p re s s in g  symptoms and w ith o u t any 

t r e a tm e n t ,  a l though  t h i s  c o n d i t io n  would seem to  

fo llo w  th e  e s tab lish m e n t o f  th e  p re v io u s  p o i n t , no 

v e ry  gen e ra l op in ion  can be fof^*^'

V ishberg (©) says th a t  such cases  h e a l in g  w ithout 

t rea tm en t w ith in  th r e e  months a re  common and l a b e l s  them 

‘a b o r t iv e  cases* : N e is se r  and Brauning o f  th e  B res lau

■ ■■ -■ - ' • ,   -, — ... ' ' '

{ ^ )  Lubarsh: F o r ts c h r .  der Med: B e r l in  1904 XXII.

((Q>) H aege li:  Uber H a u f ig k e i t ,  e t c .  d e r  Tub: Virchow
Arch. 1900. c lx  (quoted)

(® ) P ish b erg : Medical Record. 1913 I .  921.



C lin ic  found t h a t  300 out o f  1900 cases  were o f  t h i s  

a b o r t iv e  ty p e ,  bu t th e  p ro o f  of d e f i n i t e  h e a l in g  

does not seem to  have been q u i te  c o n c lu s iv e .

I t  m i ^ t  be a rgued , f o r  in s ta n c e ,  t h a t  th e s e  cases  

were in  a q u ie sce n t s tag e  a t  th e  tim e o f  exam ination  

and to meet t h i s  o b je c t io n ,  th e  w r i t e r  has g iven th e  

r e s u l t s  o f  d e t a i l e d  exam ination  of s e r i e s  o f  cases  

coming under h i s  own o b se rv a tio n .

T h ese ,ea ses ,  (20 in  a l l )  were s e l e c t e d  from a s e r i e s  

o f  100 d o u b tfu l  c a se s ,  a l l  of whom were ad m itted  to  

S a n a to r ia  as cases  o f  su sped ted  p h t h i s i s .

In  th e  tw enty  ca ses  d e t a i l e d ,  a r e l i a b l e  h i s t o r y  

was g iven  of Tubercle  B a c i l l i  having  been found in  th e  

sputum p r i o r  to  adm ission  ( in  ev e ry  in s ta n c e  w ith in  

th r e e  months) and as  th e  sp u ta  dn adm ission  proved to  

be n e g a t iv e ,  each case  was in v e s t ig a te d  by serum methods 

and f i n a l l y  t e s t e d  w ith  subcutaneous tu b e r c u l in :  in  each 

case th e  sputum was examined by th e  sed im en ta tio n  

method o f  E llerm an and E rlan d sen : th e  fo llo w in g  a re  

th e  r e s u l t s .



Table showing c o n d i t io n  o f  tw enty  cases  w i th in  

th r e e  months of a  B a c i l l a r y  f in d .

Case

1

2

3

4

5

6

7

8 

9

10

11

12
13

14 

16 

16

17

18

19

20

Sputum

Before On 
adm ission adm ission

T B + 

+

+

+

+

•f

+

+

+

+

+

+

+

+

+

+

+

T B -

T u bercu lin  T est

G eneral
R eac tion

+

+

+

+

+

+

+

+

Focal
Reaction

+

+

+

Serum
R eac tio n s

+

+

+

±
+

Sputum
on

D ism issa l

T B +

D iagnosis

A ctive  D is 
ease 

Quiescent *

Quiescent **

Quiescent *•

Q uiescent *•

Sealed le s io n
It It

It n

It w

# It

It 

H 

II 

# 

n 

n 

n

II

m

n



0

I t  w i l l  be n o ted  t h a t  15 cases  (75^) showed no 

s ig n s  of  a c t i v i t y  w i th in  th r e e  months of a  b a c i l l a r y  

f in d ,  bu t i t  i s  n e c e ssa ry  to  add th a t  no d educ tions  

can be drawn as to  th e  spontaneous c u r a b i l i t y  o f  th e  

average case of p h t h i s i s  from th e s e  f i g u r e s .  As a 

m a tte r  o f  f a c t  o f  th e  rem aining 80 cases^w ithou t any 

p o s i t i v e  b a c i l l a r y  f in d  b e fo re  adm ission  and e i t h e r  

w ith  a n e g a t iv e  sputum exam ination o r  w ithou t sputum 

on adm ission , 13 on f u r t h e r  exam ination showed s ig n s  

o f  a c t iv e  d is e a s e ,  a l th o u g h  u s u a l ly  o f  minimal 

a c t i v i t y .

But a l though  no such g e n e ra l  conc lusion  can be 

drawn from th e  f i g u r e s ,  th e y  may be h e ld  to  prove 

th e  p o s s i b i l i t y  of s o - c a l l e d  spontaneous cure  in  a  d e f i n i t e  

percen tag e  of cases .

The t h i r d  co n te n tio n  t h a t  even d e f i n i t e l y  a c t iv e  

and m odera te ly  advanced cases  w i l l  a f t e r  s p e c ia l  t r e a t 

ment become h e a le d  i s  so g e n e ra l ly  ac cep ted  as  a 

f a c t  and so g e n e ra l ly  a t t e s t e d  by th e  a f t e r - h i s t o r i e s  

of Sanatorium cases  t h a t  no p ro o f  o f  i t  need be brought 

h e re .

One more s ta te m e n t,  however, i s  n ec e ssa ry  b e fo re  

s t a t i n g  any co n c lu s io n , and i t  i s  th a t  in  th e  experience  

o f  most d ia g n o s t ic ia n s  a very  s u b s t a n t i a l  impairment 

o f  th e  lu n g s ,  e i t h e r  a f f e c t in g  th e  g r e a t e r  p a r t  o f  a 

lobe  or sm a lle r  p a r t s  o f  2-3 lo b e s  i s  f r e q u e n t ly  found 

in  cases  g iv in g  a very re c e n t  h i s t o r y  o f  i l l - h e a l t h .



SUMMARY.

A c o n s id e ra t io n  of th e s e  f a c t s  le a d s  th e  w r i t e r  to  

th e  fo llo w in g  c o n c lu s io n s :

(1) t h a t  exam ination  o f  any in d iv id u a l  may and 

f re q u e n t ly  does in d ic a t e  th e  p rese n ce  o f  a 

pulmonary l e s io n ,  vary ing  in  s iz e  from a few 

cubic  c e n t im e tre s  to  th e  g r e a t e r  p a r t  o f  a 

lo b e ,  which i s  a t  th e  tim e o f  exam ination  a 

h e a le d  l e s io n .

(2) t h a t  th e  f re q u e n t  occurrence  o f  t h i s  

c o n d i t io n  msdces h e a le d  tu b e r c u lo s i s  th e  most 

im portant s e c t io n  of d i f f e r e n t i a l  d ia g n o s is .

I I .  GENBRAL ILLrHEALTH OP OTDETERMINSD CAUSE.

I t  may be s a id  in  c r i t i c i s m  of th e  l a s t  s e c t io n  

t h a t  such a c o n d i t io n  i s  not l i k e l y  of i t s e l f  to  g iv e  

r i s e  to  symptoms n e c e s s i t a t i n g  exam ination  bu t to  

g ran t t h i s  i s  sim ply to  dem onstra te  th e  d isad v an tag e  o f  a 

r e l a t i v e l y  a r b i t r a r y  c l a s s i f i c a t i o n .

The w r i t e r  i s  p rep a red  to  admit t h a t  a l th o u g h  

• c o n ta c t«examinâtion* f re q u e n t ly  g iv e s  r i s e  to  th e  

d i f f i c u l t y ,  many cases  would no t come up f o r  examina

t io n  were i t  no t f o r  a c o - in c id e n ta l  s t a t e  o f  g e n e ra l  

i l l - h e a l t h :  as t h i s  g e n e ra l  h e a l th ,  however, i s  f r e 

quen tly  fh a  so le  p a th o lo g ic a l  c o n d i t io n  found, he i s  

fo rc e d  to  in c lu d e  i t  in  a s e p a ra te  s e c t io n .  I t  i s  one 

o f  th e  d isad v an tag es  of  s p e c i a l i z a t i o n  p a r t i c u l a r l y  in  

tu b e rc u lo s i s  t h a t  a su g g e s t iv e  h i s t o r y  almost in v a r ia b ly



s t i r s  up in  th e  s p e c i a l i s t  What P re m ^  would c a l l  a 

• concealed  complex* •

Given a g e n e ra l  h i s t o r y  of i l l - h e a l t h  and a 

p a r t i c u l a r  h i s t o r y  o f  cough w ith  o r  w ithou t spu tu$ , th e  

tu b e rc u lo s i s  e x p e r t  imm ediately beg ins  to  paw th e  

ground and sn u f f  th e  a i r ;  w ith  th e  f re q u e n t  outcome 

f o r  th e  p a t i e n t  o f  a s p e l l  of trea tm en t^even  i f  on ly  

p ro p h y la c t ic  in  n a tu re ;  and in  sana to rium  ex p e rien ce  

a t  any r a t e ,  i t  i s  not th e  c l a s s i c a l  l i s t  of d is e a s e s  

Which comes up f o r  e x c lu s io n . Much more common i s  a 

h i s t o r y  o f  vague i l l - h e a l t h ;  vary ing  degrees  of  a s th e n ia ;  

g radual l o s s  of weight perhaps ; p e r s i s t e n t  low f e v e r ,  

ch ron ic  c o u ^ :  o c c a s io n a l  t r a c e s  of sputum: p e r s i s t e n t  

mucoid s p i t :  l e s s  f r e q u e n t ly  n ig h t  sw eats.

These symptoms may be roughly  d iv id e d  in  two groups 

depending u s u a l ly  on th e  a f t e r  h i s t o r y .

They may be th e  fo re ru n n e rs  of a very  d e f i n i t e  

d is e a se ;  a s ,  f o r  In s ta n c e  in  p ro g re s s iv e  bowel con

d i t io n s  such as  mucous c o l i t i s ,  in  m ild  ca se s  o f  c y s t i t i s  

and in  most forms of ch ron ic  anaamia: more f re q u e n t ly  th e y  

a re  a s s o c ia te d  w ith  vague, i l l - d e f i n e d  ch ro n ic  toxaem ias. 

The re s e a rc h e s  o f  Arbuthnot Lane and Hale White have 

proved th a t  ch ron ic  i n t e s t i n a l  toxaem ia may s im ula te  

almost any d is e a s e ,  p a r t i c u l a r l y  tu b e r c u lo s i s  Where 

th e re  i s  a c o - in c id e n ta l  h i s t o r y  of cough and s p i t ,  

and i t  i s  w ell known t h a t ,  in  th e  fem ale , s l i g h t  d i s 

o rd e rs  o f  th e  g e n i t a l  system w i l l  g ive  r i s e  to  eq u a l ly  

p e rp le x in g  c o n d i t io n s  o f  i l l - h e a l t h .  In  th e  w r i t e r ’ s



own experience  about 50^ o f  d o u b tfu l  ca ses  which 

u l t im a te ly  proved to  be n e g a t iv e  belonged to  t h i s  

group.

I I I .  DISEASES OP THE CHEST SIMULATING PHTHISIS.

Many o f  th e s e  d is e a s e s  have become more o f  a c a 

demic than  o f  p r a c t i c a l  s ig n i f i c a n c e  s in c e  th e  

in t ro d u c t io n  o f  c o n c e n tra t io n  exam inations o f  th e  

sputum, and th e re  i s  no n e c e s s i ty  to  d e t a i l  th e  u su a l

len g th y  l i s t .

Apart from th e  r a r i t y ,  f o r  in s ta n c e ,  o f  tu b e r 

c u lo s is  as  a com p lica tio n  o f  advanced m i t r a l  d i s e a s e ,  

th e  exam ination of th e  b lo o d - s ta in e d  sputum w i l l  

g ive  an o p p o r tu n i ty  of d i f f e r e n t i a t i o n .  The same 

may be s a id  nowadays of ac u te  a p ic a l  b r o n c h i t i s ,  of 

chron ic  b r o n c h i t i s ,  o f  b r o n c h ie c ta s i s ,  of a b s c e s s ,  actino- 

m ycosis, gangrene and o f  pneum oconiosis.

There rem ain, however, t h r e e  ty p e s  of c a se s  l i k e l y  

to  g ive  r i s e  to  d i f f i c u l t y  in  d ia g n o s is :

A. C o llapse  - in d u r a t io n  o f  th e  r i g h t  apex 

a s s o c ia te d  w ith  naso -pharyngea l c a ta r r h .  This has been 

e x te n s iv e ly  worked out by G o t t f r i e d  M aier, Blumel (4£} 

and Kronig(@) and r e c e n t ly  de Wesselow(@) p o in ts  o u t 

t h a t  8 out o f  30 com plete ly  n e g a tiv e  t e s t e d  cases  gave

((^) Blumel : Munch. Med. Wochenschr. 1908. No 30.

(@) Kronig: Deut. K lin . 1907. Band. XI.

(©) de Wesselow: Proc. Roy. Soc. Med. 1914, Vol V II.



evidence of  t h i s  c o n d i t io n ,  in c lu d in g  Impairment of  

n o te  and movement, h a rsh  b r e a th  sounds a t  th e  r i g h t  apex, 

a h i s t o r y  o f  cough and s p i t  and an u n h ea lth y  naso 

pharynx.

B. M alignant d i s e a s e :  I t  i s ,  o f  co u rse ,  n a t u r a l

to  expect t h a t  m alignan t d is e a s e  o f  th e  lungs  might 

g ive  r i s e  to  any of th e  s ig n s  s im u la t in g  p h t h i s i s ,  b u t  

in  a d d i t io n  th e  w r i t e r  has  come a c ro s s  cases  (2) where 

a  m alignant l i v e r  by upward p re s s u re  and u l t im a te  

u lc e r a t io n  of th e  diaphragm caused alm ost unmis- 

ta k e a b le  s ig n s  of p h t h i s i s .

A case of g a s t r i c  carcinoma, on th e  o th e r  hand, 

w h i ls t  g iv in g  no c l i n i c a l  s ig n s  came under h i s  

n o t ic e  owing to  a h i s t o r y  of  cough and s p i t ,  p ro g re s s iv e  

weakness and em acia tion , n ig h t- sw e a ts  and haem optysis 

( a c t u a l ly  haem aternesis).

C. S y p h i l i t i c  u l c e r a t io n s  of th e  lung : Without 

a t ta c h in g  any w eight to  C arl S p en g le r* s s ta te m en ts  as to 

th e  in t im a te  connection  of pulmonary tu b e r c le  and 

s y p h i l i s ,  one has  to  exclude t h i s  d is e a s e  in  a d e f i n i t e  

p e rcen tage  o f  ca ses  and th e  d i f f i c u l t y  i s  in c re a se d  

where th e  la ry n x  i s  a t y p i c a l l y  a f f e c t e d .

D. A pical in d u ra t io n  in  h e a r t  d is e a s e .  F ish b e rg  

p o in ted  out th a t  of 38 m i t r a l  c a se s ,  27 gave s igns  

su g g es tiv e  o f  p h t h i s i s :  22 had c r e p i t a t i o n s  a t  one or  

o th e r  apex; 5 had a l a rg e  haemorrhage and one a s l i g h t  

haem optysis.

F ish b e rg :  New York Med. Jo u rn . 1913 I I  14.



As has a lre ad y  been s t a t e d  in  th e  case o f  th e  

haemoptyses sputum exam ination  would g iv e  d e f i n i t e  

means o f  d i f f e r e n t i a t i o n .

Conclusion: The frequency  o f  h e a le d  tu b e r c u lo s i s

o f th e  lu n g s ,  makes t h i s  cond i t i o n  of  th e  f i r s t  im

p o r ta nce in  d i f f e r e n t i a l  d ia g n o s is :  vague ch ro n ic  to x -  

aemias a s s o c ia te d  w ith  some pulmonary symptoms a re  

ex trem ely  common and d i f f i c u l t  to  d i s t i n g u i s h  from 

p h t h i s i s ;  s y p h i l i s ,  carcinom a, n a s o -p h a ry n g i t i s  may 

g ive  r i s e  to  d i f f i c u l t y  in  d ia g n o s is .

In  a l l  of th e s e  groups th e  c l i n i c a l  manif^esta- 

t io n s  may be m is lea d in g  and i t  i s  im portan t to  f in d  i f  

any o th e r  t e s t  or s e r i e s  o f  t e s t s  can g iv e  a p o s i t i v e  

o r  n e g a tiv e  d ia g n o s is  w ith in  a re a so n a b le  time and 

w ithout e i t h e r  danger o r  g re a t  d iscom fo rt to  th e  

p a t i e n t .
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I t  i s  perhaps no t an u n f a i r  c r i t i c i s m  of the  p r a c t i c e  

of t h a t  m yste r ious  e n t i t y  - the  ' i n s t i n c t i v e  c l i n i c i a n ' ,  

t h a t  whereas he f r e q u e n t ly  h i t s  the n a i l  on the  head, j u s t  

as  f r e q u e n t ly  he h i t s  the  wrong n a i l  on the head; and pBH» 

k### t h i s  happy-gp-lucky d ia g n o s is  i s  made more commonly 

in  pulmonary tu h e rc u lo s i s  than in  any o th e r  d i s e a s e .

A g lance a t  an i l l - n o u r i s h e d  or p o o r ly  developed sub

j e c t ,  a few lead in g  q u e s t io n s  e l i c i t i n g  a h i s t o r y  of cough 

w ith  or w ithou t s p i t ,  a s s o c ia te d  w ith ,  say, re c e n t  i l l -  

h e a l th ,  some lo s s  of f l e s h  and perhaps an o c c as io n a l  n i g h t - 

sw eat, and p re s to !  th e  d ia g n o s is  i a  made -  to  be subsequen t-  

l y  c l in ch ed  by the  d isc o v e ry  of impairment a t  apex.

Indeed, i t  i s  r a th e r  u n fo r tu n a te  th a t  pulmonary t u 

b e r c le  should be supposed to  p o sse ss  to  such a degree th e  

s o - s a i l e d  ' c l a s s i c a l  p i c t u r e . '

I t  i s  not the  w r i t e r ' s  i n t e n t io n  to  c o n s id e r  in  de

t a i l  in d iv id u a l  83/mptoms, b u t i t  i s  d e s i r a b le  to  review a 

few of the more t r a d i t i o n a l  su sp ic io u s  s ig n s .

For in s ta n c e ,  the  s ig n i f ic a n c e  of cough w ith  or  w ithou t 

sputum may be g r e a t l y  o v e r - ra te d .

Cruice in  d ea lin g  w ith  t h i s  s e c t io n  makes the  

s ta tem en t t h a t ' the  e x is te n c e  of cough over a lo n g e r  p e r io d  

than  two months i s  g ra v e ly  su sp ic io u s  of pulmonary tu b e r 

c u l o s i s ' ,  bu t i t  should not be fo rg o t te n  t h a t  such a 

symptom might a lso  be g ra v e ly  su sp ic io u s  of g a s t r i c  c a r 

cinoma, particu larly /-  i f  th e  sputum were l a r g e l y  mucoid in  

c h a ra c te r .  And ag a in , a ch ron ic  cough even w ith  muco-

@) Oruioe:. Medical Record, 1912, i i ,  334.



p u ru le n t  sputum may have no deeper o r ig in  than  a pharyn

g i t i s  w ith  o cc as io n a l  i n t e r c u r r e n t  b r o n c h i t i s .

In  much th e  same way lo s s  of f l e s h ,  g e n e ra l  i l l - h e a l t h ,  

marked a s th e n ia ,  o cc a s io n a l  n ig h t - s w e a ts ,  anaemia, may 

sim ply be p o in te r s  to  c o n d i t io n s  d i s t i n c t  from tu b e r c u lo s i s .

There a re ,  however, th re e  p o in ts  in  h i s t o r y  and symp

tomatology deserv ing  of d e f i n i t e  c o n s id e ra t io n ,  and th e se  

are  a h i s t o r y  of p l e u r i s y ,  a h i s t o r y  of haem optysis and 

the e x is te n c e  of p e r s i s t e n t  p y re x ia  of v a ry in g  degree.

P le u r is y .

The work of O sie r  (®), Hedges @) and A lla rd  and 

K ôster  ((g)) in  the  subsequent h i s t o r y  of p l e u r i t i c  c a se s ,  

th e  in v e s t ig a t io n s  of Zebrowski (0) and l e  Daman y on 

the  bac terio logyr of p l e u r i t i c  f l u i d s ,  B eck 's  work on t u 

b e r c u l in - t e s t i n g  of p l e u r i t i c .  su b je c tp ,a n d  th e  abundant p o s t 

mortem in v e s t ig a t io n  of th e se  cases  have e s ta b l i s h e d  f i rm ly  

the  conc lus ion  th a t  th e  %arge m a jo r i ty  of cases  (va ry ing  

in  d i f f e r e n t  works from 30^ - 40^ to  70^) a re  of tu b e rc u 

lo u s  o r ig in .

Haemoptysis.

I t  i s  p o s s ib le  th a t  popu la r dread  of haem optysis 

has in f lu en ced  to  some s l i g h t  degree the  a t t i t u d e  of the  

c l i n i c i a n  as to  i t s  d ia g n o s t ic  v a lu e .

Cruice (®), fo r  in s ta n c e ,  s t a t e s  t h a t  a l l  haemoptyses

O sie r:  System of M edicine, 1908.
'■ Hedges: B a r t ' s  Hosp. Rep. 1895- 31.

A lla rd  and R o s te r :  Hygiea, Oct. 1911 (quoted) 
Zebrowski: Deut. Med. Woch. 1904, 342. 
l e  Damany: P resse  Medmcale, 1897, 329,
C ru ice : Medical Record, 1912, i i ,  334.%



should he cons idered  of tu b e rc u lo u s  o r ig in  u n t i l  o therw ise  

ex p la in e d , and R iv ie re  (23) c o n s id e rs  t h a t  where o th e r  

causes  can be excluded t h i s  symptom i s  'w e l l -n ig h  pathogno

monic* of tu b e rc le .

S t r i e k e r ' s  f ig u r e s  f o r  the  P ru s s ia n  Army during  th e  

y ea rs  1890-95 a re  l a r g e ly  quoted in  most te x t-b o o k s ,  b u t 

in  the l i g h t  of modern methods th e y  p robab ly  re q u ire  some 

r é v i s a i .

His reco rd s  d e a l t  w ith  900 c a se s  of haem optysis , and 

he concluded t h a t  where th e  haemorrhage took p la c e  a p a r t  

from undue e x e rc is e  86^ of the  cases  were tu b e r c u la r ;  t h a t  

when i t  occurred  a f t e r  m o dera te ly  hard  e x e rc is e  75^ were 

p o s i t i v e ,  and th a t  when a f t e r  v io l e n t  e x e rc is e  50^ were 

cases  of tu b e rc le .

At the  same time i t  must be remembered t h a t  out of 

the  480 cases  inc luded  in  the  f i r s t  c l a s s ,  in  o n ly  221 

cases (45^) was the d ia g n o s is  c o n c lu s iv e ly  confirm ed.

T h is ,  of course , a l t e r s  e n t i r e l y  the s ig n i f ic a n c e  of 

the  f ig u r e s ,  because i t  i s  p r e c i s e l y  the  a f t e r - h i s t o r y  of 

the  rem aining 55/o of cases  th a t  would throw any l i g h t  on 

the  r e l a t i v e  s ig n i f ic a n c e  of haemorrhage.

Kidd p o in ts  out th a t  the  s ig n i f ic a n c e  i s  f a r  

g r e a t e r  when the  amount of b lood b rought up i a  c o n s id e r 

a b le ,  b u t on the  o th e r  hand the  f ig u re s  f o r  the Brompton 

H o sp i ta l  show t h a t  of 4,125 cases  of haem optysis , in  69^ 

the  amount v/as under h a l f  an ounce, and from the  t h e o r e t i c a l  

p o in t  of view the s ig n i f ic a n c e  of s t r e a k s  of b lood  when in

(©  R iv ie re :  D iagnosis  of T uberc le , 1914.
(^) Kidd: A l l b u t t ' s  System of M edicine, 1909.



d e f i n i t e  a s s o c ia t io n  w ith  the a c t  of coughing, should , i f  

haemorrhage be such an im portan t i n d ic a t io n ,  be w orthy  of 

j u s t  as much c o n s id e ra t io n  as any l a r g e r  amount.

The w r i t e r ' s  own experience  has  led  him to  the  con

c lu s io n  th a t  haem optysis i s  not of such d ia g n o s t ic  im

portance  as i s  g e n e ra l ly  b e l ie v e d .

In the  f i r s t  p la c e ,  in  read ing  through v a r io u s  t e x t 

books he has found t h a t  roughly  on ly  70^ of cases  of de

f i n i t e  pulmonary tu b e rc u lo s i s  are  su b je c t  to  b le e d in g  and 

in  th e  n e x t ,  a v e ry  sm all p e rcen tag e  of d e f i n i t e  cases  g ive 

a h i s t o r y  of a beg inn ing  v/ith haem optysis u n a s so c ia te d  

w ith  any o th e r  symptom.

B a r t l e t t  @ ) , f o r  in s ta n c e ,  found i t  in  6^ on ly  out 

of 400 c a se s ,  a lthough i t  has been s a id  to  occur in  as TOTO 

as 20^ of ca se s .

Again, b e fo re  any case^ of haemorrhage can be sa id  to  

be due to  tu b e r c u lo s i s ,  a la rg e  group of d is e a s e s  r e q u i r e  

to  be excluded, of which the  fo llo w in g  a re  b u t  a few: -  

m i t r a l  d is e a s e ,  embolism, aneurysm, b r o n c h ie c ta s i s ,  b ro n 

c h i t i s ,  m alignant d is e a s e ,  ac tin o m y co sis ,  pneum oconiosis, 

s y p h i l i s  and anaemia.

But p u t t in g  the  claim s of th e se  d is e a s e s  a s id e ^ — and 

i t  may be adm itted  th a t  the  l ik e l ih o o d  of t h e i r  confusing  

any d ia g n o s is  fo r  long i s  not v e ry  g r e a t— i t  does no t f o l 

low t h a t  where th e se  p o ss ib le  causes have been exc luded , 

the occurrence of haemorrhage i s  an in d ic a t io n  e i t h e r  of 

a c t iv e  tu b e rc u lo s i s  or of a tu b e rc u lo s i s  r e q u i r in g  p ro 

longed or any t r e a tm e n t .

(@) B a r t l e t t :  Boston Med. and Surg. Jo u r .  1911 -  o lxv .



In  th e  fo llo w in g  ta b le  the w r i t e r  g iv es  d e t a i l s  of the  

d ia g n o s is  in  27 ca ses  w ith  a h i s t o r y  of haem optysis out of 

100 d o u b tfu l  c a s e s , a l l  of which were f u l l y  t e s t e d  w ith  

subcutaneous tu b e rc u l in  and most by serum methods*

In each case the  h i s t o r y  v/as g iven  of a d e f i n i t e  haemop

t y s i s ,  the  average amount of which was one to  two teasp o o n 

f u l s ,  and which occurred  w ith in  two months of adm ission .

A ll  oases were excluded where a f t e r  c r o s s -exam inâtion  

some obvious f a l l a c y  could be d e te c te d .

A no te  i s  made in  each case of the  r e s u l t s  of 

sputum exam ination p r i o r  to adm ission .

Table showing u l t im a te  d ia g n o s is  of 27 d o u b tfu l  
c a s e s ,  g iv in g  a rec e n t  h i s t o r y  of haem optysis .

Sputum
before
admis
s io n

T ubercu lin
R eac tion

Serum

Reactions

Sputum
on

d is m is s a l

U ltim ate  d ia g n o s is  
o f  c o n d i t io n  
on adm issionFocal G eneral

1. TB+ + + + T u b e rc u lo s is :a o t iv 0
2. + - + - — w a r r e s t e d
3 . + - + . . n R

4. + - - - II n
5 . + - - - - It 11
6 . - ± + - M a c t iv e
7 0 + ■k - N It

8 . - + + - M R

9. 0 + + + - N H

10. 0 + + « n R

11. - + + * R

12. - - + - - n e g a t iv e
13. - — + - - n
14 - - + - «
15. - - + - R

16. 0 - + - 0 tt
17. - - + - « M
18. - - + - 0 R

19. - - + - . R

20 - — — — R

21. - - - ' — — R

22. - - - - R

23. - - - + - T u b e rc u lo s is :a r r e s te
24. - - - - - n e g a tiv e
25. - - - - .. It

26. - - - — — n
27. — 0 II



Xt w i l l  be seen t h a t  out of 27 such cases  o n ly  seven 

on subsequent exam ination  gave evidence of a c t iv e  d is e a s e ,  

and one had had T.B. in  the  sputum b e fo re  adm ission .

In  f iv e  cases a c o n d i t io n  of a r r e s t e d  d is e a se  was 

diagnosed, a l though  in  fo u r  T.B. had been found in  the  

sputum p r io r  to  adm ission  and in  the  f i f t h  case th e  com

plement f i x a t i o n  r e a c t io n  was p o s i t i v e .

F i f t e e n  (15) gave no evidence of d is e a se  of any k ind .

I t  may be sa id  in  c r i t i c i s m  of th e se  f ig u r e s  t h a t  th e  

n eg a tiv e  sputum exam inations b e fo re  adm ission  may no t have 

been t ru s tw o r th y ,  and th a t  th e re fo r e  the  number of **ar- 

re s te d s*  might have been g r e a t l y  in c re a se d .

Although t h i s  c r i t i c i s m  would be q u i te  v a l i d ,  i t  

would no t a l t e r  the  f a c t  t h a t  even i f  a l l  o f  the  sp u ta  had 

been p o s i t iv e  b e fo re  adm ission  o n ly  seven of the  27 were 

on adm ission found to  have a c t iv e  d is e a s e ,  and on th e  dame 

grounds the  p o s i t iv e  f in d in g s  b e fo re  adm ission might be 

s im i la r ly  c r i t i c i s e d .

Py rex ia .

P y rex ia , accord ing  to  Z idd, (@) i s  a symptom h a rd ly  

l e s s  s i g n i f i c a n t  from the  p o in t  of view of d ia g n o s is , th a n  

cough; and on th e  whole i t  i s  th e  g e n e ra l  te ao h ih g  t h a t  a 

s l i g h t  evening r i s e  may be one of th e  e a r l i e s t  symptoms; 

a lso  t h a t  in  young people whose h e a l th  i s  poor and whose 

weight i s  d ec reas in g  a s l i g h t  p e r s i s t e n t  p y te x ia  i s  of de

f i n i t e  im port. I t  i s  c o n c lu s iv e ly  e s ta b l i s h e d  th a t  the  

only s a t i s f a c t o r y  method of ta k in g  th e  tem pera tu re  i s  p e r  

rectum and a f t e r  a p e r io d  of a t  l e a s t  one h o u r 's  r e s t  in

Z idd: A l l b u t t ' s  System of M edicine, 1909.



the recumbent p o s i t io n  w ith  the mind in  a c o n d i t io n  of  

r e l a t i v e  v a c u i ty ,  b u t th e re  i s  no a b s o lu te  agreement as 

to  th e  l i m i t  of tem pera tu re  above which a  s t a t e  o f  p y re x ia  

may be i n f e r r e d . .

The w r i t e r ' s  experience  of tem p era tu res  in  Sanatorium  

p r a c t i c e  and elsew here i n c l i n e s  him to  agree  w ith  B ardsw ell 

and U hapm a^that in  the  normal the  tem pera tu re  p r a c t i c a l l y  

never r i s e s  above 99® F, a l th o u g h  t h i s  i s  by no means a c 

cep ted  by o th e r  o b se rv e rs .

Whatever d i f f e re n c e  of op in ion  th e re  may be on t h i s  

p o in t ,  th e re  can be no q u e s t io n  th a t  th e  p e r s i s te n c e  of a 

tem pera tu re  of over 99° F. f o r  more than  two o r  th r e e  weeks 

i s ,  p a r t i c u l a r l y  in  the  m ale, in d ic a t iv e  of  some ch ro n ic  

toxaemia, a lthough not n e c e s s a r i l y  a toxaem ia of tu b e rc u 

lous  o r ig in .

In Sanatorium p r a c t i c e  the  p y re x ia  met w ith  in  

d o u b tfu l  cases  can be d iv id ed  in to  th re e  c l a s s e s .

( I )  A r e g u la r  p e r s i s t e n t  swinging tem pera tu re  w ith  a# 

of from 2®- 2 .5°  -  3® F. r i s i n g  a t  i t s  h ig h e s t  p o in t  to  

99.4® or 99.6® F. , most commonly found in  cases  w i th  a 

p rev ious  h i s t o r y  of p l e u r i s y ,  and f r e q u e n t ly  of tu b e rc u lo u s  

o r ig in .

( I I ) A c y c l i c a l  tem peratu re  in  women a s s o c ia te d  w ith  

the  p er io d  of ijiens trua tion , r i s i n g  seldom beyond 100® F. 

and running as a r u le  f o r  about seven days b e fo re  th e  ap

pearance of m enstrua l f l u i d .

O ccas io n a lly  t h i s  co n d it io n  i s  so marked t h a t  on ly  

fo r  a week a f t e r  th e  appearance of th e  menses i s  th e  tem-

p e ra tu re  swinging w ith in  normal l i m i t s . _________________

®  lu J i  I lle>(c.



This c o n d i t io n  has been f r e q u e n t ly  observed in  tu b e r 

culous women, bu t i t s  e x is te n c e  does n o t  n e c e s s a r i l y  

p o in t  to  tu b e rc le .

Besançon (g) s t a t e s  t h a t  i t  i s  not p e c u l i a r  to  tu b e r 

culous women, a lso  t h a t  as m e n s tru a t io n  s t im u la te s  a l l  

l a t e n t  in f e c t io n s ,  th e se  in f e c t io n s  must be excluded b e fo re  

a d ia g n o s is  of tu b e rc le  i s  made.

In  a d d i t io n ,  i t  i s  f r e q u e n t ly  p re s e n t  in  convalescence 

from o th e r  d is e a s e s .

This type of fev e r  i s  most d i f f i c u l t  to  reco g n ise  

when one i s  studying the  tem pera tu re  from day to  day, b u t  

a s in g le  g lance a t  a c h a r t  g iv in g  th e  d a i l y  tem pera tu re  

f o r ,  say , two to  th re e  months i s  s u f f i c i e n t  to  prove i t s  

a s s o c ia t io n  w ith  m en s tru a tio n .

( I l l )  A type which might alm ost be c a l l e d  a 'P e rp e tu 

a l l y  i r r e g u l a r '  tem p era tu re ,  o c c a s io n a l ly  w i th in  normal 

l i m i t s  bu t more o f te n  r i s i n g  a t  n ig h t  to  99.2® -  99.6® - 

100® or even 100.5® F.

I t  i s  p robab ly  found more o f te n  in  the  m ale, c h i e f l y  

because , in  th e  fem ale, most tem p era tu re  c h a r t s  tend to  

show c y c l ic a l  v a r i a t i o n s .  I t  i s ,  in  the  w r i t e r ' s  e x p e r i 

ence, r a r e l y  a s s o c ia te d  w ith  tu b e rc u lo s i s .

On the  whole, th e n ,  a p e r s i s t e n t  r e g u la r ly  swinging 

tem perature  i s  r e l a t i v e l y  of most im portance a s  reg a rd s  

in d ic a t io n s  of tu b e r c le ,  bu t even then  v e ry  d e f i n i t e l y  non

tube rcu lo u s  s u b je c ts  are  found to  show such a r e g u la r  swihg, 

the cause in  one of th e  w r i t e r ' s  ca se s  b e in g  a mucous c o l i t i s .

In  a d d i t io n ,  he has r a r e l y  found th a t  any of th e s e  ty p es  

u n le ss  o c c a s io n a l ly  the f i r s t  has  been n o ta b ly  a l t e r e d  by

(<2l Besançon: Le B u l l e t i n  M édica le , Mo. 83, 1913.



v a r i a t i o n s  in  e x e rc is e  and r e s t  even where th e  subsequent 

d ia g n o s is  showed the  case to  be one of tu b e rc u lo s i s .

The Immediate p r a c t i c a l  im portance pf th e se  p y re x ia s  

i s  th a t  they  o f ten  re n d e r  d ia g n o s t ic  methods d i f f i c u l t  of 

a p p l ic a t io n .

The subcutaneous tu b e rc u l in  t e s t  may have to  be d i s 

carded and e x e rc ise  f o r  a  tu b e rc u lo -o p so n ic  index e s t im a 

t io n  may be c o n t r a - in d ic a te d .

As re g a rd s  subcutaneous tu b e rc u l in ,  the w r i t e r  has 

evolved a method which, he th in k s ,  w i l l  overcome t h i s  d i f 

f i c u l t y ,  a t  any r a te  p a r t i a l l y ,  and a d e s c r ip t io n  of which 

w i l l  be found in  the  s e c t io n  d e a lin g  w ith  tu b e r c u l in  t e s t i n g .

Summary.

A summary of co n c lu s io n s  as to  the  v a lu e  of v a r io u s  

p o in ts  in  h i s t o r y  and symptomatology comes t a  the f o l lo w in g ! -

(1) That p r a c t i c a l l y  no in d iv id u a l  symptom w ith ,  on 

the  whole, the ex cep tio n  of p le u r i s y ,  i s  even rough ly  

pathognomonic of t u b e r c le .

(2) That a h i s t o r y  of haem optysis i s  by no means so 

in d ic a t iv e  of pulmonary tu b e rc le  as i s  g e n e r a l ly  supposed 

and th a t  as  sm all a p ro p o r t io n  as  27^ of th e se  cases  may 

u l t im a te ly  show a c t iv e  d is e a s e .

(3) That, u n le s s  w ith  a p rev io u s  h i s t o r y  of p l e u r i s y , 

no loY\T p e r s i s t e n t  fewer can be s a id  to  be even p robab ly  

tu b e rc le .

F in a l ly ,  th e re  i s  one p o in t  e n t i r e l y  beyond d isp u te  

and i t  i s  th a t  any in d iv id u a l  one of the  symptoms m en tioned , 

a lthough  n o t n e c e s s a r i ly  an in d ic a t io n  of tu b e r c le ,  i s  a 

v e ry  u rg en t in d io a t  io n : f o r  a thorough exam ination  of the  

p a t i e n t .
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I t  i s  not proposed to  e n te r  in to  a d is c u s s io n  of 

c l i n i c a l  methods of exam ination of th e  c h e s t ,  bu t a few 

t h e o r e t i c a l  c o n s id e ra t io n s  may be taken  in to  account.

I t  i s  indeed im possib le  to  c r i t i c i s e  methods of  

c l i n i c a l  exam ination  a s  such on the sco re  of re f in em e n t.

From th e  p o in t  of view of s t r i c t  t a b u la t io n  of c l i n i c a l  

f a c t s  th e r e  i s  no l im i t  to  th e  d e s i r a b i l i t y  of d e l i c a t e  

exam ination , but when i t  comes to th e  i n t e r p r e t a t i o n  of  

th e s e  f a c t s  from th e  p o in t  of view o f  d ia g n o s is ,  d i f f e r e n c e s  

o f  op in ion  may a r i s e .

To r e v e r t  to  the  arguments d e a l t  w ith  in  th e  i n t r o 

d u c tio n  i f  we g ra n t  th a t  most people have had tu b e rc le  

a t  some time in  t h e i r  l i f e  w ith o u t o l i& ic a l  m an ife s ta *  

t i e n s ,  t h a t  many have had tu b e r c le  o f  th e  lung  w ith on ly  

th e  s l i g h t e s t  c l i n i c a l  m a n i f e s t a t i o n s , and t h a t  of th o se  

# 1 0  s u f f e r  d e f i n i t e  and e x te n s iv e  a t t a c k s  of pulmonary 

tu b e r c u lo s i s ,  a c e r t a in  p e rcen tag e  become u l t im a te ly  

h e a le d ,  i t  is  a f a i r  d ed u c tio n  to  make t h a t  a s e c t io n  

of th e  p o p u la t io n  on s u i t a b le  exam ination  w i l l  g ive  

c l i n i c a l  m a n ife s ta t io n s  o f  impairment o f  th e  lu n g , in v o lv 

ing  a space vary ing  in  s iz e  from a pea-nu t to  a whole 

lo b e ,  ’v\hich m a n ife s ta t io n s  a re  no more than  ev idence  of 

e i t h e r  an o b so le te  l e s io n  or a r e c e n t ly  h e a le d  le s io n .

Let us ^consider how th e  adm ission of the  v a l i d i t y  of 

t h i s  deduction  would modify th e  s ig n i f ic a n c e  o f  c l i n i c a l  

s ig n s .

The ques tions  o f  in sp e c t io n  or p a lp a t io n  o f  th e  

ches t r e q u i r e  no d e t a i l e d  c o n s id e ra t io n .  In  t h e  f i r s t  

p la ce  th e re  a r e  obvious sources of f a l l a c y  from th e  p o in t



of view of n a tu r a l  and ac q u ired  d efo rm ity  and in  the  

n ex t ,  s ig n s  such as  .asymmetry o r  f l a t t e n i n g ,  asymmetry 

of movement a l i m i t a t i o n  of expansion can s c a r c e ly  be 

c a l l e d  e a r ly  s ig n s  of p h th i s i s .

I t  i s  a d i f f e r e n t  m a tte r  when one comes to  co n s id e r  

th e  qu es tio n  o f  l i g h t  p e rc u s s io n ,  which, s in c e  Gold- 

s c h ie d e r 's  (@ work has g r e a t l y  in c re a se d  in  im portance.

Indeed R iv ie re  (@) who in  t h i s  coun try  has  on 

every  occasion  emphasised i t s  va lue  s t a t e s  th a t  "some 

a l t e r a t i o n  to  s k i l l e d  p e rcu ss io n  can be made over every  

d iagnosab le  le s io n "  and t h a t  "a d ia g n o s is  of p h th i s i s  can 

r a r e ly  be made w ithout i t . "

From th e  w r i t e r ' s  p o in t  of view, however, t h e  more 

d e l i c a t e  the  p e rc u s s io n ,  the g r e a t e r  th e  l ik e l ih o o d  of 

those  people who p o sse ss  a sm all O b so le te  o r  r e c e n t ly  

h e a le d  l e s io n ,  being  charged w ith  h a rb o u rin g  a c t iv e  tu b e r -  

c u lo s ie  and of t h e i r  being t r e a t e d  ac co rd in g ly .

And t h i s  c r i t i c i s m  might be a p p l ie d  to th e  v a r io u s  

modes o f  to p o g ra p h ic a l  p e rcu ss io n . K ro n ig 's  «§)) d e l im in a -  

t i o n  of th e  a re a  of resonance  a t th e  a p ic e s  has  now 

superseded G o ld sch ied e r ' s measurement o f  th e  extreme 

hreight o f  a p ic a l  resonance , and has become p a r t  o f  th e  

ro u t in e  exam ination of every c h e s t .

(®) G oldschieder. B e r l in .  K lin . Woch. 1907. Band XL 

((©) R iv iè re ;  The D iagnosis  of T uberc le , 1914.

Kronig; 'D ie F ruhd iagnose» , Deut. K lin .  1907
Band XI.



I t  i s  undoubtedly  a most v a lu ab le  method of examina

t i o n  and th e  c la im s o f  i t s  advocates  th a t  i t  w i l l  d e te c t  

most minute f o c i  can be e a s i l y  g ra n te d ,  but h e re  aga in  

in  th e  case of th e  r e c e n t  or o b s o le te  l e s i o n  th e  v e ry  r e 

finem ent of th e  method proves i t s  own in v a l id a t io n .

The argument which a p p l ie s  to  p e rc u s s io n  methods 

a p p l ie s  to  th e  v a r io u s  changes in  b r e a th  sounds.

Apart from the  f a c t  th a t  abnormal c o n d i t io n s  such 

as co a rsen ess  o r  f e e b le n e s s  o f  b r e a th  sounds, broncho- 

v e s i c u l a r i t y  or in t e r r u p t i o n  of b r e a th  sounds a re  on ly  o f  

s ig n i f ic a n c e  when p e r s i s t e n t l y  l o c a l i s e d ,  th e y  are not of 

them selves in d ic a t iv e  of a c t iv e  d is e a s e .

The p resence  of a d v e n t i t io u s  sounds on th e  o th e r  

hand i s  of much deeper s i g n i f i c a n c e ,  p a r t i c u l a r l y  when 

l o c a l i s e d  and p e r s i s t e n t .

The q u a r re l  between th e  'p e rcu ss io n *  and th e * aus d i l 

a t i o n '  schoo ls  o f  d ia g n o s t ic ia n s  has become alm ost 

c l a s s i c a l  and r e q u i r e s  no enlargem ent.

But à lthough  th e re  may be a d i f f e re n c e  o f  op in io n  as 

to  whether s l i g h t  impairment of p e rc u s s io n  n o te  or s l i g h t  

impairment of b r e a th  sounds can claim  r ig h t  o f  p recedence , 

th e re  can be no doubt t h a t  th e  presence  of a d v e n t i t io u s  

sounds h ea rd  a t  th e  end of i n s p i r a t i o n  a f t e r  coughing o r  

an in c re a se  a f t e r  coughing of p re v io u s ly  h ea rd  a d v e n t i t io u s  

sounds i s  a t  th e  same tim e an e a r l y  and a f a i r l y  d e f i n i t e  

s ign  of a c t iv e  pulmonary tu b e r c u lo s i s .  There a re ,  however, a 

few o b je c t io n s  to  such an a b s o lu te  i n t e r p r e t a t i o n  of added signs,

U n fo r tu n a te ly  th e  m ois t sounds of p h t h i s i s  go by 

no s ta n d a rd , and exam ination of many advanced cases  w i l l  

a f t e r  th e  evidence of almost every  p o s s ib le  v a r ia n t



^  /

of th e  added sound.

This adds to  the d i f f i c u l t y  o f  d i f f e r e n t i a l  d ia g n o s is  

o f  ch ro n ic  a p i c a l  b r o n c h i t i s  o r  of a p ic a l  c o l la p s e  fo l lo w 

ing na 6 0 -pharyngea l t r o u b le s ,  b u t i t  i s  o f  even more 

im portance in  th e  d ia g n o s is  of h ea led  tu b e r c u lo s i s .

I t  i s  common ex p e rien ce  ( th e  w r i t e r  can remember 

about 7 ca ses  in  h i s  own experience)}  t h a t  cases  o f  d e f i n i t e  

tu b e r c u lo s i s  which have been a r r e s t e d  f o r  p e r io d s  v a ry in g  

from 4 to 15 y ea rs  w i l l  s t i l l  show on exam ination  o f  th e  

p e r ip h e ry  of th e  old l e s io n ,  sounds c a l l e d  i n d i f f e r e n t l y  

*dry* or ' f i b r o t i c '  more on account of t h e i r  a s s o c ia t io n  

w ith  d r ie d  up d is e a s e  o r  f i b r o t i c  t r a c t s  than  from any 

p a r t i c u l a r  so u n d -ch a ra c te r .  These may vary  from an i s o l a i  

te d  c l i c k  to  a s im u la t io n  of  abundant m o is tu re .

One might mention a lso  th e  r a th e r  b a f f l i n g  v a r i a 

t io n s  of added sounds o b ta in e d  from o ld  p a tch es  of 

p le u r i s y .

I t  i s  t r u e  th a t  th e re  i s  p r a c t i c a l l y  n ev er  any 

in c re a se  of th e se  added sounds a f t e r  cough, which i s  a 

v a lu a b le  d i s t i n c t i o n ,  but w ith  cases  of t h i s  type   ̂ ^

dual r e s p o n s i b i l i t y  in d ic a te d  by th e  p o s s i 

b i l i t i e s  e i th e r  o f  d ism iss in g  an u n a r re s te d  case a s  

h e a le d  o r  of sending fo r  pro longed t re a tm e n t  a r e a l l y  

a r r e s te d  case.

F in a l ly  one must c o n s id e r  th e  ty p e  of case  which, 

w ith  T.B. in  th e  sputum p re s e n ts  f o r  a p e r io d  a t  any 

r a t e ,  no p h y s ic a l  s igns whatever.

R iv ie re  wou^d, of course , deny th e  e x i s te n c e  o f  

such c a se s ,  but th e  w r i t e r  claim s th a t  he has come ac ro ss



i f

a t  l e a s t  one such, and th e  t h e o r e t i c a l  p o s s i b i l i t y  of 

t h e i r  e x is te n c e  he w i l l  dem onstra te  under th e  s e c t io n  

d ea lin g  w ith  sputum exam ination .

A summary, th e n ,  o f  c r i t i c i s m  of th e  v a l i d i t y  of  

c l i n i c a l  s ig n s  in  e a r ly  d ia g n o s is  might, w ith o u t  running 

to ex trem es,be put as fo l lo w s :  G ranting  f o r  th e  moment

t h a t  c l i n i c a l  s ig n s  a r e  in v a r ia b ly  p re s e n t  can  i t  be 

proved th a t  any one of th e s e  s ig n s  w ith  th e  p o s s ib le  

excep tion  of a d v e n t i t io u s  sounds a f t e r  cough, i s  s u f f i 

c ie n t  grounds on which to  b ase  a d ia g n o s is  of a c t iv e  

pulmonary d ise a se ?
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Whatever th e o ry  one may ho ld  concern ing  th e  r a t i o n a l e  

of  th e  tu b e rc u l in  r e a c t io n ,  whether one in c l i n e s  to 

Vasserman's (g) th e o ry  of th e  a t t r a c t i o n  to  th e  focus by 

a n t i - t u b e r c u l i n  o f  th e  in je c t e d  su b s tan ce , to  th e  sub

sequent m o d if ic a t io n  of t h i s  th e o ry  by (gD C itro n ,  

to  the  to x in  th eo ry  of Hertwig W ). E * h r l ic h  :W  w ith  

i t s  v a r i a t i o n s  by Meyer and Schmitz tg )  or to  W olff- 

E i s n e r 's  ly t ic -am b o c e p to r  th e o ry  or aga in  to  th e

h y p e r - s u s c e p t ib i l i t y  th e o ry  of Friedberger((CMthe impor

ta n t  p o in t  f o r  th e  d ia g n o s t ic ia n  i s  t h a t  th e  th e o r i e s  o f  

n o n - s p e c i f i c  a c t io n  of tu b e rc u l in  a re  now d i s c r e d i t e d .

E q u a lly  im portant from th e  p o in t o f  view o f  p u l 

monary tu b e rc u lo s i s  i s  the  f a c t  t h a t  of a l l  th e  r e 

a c t io n s  due to tu b e rc u l in ,  th e  f o c a l  r e a c t io n  g iv e s  th e  

most p o s i t iv e  a id  in  e s t a b l i s h in g  a d ia g n o s is  o f  a c t iv e  

d ise a se .

The r e l a t i v e  im portance of l o c a l  and g e n e ra l  r e 

ac t io n s  w i l l  be r e f e r r e d  to  l a t e r ,  bu t i t  may be s a id  now 

th a t  a judgment of th e  v a lu e  of tu b e r c u l in  t e s t i n g  

s tands  or f a i l s  by the  f i n a l i t y  of th e  fo c a l  r e a c t io n .

And t h i s  f i n a l i t y  must be determ ined not on th e  

com pletely  p o s i t iv e  or com pletely  n e g a tiv e  r e s u l t s  but

QZ) Sasserraan k  Bruck: Deutch. Med. V och.l906.Nr 12.

C itro n : B e rl .  K lin . Vo ch. 1909, Nr 51.

Hertwig: Die Grundlage der Tuber&ulin wirkung. 1891,

(#9 H h rl ich :  I n t .  Kong, f u r  Hygien, 1903,

#2#) Meyer und Schmitz: Deutsch, Med. Voch. 1912 Nr. 42 

V o lf f -E is n e r : Die Fruhdiagnose. 1909.

(#) F r ie d b e rg e r :  Deutsch. Med. Voch. 1911 Nr. 11.



on th e  p e rcen tag e  of cases  t e s t e d  where no d e f i n i t e  f i n d 

ing could  be come to .

A Focal R eac tion  a s  g e n e ra l ly  d e f in e d  by B a u d e lie r  

and Soepke , c o n s i s t s  of th e  appearance o f  r a l e s  o r  

where th e se  were p re s e n t  b e fo re  an in c re a se  in  frequency : 

w ell marked a l t e r a t i o n  in  th e  b re a th  sound over th e  

a f f e c te d  spot in  th e  sense o f  im p u rity ,  j e r k i n e s s ,  rough

ness or sh a rp n ess ;  ex ten s io n  or in c re a s e  in  th e  raarked- 

ness  of d im in ished  resonance , ^^the in c re a s e  o f  l o c a l i s e d  

p l e u r i t i c  symptoms.

There i s  s t i l l  acu te  co n tro v e rsy  concern ing  a 

s ta n d a rd ise d  means of r e c o g n i t io n  o f  the  f o c a l  r e a c t io n ,  

th e  'p e rcuss ion*  schoo ls  being  p i t t e d  a g a in s t  th e  advo

c a te s  of 'a u s c u l t a t io n * ,  but t h i s  i s  simply a r e f l e x  o f  

th e  same disagreem ent over p r im ary  exam ination o f  th e  

ch e s t .

A gainst th e  views o f  O tten  â®) von Romberg Û®) 

in  favour of th e  p e rc u s s io n  method, one must pu t th o se  

of W alte rshofer , B a p d e lie r  and Roepke and R iv ie re  

in  favour of a u s c u l ta t io n .

When, one c o n s id e rs  how vary in g  and a lm ost i n 

commensurable a re  symptoms such as c o u ^  or t r a c e s  of 

sputum, how d i f f i c u l t  in  s ta n d a rd iz in g  from day to  day 

tB  the  s t r e n g th  o f  p e rc u ss io n  and how r e l a t i v e l y  easy  Is

(®  B an d e lie r  & Roepke: Lehrbuch. d. Spez.D iag .pp . 104-105
W  o t te n :  Med. K lin . 1910. Nr. 28
(®) von Romberg: Wiesb.Kong. fu r .  inn.Med. 1910.

W alteeshofer: B e ltra g e  z .K l in .  d. Tub. Bd. X X I.heft 2.
9 R iv ie re :  Diag. o f  Pul. Tub. 1914,



th e  l o c a l i z in g  or even approxim ate enum eration o f  

r a l e  one i s  in c l in e d  to  agree  w ith  R iv ie re  

th a t  on ly  very  dec ided  changes can be accep ted  as e v i 

dence, and to l a y  down f o r  o n e s e lf  th e  fo l lo w in g  s t a n 

dards. a  ^  /UA,c/um.

( 1 )  Presence  of m oist r â l e  where not p re v io u s ly  

heard .

( i i )  D e f in i te  in c re a se  in  p re v io u s ly  h ea rd  r â l e .

. ( i i i )  Marked impairment of p e rc u s s io n  n o te  where 

p re v io u s ly  th e r e  was no impairment.

The qu es tio n  of th e  maximum dose too i s  of th e  

g r e a t e s t  im portance.

I t  may be put th u s  : What dose can be g iven w ith -
aUIc

out causing  any dzs22Eg32? to  th e  f u tu r e  course of th e  

d is e a se  and w ithou t a t  th e  same tim e being too  sm all to  

cause a d e f i n i t e  f o c a l  r e a c t io n ?

Now i/vhilst U l r i c i ' s  (®l s ta tem en t as to  th e  

dangers o f  t h e  f o c a l  r e a c t i o n  cannot be a l to g e t h e r  

accep ted  c h i e f ly  because many of h i s  bad r e s u l t s  were 

noted from ca ses  o f  known tu b e r c u l o s i s ,  th e  whole 

o f  h i s  c r i t i c i s m  cannot be passed  over.

Against U l r i c i ' s  claim s m y  be put th e  ex p e rien ce  of 

B au d e lie r  and Roepke, P enzo ld t (®9 > von Romberg, O tten ,

JW unker, 'Who s t a t e  t h a t  g iv en  p ro p e r ly  th e  t e s t  never 

causes any harm.

® )  U l r i c i :  B e itrag e  z. k l i # .  d. Tub. 3 sup.Band.

P en zo ld t:  Wiesb, Kong, f u r  inn . Med. 1910.



At th e  same tim e BaSclelier and Roepke, o f  whom i t  

i s  not u n f a i r  to  say t h a t  they  a r e  e n t h u s i a s t i c  p ro ta g o 

n i s t s  o f  th e  method, make t h i s  i n t e r e s t i n g  s ta tem en t con

ce rn in g  two p a r t i c u l a r  c a se s ,  t h a t  a f t e r  no r e a c t io n  

whatsoever to  the  1 s t ,  2nd, and 3rd  doses ( .0002  cc.A F : ,

001 cc.A F .005 cc A F ) ,  they  gave ty p i c a l  r e a c t io n s  

to the 4 th  ( .0 1  cc A F) when Tubercle  B a c i l l i  were f o r  

th e  f i r s t  time found in  th e  sputum.
a  u. j, I -CT tu n k e r  a lso  r e p o r t s  Of 4 cases^producW g b a c i l l ^ t ^  ^

, o t te n  g iv es  th r e e  and Lowenstein observed 

t h i s  phenomenon in alm ost 5^ of h i s  t e s t e d  cases .

I t  i s  claim ed th a t  when t h i s  happens, i t  i s  only a 

tem porary c o n d i t io n  and t h a t  no u l t im a te  harm i s  done, 

bu t t h i s  i s  a s ta tem en t t h a t  th e  w r i t e r  cannot pass un

cha llenged ; I t  i s  a llow ed  by g e n e ra l  consent t h a t  one 

o f  th e  most d e f i n i t e  s ig n s  of improvement in  p h t h i s i s  i s  

th e  d isappearance  of b a c i l l i  from th e  sputum, and 

whatever op in ion  one may,hold concern ing  th e  s t im u la 

t io n  of an a c t iv e  focus to  the  p o in t  of producing an 

in c re ase d  b a c i l l a r y  ou tpu t as  a m a tte r  of s p e c i f i c  

trea tm en t th e  q u es tio n  s t i l l  a r i s e s :  I s  one j u s t i f i e d

under any c ircum stances  in  producing  b a c i l l i  in  th e  

sputum f o r  purposes of d ia g n o s is?

I t  may be s a id  in  r e p ly  th a t  such would not occur 

were proper p re c a u tio n s  fo llow ed , m ainly t h o s e , t h a t  no 

f e b r i l e  case should be t e s t e d  and th a t  th e  s l i g h t e s t  

f e b r i l e  r e a c t io n  even .2 ^  F. should be an in d ic a t io n  fo r  

r e p e t i t i o n  o f  th e  e x c i t in g  dose. But should th e  r e 

p e t i t i o n  of th e  dose, in s te a d  of producing a f o c a l ,



g ive  a g e n e ra l  r e a c t io n  e i t h e r  o f  s im i la r  o r  even s l i g h t l y  

in c re a se d  in t e n s i t y ,  what i s  to  be the  nex t s te p  in  th e  

t e s t ,  ta k in g  f o r  g ra n te d ,  of c o u r s e , t h a t  th e  fo c a l  

r e a c t io n  i s  to be cons idered  th e  f i n a l  p ro o f  of a c t i v i t y ?  

Can r e p e t i t i o n  of th e  dose go on i n d e f i n i t e l y  and even 

so ;vhat deduc tion  can b e  made from con tinued  r e a c t io n s ?

I t  i s  necessary  to  r e f e r  here  to  th e  p u re ly  cum ulative 

method of t e s t i n g  pursued by Lowenstein and Kauffman @) 

which c o n s is t s  in re p e a t in g  th e  same sm all dose (say  

.0002 A.F-) fo u r  tim es w ith in  te n  days.

The r e s u l t s  of t h i s  method have been co n s id e red  un- 

s a t i s f a c t o r y  a f t e r  ex ten s iv e  experiment by B a u d e l ie r  and 

Roepke, and la y  them selves open to two e n t i r e l y  o p p o s ite  

c r i t i c i s m s ,  on th e  one hand, of e s t a b l i s h in g  a tu b e rc u l in  

to le ra n c e  and on th e  o th e r  of producing an a n a p h y la c t ic  

s t a t e .  Moreover i t  i s  g e n e ra l ly  ag reed  t h a t  r e a c t io n s  

may not evidence them selves in  any way u n t i l  th e  f i n a l  (' 

t e s t  i s  reached. jLoo o-j

I t  i s  ev id en t th en  t h a t  th e re  i s  a t  l e a s t  a p o s s i 

b i l i t y  o f  some cases  not g iv in g  a s a t i s f a c t o r y  r e s u l t  

on account of awkward g e n e ra l  r e a c t io n s  and th e r e fo r e  

any c o n s id e ra t io n  of th e  s e r v i c e a b i l i t y  o f  th e  t e s t  i s ,  

in  e f f e c t ,  a c o n s id e ra t io n  of th e  percen tage  of cases  in  

which t h i s  i n d e f i n i t e  r e s u l t  i s  a r r iv e d  a t by reason  

o f  th e  probable  danger of pu rsu ing  th e  f u l l  course  of 

in j e c t io n s .

In th e  l i t e r a t u r e  of th e  s u b je c t ,  w M ls t  dangers a re  

d isc u sse d  in g en e ra l  te rm s , i t  i s  not common to  f in d

Lowenstein k  Kauffman: Z e i t .  fu r  Tub. Band.XHI.



d e t a i l e d  d e s c r ip t io n  of cases  i l l u s t r a t i n g  d i f f i c u l t i e s  

o r  dangers in  the method which a re  not quoted w ith 

a c e r t a in  amount of b ia s  one way o r  th e  o th e r .

In view of t h i s  th e  w r i t e r ,  b e fo re  t a b u la t i n g  h i s  

own s e r i e s  of c a se s ,  has d e t a i l e d  5 cases  ta k e n  from 

the  e a r l i e r  reco rds of th e  King Edward VII Sanatorium ,

2 of which came under h i s  own o b se rv a tio n .

They have no p re te n c e  to  be examples o f p ro p e r ly  

t e s t e d  ca ses .  Indeed th r e e  of them are  open to  damaging 

c r i t i c i s m  from th e  p o in t  o f  view of te ch n iq u e  b u t ,  

t h a t  a p a r t ,  they  a r e  in t e r e s t i n g  exsunples of th e  con

f l i c t i n g  r e s u l t s  o f ten  o b ta in in g  in  t e s t i n g  su sp ic io u s  

cases .

In  c r i t i c i s i n g  each case th e  w r i t e r  has f o r  th e  

sake of argument d e l i b e r a t e ly  g e n e ra l iz e d  from th e  

p a r t i c u l a r .

The p rev ious  h i s t o r y  of th e se  cases  is  o m itted  

because w h ils t  t h i s  m i ^ t  he lp  in  d ec id in g  Whether o r  

not to t e s t  a case , i t  does not h e lp  to  dec ide  the  

course of th e  t e s t s ,  and in  any case p r a c t i c a l l y  a l l  

h i s t o r i e s  are  s u sp ic io u s .

Jla.Be I .  Miss C. a e t  17 was ad m itted  in  m odera te

l y  good co n d it io n  w ith  s l i g h t  cough and sputum, n e g a tiv e  

to  sed im en ta tion  exsuninatidn f o r  b a c i l l i  and w ith  no 

d e f i n i t e  s ig n s  of any k in d  in  th e  c h e s t .

1 s t  day of T es t .  Dose .0002 cc A.F no r e a c t io n  

3 rd  " ** " «• . 0 0 1  » « « •

" " » .005 » « w ith  v io le n t  lo«ral

and g e n e ra l  r e a c t io n é ;  tem pera tu re  100° 4 .F . which ro se  
next day to  101° F; l o c a l  and g en e ra l  r e a c t io n  s t i l l



V io le n t .  These subsided .

9 th  day of T es t .  Dose. .01  cc.A T  fo llow ed  

by a more v io le n t  lo c a l  and g e n e ra l  r e a c t io n :  headache: 

temp. 105°F. but no f o c a l  r e a c t io n  of any s o r t .

A ll o th e r  ev idence was n e g a tiv e  and she was d i s 

m issed  as a n e g a tiv e  ca se , (C harte  No f t - . . .  and , , , , ) 

I t  i s  to be p a r t i c u l a r l y  no ted  t h a t  in  s p i t e  o f  a 

v io le n t  g en e ra l  r e a c t io n  th e re  was no r e p e t i t i o n  of th e  

e x c i t in g  dose.

Case I I . Miss K. a e t ,  18. was ad m itte d  in good 

co n d i t io n  w ith  s l i g h t  cough ahd t r a c e s  o f  sputum:

T .B .* by sed im en ta tion . Her c l i n i c a l  s ig n s  c o n s is te d  o f  

im paired  resonance and im paired  b re a th  sounds a t  th e  

ap ic e s  of Rt. upper and lower lo b es .

no r e s u l t

s l i g h t  l o c a l  r e 
a c t io n ,  

marked lo c a l

1 s t  day of T e s t :  .0002 cc. A F

3rd  " ** " : .001 cc. A F

5 th  " " " : .005 cc. A F

and g en e ra l  r e a c t io n :  temp 100°4° F: cough in c re a se d :

next day temp. 101° F: g e n e ra l  r e a d t io n :  subsided

next dyy#

7 th  day of t e s t :  .01 cc.A F : w ith  v io le n t

L.R. and G.R., on

9 th  day of t e s t :  fo c a l  r e a c t io n  a t  R t. apex:

on 10 th  " " ": T.B. were found in  the  sputum.

Some days l a t e r  a g e n e ra l  d is tu rb a n c e  s e t  ln (C h a rts  

N o ^ n  b*. ) and T.B. con tinued  in  th e  sputum u n t i l  

d ism is sa l .

A comparison of th e s e  cases  i s  h ig h ly  i l lu m in a t in g .



From No. I I  one would be e n t i t l e d  to  say th a t  a 

v io le n t  g en e ra l  r e a c t io n  with a marked r i s e  in  tem pera

t u r e  i s  an in d ic a t io n  fo r  r e p e t i t i o n  of the e x c i t in g  

dose and th a t  to  ignore  such  re a c t io n  i s  to  co u r t  i n 

ju r y  to  the  fu tu re  course of  th e  ca se ; but one cou ld  

say eq u a lly  t r u l y  th a t  absence o f  fo c a l  r e a c t io n  

a f t e r  th e  3 rd  t e s t  ( .005  cc.A F) does not n e c e s s a r i l y  

mean absence of a c t iv e  d ise a se .

I t  must be no te# , however, t h a t  in  No I  absence of 

f o c a l  r e a c t io n  a t  th e  3 rd  Test d id  mean, as  subsequent 

even ts  proved, absence of a c t iv e  d is e a s e  and t h a t  a 

v io le n t  g e n e ra l  r e a c t io n  might be igno red  w ithou t 

in ju r y  to  th e  fu tu re  course  of th e  case . The d i f f e r 

ence between th e  two cases  a c t u a l l y  was t h a t  in  th e  

one case th e re  were no p h y s ic a l  s ig n s ,  in th e  o th e r  

th e  s ig n s  were d e f i n i t e  and m odera te ly  e x te n s iv e .

To le av e  th e s e  f o r  the  moment, t h e r e  are  o th e r  

d i f f i c u l t i e s  o f  which th e  next case i s  a good in s ta n c e .

Case I I I .  Mr VIT. a e t .  25 was ad m itted  in  good 

co n d it io n  w ith  some cough and s p i t :  T .B .-  by sed im enta

t i o n :  th e r#  were s ig n s  of impairment of th e  upper l / 3  of 

Rt. upper lo b e ,  in c lu d in g  some^‘* f ib r o t i c "  creps. which 

were no t in c re a se d  on cough: some impairment of 

resonance a t  a p ic e s  o f  L t,  upper and lower lo b e .

On 1 s t  day of t e s t ;  Dose .0002 cc. A F: no re a c t io n

" 3rd  » « H " . 001 A F: no r e a c t io n

" 5 t h  n n n " 005 A F: s l i g h t  l o c a l  r e -
a c t io n

but no g en e ra l  symptoms; temp r i s e  0 .3 °  F : which immediate
l y  subsided.

On 7 th  day of t e s t :  Dose . 01 cc. A F; No lo c a l  R eac tion



5

no gen e ra l symptoms: only s l i g h t  r i s e  in temp: and no 

c l i n i c a l  f o c a l  r e a c t io n  y e t  3 days a f t e r  T.B. were p re s e n t  

by sed im en ta tion  on ly : a week a f t e r ,  m oist sounds g ra d u a l 

l y  developed a t  th e  im paired p o r t io n s :  T.B.fdund by o rd in a ry  

method and con tinued  p re se n t  u n t i l  d is m is s a l .  (C harts  

No

The im portan t p o in t h e re  i s  th a t  th e  g e n e ra l  r e 

a c t io n  d id  not a c t  as a warning s ig n a l .  Indeed even w ith  

th e  l a s t  dose, th e r e  was l i t t l e  g ene ra l d is tu rb a n c e :  

talcen in  con junc tion  w ith  Casd I I ,  however, i t  shows the  

r i s k  of  i n s t i t u t i n g  t e s t s  in cases  where, im pairm ent, 

a l though  not n e c e s s a r i ly  a c t iv e ,  in v o lv es  th e  g r e a te r  

p a r t  of one lobe or smaller p o r t io n s  of more th a n  one lo b e .

Case IV. Miss M. 29 was adm itted  in  good con

d i t i o n  w ith  some cough and sputum: T .B .-  by sed im enta

t io n :  s ig n s  o f  impairment of R t. lower lo b e  in c lu d in g  

k ' CcJUk. " f ib r o t ic "  creps. no t in c re a se d  on cough and p a r t i a l  im

pairm ent o f  L t.  upper lobe .

On 1 s t  day o f  T es t :  Dose .0002 cc.A F: no r e s u l t

" 3rd  " " « . n , 001 cc.A F: no r e s u l t

( i n t e r v a l  due to  dom estic c ircum stances)

» 7 th  " " " : re p e a t  .001 cc.A F: no r e s u l t

" 9 th  " " " : .005 cc.A F; s l i g h t  lo c a l  r e a c t io n

S lig h t  g en e ra l  r e a c t io n ;  temp, r i s e  1°F: t h i s  subsided.

" 11 th  day of T e s t :  Dose. . 01 cc.A F: marked lo c a l  

r e a c t io n ;  marked g e n e ra l  r e a c t io n  w ith  r i s e  of temp, 

but no fo c a l  r e a c t io n !  sputum taken on 1 2 th  day gave 

T .B 4by  sed im en ta tion , bu t th e se  d isappeared  w ith in  a 

Week and p a t i e n t  was d ism issed  a f t e r  a course of t r e a t 

ment w ith  u n a l te re d  s ig n s . (C harts  No .-K k )



C onsidering  th e se  f o u r  cases  on t h e i r  o^m m e r i t s  

th e  fo llo w in g  co n c lu s io n s  might be s t a t e d :

( i )  I t  i s  never j u s t i f i a b l e  to  produce T.B. in  

th e  sputum as a d ia g n o s t ic  measure.

( i i )  Cases shou ld  not be t e s t e d  a t  a l l  where th e  

c l i n i c a l  s ig n s  in d ic a te  involvement o f  one lobe 

or  s e c t io n s  of more than one.

( i i i )  Although a marked g en e ra l  r e a c t io n  does no t 

n e c e s s a r i ly  in d ic a te  r i s k  in  th e  a d m in is t r a t io n  

o f  a h ig h e r  dose, a h ig h e r  dose should never be 

g iven , most p a r t i c u l a r l y  where th e  c l i n i c a l  s ig n s  

o r  h i s t o r y  a re  more th a n  u s u a l ly  s u sp ic io u s .

( I t ) Absence o f  a fo c a l  r e a c t i o n  c l i n i c a l l y  does 

no t n e c e s s a r i ly  mean absence of a fo c a l  r e a c t io n  

bac t e r io lo g i  c a l ly .

(v) I t  i s  n ecessa ry  i f  p o s s ib le  to  g ive  th e  4 th  

i n j e c t i o n  .0 1  cc.A F b e fo re  a d e f i n i t e  n eg a tiv e  

r e s u l t  can be e s ta b l i s h e d ,  | P r a c t i c a l l y  they  would 

modify a t e s t i n g  tech n iq u e  in  two ways:

A. Doses e x c i t in g  even sm all g en e ra l  r e a c t io n s  would be 

r e p e a te d .

N. A fter  a second r e p e t i t i o n ,  i f  th e r e  was s t i l l  no 

fo c a l  r e a c t io n ,  th e  t e s t  would be abandoned.

With th e se  g en e ra l  c o n s id e ra t io n s  in  view and 

re c o g n is in g  th e  p re c a u t io n s  l a i d  down in  th e  l i t e r a t u r e ,  

th e  w r i t e r  c a r r i e d  out most o f  h i s  t e s t s  of which 100 

a re  d e t a i l e d  below.

Before going f a r ,  however, he found t h a t  a r i g i d  

i n t e r p r e t a t i o n  of th e  tem p era tu re  r u l e ,  i . e .  r e p e a t in g



a l l  e x c i t in g  d o ses , le d  to almost a deadlock in  a l a r g e  

p ro p o r t io n  of cases  of which the  fo llo w in g  example is  

i n t e r e s t i n g .

Case V. Mr 0. was adm itted  in good c o n d i t io n  w ith 

no cougi o r  sputum. There was a s l i g h t l y  im paired  no te  

a t  l e f t  apex and b re a th  sounds were p ro longed , b u t  no 

o th e r  s ig n s  in  th e  c h e s t .

On 1 s t  day of t e s t ;  Dose.0002 cc A F: no r e s u l t

n r  n  w ; -  . 001 cc.A F: w ith  no immediate

r e s u l t  bu t a delayed  r e a c t io n  a t  th e  s i t e  o f  1 s t  i n j e c t io n ;  

next day lo c a l  r e a c t io n  became very  marked: taopi: 100® F: 

marked g enera l m a la ise :  no fo c a l  r e a c t io n .  There symptoms 

subsided  and on

6 th  day of t e s t :  Repeat dose .001 cc.A F: fo llow ed  by 

a very v io le n t  l o c a l  and a v io le n t  g enera l r e a c t io n :  

temp.102°2°F. which l a s t e d  over 2 days, b u t  no fo c a l  

r e a c t io n  of any s o r t .  Owing to  the- v io le n ce  of th e  r e 

a c t io n s  th e  t e s t s  were no t continued. The c h e s t  remained 

n eg a tiv e  and a l l  o th e r  evidence in c lu d in g  serum r e 

a c t io n s  was n e g a t iv e .  He was d ism issed  a s  a presumable 

n e g a t iv e ,  b u t w ithout those  most d e s i r a b le  f i n a l i t y  of 

d ia g n o s is  which a completed t e s t  would have g iven. NiViij

This i s  an o u ts ta n d in g  example but in a l a r g e  p e r 

centage of  cases sm all r e a c t io n s  were met w ith ,  which 

tended to  prolong t h e  t e s t s  over an im possib le  p e r io d .

A working mean was than  adopted to  the e f f e c t  t h a t  

where th e  c l i n i c a l  s ig n s ,  th e  h i s t o r y  and th e  are rum r e 

a c t io n s  were un ifo rm ly  n eg a tiv e  or almost n e g a t iv e  a 

s l ig h t  g en e ra l  r e a c t io n  might be s a f e ly  ignored  and t h i s  

was found to  work out s a t i s f a c t o r i l y .
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CASE DOSE

RES

Tmcp.

ULTS OF 

/ L. R.

LOO TESTED CASES

i r  G. R. .FINAL^ RESULT
C) {huu^XhJ. 4- ̂  —J

. 0 0 0 2 cc. A F 9 9 8 H»
1 . . 0 0 1 Il n 9 9 4 - - -

.005 n w 100® -h — •

.005 N n 103% -4- *4- +> P a in s  in  head A few d o u b tfu l  incon
sh iv e r  ing stan t. creps .R t.L ow er

apex.

.0002 cc. A F 99^
2. . 001 n w 99^ 4- - -

. 001 n n 101 4" M alaise Focal r e a c t io n
A few c rep s  R .upper
Lobe p o s t  k  Lower apex

.0002 cc.A F- 9 9 2

. 001 n R 9 9 4 T ired .H ead
3 ache. Cough 4"

. 005 R R 99% 4 - • h

. 01 R R 103 "4 More CO ugh. No sputum
No fo c a l  r e a c t io n .

.0002 CC. A F 100*

. 001 R W 99% - Headache k
4. f a i n t Cough 4“

. 005 R R 99% - - -

. 01 R R 99^ «R - - No fo c a l  r e a c t io n

. 101 R R 100 No m ala ise . No fo c a l  r e a c t io n

.0002 CC. A F 99%

. 001. R R 99 - - -
5. . 005 R R 101- - —

. 01 R R 100% - No symptoms. No f o c a l  r e a c t io n .
. _ . . .

.0002 CC. A F 98%

. 001 R R 98% - - -

6. . 005 R H 4r - -

.  01 R R 99% 4 - Headache.M alaise . More cough.No in 
c re a se  ill sputum.
No fo c a l  R eac tion

.0002 CC. A.F 98%
7. .  001 H R « »

.  005 H R 98% - No symptoms. No sputum. No f o c a l
r e a c t io n

.0002 CC. A F 99^
8. .001 R tt 990 _

.  005 R R 98 - »

.  01 R R 99 - No symptoms No Focal R eac tion

.0002 CC. A F 99% 4 -
4 S lig h t

9. . 001 R R 100 + Mai adse.Headache . Traee of sputum.
. 001 R R 100 4- 4 - + F.R? A t r a c e  o f

s t i c k in e s s  a t  p o s t
appect R t.apex .



CASE DOSE. TEMP. L . R. G. R . FINAL RESULT

10 .0002 
. 001 
. 005 
. 005

cc.n
II

n

cc.N
n
II

cc.n
n
tt

A.F.
tt
tt
tt

A F
tt
tt
tt

A Ftt
tt
tt

99^
99p

101%
102°

98%
98*
98^
99

99^
99

101

-k  4-

f  very  ^  
s l i g h t

Headâche
4"

Headache

No f o c a l  r e a c t io n .

11.

.0002 

. 001 

. 005 

. 01

.0002 

. 001 

. 005 

. 01

SI ig h t sputum 

No f o c a l  r e a c t io n

12.
-

No symptoms No Focal R eac tion

.0002 CC. A F 99^ _
13. . 001 n tt 981 — m. -

. 005 tt tt 99 - - -

. 01 n tt 100 f  T. 8. Headache. No cough or sputum,
some p a in  L.arm. No
Focal R eac tion .

.0002 CC. A F 99 W

. 001 tt tt 99g - - -
14. . 005 N tt 99% - - -

. 01 tt tt 101^ — No M alaise . No Focal R eac tio n .

.0002 CC. A F 99^
15% . 001 tt tt 990 - - -

. 005 tt tt 99g - - —

. 01 tt tt 99% No symptoms. No Focal R eac tion .

.0002 cc. A F
I d. . 001 N tt 98% 4- - -

. 005 n tt 99g + - -
. 01 n tt 100- 4- No Symptoms. S l ig h t  in c re a s e  in

cough à  sputum,
No F o ca l R eac tio n

.0002 cc. A F 98^ S l ig h t  in c re a s e  in
A cough.

17. .  001 tt tt 98g - No c o u ^ i
.  00% tt N 98° - - -

' .  01 tt tt 9 9 5 - No Symptoms. No f o c a l  R eac tion .

.0002 cc. A F 99 M

.  001 tt tt 99_ — . «. «
18. .  005 tt tt 98& - tt#

.  01 tt tt 100 4* Headache No fo c a l  R eac tion



CASE DOSE TEMP. L. R. G. R. EIHAL RESULT

.0002 cc. A E 98^
19 . 001 n II 984 - -

. 005 n n 99^ 4-

. 01 11 n 99 "" Ho Symptoms. Ho Eocal R eac tion .

.0002 cc. A E 4- ##

20. . 001 M II 9 9 4 - Headache
. 005 It II 101% - 4" P ain  in  R.Base

Ho Eocal r e a c t io n .
Complement F ix a t io n
n e g a t iv e .

.0002 cc. A E 9 9 4 -

21. . 001 H n 9 9 8 4 - - -

. 005 n n
l O l f 4 " - More cough & Sputum,

.  01 It II i o i 4 " h S l ig h t  Eocal R eac tion
R. apex

E ron t and behind.

.0002 cc. A E 98^ -

22 . 001 n II 99. - -
.  005 n n 99% 4 - —

;  01 It N L O O 4 - Ho Symptoms Ho Eocal R eac tion
Com. Eix. —

#002 c c . /L E .100^
23. .001 II N 100% —

.005 n II 1002 -

. 01 II H 1 0 1 8 4 - Ho M alaise S l ig h t  cough.Ho
Sputum.Ho f o c a l  r e 

a c t io n

.0002 CC. A E 9 9 6
24. . 001 II * 100%

. 005 n N 93% - -

. 0 1 H n 104 4 - Headache k Ho f o c a l  r e a c t io n .
earache

.0002 cc. A E 99%
25. .001 II It 99% -

.005 n II 101 4 - Headache. Ho c r e p s .h u t  b r e a th
sounds harsh .A lm ost
b ro n c h ia l  a t  R t . apex.

.0002 CC. A E 98%
26. . 0 0 1 n n 98^ - -

.  005 n II 9 9 . .  4 - Headache More Cough &  Sputum
•  0 1 II n 1 0 1 * 4 "  4 " •:Ha CO ugh or sputum

Ho Eocal, Complernent
F ix a t io n  n eg a tiv e .



CASE

28.

DOSE 3M'ÆP# L . R. G. R. EIHAL RESULT

.0002 cc.A E 
27. . 001 îl. »

0Ç5 " ”

.0001 cc. A E 

.0005 " " 

.0005 « M

.0002 cc. A E 

. 0 0 1  " «
29. . 005 ” «

005 ” *»
01 « «

99;
100%
1 0 1 ^

99
100 '

101

8

99^99-6
99.
99
998

4
4-
4
4

M alaise . Some CO ugh.Ho fo c a l  r e 
a c t io n .  Cora. Ei-;x. N egative.

Some dry  cough.Eocal 
R eac tio n  4  R .low er lobe  
Cora. E ix . »

No symptom^ S l ig h t  cough.No sputum. 
No E ocal Reaction.Com. 
Eix,

50.

52.

.0002 cc. A E

. 001 " w
005
005

005

9 8 |
99%

lOOG
102

1016

Some m alaise 
Headache k  
M alaise .

No in c re a s e  cough k  sputi 
Some p a in  over s i t e  
o f  o ld  p le u r i s y .
No s p u tu m ,s l ig h t  in c re a s e  
cough. P a in  R. s id e .  
D e f in i t e  rub R .base  
n i l  a t  'apex. E .R .N il  
d e f i n i t e .

.0002 cc. A E 
31. . 0 0 1  " «

. 0 0 1  « "

98
99'

101

8
t -  
+

4

Headache.

Headache k  
m a la ise . No E oca l R e ac tio n .

. 0002 cc. A E

. 001 “ »

. 005 w »

. 005 « «

98®
98*

102

103®

+ s l i g h l |  

4

-V

M alaise 
he adache 

+  4 . No Eocal R eac tion . 
Complement F ix a t io n  

Negat ive .

as.

.0002 cc.A E 

.  001 *• "

. 005 W II

99

99

loo'^

Headache 

Off Colour.

T .B .* on 1 s t  adm ission 
No fo c a l  r e a c t io n .  
S l ig h t  m o is tu re  a t  
R t. apex, sm all amount 
o f  sputum.

Complement F ix a t io n .
Po s i t i v e .



CASE DOSE TEMP. L. K. G. R. EIHAL RESULT

.0002 cc. A E 99 - Sputum in c re a se d
54. . oom n It 9 9 4 - Headache

. 005 m II 9 9 6 -t- -

. 01 n n 1 0 2 4- Headache More cough 3& sputum, no
Eocal R eac tio n . Com.Eix.

. 0 0 0 2 cc. A E <55. . 0 0 1 N II 9 9 2 -

. 005 n N 9 9 8 4- Headache Eocal r e a c t io n  4
H is to ry  of P le u r i s y  and
B ro n c h i t i s .

. 0 0 0 2 cc. A E 9 9 ® + _

. 0 0 1 w n 9 9 6  •t- 4 - Headache &
36 M alaise . -

. 005 1 0 0 ® 4 .

. 0 1 N H 1 0 0 ® Ho Symptoms. Ho f o c a l  R eac tion .
Complement F ix a t io n

n e g a t iv e .

.0002 CC. A E 9 9 2 Two days l a t e r .

. 0 0 1 n II 1 0 1 + M alaise The s l i g h t e s t  su sp ic io n
37 4 o f  s t i c k i n e s s  a t  R.apex.

. 0 0 1 99 - S l ig h t  in c re a s e  cough.
0 Ho Sputum. E.R?

. 0 0 Ô w II 104^ +  + Ho M alaise .

. 0 0 0 2 CC. A E 98§

. 0 0 1 n n 98® - •
38. . 005 It n 99'^ 4 .

• 0 1 n N 1 0 2 Ho Symptoms E oca l R eac tio n  4  (T .B .-
B .& E . )

Complement E ix . d o u b tfu l .

. 0 0 0 2 cc. A E 9 9 "
59 . 0 0 1 II n 9 9 2 _  . •

. 005 , n n 99® •
1 2  days . 0 1 H N 1 0 1 4 Ho E oca l r e a c t io n
l a t  er

. 0 0 0 2 n n 1 0 0 _ -

. 0 0 0 2 II II 1 0 0 '^
5 da ye
l a t e r .0005 n n 99 Ho Symptoms Ho Eocal R eac tion .



CASE DOSE rEi/iP. L. R. G. R. WNAL RESULT■J___________ __  . - ......

40.

.0002 cc.A E 

. 0 0 1  " "

. 0 0 1  « "

. 0 0 1  " "

lo o r

99^
1 0 2

+

+ 
+ +

Headache & 
s ic k n e ss .

Headache & 
Nausea.

No cough.

Eocal R eac tio n  + R. apex 
in  f r o n t .  T. B. -

41.

.0002 cc. A E 

. 0 0 1  « "

. 005 " "

. 005 " "

99
11*8

1 0 1 8

lOOL
lO l^
103

+ + 
+ 
+

Headache
M alaise No Eocal R eac tion  

An o c c a s io n a l  in c o n s ta n t  
c rep . over R. supem»»'^^ 
s c a p u la r  fo s s a .  No cough. 
No sputum. Complement 
E ix a t io n  - n e g a t iv e .

42.
.0002 cc.A E 
. 0 0 1  " "
. 0 0 1  " *

+
+

No m a la ise  
Maàaise. l o c a l  R eac tion  + a few 

c reps . P os t R.apex.

43

.0004 cc.A.E 

. 0 0 0 2  « "

. 0 0 1  « «

.005 " «

9 9 4

99

9 9 2
99^ + No symptoms

S l i ^ i t  in c re a se  p a in  L. 
s id e  o f  neck.

No Eocal R eac tio n . Has 
d is e a s e  nf g lands.

44

.0002 cc. A E 

. 0 0 1  " "
. 005 " "
. 0 1  *» **

99
9 9 ^
99%

1 0 2 & + + No symptoms «

-------- ---- — '

Slig}it cough k  sputum.
No Eocal R eac tion . Com.Eix.-

45
.0002 cc.A E 
. 0 0 1  « »
. 005 " M

98®
99-

1 0 0 %
-

No m ala ise

Wasserman -

No Eocal R eac tion  
EpihhjKlioma of Larynx 
Too la rg e  f o r  removal.

46
.0002 cc.A E 
. 0 0 1  " »
. 0 0 1  « «

98®

i S i ’

**•
Headaehe

No Eocal R eac tion .

47
.0002 cc.A E 
; 0 0 1  " »
. 0 0 1  « »

98®
9 9 4

100
+ 

+ +
M alaise
Headache

and
M alaise

S l ig h t  cough. No 
sputum. Eocal R eac tion  
+ R. apex. Com. E ix . +

T. B .-



V

m sE DOSE TEMP. L. R. G. R. EINAL RESULT

.0002 cc. A E

. 001 n n 988 • -
48 . 005 « II 99% «

• 01 H n 99 No M alaise No E o ca l R eac tio n .

.0002 CC. A E 9 9 8
49. . 001 m n 9 9 6 4 «■ S l ig h t  in c re a s e  o f  cough

: . 005 n n 1 0 2 . 4 S h iv er in g .
. 005 II n 1 0 1 4  4 Headache. No Eocal R eac tion .

2
. 0 0 0 2 CC. A E 99 - -

50 . 0 0 1 Il n 99 - Headache
. 005 n n 1 0 0 8 4 M alaise S l ig h t  in c re a se  cough

and sputum.
. 005 n H 1 0 0 ® 4 '̂ 0 Eocal r e a c t io n .

. 0 0 0 2 CC. A E 9 3 8

. 0 0 1 Il n 99 p. - -
51. . 005 tt n 98® •* -

. 0 1 II n 9 9 2 - No symptoms. No Eocal R eac tion .
Complement E ix a t io n

n e g a tiv e .

. 0 0 0 2 cc. A E 99 452. . 0 0 1 N « 1 0 0 M alaise

. 0 0 1 II n 1 0 2 2 4  4 + No Eocal R eac tion .

. 0 0 0 2 cc. A E 9 3 8
53 . 0 0 1 N w — -

• 0 0 # II # m l - - Cough and Sputum 4
. 0 1 ) rt M 99T 4 M alaise No E o ca l R eac tion .

Com. Eix.

. 0 0 0 2 cc. A E
54 . 0 0 1 H # 98^ —

. 005 n n ioo_ 4 Malai se

. 005 N n 9 9 8 4 Bb Eocal R eac tion
Complement E ix a t io n  _

t

N egative.



CASE DOSE L. R. G. R. EINAL RESULT

Re-ad'
mission,

55.

0002 cc. A E 
. 0 0 1  » »
. 005 " • *
. 0 1  " "

98^
98^
984
9 3 8 4  s l ig h ' i No mala±Be No Eocal R eac tion . 

Complement E ix a t io n  - 
n e g a tiv e .

'
.0002 cc.A E 99.

56. . 001 " » 9 9 G -
005 " " 101^ 4 M alaise Eocal R eac tion  4  A few

f in e  c rep s  above and
below o u te r  end o f  R.
c l a v i c l e .

.0002 cc.A E 99q
57 . 001 9 9 ; -

• 005 « *» 9 9 ; -
. 01 *» " 9 9 ^ - - No Eocal R eac tio n .

Complement f i x â t  ion. -

A fte r  9 • 0002 ce . A E 1 0 0 % 4 Headache
week s. k  g en e ra l

58. p a in s . Sputum in c re a se d .
. 0 0 0 2  " « 1 0 0 - • -
. 0 0 1  " « 9 9 6 4 -
. 005 1 0 0 ^ 4 •
. 0 1 1 0 0 4 No symptoms No f o c a l  r e a c t io n .

.0002 cc.A E 99g
59. .  Ô0 1  " " 99% ## -

. 005 « ** 1 0 0 - 4 M alaise

. 005 » w 9 3 8 4 • Eocal R eac tion  ( 4  s l i g h t )

. cm 99^ N il E.Lung Com Eix. "

60. .0002 cc.A E 99^ Focal R eac tio n  4 ( s l i g h t )
. 0 0 1  « M 99 • No symptoms On TuberculinA  E .00005 cc.

. 07 «

.0002 cc.A E
61. . 009 •» « 98g

. 005 » « 98? r

. 0 1 X0 2 ® No symptoms No E ocal R eac tion .
• Complement f i x a t i o n  4



CASE DOSE TEMP: L. R. G. R. EINAL RESULT

. 0 0 0 2 cc. A P 99% + Cough & sputum in c re a se d
62 . 0 0 1 It n 1 0 0 M alaise  &

headache + + +
. 0 0 1 9 3 8 + + +
. 005 99 + No m a la ise

or headache. No Eocal R eac tion .

. 0 0 0 2 cc. A E 1 0 0 %
65 . 0 0 1 II H 9 9 8

. 005 n n 1 0 0

. 0 1 n n 1 0 0 No aymptoms No Eocal R eac tio n .

. 0 0 0 2 CC. A E 99% m S l ig h t  in c re a s e  Cough k
64 sputum.

. 0 0 1 n n 9 9 4 + +

. 005 1 0 0 ° + M alaise Eocal R eac tion  + s l i g h t
j\ in c re a s e  in  c re p s .

.  005 1 0 1 ^ +

. 0 0 0 2 CC. A E 99%
6 6 .  0 0 1 n n 99

.  005 9 9 8 + 8.

.  0 1 99^ No symptoms No Eocal R eac tion

. 0 0 0 2 CC. A E 99% m

. 0 0 1 n n 99^ + Headache More cough.
6 6 . 005 9 9 4 + + •

. 0 1 n II 9 9 8 + + No Eocal R eac tion .
Complement f i x a t i o n

n e g a t iv e .

. 0 0 0 2 CC. A E 98%
67. . 0 0 1 n n 99 + s l i ^ t -

. 005 It n 992 + Headache -
. 0 1 9 9 4 + n  w No E oca l R eac tion .

. 0 0 0 2 CC. A E 9 9 2
6 8 . 0 0 0 2 n n 99

. 0 0 1 II n 9 9 4 No symptoms No E oca l R eac tion .

■
. 0 0 0 2 CC, A E 982

69. . 0 0 1 n - '/n 98- — — .

. 005 M n 99% +

. 0 1 n n 9#6 No symptoms. No Eocal R eac tion
Complement E ix . nega t ive.



CASE DOSE TB'TP L . R. G r .  K EINAL RESULT

70.
. 0 0 0 2  
. 0 0 1  
. 005 
. 0 1

cc.
II
It
II

A E
II
It
II

98®
98®.
1 0 1 ®
99® - No E ocal R eac tion .

71. . 0 0 0 2 cc. A E 1 0 0 ® + M alaise
3 weeks . 0 0 1 II II 99® - +
l a t e r . . 005 It II 1 0 1 + +

. 0 0 0 2 99. -

. 0 0 1 It II 9 9 4 No symptoms No Eocal R eac tion .

. 0 0 0 2 cc. A E 99 + s l i g h t
72. . 0 0 1 tt II 9 9 2 - -

.  005 n It 99® + Eocal R eac tion*  No sputum

. 0 0 0 2 cc. A E 99
75 . 0 0 1 n It 99 - s l i g h t -

. 0 0 # n tt 99. +

. 0 1 n tt 103® + M ala ise No Eocal R eac tion

. 0 0 0 2 CC. A E 9 9 4
f

74 . 001 It n 99? • -
. 005 II It 99 - -
. 005 n It 1 0 3 4 + M alaise . More cough. No sputum.

Pains in
c h e s t .

. 01 104^ 4- + Sputumi in c re a se d .
, No f o c a l  r e a c t io n .

.0002 cc. A E 99
75. . 001 It tt 9 9 2

. 005 tt tt 9 9 2 ' —

. 01 II II 10l4 - No f o c a l  R eac tion .

.0002 cc. A E 9 3 8 + _
76. . 001 It n 984 m '

. 005 n II 101, +

.  0 1 n n 1024 + M alaise No E oca l R eac tion .



CASE DOSE TEMP. L . R .  G. R. EINAL RESULT

i/0002 cc.A E 
. 001 " "
; 005 " ". 01
. 01 " "

.0002 cc.A E

. 001 ” "

. 005 ** "

. 005 " "

. 005 " "

0002 cc. A E 99®
001 n « >90
005 n It 99#
005 w n 99

. 0002 cc. A E 

. 001 " ”

. 005 " "

.0002 cc.A E 

. 001 " «

. 005 ” «

. 01 " "

. 01 " "

0002 cc.A E 98&
001 n n 9 9 2
005 n It 99
01 tt It 99

.0002 cc.A E 

. 001 « «*

. 005 '* "

. 005 " «

. 0 0 5  ” «

| | 4
996
9 9 8

1004

99
9^4
99

99'

100
1 0 0 6

100

Ih
9 9 4

+
+

+

+
+

Headache
+

Headache,

M alaise  
No M alaise

*
+
*
4-

+

No symptoms.

Headache

STo symptoms.

Headache. 
S l ig h t  ma

l a i s e .

No Eocal R eac tion .

No Eocal R eac tion  
Complement E ix a t io n  

P o s i t iv e .

Eocal R eac tion  + '
No cough or sputum

Gough in c re a se d .
No COugh.No fo c a l  r e a c t io n  
Complement f i x a t i o n .

n e g a tiv e .

E.R? + very  s l i g h t  
No Eocal r e a c t io n .  
No cough.

No Eocal R eac tion . 
Complement E ix a t io n

n eg a tiv e .

P le u r a l  E v ic t io n  L.
only.

No cough. No Eocal r e 
a c t io n .



DASE

84,

DOSE. TEIi'lP.

85.

86 .

Re ad
m ission 

87.

Re ad
mis si on 

88.

Re ad
m ission 

89,

90

91

0002 cc.A E 
001 ”  "

.0002 cc.A E 

. 001 ” "

. 005 ” ”

. 01 " "

.0002 cc.A E 

. 001 " ”

. 005 ” « 
.01  " "

,0002 cc.A E 
. 001 " "

. 005 " "

.0002 cc.A E 

. 001 " "

. 005 " «

005 It II

.0002 cc.A E 
, 0 0 1  " "

005
01

0002  ̂ cc.A E 
0 0 1  ** «
001 ” »
001
005 ” M

.0002 cc.A E 

. 001 " *

. 005 " ”

. 01 " "

99^
994

9 3 8

9 3 6
9 3 8

10l4

9 9 8
9 9 8

iMi

99

102

9 9 2
99

1004

996

L . R .  G. R.

No symptoms

EINAL RESULT

+
+

+
+

*  
*  

+ +

lit
9 3 8

100

9q4
1024
102%
102®
1044

99
99
99®
9 9 4

+ 
+ 

* +

+
+

No symptoms.

M alaise

M alaise

S l ig h t  ma* 
l ia ise .

Eocal R eac tion  +. A few 
c rep s  L. apex.

No Eocal R eac tion  
G03aplement E ix a t io n  
' N egative.

More cough 
No "

No Eocal R eac tio n .

M alaise k  
Headache. 
No m ala ise

S l ig h t  ma
l a i s e .

Headache
4

No symptoms

No Symptoms

No Eocal R eac tion . 
Complement E ix a t io n  

N egative.

No Eocal R eac tion

No Eocal R eac tion . 
Complement E ix a t io n  

p o s i t i v e .

No Eocal Reaction,

No E oca l R eac tion .



CASE DOSE TEl'UP: L. R. G. R. EINAL RESULT

.0002 cc. A E 99.
92. . 001 n n 99^ - M alaise

. 001 n n 99^ + -

. 005 tt II 104% + M alaise No Eocal R eac tion
Complement E ix a t io n  -

.0002 CC. A E 99®
95. . 001 w tt 99* +

. 005 n tt 99^ 4-

. 01 n tt 100 + Headache No Eocal R eac tion .

.0002 CC. A E 9 8 | —

. 001 n tt 99 +
94. . 005 tt tt +

. 01 tt II A99® + No M alaise No Eocal R eac tion

.0002 C C . A E

., 001 tt tt 99% + -
95 . 005 tt tt 99 + •m

. 005 n n 100g + M

. 005 tt iî 105% + M alaise No E o ca l R eac tion
Complement f i x â t  ion.

. 0 0 0 2 CC. A E 98® _
96 . 001 tt tt 98g - -

. 005 tt it 99 + —
. 01 tt tt 100 + No symptoms No Eocal R eac tion .

. OOCË̂  <BQ. A E 99? .. «m
97 .001 II II 99% +

.005 n tt 1004 - Pains in  hack
. 0 1 n n 100 Headache No Eocal R eac tion .

. 0 0 0 2 ac. A E 99
98 .  001 n tt 99.

.  005 it tt 99; —

, 01 n tt 1004 * »
.  01 n tt 1024 + M alaise Some cough. No sputum

No Eocal r e a c t io n .

. 0 0 0 2 CC . A E 99%
99. .  001 n tt 99% —

.  005 tt tt 9 9 . +  s l ig h l
.  01 tt tt 9 9 4 +  " S lig h t

headache No E o ca l r e a c t io n

.  0 0 0 2  cc A E 99 + More Cough. No sputum
1 0 0 .  0 0 1 ti tt 99 + + No ** S l ig h t  sputum

Very Some head No Eocal R eac tio n
severe ache



The fo llow ing  summary w i l l  h e lp  to  in d ic a te  

th e  va lue  of th e  t e s t  in  th e  l i g h t  of th e  f i v e  i l l u s t r a t i v e  
cases .

Focau
DEFINITE S B p a  REACTION.

Dose . 0 1 ( 2 ) . 0 1 .005 ( 2 ) .005 .001(3) . 0 0 1 ( 2 ) . 0 0 1 .0005(2) . 0 0 0 2

Cases - 2 4 (x) 1 3 2 3 -

D0U3TEUL EOCAL REACTION
[ . ‘o o m T T o ^ r ^

NO EOCAL REACTION, .

Dose . 0 1  ( 2 ) . 0 1 .005 (3) .005 (2 )1  .003 . 0 0 1  ( 2 ) . 0 0 1 . 0 0 0 2

Case 4 49 4 7 1 1 0

---------------..........
4 1

D e f in i te
D oubtful
N egative

16fo
5%
79;^

C onsidering  the n e g a t iv e  r e s u l t s  more in  d e t a i l  i t  

w i l l  be seen  t h a t  i f  one co n s id e rs  as p ro p e r ly  t e s t e d  

only  those  ca ses  # ie re  th e  4 th  dose was g iven  ( .0 1  cc A E) 

o n ly  f in d s  t h a t  53 cases  out o f  79 come under t h i s  c a teg o ry , 

t h a t  i s  to say , th e  o th e rs  (32.92^) were f o r  th e  sake of 

s a f e ty  not s u f f i c i e n t l y  t e s t e d  to  j u s t i f y  any d e f i n i t e  con

c lu s io n  being  d r a w n * . In c lu d e  as p ro p e r ly

(x) One o f  th e s e  gave no c l i n i c a l  f o c a l  
bu t T.B. were found.



t e s t e d  th e  4 cases  where .005 cc A P was g iven  th re e  

tim es and th e  p e rcen tag e  sh r in k s  m erely to  27 .85^. I n 

clude th o se  where *005. cc.A E was g iven tw ic e , and th e re  

a re  s t i l l  19^ o f  th e  r e s u l t s  u n s a t i s f a c to r y .

On th e  o th e r  hand add to th e  n e g a t iv e s  th e  d o u b tfu l  

f o c a ls  ( th e  h ig h e s t  dose being  .005  (2) )  and we have 

a c t u a l l y  56*92^ o f  cases  w ith  an u n s a t i s f a c t o r y  f in d in g .  

And i t  i s  n ecessa ry  to  p o in t  out in  defence  of t h i s  

s t a t i s t i c a l  c r i t i c i s m  of th e  va lue  o f  th e  t e s t  t h a t  

B an d o lie r  & Roepke in  d e a l in g  w ith  such d o u b tfu l  r e s u l t s ,  

do come to  a d e f i n i t e  d ia g n o s is  in  each case , t a k in g  in to  

c o n s id e ra t io n  th e  h i s t o r y  and p h y s ic a l  s ig n s  and ig n o r in g  

t h e i r  own c r i s p  sta tem ent th a t  th e  f o c a l  r e a c t io n  i s  th e  

d ia g n o s t ic  r e a c t io n  p a r  ex c e lle n c e .  (Lehrbuch. 106-115).

SUMMARY: A fo c a l  r e a c t io n  s e t  up by doses of

sub-cu taneous tu b e rc u l in  i s  d e f i n i t e  p ro o f  o f  a c t iv e  

pulmonary d is e a s e :  wher e  a dose of .0 1  cc. A E ( l / lO  mgr. 

Koch T u bercu lin )  has been g iven  w ithou t any f o c a l  r e a c t i o n 

a r i s i n g ,  th e  case  may be s a id  to  be n e g a t iv e: no case  

can be co n s id e red  f u l l y  t e s t e d  u n le s s  t h i s  maximum dose 

has been g iven  a t  l e a s t  once : in  th e  l a r g e  m a jo r i ty  of 

casee  s l i g h t  g e n e ra l  r e a c t io n s  a re  s e t  up by e a r ly  d o se s , 

which r e a c t io n s  can be, w ith  p roper  p re c a u t io n s ,  ignored , 

indeed  must be ignored  i f  any more than  a  sm all m in o r i ty  

o f  cases  a re  to  reach  th e  d ec id ing  maximum dose: in  at_____________________________:_____________________________________________ . - ................................-

co n s id e rab le  pe rcen tage  of cases . (33^ -  37)() r e a c t io n s ,  

which cannot be ignored , a re  s e t  up by l a t e r  doses and by 

th e  r e p e t i t i o n  o f  th e s e  l a t e r  doses, w ith  th e  consequence



t h a t  th o se  cases  canno t, w ith  s a f e ty ,  have ad m in is te red  

to  them th e  f i n a l  d ec id ing  dose ( . 0 .  cc A E) and a re  

th e r e f o r e  i n s u f f i c i e n t l y  t e s t e d .

E in a l ly  i t  may he s a id  w ithou t f e a r  o f  c o n t r a d ic t io n  

t h a t  the t e s t  a s  a whole i f ,  w ith  p ro p er  p r e c a u t io n s ,  

i t  does no harm, can and alm ost always does s e t  up 

f e e l in g s  of deep d isco m fo rt  over a p e r io d  rang ing  from

days to  two or th r e e  weeks.
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S E C T I O N  IV*

SUB-SECTION, B, 

GEtJERAL 

AND 
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No c o n s id e ra t io n  of tu b e rc u l in  t e s t i n g  can be con

s id e re d  complete which does not r e f e r  to  the  v a r io u s  

cutaneous per-cu taneous  and c o n ju n c t iv a l  t e s t s ,  and w ith  

th e s e  might be inc luded  th e  l o c a l  and g en e ra l  r e a c t io n  

a f t e r  sub-cutaneous tu b e rc u l in ,  inasmuch as a l l  of them 

a re  concerned p r im a r i ly  w ith  th e  degree of s e n s i t iv e n e s s  

o f  each case. The main q u es tio n  h e re  a lso  i s  one o f  

f i n a l i t y .  How f a r  can a d e f i n i t e  d ia g n o s is  be made on 

th e  s t r e n g th  of any or a l l  o f  th e  lo c a l  and g e n e ra l  r e 

a c t io n s?

The simple cutaneous t e s t  needs no c o n s id e ra t io n  

except in  the  case of c h i ld re n ,  and th e  c o n ju n c t iv a l  

while no longer cons idered  as  once a dangerous t e s t ,

(a lthough  t h i s  i s  not th e  view h e ld  by Wiens and Gunther ((g) ) 

and w hile  g iv in g  s a t i s f a c t o r y  r e s u l t s  in  knovm cases  o f  

tu b e rc u lo u s ,  (Calm ette (©), Sm ith ies and Walker(0 ) ,

Hamman (@) and Cohn (@) ) g ives  most u n s a t i s f a c to r y  

r e s u l t s  in  cases  of e a r ly  p h th i s i s  v a ry in g  from 25^ 

u n s a t i s f a c to r y  cases  of  W olff-E isner  (<|)) to  the

of Hammain and th e  45 - 50^ o f  Baiftdelier and Roepke (O)

(@) Weins and Gunther: Munch. Med. Wochi 1908. N r .36*. 

(©) Calm ette: I n t .  Cong, of T ubercu lin , 1908 Vol. I .

((S) Sm ith ies & Walker: J o u r n .Amer.Med.Ass. 1909 L II .

Hamman: Arch. Intern.M ed. 1909. I I I .

(g j Cohn: B e r l .K l in .  Wo ch. 1907. Band. XLIV.

(&) W olff-E isner : Die. Eruhdiagnose. 1909.

Bamdelier and Roepke: Behrbuck. spec. Diag. 1913.



Except in  th e  case of c h i ld re n  th e  p er-cu taneous  

t e s t  o f  Moro le n d s  no f i n a l i t y  to th e  d ia g n o s is  and th e re  

a re  l e f t  f o r  c o n s id e ra t io n  th e  q u a n t i -P irq u e t  t e s t ,  th e  

in t r a -c u ta n e o u s  t e s t  of Mantoux  and Roux, th e  l o c a l  and 

g e n e ra l  r e a c t io n s  a f t e r  sub-cutaneous in j e c t io n  and th e  

n e e d le - t r a c k  r e a c t io n  of E scharich .

I t  i s  s t i l l  a ques tion  f o r  d isc u ss io n  how f a r  a l l  

th e se  t e s t s  a r e  s t r i c t l y  comparable.

The l i t e r a t u r e  on t h i s  p o in t i s  not so ext;anisive as  

on o th e r  s e c t io n s  of th e  same su b je c t .

R iv ie re  i s  unable to  f in d  any r e l a t io n s h ip  between 

sk in  and sub-cutaneous r e a c t io n ,  but C arpen ter  and 

Gordon found a very  c lo se  r e la t io n s h ip .

The w r i t e r * 8  own experience  on t h i s  p o in t ,  and i t  

i s  not a t  a l l  e x te n s iv e ,  i s  on th e  s ide  of some g enera l 

r e l a t i o n s h i p  but he has  found th e  occurrence  of Local 

R eaction  a most v a r ia b le  q u a n t i ty  and has  experienced  a 

g r e a t  d i f f i c u l t y  in  s ta n d a rd iz in g ,  p a r t i c u l a r l y  th e  

lo c a l  sub-cu taneous r e a c t io n .

But even i f  one co n s id e rs  each r e a c t io n  as having 

a s p e c ia l  s ig n i f ic a n c e  of i t s  own, th e  r e s u l t s  a r e  none 

too s a t i s f a c t o r y .  Eor in s ta n c e  Hamman and Wolman, u s in g  

the  q u a n t i-P irq u e t  t e s t  found 16^ n o n -a c t iv e  cases  r e 

a c t in g  p o s i t i v e l y  to  1 ^  tu b e r c u l in  and 44^ of in c ip ie n t  

cases  n e g a tiv e  to  th e  same d i lu t i o n  and 2 2 ^  o f  in 

c ip ie n t  n eg a tiv e  to a 5^ d i l u t i o n .

The in t ra -c u ta n e o u s  t e s t  of Mantoux and Roux((^ 

w h i ls t  g iv in g  more s a t i s f a c t o r y  r e s u l t s  th a n  th e

!) Mantoux and Roux; Munch. Med. Wbch. 1908. Nr. 40,



cutaneous in  c h i ld re n  a s  shown by Monti(@) and E n g e l , 

does not a f f o r d  in  the  a d u l t  any more in fo rm ation  than  

th e  cutaneous and i s  b e s id e s  more p a in fu l  and more d i f f i 

c u l t  to  s ta n d a rd iz e .

The need le - trac ic  r e a c t io n  o f  Eàehetfichf®) i s  a lso  l im i te d  

in  va lue  to  th e  examination of c h i ld re n  and then  c h i e f ly  

as  a means of in v e s t ig a t in g  f u r th e r  a n eg a tiv e  cutaneous 

r e a c t io n  in  a s t i l l  su sp ic io u s  case or a s l i g h t l y  f e b r i l e  

case . In th e  a d u l t  n e e d le - t r a c k  r e a c t io n s  a re  of no 

d e f i n i t e  va lue .

This w i l l  be a p p re c ia te d  by anyone who has had 

o p p o r tu n i t ie s  of observ ing  numbers of l o c a l  r e a c t io n s  to  

sub-cutaneous in je c t io n s .

In 14 of th e  w r i te r^ s  100 t e s t  ca se s ,  no lo c a l  r e 

a c t io n s  v/ere o b ta ined  w ith  th e  h ig h e s t  dose where lo c a l  

r e a c t io n s  had a l re a d y  been p re se n t  w ith  a lower one, 

and in  two or th re e  cases  a fo c a l  r e a c t io n  was ob ta ined  

w ithout any lo c a l  r e a c t io n  being  no ted  a t  a l l .

I t  i s  th e  w r i t e r ' s  b e l i e f  a f t e r  o b se rv a tio n  of many 

thousand in je c t io n s  given a s  t e s t  doses or a s  s p e c i f i c  

trea tm en t t h a t  th e  p roduc tion  of vary ing  degrees  o f  lo c a l  

r e a c t io n  depends to  a l a r g e  e x te n t  on th e  teclin ique of 

in je c t io n .

I t  has been very s t r i k i n g  to  him to  no te  t h a t  

w h ils t  i n j e c t io n s  in  th e  upper p a r t  of th e  arm g ive

' ---------- ------ " ----------- -  -V
(0) Monti; Wien. Med. Wo ch. 1912. Nr. 7.

(<S) Engel; Deut. Med. Wo ch. 1911. Nr 36.

I s c h e r ie h ;  O^ahrbuck. E. K in d e rh e i lk .  XXXIII.



very  freq u en t and severe  r e a c t io n s ,  th e se  a re  much l e s s  

marked when given in  th e  ahdomen and a re  reduced  to a 

minimum when given in  the lo o se  sk in  between th e  scapu la  

and th e  sp ine .

The exp lana tion  seems to  be tw ofo ld  ( l )  th e  r e l a t i v e  

im m obility  of  th e  l a s t  two a re a s ,  ( 2 ) the  ease w ith  

which in  th e  back a t  any r a t e  in je c t io n  can be made in  

th e  lo o se  a r e o la r  t i s s u e .

The most minute d i f f e re n c e  in  th e  mode of i n j e c t io n  

w i l l  produce in  the  same person w ith  almost th e  same 

dose g re a t  v a r i a t io n s  in r e a c t io n ,  e .g .  th e  v igorous 

rubbing  of th e  sk in  w ith  s p i r i t  b e fo re  and a f t e r  i n 

j e c t i o n s ;  the  in je c t io n  by acc id e n t in to  dense f a t t y  

l a y e r s  o r  In to  m uscle; th e  i n j e c t io n  immediately above 

th e  elbow as  compared w ith t h a t  in  th e  d e l t o i d  groove.

That being  so i t  can be understood  t h a t  l i t t l e  

r e l i a n c e  can be p la ced  On th e  l o c a l  r e a c t io n s .

We a re  thus brought to the  c o n s id e ra t io n  of th e  

value  of th e  g en e ra l  r e a c t io n  fo llo w in g  sub-cutaneous 

in je c t io n s .

As has a l re a d y  been seen , i f  th e  fo c a l  r e a c t io n  to  

sub-cutaneous tu b e rc u l in  i s  e s ta b l i s h e d  as th e  so le  

c r i t e r i o n  of a c t iv e  pulmonary d is e a se ,  and i f  th e  p r e 

ca u tio n s  as to  t e s t i n g  are c a r r i e d  o u t,  we a re  met w ith  

a co n s id e rab le  bu lk  of cases where th e  r e s u l t  i s  q u i te  

i n d e f in i t e .

Can one then  deduce a c t i v i t y  o r  o th e rw ise  from th e  

c h a ra c te r  o f  th e  g en e ra l  r e a c t io n ?

I t  has  a lso  been p o in te d  out t h a t  Bamdelier and



Roepke w h i ls t  la y in g  down the fo c a l  r e a c t io n  as a s ta n d a rd  

a c tu a l ly  conclude d ia g n o s is  of a c t iv e  d is e a s e  in  many 

in s ta n c e s  on th e  r e s u l t  of g en e ra l  r e a c t io n s  p a r t i c u l a r l y  

to  e a r l i e r  doses.

I t  i s  t r u e  th a t  th e se  d iagnoses were made a f t e r  a 

sharp  r i s e  in  tem peratu re  a f t e r  a s in g le  dose or a f t e r  

a cum ulative dose, t h a t  they  excluded as f a r  as  p o s s ib le  

any n e u ra s th e n ic  c o n d i t io n ,  and th a t  the  r e a c t io n s  were 

cons idered  in  con junc tion  w ith  th e  h i s t o r y  e t c . ,  bu t 

th e y  a re  s t i l l  open to  th e  c r i t i c i s m  of Bamdelier and 

Roepke*s own sta tem ent th a t  th e  t e s t  o f  pulmonary 

tu b e rcu lo u s  p ar  ex c e llen ce  i s  th e  c l i n i c a l  f o c a l  o r  

th e  p ro d u c tio n  of a b a c te r io lo g i c a l  f o c a l .  I t  can be 

f r e e l y  adm itted  th a t  acute  r i s e  a f t e r  an e a r ly  dose 

p o in ts  G o e te ris  p a r ib u s  to  an e a r ly  a t ta c k  bu t i t  might 

a lso  be f a i r l y  cons idered  to  p o in t  to  a r e c e n t ly  h ea led  

l e s io n ,  and of course in  t h i s  case th e  tem pera tu re  r i s e  

o f  a cum ulative r e a c t io n  would be even l e s s  f i n a l  e v i 

dence. The f e b r i l e  r e a c t io n  to  the l a r g e r  doses i s  ad

m it te d  a f t e r  t};.e work of P ra n k e l,  H e is se r  and Hamman to  

have in  th e  m a jo r i ty  of ca ses  no c l i n i c a l  s ig n i f ic a n c e .

The w r i t e r ' s  in v e s t ig a t io n s  le a d  him to  th e  same conclu 

s ion  a s  th e  fo llow ing  t a b l e s  w i l l  show.

I t  w i l l  be remembered th a t  in  c a r r y i n g  out h i s  t e s t s

a  middle course  was s te e r e d  between th e  rigid**tempera- 
“ -n/

tu r e  r u le  of  B a ad e lie r  and Roepke which a d d s  so many to
«

th e  dou b tfu l l i s t  and th e  igno ring  of danger s ig n a l  r e -  

a c t io n s .  This mean was taken  a f t e r  a c o n s id e ra t io n  of 

th e  p h y s ic a l  s ig n s ,  h i s t o r y  and th e  r e s u l t s  of serum



exam inations in  each case , and on th e  whole i t  d id  not work 

out b ad ly .

A c e r t a in  number of small g en e ra l  r e a c t io n s  were 

ignored  and h ig h e r  doses given where th e  h i s t o r y  and 

c l i n i c a l  s igns  were markedly n eg a tiv e .

Tables have been made ou t showing th e  r e s u l t s  o f  

t h i s  course and in c id e n t a l ly  showing th e  q u e s t io n a b le  

va lue  o f  th e  g en e ra l  reac tio n ^ ,

TABIÆ I .

Shows th e  u l t im a te  r e s u l t s  in  t e s t  cases  where r e 

a c t io n s  to  th e  1 s t  ( .0002 A.P. ) o r  2nd (.001 A.F. ) t e s t s  

were ignored  and a lso  in  cases where th e  e x c i t in g  dose 

was re p e a te d .

R eaction  ignored

P o s i t i

Reac
B ligh t

7

ve(Focal

t io n
severe

Î

) Do

s l i ^ i t  *

2

u b tfu l

tToiT^ 1 
s eve r  e ------s i  i ^ t .  s

28

a t iv e

3 t i o n
î-ever-e-

2

Dose rep e a te d 1 ' T 4

TABLE I I .

Shows r e s u l t s  where r e a c t io n s  to  3 rd  ( .005  A.?) 

and on th r e e  occasions to  th e  4 th  ( .0 1  A.E. ) were i g 

nored and Where th e  e x c i t in g  dose was re p e a te d .

TBiTtTfiTfo'HSin— ^

R eaction  ignored  

Dose re p e a te d

R eac tion  
S l ig h t  severe  [s l ig h t

1  1

3 1

R eac tion
severe

R eac tion  
s l i g h t  severe



TABIÆ I I I ,

Casas w ith  no r e a c t io n  to  1 s t ,  2nd, o r  3 rd , g iv in g  

r e s u l t  to  4th# DoSe. [ ' o ( ec ,

P o s i t iv e

14

TABUÎ IV.

P o s i t iv e D oubtfu l n e g a t iv e

Cases stopped  a t  2 nd dose 1 ----- 1

Cases « • 3 rd  " 1

The p o in ts  i l l u s t r a t e d  hy th e se  t a b le s  may be put 

in  a more convincing  fa sh io n  t h u s : -  In  th e  g re a t  

m a jo r i ty  o f  cases  where a r e a c t io n ,  s l i g h t  o r  se v e re ,  

was caused by th e  e a r ly  t e s t  doses, th e  u l t im a te  r e s u l t  

was n eg a t iv e ;  in  th e  g re a t  m a jo r i ty  of  cases  where a 

genera l r e a c t io n  s l i g h t  or severe , was caused by th e  

l a r g e r  doses , the  u l t im a te  r e s u l t  was n e g a t iv e :  in  some 

cases  Where no g en e ra l  r e a c t io n s  a t  a l l  were no ted  to  

th e  p rev ious  doses , a fo c a l  r e a c t io n  was s e t  up by th e  

f i n a l  dose (A I* .01  cc ) .

The deduc tions  to  be drawn from th e s e  f a c t s  a re  

r e s p e c t iv e ly ,  ( 1 ) t h a t  g enera l r e a c t io n s  to  th e  e a r l i e r  

t e s t  doses a re  no in d ic a t io n  of an a c t iv e  p ro cess ,  and 

in c id e n t a l l y  t h a t ,  u s in g  p roper p re c a u t io n s ,  th e y  may 

be ignored w ith  s a fe ty ,  ( 2 ) th a t  r e a c t io n s  to th e  l a t e r  

doses a re  no in d ic a t io n  of an a c t iv e  p ro c e s s ,  (3 ) t h a t



absence o f  g en e ra l  r e a c t io n  to  any but th e  f i n a l  t e s t  

dose and even th e n ,  i s  no t in d ic a t iv e  of absence of 

d is e a se .

sm m RY :

In th e  a d u l t ,  th e  v a r io u s  cutaneous r e a c t io n s  

cannot be t a k en as p roof  of a c t iv e  pulmonary tu b e rc le :  

r e a c t io n s  a t  th e  s i t e  of i n j e c t io n  o f  subcutaneous 

tu b e rc u l in  a re  o f  no s ig n i f ic a n c e :  gen e ra l c o n s t i t u t i o n a l  

r e a c t io n s  to  sm all or la rg e  doses of subcutaneous tu b e r 

c u l in  do not n e c e s s a r i ly  in d ic a te  an a c t iv e  p ro cess .
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Apart a l to g e th e r  from the  l im i t a t io n s  of subcutaneous 

tu b e rc u l in  t e s t i n g  from the p o in t  of view of i n s u f f i c i e n t 

l y  t e s t e d  ca se s ,  th e re  i s  a s t i l l  g r e a t e r  l i m i t a t i o n  to  

i t s  u se fu ln e s s  in  th a t  no p e r s i s t e n t l y  f e b r i l e  oases can 

be t e s t e d  a t  a l l ,  a t  any r a te  by the  u su a l methods*

This i s  due c h i e f ly  to  the f a c t  th a t  no sa fe  deduc

t io n s  can be drawn in  such cases  from r i s e  in  tem pera tu re  

a f t e r  any dose, and th a t  th e re fo re  the  ’tem perature* s a f e 

guard from danger i s  not tru s tw o r th y .

Now, p e r s i s t e n t l y  f e b r i l e  cases form q u i te  an ap p re 

c ia b le  percen tage  of any s e r ie s  of d o u b tfu l  ca ses  -  in  the  

w r i t e r ’s experience about 1 0 ^  of d o u b tfu ls  show some p e r 

s i s t e n t  f e b r i l e  c o n d it io n  - and consequen tly  i t  i s  impor

ta n t  to  f in d  i f  any m o d if ic a t io n  of the ru le  as  to  t e s t i n g  

such oases could w ith  s a f e ty  be made.

I t  w i l l  be remembered th a t  in  the  s e c t io n  d ea lin g  

w ith  symptomatology, th re e  types of p y rex ia  were d esc r ib ed :

(1 ) a s te ad y , swinging tem pera tu re , (2 ) a c y c l i c a l  tem pera

tu re  a s s o c ia te d  w ith  m e n s tru a tio n , and (3) a p e r p e tu a l ly  

i r r e g u la r  tem pera tu re , and i t  was a lso  noted t h a t  p ra c 

t i c a l l y  a l l  examples of these  types occu rr ing  in  d o u b tfu l  

cases showed no improvement w ith  v a r i a t io n s  in  the amount 

of e x e rc is e .

At the  end of t h i s  s e c t io n  c h a r t s  are  appended as

fo llo w s: -  i l l u s t r a t i n g  Type No. 1 (Oharta No#. );

8  

).

i l l u s t r a t i n g  Type No. 2 (C harts  Nos,
rw i

Type No. 3 (C harts Nos. j •
i

A c o n s id e ra t io n  of th e se  w i l l  show t h a t  a t  any r a t e

HI 1̂  ) ; i l l u s t r a t i n g

in  the in s ta n ce  of tem pera tu res  a s s o c ia te d  w ith  m enstrua
t io n  th e  o rd in a ry  course of in f e c t io n s  can be pursued.



I t  i s  of course  n ecessa ry  to  keep the case under ob

s e rv a t io n  f o r  a t  l e a s t  two or th re e  months, and to  observe 

a t  what p e r io d  the tem perature is  l i k e l y  to  f a l l  w ith in  

normal l i m i t s .

At th e  f i r s t  in d ic a t io n  of a f a l l ,  t e s t  doses are  

commenced and as a ru le  can be c a r r ie d  through w ithou t any 

more than  the o rd in a ry  d i f f i c u l t y .

|(O harts  No. 2  a re  examples of t h i s  method

and i t  may be noted how the  f i n a l  r e s u l t  was in  those  

oases s« g a t iv e .  )J

We a re  s t i l l  l e f t ,  however, w ith  the  r e g u la r  swinging 

tem perature  and the i r r e g u l a r  t^rpe.

I t  i s ,  o f  course , p o s s ib le  to  keep th e se  cases  under 

o b se rv a tio n  f o r  s e v e ra l  months on the chance of u l t im a te  

s e t t l i n g  of th e  tem pera tu re  (as  i s  shown by  C harts  No.XH'bl ) 

but such a le n g th y  p e r io d  0 >f o b se rv a tio n  i s  no t always f e a 

s i b l e ,  and some o th e r  method of d e a l in g  w ith  such cases  

would seem h ig h ly  d e s i r a b le .

In  the  course of h is  experience of the th e ra p e u t ic  

a c t io n  of tu b e rc u l in  in  d e f in i t e  cases of tu b e rc le ,  the 

w r i t e r  was s tru c k  w ith  the s p e c i f ic  a n t i - p y r e t i c  e f f e c t  

of minimal doses of tu b e rc u l in  -  n o ta b ly  of B a c i l l a r y  

Emulsion (%och) -  on s l i g h t l y  f e b r i l e  cases .

(C harts  are  e x c e l le n t  i l l u s t r a t i o n s  of t h i s

e f f e c t )  I t  occurred  to  him t h a t  use might be made of t h i s  

s p e c i f i c  a n t i - p y r e t i c  a c t io n  o f  B a c i l l a r y  Emulsion in  

cases  where the o rd in a ry  method of t e s t i n g  could not be 

s a t i s f a c t o r i l y  c a r r i e d  o u t.

The fo llow ing  case i s  an example : -

Case No. ^  Mr H. was adm itted  in  f a i r  co n d i t io n



w ith  a h i s t o r y  of p rev ious p le u r i s y  th re e  months b e fo re  

and a subsequent cough w ithou t sputum.

PhysÈoal s ig n s  in d ic a te d  an< old p l e u r i s y  over the  

r i g h t  lower lobe . The tem perature was p e r s i s t e n t  though 

s l i g h t l y  f e b r i l e ,  r i s i n g  v e ry  s t e a d i l y  to  99.4° F.

A f te r  two months* ob se rv a tio n  a m odified course of 

t e s t  doses was g iven.

On 1 s t  day; AF .0001 oc. in j e c t e d :  no symptoms.

On 3rd day: AF .0005 cc. in je c te d :  lo c a l  r e a c t io n  +; 

g en e ra l  r e a c t io n  100,4° F. and some m a la ise .

On 5 th  day: AF .0005 cc. re p e a te d :  lo c a l  r e a c t io n  44- 

g en e ra l  r e a c t io n  44-: Temperature 1 0 1 ° F. There was some 

doubt as to  a fo c a l  r e a c t io n ,  b u t  the  t e s t s  were no t con

tin u ed .

A f o r tn ig h t  l a t e r  a s e r i e s  of t e s t  i n j e c t io n s  of Ba

c i l l a r y  Emulsion were given beginning  w ith  .000001 cc. and 

continued  a t  th e  r a te  of two p er  week over a period  of te n  

weeks, r i s i n g  to  .0001 cc, B a c i l l a r y  Emulsion.

The tem perature g ra d u a l ly  subsided during the l a t e r  

doses, and the case was diagnosed as  one of tu be rcu lous  

p le u r i s y  in  a co n d it io n  of minimal a c t i v i t y .  (Chart No.>wi )

A dm ittedly  such a method i s  no t always p r a c t ic a b le  from 

the p o in t  of view of tim e, bu t i t  i s  more s a t i s f a c t o r y  than  

leav ing  th e  case q u i te  u n te s te d ,  and i t  i s  c e r t a in ly  

w ithou t any danger.

In  any case such f e b r i l e  cases  u s u a l ly  spend con

s id e ra b le  p e r io d s  of time under o b se rv a tio n ,  and even i f  

no d e f i n i t e  r e s u l t  should be come to  w i th in  such p e r io d s  

i t  i s  p o s s ib le  th a t  a course of i n j e c t io n s  of t h i s  type 

might a id  in  c le a r in g  up the  d ia g n o s is .
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6AxuJ^_52I ''
!k. ^  k r a l ^ c L l ^

i,̂ Uxx> o j Tca^ . A. ÎCA-cCxO "
0^ S 6 '

/VivX H oJCU £̂Kâ  ^
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I S

Of a l l  th e  methods of r a p id ly  e s ta h l i s h in g  or 

n e g a tiv in g  a d iagnosis  of a c tiv e  pulmonary tu b e rc u lo s is  

r e q u i r in g  trea tm en t,  th e  examination o f  the  sputum fo r  

Tubercle  B a c i l l i  i s  the  most im portant, and to  t r e s 

pass  fo r  a second into  the reg ion  of p rognosis , i t  i s ,  

s in c e  th e  adoption of sedim entation  methods, th e  most 

a c c u ra te  means of foreshadowing th e  course of th e  disease* 

The w r i te r  has been p erm itted  through th e  k ind

ness  of Dr, R a d c l i f fe  (B a c te r io lo g ic a l  L abora to ry , King 

Edward VII Sanatorium) to review th e  r e s u l t s  of sputum 

exam inations c a r r ie d  out th e re  fo r  a p e r io d  of f iv e  

y ea rs .  The r e s u l t s  a re  appended below :-

Year

No. of  
Specimens

No. of 
P a t ie n ts . fo No, of % No. of 

p a t ie n t s  P a t i e n t s  
with T,B.*f w ith  T ,B .-

#  No. o f
p a t i e n t s
without
sputum

Tçital
%w ithout
T.B.

1907 - a 1328 334 75.44# 17.08 7.48 24. 56

1908 - 9 1439 388 71. 4# 2 1 . 6 7. 0 28. 6

1909 -10 1695 339 74. 4# 2 0 . 0 # 5. 6^ 25, 6#

1910 -11 1884 412 73.78# 2 0 . 8 8 # 5.34^ 26.22#

1911 -12 1844 409 75.30# 16,63# 8.07# 24. 7#

-T o j)a l_____
average

8190 1932 74.06# 19.23# Ô.69# 25. 92# 

average

In th e  yea r  1907 - 8  th e  o rd inary  methods of examina

t i o n  were employed, but next year th o se  cases which gave



n e g a t iv e  r e s u l t s  to o rd inary  exam inations, were f u r th e r  

in v e s t ig a te d  by the  sedim entation methods which had then  

been d esc r ib ed ;  to w it ,  the  A^rbiformin procedure of 

U h len lu th , the  L igro in  method of Lange and H itsch e , and 

th e  method of Ellerman and Erlandsen ((^)«

Next y ea r  1909 - 1 0  and since then the  Ellerm an and 

E r lands  en method or »E. and E» method as i t  i s  c a l l e d  

f o r  convenience has been continued.

This Was do&e because R ad c li f fe* s  r e s u l t s  so 

c lo s e ly  fo llow ed those of H erzfeld  ((^  which a re  given 

be low :-

Amtiformin L ig ro in E. and E
Sputum

Average Number of T. B, in  four p re p a ra t io n s

0 .5 0.0 2 .5 .

1 .25 1.0 3 .0

26.25 42.0

4.2513.75 218.25

59.7532. 0

11. 0132. 5 Innumerable

35. 6 Innumerablev e ry  numerous

3.29

20. 045. 0 Innamerable

In a d d i t io n  in  two consecutive  years  by using th e

E. and E. method Tubercle B a c i l l i  were dem onstrated in

36.48# and 40# re s p e c t iv e ly  of  cases where by rep ea ted

o rd in a ry  exam inations no B a c i l l i  were found (R a d c l i f fe ) .
(@) Ellerm an & Brlandsen: Z eitscr .f i ir .H yg ien .B aud . 61.p, 219

(®) H ersfe ld : " ” ” 6 6 . p. 340



At v a r io u s  tim es a t  Midhurst the s ta in in g  methods of 

Much. & K arl Spengier have "been in v e s t ig a te d  (R a d c l i f fe  

de Wesselon and the  w r i te r )  hut a lthough th e  nutaher of 

ca ses  in v e s t ig a te d  was small and th e re  were no oppor

t u n i t i e s  of animal in o c u la t io n ,  th e  r e s u l t s  o b ta in ed  

d id  not show any advantages over the  Z ieh l-H ie lson  

method. In any case i t  i s  a simple m a tte r  to s t a i n  a t  

l e a s t  one of th e  sedim entation f i lm s  a f t e r  th e  Gram- 

Much» method.

To tu rn  to  the  f i r s t  ta b le  of r e s u l t s  i t  w i l l  be 

n o ted  t h a t  on th e  average each year 25.92^ of cases  

adm itted  never had any b a c i l l i  or had no sputum a t  a l l .

The importance of t h i s  w i l l  be seen from th e  fo llo w 

ing  f a c t  t h a t  an examination of the  A f te r - h i s to ry  reco rds  

o f  th e se  cases  made a t  Midhurst ( the  f ig u re s  have not ye t 

been o f f i c i a l l y  pub lished) shows t h a t  th e  d e a th - r a te  

amongst them i s  c o e te r i s  paribus no l a rg e r  than  t h a t  

o f  th e  average a d u l t .  To put i t  a t  th e  l e a s t ,  th e  d ea th -  

r a t e  of th e se  cases  i s  very  much lower than  of th o se  where 

w ith  an eq u a lly  small l e s io n ,  b a c i l l i  were found.

In th e  next p lace  the  d e a th - ra te  of p a t i e n t s  who 

lo s e  t h e i r  b a c i l l i  during Sanatorium trea tm en t i s  

sm a lle r  than  th a t  of p a t i e n t s  who are d ism issed  w ith  

b a c i l l i  p re se n t .  (M idhurst, unpublished).

Prom t h i s  l a s t  f a c t  i t  i s  f a i r  to  deduce th a t  th e  

absence of b a c i l l i  has some p rognostic  s ig n i f ic a n c e ,  

and i t  i s  a sho rt s tep  to  s t a t e  th a t  th e re fo r e  absence o f  

b a c i l l i  must have also  some d ia g n o s tic  s ig n i f ic a n c e .

Applying t h i s  reasoning  to  the  i n t e r p r e t a t i o n  of 

th e  very  d e f i n i t e  d if fe re n c e s  in  dea th  r a t e s ,  one i s
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fo rc e d  to  th e  co nc lu s ion  t h a t  of th e  25.92^ o f  cases  

w ith  n e g a tiv e  h a c i l l a r y  f in d  a very  sm all p ro p o r t io n  can 

have been in  what i s  c a l l e d  th e  • p r e b a c i l l a r y  stage* 

i . e .  s u f f e r in g  from in c ip ie n t  p h t h i s i s .  And a f t e r  a l l  

mere t h e o r e t i c a l  c o n s id e ra t io n s  would p o in t  to  th e  

same conc lusion .

As de Wesselow ((gj p o in ts  out any tu b e rcu lo u s  

in f e c t io n  canno t,  from anatom ical c o n s id e r a t io n s ,  be f a r  

from an a l r -p a s s a g e  and we must expect th e r e f o r e  th e  

appearance of b a c i l l i  in  th e  sputum a t  an e a r l y  s ta g e .

In a d d i t io n  i f  th e  l e s io n  beg ins  in  the  sm a lle r  

b ronch i b a c i l l i  would appear in  th e  sputum, acco rd ing  

to  Cornet |b e fo re  th e  appearance o f  p h y s ic a l  s ig n s .

I t  i s  no t u n f a i r ,  th e n ,  to  c la im  th a t  where p h y s ic a l  

s ig n s  a re  p re s e n t  b a c i l l i  should , as a g e n e ra l  r u l e ,  be 

found p re se n t  in  th e  sputum i f  t he le s io n  i s  a c t iv e .

These c o n s id e ra t io n s  cannot be h e ld  as  in  sub

s t a n t i a t i o n  of th e  n o n -ex is ten ce  of th e  p r e - b a c i l l a r y  

s ta g e ,  but they  a re  put forw ard  in  c r i t i c i s m  of t h a t  

long drawn out p r e - b a c i l l a r y  s ta g e  which i s  th e  happy 

h u n tin g  ground of many d ia g n o s t ic ia n s ,  and in  support 

o f  th e  s ta tem en t of  th e  g re a t  d ia g n o s t ic  v a lu e  o f  a 

p o s i t i v e  or a n e g a tiv e  b a c i l l a r y  f in d .

1 0 )  de Wesselois: P roe. Roy. Soc. Med. 1914,
Vol 7. p . 159.
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A d e t a i l e d  c o n s id e ra t io n  of th e  so c a l l e d  ' albumin 

reac tio n *  of th e  sputum i s  th e  more n e c essa ry  t h a t  in  

a d d i t io n  to  th e  support of many French w r i t e r s ,  i t  has 

r e c e iv e d  from R iv ie re  and o th e rs  in  England th e  stamp o f  

t h e i r  approval.

I f ,  as a l l  o b se rv e rs  ag ree , albumin can be d e te c te d  

in  th e  sputum in  v a r io u s  d e f i n i t e l y  no n -tu b ercu lo u s  

a f f e c t io n s  of  th e  lu n g s ,  such as p a s s iv e  co n g es tio n , etc, 

or  i f ,  as  has been a s s e r te d  by Wanner, Remlinger @ ) , 

Besançon and de Jong (©), t r a c e s  o f  albumin can be found 

in  p r a c t i c a l l y  a l l  sp u ta ,  i t  i s  c l e a r  t h a t  t h e  s ig n i f ic a n c e  

o f  i t s  p resence  in  pulmonary tu b e rc u lo s i s  can be s a t i s 

f a c t o r i l y  based on ly  on ro u t in e  q u a n t i t a t iv e  e s t im a t io n s .  

Going on t h i s  assum ption , 210 q u a n t i t a t iv e  exam inations 

of  th e  sputum were made in  149 cases  coming under 

o b se rv a tio n  in  th e  King Edward V II. Sanatorium a t  M idhurst.

TECHNIQUE OF THE REACTION.

The a c c u ra te  s e p a ra t io n  of albumin from th e  sputum, 

and th e  subsequent t e s t i n g  o f  th e  same, p re se n t  a t  t im es  

c o n s id e ra b le  d i f f i c u l t y .  The te ch n iq u e  i s  as fo l lo w s ;

The sputum i s  c o l l e c t e d  in  a P e t r i  d is h ,  and to  avoid as

(®) Remlinger: S o c ié té  de B io lo g ie ,  March 12, 1911,

(@) Besancon e t  de Jong: " T ra i te  de 1 * examen des 
'  Crachats**, 1913.
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much as p o s s ib le  e i t h e r  th e  d i s s o c ia t io n  of t r u e  albumin 

p re se n t  by p r o t e o ly t i c  fe rm e n ts ,  or th e  s e t t i n g  f r e e  of  

albumin from p r o te in  m olecules by decom position , i s  

examined w ith in  th r e e  hours  o f  c o l l e c t io n .  S e p a ra t io n s  

o f albumin a re  always to  be made from th e  e n t i r e  sample, 

and n o t ,  as  by Ridge and Treadgold  (®), from th e  p u ru le n t  

p o r t io n s  on ly , because in  th e  bu lk  of d o u b tfu l  cases  and 

in  many tu b e rc u la r  ca ses  th e  v a r io u s  elem ents of th e  

sputum a re  alm ost e n t i r e l y  homogenized, and i t  i s  no t 

p o s s ib le  to  s e p a ra te  even sm all q u a n t i t i e s  of p u ru len t  

m a te r ia l .

In an o rd in a ry  f i l t r a t i o n  of th e  sputum in  tu b e r 

cu lous  cases  th e  substances  r e q u i r in g  d e f i n i t e  c o n s id e ra 

t i o n  a r e  th e  fo llo w in g : (1) Mucin, from th e  g o b le t  c e l l s  

o f  th e  mucous t r a c t ;  ( 2 ) nucleo-album in  o r  phospho- 

g lo b u l in ;  (3) n u c le o -p ro t e id ,  from th e  d i s i n t e g r a t i o n  

r e s p e c t iv e ly  of  th e  c e l l -p la s m  and nuc leus  of p u s - c e l l s ;

(4) albumoses, e s p e c i a l ly  d eu te ro -a lb u m o se s , and some

tim es he tero -a lbum ose j (5) serum albumin and serum g lo b u lin ,  

The o r ig in a l  method o f  Wanner, d i l u t i n g  th e  sputum with 

an equal volume of 3 per c e n t ,  a c e t i c  a c id ;  o r  o f  Roger 

and L evy-V alensi , adding a few drops of a c e t i c  a c id  

to  a w atery  s o lu t io n  o f  sputum, se rve  to  exclude th e  

f i r s t  th r e e  su b s tan ce s ,  a l though  i t  i s  to  be no ted  t h a t ,  

i f  th e  a c i d i f i c a t i o n  i s  no t s tro n g  enough, phospho- 

g lo b u l in  w i l l  pass th rough  the  f i l t e r  and su b seq u en tly  

co a g u la te  w ith  h e a t .  The albumoses, to o ,  p a ss  th rough  

in  t h i s  method - a f a c t  which r i d e r s  a l l  t e s t s  in a c c u ra te

((®) Ridge and Treadgold: L a n c e t , August 9 , 1913.
Roger e t  Lévy-V alensi: Soc.Kéd.des Hop. J u ly  23, 

1909; La P re sse  M édicale, A pril  20, 1910;
May 20, 1911- 

Roger: Soc.Méd. des H op., October 15, 1909



except the  h e a t  t e s t ,  and even th e n  th e  a d d i t io n  of 

q u a n t i t i e s  of s a tu r a te d  s a l t  s o lu t io n  to  a c t  a s  e l e c t r o l y t e  

w i l l  b r in g  down th e  albumoses w ith  h e a t ,  and a l though  

th e se  may be d is s o lv e d  o u t ,  y e t  th e  d e l ic a c y  of th e  t e s t ,  

p a r t i c u l a r l y  in  th e  p resence  of sm all t r a c e s  o f  albumin, 

i s  im paired.

The method adopted  by L e s ie u r  and P r iv e y  , and 

l a t e r  by Ridge and Treadgold , o f  adding to  1 volume of 

sputum 4 volumes o f  0 .85  p er  ce n t,  s o lu t io n  NaCl, shaleing, 

and a c id i f y in g  s l i g h t l y  to  l i tm u s  w ith  a few drops of 

3 per c e n t ,  a c e t i c  a c id ,  i s  more s a t i s f a c t o r y  a s  f a r  as  

th e  u l t im a te  t e s t  i s  concerned, b u t in  th e  exam ination 

o f  about t h i r t y  cases  by t h i s  method i t  was p o s s ib le  

s t i l l  to  se p a ra te  from th e  f i l t r a t e  some phospho-g lobu lin  

and some albumoses, u s u a l ly  deu tero -a lbum oses, and some

tim es he te rd -a lbum oses .

In th e  course  of  our in v e s t ig a t io n ,  t e s t s  were made 

w ith  W itte*s peptone w ith  a view to  f in d in g  th e  optimum 

a c i d i f i c a t i o n  and s t r e n g th  of s a l t  s o lu t io n  n e c e ssa ry  

to s a l t  ou t th e  albumoses. Equal p a r t s  of h a l f - s a t u r a t e d  

s a l t  s o lu t io n ,  a c id i f y in g  w ith  6  per  ce n t ,  a c e t i c  a c id ,  

gave th e  maximum p r e c i p i t a t i o n  in  tw en ty -fo u r  hours , 

a l though  th e  same r e s u l t  could be o b ta in ed  by h e a t in g  

th e  m ix tu re  in  an in c u b a to r  a t  5T® C. f o r  one hour. Too 

s t ro n g  a s a l t  s o lu t io n ,  however, i f  added to  a th ic k

(@) L e s ie u r ;  **L*Albumino R eac tion  des Crachats**,
June, 1911 (Soc.Kéd.d e s  H6 p.d e  Lyon). >

P riv ey ; Le 1 *Albumoptysie, Thèse Lyon, 1911.

L e s ie u r  e t  P riv ey : P a r i s M édicale , 1911, vol.XCT.
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p u ru le n t  sputum, re n d e rs  hom ogenization and subsequent 

f i l t r a t i o n  d i f f i c u l t .  I t  has  been found p r a c t i c a b le  to  

t r e a t  the  sputum e i t h e r  by adding equal volume of w ate r ,  

shak ing , adding 1  volume of h a l f - s a t u r a t e d  s a l t  s o lu t io n ,  

shak ing , and adding 1 volume of 3 p er  cen t,  a c e t i c  a c id ,  

o r  by adding 2  volumes of h a l f - s a t u r a t e d  s a l t  s o lu t io n  

d i r e c t l y ,  shaking th o ro u g h ly , and th en  adding 1  volume 

of 3 p e r  c e n t ,  a c e t i c  a c id .  In th e  f i r s t  in s ta n c e  th e r e  

may be a p a r t i a l  p r e c i p i t a t i o n  of  th e  g lo b u l in s ,  b u t in  

any case  too  g re a t  s t r e s s  cannot be l a i d  on th e  g lo b u lin  

co n ten t ,  a s  a g lo b u l i n - l i k e  body, p robab ly  one o f  the 

myosin group, has been dem onstrated  in  le u c o c y te s  by 

H a l l ib u r to n  (@) and o th e rs .

I t  i s  ex trem ely  d i f f i c u l t  to  th o ro u g h ly  s e p a ra te  

t r u e  albumin from th e  o th e r  albumins, u n le s s  by a 

b o i l i n g  p ro c ess ,  which i s ,  of co u rse , out o f  th e  q u e s t io n  

in  t h i s  s tage  of th e  t e s t .  By s a l t i n g - o u t  methods, how

ev e r ,  th e s e  o th e r  albuminous bod ies  may be f a i r l y  tho rough

l y  removed, and i f  th e  f i l t r a t i o n  i s  p ro p e r ly  c a r r i e d  

ou t a c l e a r  f i l t r a t e  should be o b ta in ed . F i l t r a t i o n  i s  

most s a t i s f a c t o r y  w ith  a double p ly  o f  m oistened  Swedish 

paper. Chardin paper is  sometimes u s e fu l  in  a p re l im in a ry  

f i l t r a t i o n .  I t  i s  im portant to o b ta in  a c l e a r  f i l t r a t e ,  

and i t  might be a d v is a b le ,  should  th e  q u a n t i ty  o f  f l u i d  

p e rm it ,  to  ta k e  i t  th ro u g h  a c a n d l e - f i l t e r .  Should th e  

f i l t r a t e  s t i l l  c o n ta in  p r e c i p i t a b l e  albuminous su b s ta n c e s ,  

not t r u e  albumin, an hour * s heabing a t  57® C. and r e 

f i l t r a t i o n  w i l l  u s u a l ly  se rve  to  remove than®

H a ll ib u r to n ;  Jou rn . o f  P h y s io l . , 15, 90 (1894).



TESTS FOR ALBUMIN IN SPUTUM.

B o i l in g ® -  Any o r  a l l  of th e  methods in d ic a te d  f o r  

s e p a ra t in g  th e  albumin in  s o lu t io n  a r e  s a t i s f a c t o r y ,  p ro 

v ided  th e  u l t im a te  e s t im a tio n s  a r e  based  on th e  b o i l i n g  

t e s t ;  bu t should a c e t i c  a c id  have been used  in  any quan

t i t y ,  i t  i s  n ec e ssa ry  a t  t h i s  a ta g e  to add sodium h y d ra te  

u n t i l  th e  s o lu t io n  i s  j u s t  a c id  to  l i tm u s .  This has  been 

i n s i s t e d  on by Besançon and de Jong, who s t a t e  th a t  o th e r 

w ise t r a c e s  of albumin w i l l  be overlooked. Small q u a n t i 

t i e s  o f  album in, to o ,  r e q u i r e  r e l a t i v e l y  g r e a t e r  q u a n t i 

t i e s  of s a l t  s o lu t io n  to  in su re  p ro p e r  p r e c i p i t a t i o n ,  and 

in  d o u b tfu l  ca ses  th e  s o lu t io n  should be r e b o i le d  a t  i n 

t e r v a l s  over a p e r io d  o f  f i f t e e n  m inu tes . F in a l l y ,  each 

p r e c i p i t a t e  must be t e s t e d  f o r  i t s  i n s o l u b i l i t y  in  s tro n g  

acid®

N i t r i c  Acid T e s t . -  Apart from th e  f a c t  t h a t  s t ro n g  

n i t r i c  a c id  w i l l  p a r t l y  d i s s o c i a t e  even t r u e  album ins, th e  

r in g  t e s t  does not g iv e  such d e l i c a t e  r e s u l t s  as b o i l i n g ,  

and i s ,  moreover, u n s a t i s f a c to r y  from th e  q u a n t i t a t i v e  

p o in t  o f  view. Potassium  fe r ro c y a n id e  p r e c i p i t a t e s  silso 

albumoses and nucleo-album in , and i s  in  any case  not so 

d e l i c a t e  as th e  b o i l in g  t e s t .

Heavy M etal P r e c ip i t a t i o n .  -  S a l t s  such as m ercuric  

c h lo r id e  p r e c i p i t a t e  immediately and e n t i r e l y  a l l  th e  

albumin p re se n t  and th e  albumoses and nuc leo -a lbum ins , 

i f  p r e s e n t ,  a l though  some of th e  albumoses a re  s o lu b le  in  

excess . I t  i s  ex trem ely  d e l i c a t e ,  bu t can be used in  

sputum exam inations only in  th e  absence of a l l  bu t th e
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t r u e  albumins. T a n r e t ’s s o lu t io n  (HgClg, 1 .35  g rm s .;

KI, 3 .32  g rm s.; g l a c i a l  a c e t i c ,  20 c . c . ; w a te r ,  50 c . c . ) 

g iv es  a method of r a p id ly  e s t im a tin g  th e  approximate 

amount of albumin in  a s o lu t io n  f o r  subsequent confirm a

t io n  by b o i l in g .  In th e  presence  of q u a n t i t i e s  o f  s a l t  

s o lu t io n  th e  whole of the  mercury a lbum inate  i s  not 

thro^vn down.

Phosphotun g s t i c  Acid i s  an extrem ely  d e l i c a t e  reag en t 

and h as  th e  advantage th a t  in  excess of a s tro n g  s o lu t io n  

th e  a lbugoses a re  so lu b le .  In th e  form o f  th e  W blff- 

Junghaus re ag e n t  i t ,  to o , i s  u s e fu l  f o r  r a p id  apprdxim ate 

e s t im a tio n .

B iu re t  T e s t , a lthough u s e fu l  sometimes in  d i s t i n g u i s h 

ing by c o lo u r  between albumins and album oses, i s  only 

s u i t a b le  where th e re  i s  a  m odera te ly  s tro n g  s o lu t io n  

o f  albumin. I t  i s  most d e l i c a t e  in  peptone exam inations. 

M illon*s R eagen t, to o ,  i s  i n s u f f i c i e n t l y  d e l i c a t e .  T r i a l  

was made of Jacquemet*s (®) method of i n v e s t ig a t in g  th e  

album inoid con ten t o f  sp u ta ,  which c o n s i s t s  in  p r e c i p i 

t a t i n g  from th e  n o n -a c id i f i e d  f i l t r a t e  th e  mucin by ammo

nium c h lo r id e ,  and, a f t e r  r e f i l t r a t i o n ,  th e  albumin by 

b o i l in g  w ith  a few drops of  a c id ,  and, s i m i l a r ly ,  th e  

nucleo-album ins by s a tu r a t e d  c i t r i c  a c id ,  and th e  albumoses 

by t r i c h l o r a c e t i c  ac id .  The r e s u l t s  were n o t s a t i s 

f a c to r y ,  from th e  q u a n t i t a t i v e  p o in t  of view.

(®) Jacquemet; P rovince M édica le . 1912.



METHOD OF QUANTITATIVE ESTIMATION.

Using o rd in a ry  t e s t - t u b e s  and g radua ted  p i p e t t e s ,

1 c . c . ; 2 c . c . , and 9 c . c . ,  d i l u t i o n s  in  s e r i e s  of th e  

f i l t r a t e  can be made w ith  accuracy , and, talcing in to  

account th e  o r i g i n a l  d i l u t i o n  o f  th e  sputum, a f a i r l y  

a c c u ra te  e s tim a te  can be made of the  weakest d i l u t i o n  in  

which albumin can be d e te c te d .  A p o r t io n  of each d i l u t i o n  

i s  k e p t ,  and. th e  r e s t  i s  b o i le d  and then c o n t ra s te d ,  in  

s t ro n g  l i g h t  a g a in s t  a b lack  background, w ith  th e  un

b o i le d  p o r t io n .  In  t h i s  way minute t r a c e s  can  be de

t e c te d .  A r t i f i c i a l  l i # i t  a g a in s t  a w hite  background 

se rv e s  e q u a lly  w e ll .  In  d e a l in g  w ith  very  weak d i l u t io n s  

o f  th e  f i l t r a t e ,  i t  i s  a d v is a b le  to  r e - e s t im a te  th e  r e 

a c t io n  to  l i tm u s ,  and i t  must a ls o  be remembered t h a t  

th e  s a l t  co n ten t i s  th e n  very  sm all.

DELICACY OF TEST AND ITS RELATION TO WEIGHED QUANTITIES.

The b o i l in g  t e s t ,  a l though  l e s s  d e l i c a t e  th en  p r e 

c i p i t a t i o n  by heavy m e ta ls  oV phosp h o tu n g s tic  a c id ,  i s  

l e s s  open to  e r ro r .  The d e l ic a c y  of th e  b o i l in g  t e s t  may 

be g a th e re d  from th e  f a c t  th a t  g u in e a -p ig  serum and 

sheep serum from which th e  g lo b u l in  f r a c t i o n  had been 

s p l i t  by COg, showed t r a c e s  of albumin in  a d i l u t i o n  o f  

1 in  6 ,000. Human serum a lso  was t e s t e d ,  and showed 

t r a c e s  in  d i lu t i o n s  o f  1 in  9 ,000 and 1 in  10 ,000 , 

a lthough  in  th e se  t e s t s  th e  g lo b u l in  was not removed 

w ith  th e  view to  f in d in g  how f a r  th e  albumin r e a c t io n  

in  sputum could be in f lu e n c e d  by th e  p resence  o f  m inute
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q u a n t i t i e s  of b lood , say , from th e  gums. A ttem pts , to o ,  

were made to  e s t im a te  the  vfeight of th e s e  t r a c e s .  The 

albumin was p r e c i p i t a t e d  by h e a t ,  measured q u a n t i t i e s  

o f  a c id  and s a l t  so lu t io n  being  added, and was c o l 

l e c t e d  on a d r ie d  t a r e d  f i l t e r - p a p e r .  To avoid th e  

f a l l a c y  due to  in c lu d ed  s a l t  in th e  d r ie d  f i l t e r - p a p e r ,  

ano ther paper o f  equal t a r e  was su b je c te d  to s im i la r  

t r e a tm e n t ,  except t h a t  the  s o lu t io n  c o n ta in e d  no 

albumin. Both papers  were washed and d r ie d  a t  60® C. 

f o r  equal p e r io d s ,  and i t  was found th a t  a d i l u t i o n  

of 0,000014 gram of albumin per c .c .  w i l l  g ive  d e f i n i t e  

t r a c e s  on b o i l in g .

Throughout th e  fo llow ing  s e r i e s  of ca ses  q u a n t i t a 

t i v e  e s t im a tio n s  were made w ith  th e  b o i l in g  t e s t ,  bu t 

in  each case as many co n firm ato ry  t e s t s  were c a r r i e d  

ou t as the  q u a n t i ty  of f l u i d  would allow . In d o u b tfu l  

cases  th e  sputum was examined f o r  tu b e rc le  b a c i l l i  by 

th e  sed im en ta tio n  method of E llerm an and E rlan d sen , and 

th e  p a t i e n t  was t e s t e d  where p o s s ib le  by subcutaneous 

tu b e rcu lin *

The fo llow ing  t a b l e  shows th e  number of cases  

g iv in g  v a r io u s  d e f i n i t e  q u a n t i t i e s  of albumin in  th e  

sputum, excluding th o se  where blood or food was p re s e n t  

m acro sco p ica lly :
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Regarding th e se  r e s u l t s  from th e  q u a l i t a t i v e  p o in t  

o f  view, albumin found only in  d i lu t io n s  up to  1 in  5 

would be cons idered  a mere t r a c e .  The r e s u l t s  o f  

exam ination of m outh-conten ts  of h e a l th y  in d iv id u a ls  

are  i n t e r e s t i n g .  Some specimens were sim ply normal 

s a l i v a ,  o th e rs  con ta ined  p o s s ib ly  some pharyngeal s e c r e 

t i o n ,  and o th e rs  were talcen a f t e r  th o rough ly  b rush ing  

th e  t e e t h  or s h o r t ly  a f t e r  a meal. In a l l  excep t th e  

p u re ly  s a l iv a r y  specimens ; t r a c e s  of albumin were demon

s t r a t e d .  Kuhne ( © ,  as  f a r  back as 1866, no ted  th e  

p resence  in  s a l iv a  from albuminous g lands o f  a g lo b u l in 

l i k e  body, a lk a l i - a lb u m in a te ,  and a sm all amount of, 

serum-albumin.

Table I I  shows th e  average amount of albumin found in  

d i f f e r e n t  groups of c a s e s .  A ll th e  exam inations made 

a re  inc luded  in  t h i s  t a b l e ,  except those  of th e  c o n ten ts  

o r  normal mouths.

TABLE I I .

Humbei Albumin Content.
of Average

Exams. C lass  of Case. Quantity. Range.

1 0 0 T.B. + on o rd in a ry  exam ination 1  in  1 2 1 t r a c e  to 1 in  400
19 T.B.4- by sed im en ta tion  only 1 w 64 n " 1 in  300
18 T .B .-  but fo c a l  r e a c t io n  to 1

tu b e rc u l in 1  in  2 0 n i l " 1  in  1 0 0
34 Completely n eg a tiv e  to  tu b e rc u l in 1  " 2 8 11 " 1  in  1 0 0
1 0 A rres ted  but s t i l l  w ith  sputum p  " 14 1  in 5 " 1 in  30

6 Blood p re se n t  m acroscop ica lly i  in  408 [1  in 50 to  1  in  1 , 0 0 0
5 Food p re se n t  m acro sco p ica lly 11 " 33

1........
1  « 1 0  " 1  in  80

(®) Kuhne; Lehrbuch d. P h y s io l .  , 1866.
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This t a b le  has some b ea rin g  on th e  s ig n i f ic a n c e  of  

th e  a lb u m in -re ac t io n ,  because, ta k in g  th e  average amount 

of  albumin p re se n t  in  cases  under su sp ic io n ,  but proved 

to be n o n - tu b e rc u la r ,  as  1  in  28, th e re  were to  be found 

amongst a c t iv e ly  tu b e rc u la r  cases  39 g iv in g  a sm alle r  

quantity*  This would seem to  po in t t h a t  th e  s ig n i f ic a n c e  

of  albumin in  th e  sputum does not r e s t  w holly on th e  

tu b e rc u lo u s  n a tu re  of th e  case .

With a view to c le a r in g  up t h i s  p o in t ,  a t a b le  v/as 

made of th e  average amount of albumin in  groups of 

spu ta  d i f f e r i n g  v/idely in  t h e i r  c o n s t i tu t io n .  The ch a rac 

t e r  o f  th e  sputum having bee# n o ted  in  each c a s e ,  i t  was 

found th a t  th e se  sp u ta  could be d iv ided  in to  fo u r  c la s se s s  

0 1 ) c o n s is t in g  e n t i r e l y  of muco-pus; ( i i )  c o n s is t in g  

almost e n t i r e l y  of muco-pus, b u t  w ith  an  adm ixture of 

mucus and s a l iv a ;  ( i i i )  c o n s is t in g  of muco-pus, mucus 

and s a l iv a  in te rm in g led  in  almost equal q u a n t i t i e s ;

( iv )  c o n s is t in g  o f  mucus and s a l iv a  only.

The fo llo w in g  a re  th e  r e s u l t s :

TABLE I I I .

Sputum
-------- ----------------- -----------

C lass  I .  C lass I I .
- - .............................1 ,

C lass  I I I . C lass  IV.

T. B. "t* • • • 

T. B. « . . .

^  ■ 1
1 in  221 L in  114

1  in  1 0 0  ( 1  case*  1  " « 1

1 in  40

1  " 2 »
.. ..L_______

1 in  13 

1  f  8

This would seem to  show th a t  th e  amount of  albumin 

in  sputum could alm ost be judged by a s u p e r f i c i a l  examina

t io n  of th e  c o n s t i tu e n t s  of th e  sputum, th e  c h a ra c te r  of 

th e  sputum being ta k en  a s  an in d ic a t io n  of damage to  th e



1 2
e p i t h e l i a l  su r fa c e s  in  th e  r e s p i r a t o r y  or bucca l t r a c t .

I t  a l s o  shows t h a t  th e  tu b e rc u la r  case  having a g r e a t e r  

damage to  h i s  e p i t h e l i a l  s u r f a c e s , has on th e  average a 

l a r g e r  q u a n t i ty  of albumin in  h i s  sputum.

In cons idering  th e  s ig n i f ic a n c e  of th e  above r e s u l t s ,  

i t  must be remembered th a t  in  t h i s  Sanatorium th e  d i f 

f e r e n t i a l  d ia g n o s is  o f  pulmonary tu b e rc le  and chron ic  

b r o n c h i t i s  does no t o f ten  a r i s e .  In  only th r e e  or fo u r  

o f  th e s e  cases  was chronic b r o n c h i t i s  an im portant element 

d f  th e  d ia g n o s is .  Moreover, during  th e  l a s t  year in t h i s  

Sanatorium th e r e  were a t  l e a s t  seventy  cases  ad m itted  in 

which th e  d ia g n o s is  was d o u b tfu l ,  and of th e s e  seven ty  

t h i r t y - e i g h t  had no sputum a t  a l l  - i . e . ,  in  54 p e r  cen t 

o f  th e  cases  th e  t e s t  was in a p p l ic a b le .

CONCLUSIONS.

1. That th e  sputum of p h t h i s i c a l  p a t i e n t s  c o n ta in s ,  

on th e  average , a l a r g e r  amount of albumin than  th a t  of 

th e  n o n - tu b e rc u lo u s ,  bu t t h a t  th e  amount p re se n t  in  T.B, 

cases  i s  o f te n  l e s s  th a n  th a t  u s u a l ly  found in  th e  non- 

tu b e rcu lo u s .  2. That in ju ry  to th e  e p i t h e l i a l  su rfa ce  

o f  any p a r t  of th e  r e s p i r a t o r y  or buccal t r a c t  may g ive 

r i s e  to  the p resence  of albumin in  th e  sputum. I t  may be
----------------rrrrj------------------------------------------------------------------------------------------- --------

remarked, in  co n c lu s io n , t h a t  a sputum t e s t ,  th e  d e l ic a c y  

of v/hich may be im paired by th e  v igorous b rush ing  of t e e th  

p r i o r  to  e x p e c to ra t io n ,  does no t g ive promise of conclu -

s iv e  r e s u l t s  or m a te r ia l  a s s is ta n c e  in  th e  d ia g n o s is  o f  

dou b tfu l eases  o f  pulmonary tu b e rc le .
a

,/j
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O rig in a l ly  th e  method of b lo o d -examinâtion  known as  

th e  *Arneth count* was looked upon as a c r i t e r i o n  

e i t h e r  f o r  e s t im a t in g  th e  p rognosis  in  any case of 

pulmonary tu b e rc le  o r  f o r  th e  e s t im a tio n  of th e  r e s u l t s  

of T ubercu lin  in o c u la t io n s .

R ecen tly , however, claim s have been made on b e h a lf  

of t h i s  method th a t  i t  is  of the  g r e a t e s t  value in e a r ly  

d ia g n o s is :  Holroyd f o r  in s tan ce  i s  s tro n g ly  in

favour of i t s  use as  a d ia g n o s t ic  measure and Cooke 

co n s id e rs  th a t  i t  i s  of co n s id e rab le  va lue  in c le a r in g  

up th e  d ia g n o s is  in  d o u b tfu l  cases.

S tatem ents such a s  th e se  make i t  n ec essa ry  to  r e f e r  to  

th e  su b je c t  in some d e t a i l .

In h i s  o r ig in a l  work Arneth drew a t t e n t io n  to  

th e  importance of c a re fu l  b lood -coun ts  during  a course  of 

tu b e rc u l in ,  and in  © a r t ic u la r  o f  th e  n u c le a r  d i f f e r e n t i a 

t i o n  in  n eu tro p h ile  polymorphonuclear le u c o c y te s :  th e se  

he d iv id e d  in to  f iv e  c la s s e s  according  to t h e i r  n u c le a r  

d iv is io n s .  As d i f f i c u l t y  f r e q u e n t ly  a rose  on the  p o in t 

o f  v/hat c o n s t i t u t e s  a b o n a -f id e  n u c le a r  d iv is io n  he l a i d  

down th e  ru le  t h a t  i f  th e r e  i s  any band of n u c le a r  t i s s u e  

except a th in  chromatin f i la m e n t connecting  th e  d i f f e r e n t  

p a r t s  of a n u c leu s , th e  nucleus cannot be s a id  to  be

d l Y i d e d ^ _________

(g) Holroyd: B r i t .  Med. Journ . 1913. i i  927.

(0) Cooke: B r i t  Journ o f  Tub. Oct. 1914.

(@) Arneth: Munch. Med. Woch. 1905 l i i  542.



Proceeding  on th e se  l i n e s  he found th a t  n e u t ro 

p h i l s  polymorphs show f iv e  d i s t i n c t  c o n d i t io n s  of  d iv i s io n ,  

namely th o se  v/ith one und iv ided  nucleus and those  w ith  

two, th r e e ,  fo u r  and f iv e  d iv is io n s :  a c e r t a in  number of 

c e l l s  could not be d i s t i n c t l y  d i f f e r e n t i a t e d  and th e se  

were d isc a rd e d  as d o u b tfu l .

Arneth found in  h e a l th y  peop le , f i f t e e n  normals being  

averaged , th e  fo llo w in g  count.

C e l ls  of C e lls  o f  C e l ls  o f  C e l ls  of C e l ls  of 

C lass I .  C lass I I .  C lass I I I  C lass IV. C lass V.

In cases  of tu b e rc u lo s is  he found a marked in c re ase  

in  pe rcen tage  of c e l l s  of C lasses  I  and I I :  f o r  in s ta n c e ,  

C lass  I .  C lass I I .  C lass I I I .  C lass  IV. C lass V.

46^ 49^ 5 ^  0  0

in  a f a t a l  case of p h t h i s i s :  in  a number of cases  im

prov ing  w ith  a course of tu b e rc u l in ,  he no ted  th a t  th e  

swing to th e  l e f t  became l e s s  marked and th a t  th e  count 

g ra d u a l ly  r e tu rn e d  to  normal*

The in c re a se  to  th e  l e f t  is  supposed to be an 

in d ic a t io n  of th e  amount o f  toxaemia.

The w r i t e r ' s  experience of th e  t e s t  has not been ex ten 

s iv e  but such as  i t  i s  has not le d  him to l a y  any 

g re a t  s t r e s s  on a p o s i t iv e  count in  th e  d ia g n o s is  of doubt

f u l  ca ses .  As reg a rd s  techn ique  th e re  a re  some p o s s ib le  

sources  of f a l l a c y .

I t  must be remembered th a t  a number of  * doubtful*



c e l l e  a re  found in  p r a c t i c a l l y  every  exam ination , c e l l s  

whose n u c le a r  d iv is io n s  a re  so heaped to g e th e r  as to make 

a c c u ra te  d i f f e r e n t i a t i o n  im possib le , and i t  w i l l  be 

obvious th a t  depending on th e  percen tage  o f  th e se  c e l l s ,  

i s  the  r e l a t i v e  percen tage  of c e l l s  in  C lass  I .  and C lass  

V.

In th e  w r i t e r ’ s s e r i e s  o f  cases , t h i s  percen tage  of

td o u b tfu l  c e l l s  v a r ie d  a good dea l from 4% to  as mm# as

Moreover by a r t i f i c i a l  means th e  number of doubt

fu l*  can be decreased  and by th e  same means th e  number

o f  c e l l s  in  C lasses  I I I  and IV and V. in c reased .

As i s  w ell known i f  b lood f i lm s  a re  made by r o l l i n g

out th e  drop of blood between two c o v e r - s l i p s ,  g re a t  

v a r i a t io n s  can be made in  th e  amount of p re s s u re ,  w ith  

th e  r e s u l t  th a t  most of th e  "white c e l l s  can be w ith  

s u f f i c i e n t  p re s su re  g r e a t ly  f l a t t e n e d  and even ru p tu re d ;  

and t h i s  would obv iously  ten d  to  d i s i n t e g r a t e  ’doubtfu ls*  

and a r t i f i c i a l l y  in c re ase  th e  number of c e l l  d iv is io n s  

where th e  connecting  f i la m e n ts  o f  chromatin were very  

s le n d e r .

A good example o f  a *faked* count i s  th e  fo llow ing  

taken  from a c o n t ro l .  An o rd in a ry  f i lm  gave th e  fo llow 

ing count

C lass I .  C lass I I .  C lass  III*  C lass  IV. C lass V.

15^ 40^ 4 1 ^  4^ 0

P ercen tage  o f  ’d o u ti tfu le ' to  a l l  c e l l s  13^.



A c o v e r - s l ip  f i lm  of the  same case made w ith  un

n e c e s s a r i ly  g re a t  p re s su re  was as fo llo w s:

C lass I .  C lass I I .  C lass I I I .  C lass  IV. C lass V.

16^ 37^ 36^ 6^  5 ^

P ercen tage  o f  'douL tfu lB ' to  a l l  c e l l e  6 ^ .

I t  i s  necessa ry  th e r e f o r e  to  s ta n d a rd is e  as f a r  as 

p o s s ib le  th e  f i lm  techn ique  and t h i s  i s  b es t  done by 

u sing  Wright * s opsonic * s p r e a d e r ' ,  Which has th e  a d d i t io n 

a l  advantage o f  c o l l e c t in g  th e  w hite  c o rp u sc le s  a t  one end 

o f  th e  f i lm :  a lso  in  each case a no te  shou ld  be made of 

th e  p ercen tag e  o f  ' d o u b tfu l ' c e l l s  to  a l l  c e l l s  counted.

In  th e  nex t p la c e  th e  number o f  n e u t ro p h i le  c e l l s  counted 

should  be a t l e a s t  400, and f i n a l l y  su spec ted  cases  

should  always be done in  b a tch es  the  u n s ta in e d  f i lm s  beiijig 

re-m arked by an o u ts id e r .

In t h i s  way a lone  i . e .  counting  unknovm s l i d e s ,  

can unconscious b ia s  in  counting  be avoided.

As reg a rd s  th e  r e s u l t s  ob ta ined  in  s t r a ig h t fo rw a rd  

cases  o f  tu b e r c u lo s i s ,  th e  w r i t e r ' s  experience  ag rees  

very  s t ro n g ly  w ith  th a t  o f  o th e r  o b se rv e rs .

He has in  every case noted  a more or l e s s  marked 

swing to  the  l e f t  i . e .  in c re ase  in  th e  c e l l s  o f  C lasses  

I  and I I . , b u t  he has not been ab le  to  confirm  th e  very 

d e f i n i t e  in c re a se  of the  swing in  p ro p o r t io n  to  th e  

s e v e r i ty  of th e  case as no ted  by Cooke, a t  any r a t e  in  th e  

e a r l i e r  and middle s ta g e s .  In the  fo llo w in g  t a b le  the 

p ercen tag e  of •d o u b tfu ls ’ no ted  i s  always c a lc u la te d  on 

th e  t o t a l  c e l l s  counted, and th e  groups a re  in  accordance



w ith  th e  Turban-G-erhardt c l a s s i f i c a t i o n .

Table Showing N uclear Counts in d i f f e r e n t  s ta g e s  o f  P h th i s i s .

C lass I .  
$

GROUP I .
Lowest) 29

) 24

) 46
H ighes t )

) 32

C lass I I .  
%

38

54

42

56

C lass  I I L  
%

27

19

12

12

C lass IV. 
%

5

3

C lass  y. 
%

1

D oubtfu ls
%
5

5 

15

6

Average
(20 ca ses )  34 48 16 2 — 8

( 20 44 28 6 2 19
Lowest (

( 16 53 23 3 15
GROUP I I .

( 48 40 12 - m 3
H ighest (

( 34 40 26 m 10
Average

(19 cases )  29 46 22 2 .5 .5 9

0 36 33 28 3 7
Lowest (

( 40 34 26 • 8
GROUP I I I .

( 58 33 9 - 13
H ighest (

( 43 47 8 2 9
1

Average
(18 c a ses )  47 38 11 1 10

Average a l l
cases  37 T 44 17 1 .8 .2 9

I t  w i l l  be seen t h a t  th e  swing to  th e  l e f t  i s  more 

marked in  advanced c a se s ,  bu t t h a t  th e re  i s  l i t t l e



d if fe re n c e  between the  count in  an e a r ly  case and in  a 

m odera te ly  advanced one.

When i t  comes to th e  d iag n o s is  o f  d o u b tfu l  cases  by 

t h i s  method th e  w r i t e r ' s  cases have not been s a t i s f a d to r y .

Arneth h im se lf  d id  not claim  s p e c i f i c i t y  f o r  th e  

t e s t ,  which he found p o s i t i v e  in  cases  of pneumonia, 

m easles and chicken-pox: Cooke a lso  does not claim

s p e c i f i c i t y ,  and even th e  cases he quotes in  favour of 

th e  d ia g n o s t ic  value  of th e  t e s t  a re  no t beyond c r i t i c i s m .

In one of h i s  two cases  re p o r te d ,  th e  p a t i e n t  had no 

signs of  tu b e rc u lo s is  except a very  s l i g h t  impairment of  

p e rcu ss io n  note over an a re a  about th e  s iz e  of a penny 

in  th e  r i g h t  base . His count was as fo l lo w s :

C lass I .  C lass I I .  C lass I I I .  C lass IV. C lass V.

0

and he s t a t e s :  *a rad io g rap h  f u l l y  confirm ed th e  d iag n o s is  

o f  a c t iv e  tu b e rc u lo s i s .  *

In  th e  fo llow ing  ta b le  a re  s e t  out th e  counts in  

seven cases  which were se n t  in  as  su sp ec ted  p h t h i s i s ,  

were f u l l y  t e s t e d  by tu b e rc u l in  and serum methods, and 

found to  be n e g a t iv e :

Table showing r e s u l t s  in N egative Tested  Cases.

Case. C lass I . C lass  T. !. C lass I I I . C lass IV. C lass V. Doubtful

1
%

20
%

62
%

16 2 8
2 27 57 15 3 12
3 15 43 32 9 1 11
4 21 48 27 3 — 15
6 23 52 21 4 5
Ô 24 43 26 7 « 6
7 30 52 18 - 9

‘age 23 50 22.8 4 .2 9



The im portan t f a c t  in  t h i s  ta b le  i s  t h a t ,  a l though  

th e  cases were n e g a tiv e  th e  average does not d i f f e r  

m a te r i a l ly  from th a t  of p o s i t iv e  cases  in th e  f i r s t  and 

second s ta g es .

Thé l a s t  t a b le  shows th e  counts in  s i x  normal c o n t ro ls :  

th e se  counts a re  th e  average of a s e r i e s  of fou r counts 

made in  each case.

Table showing counts in  n o n - tu b e rc u la r  In d iv id u a ls ,

C lass IV, C lass  V, D oubtfulC lass  I I IC lass  I ICase C lass  I

121#
19
28
41
40
31

46
56
47 
41 
39 
44

35
20
24 22

15
1011

16 11

2747 12Average 20

Here aga in  th e re  i s  no s u b s t a n t i a l  d i f f e re n c e  

between th e  average count and th o se  in th e  e a r ly  s tag es  of  

th e  d is e a s e ,  a l though  i t  i s  bu t f a i r  to  add th a t  th e  f i lm s  

were taken  from a h o s p i t a l  p o p u la tio n  which a lthough  non- 

tu b e rc u la r  may not have been in  th e  b e s t  of g en e ra l  h e a l th .

The qu es tio n  o f  th e  normal count indeed needs 

f u r t h e r  in v e s t ig a t io n ,

F in a l ly  th e re  i s  one very  d e f i n i t e  c r i t i c i s m  of th e  

v a l i d i t y  o f th e  t e s t  in  e a r ly  d ia g n o s is ,

Arneth h im se lf  s t a t e d  t h a t  the  r e a l  value  of  the  

t e s t  l a y  in  e s ta b l i s h in g  a c r i t e r i o n  o f  the  r e s u l t  o f  

tu b e rc u l in  in o c u la t io n s  vi/hen i f  th e  case improved, th e  

abnormal count g ra d u a l ly  re tu rn e d  to  normal, and most 

ob se rve rs  c la im  th a t  improvement from any trea tm en t le a d s



c

to  the  es tab lish m en t of a more normal count.

When one remembers then  th a t  many doub tfu l cases  

which come up f o r  d ia g n o s is  a r e  e i t h e r  on th e  h i ^  rdad  

to  recovery  o r  a c tu a l ly  spon taneously  h ea led , i t  fo llow s 

th a t  i t  many cases  a f a i r l y  normal count does no t in d ic a te  

a n o n -tubercu lous  co n d i t io n .

The d ia g n o s t ic ia n  cannot ea t  h i s  cake and have i t ;  

a t e s t  o f  value in  p rog n o sis  cannot a p r i o r i  be of g re a t  

value in  d ia g n o s is .

CONCLUSIONS; That th e  Arneth count a l though  very  

s t r i k i n g l y  p o s i t i v ^ i n  th e  genera l run of cases  of P h th i s i s 

i s  not in  th e  f i r s t  p la ce  a s p e c i f i c  t e s t  and in  th e  

nex t has no t th e  * negative*  value which would g ive  i t  a 

l a r g e  sphere o f  u se fu ln e ss  in  d ia g n o s t ic  methods.
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I t  does n o t  seem reasonab le  to  expeot th a t  chemical 

in v e s t ig a t io n  of the  u r in e  w i l l  a f fo rd  an a c c u ra te  and ready  

means of d iagnosing  pulmonary tu b e rc u lo s i s  in  i t s  e a r l i e s t  

s ta g e s ;  to  put i t  an o th e r  way, even i f  an a c c u ra te  and e a r l y  

d ia g n o s is  of tu b e rc le  could be made by chemical exam ination 

of the u r in e ,  i t  i s  no t unreasonable to  expect th a t  a more 

a c c u ra te  and e a r l i e r  d ia g n o s is  could be made by exam ination - 

not n e c e s s a r i ly  chemical - of the b lood.

As a m a tte r  of f a c t  most of the  ’u r in e  r e a c t i o n s ’ which 

have been boomed as a means to  t h i s  end have come to  no th in g , 

b u t th e re  are two methods of exam ination which have a t t r a c t e d  

more a t t e n t io n  l a t e l y ,  v i z . ,  Malmejac’s A c id i ty  R eac tion  and 

th e  Moris-Weisz R eaction .

A b r i e f  d e s c r ip t io n  of th ese  two methods of exam ination 

i s  g iven below, along w ith  a rough v a lu a t io n  of t h e i r  p ro 

bab le  u se fu ln e ss .

I .  P e r s is te n c e  of U rinary  A c id i ty .

Malmejac (g» s t a t e s  th a t  i t  i s  p o s s ib le  to  make a d ia g 

n o s is  of pulmonary tu b e rc u lo s is  even in  i t s  e a r l i e s t  s ta g e s ,  

by  sim ply e s t im a tin g  the  t o t a l  a c i d i t y  of the u r in e  and the  

number of days t h i s  a c i d i t y  l a s t s .  According to  t h i s  au th o r  

the  u r in a r y  a c i d i t y  i s  much h ig h e r  in  oases of tu b e rc u lo s i s  

than  i t  i s  in  normal in d iv id u a ls ,  and in  a d d i t io n  i t  p e r 

s i s t s  f o r  a longer  tim e. For normal u r in e s  the  time given 

i s  on the average ? days: f o r  pulmonary tu b e rc u lo s i s ,

Stage I  (T urban-G erhard t) 17 days.
Stage I I  26 days.
Stage I I I  40 days.

Technique: 10 cc. of u r in e  are  d i lu t e d  w ith  50 oo. of
. .1.1    I " '

jgS M a lm s j a c :  La P resse  M edica ls , 1909, Ho. 76.



n e u t r a l  d i s t i l l e d  w a te r ;  2 drops of a  s o lu t io n  of Phenol- 

p h th a le in e  a re  added and t i t r a t i o n  c a r r ie d  out w ith  a d e c i-  

normal sodium hydra te  s o lu t io n ,  the  r e s u l t s  being  expressed  

as  grammes of su lp h u r ic  a c id  per l i t r e .  A 24-hour specimen 

of the  u r in e  i s  c o l le c te d  in  each case and kep t in  a s t e r i l e  
b o t t l e .

The fo llow ing  ta b le  shows the  r e s u l t s  in  15 cases  of 

pulmonary tu b e rc u lo s i s ,  one of r e n a l  tu b e rc u lo s is  and a 
few c o n t ro ls .

Table showing p e r s i s te n c e  of U rinary  A c id i ty

Case A c id i ty  in  Grammes 
of H SO p er  l i t r e

D ura tion  of 
A c id i ty  in  
Days

Degree of  D isease

1 . 1.2985 24 Group I  (Turban-
2. 2.989 49 ** I G erhard t)
3; 2.940 49 « I
4. 1.225 10 " I
5. 2 .5 9 7 48 « I
6. 2.107 24 " I I
7. 3.087 24 » I I
a. 2.<®01 10 « I I
9. 2 .2 0 5 30 « I I

10 . 1.813 28 " I I I
11 . 2.352 17 “ I I I
12 . 2.5357 43 " I I I
13 . 2.352 19 " I I I
14. 3 .0 3 8 63 " I I I
15. 2.205 42 " I I I
16. 2,2417 26 Renal
17. 1.274 6 — C ontro l
18 .539 12 —  n

19. 2.940 66 _  n

20 . 1.911 45 —  n

I t  w i l l  be seen t h a t  the r e s u l t s  do n o t correspond 

w ith  those of Malmejac, as  th e re  i s  p r a c t i c a l l y  no d i f f e r 

ence between the v a r io u s  groups as  reg a rd s  t o t a l  a c i d i t y  

or le n g th  of time during which t h i s  p e r s i s t s .  The c o n t ro ls ,  

to o , v a ry  j u s t  as much as  th e  p a t i e n t s .



T a b le  sh o w in g  a v e r a g e  a c i d i t y  in  e a ch  Group

Group Cases A c id i ty  in  Grams, 
of H SO per l i t r e .

D ura tion  of A c id i ty  
in  days.

I 5 2.2099 38
I I 4 2.45 22

I I I 6 2.3492 33
Renal 1 2.2417 26
Formal 4 1, 666 32

These cases  may not be comparable, inasmuch as th e y  

were examined a t  d i f f e r e n t  tim es and i t  may be th a t  the 

tem pera tu re  a t  which the specimens a re  kep t has a d e f in i t e  

in f lu e n c e  on the onset of ammoniacal fe rm en ta tio n .

The r e s u l t s  seemed e n t i r e l y  d isa p p o in tin g  and the 

in v e s t ig a t io n  was d isc o n tin u e d .

I I .  Moris-Weisz R eac tio n .

The o r ig in a l  r e a c t io n  of Weisz c o n s is te d  in  the  a d d i

t i o n  of th re e  drops of 1 in  1000 potassium  permanganate 

s o lu t io n  to  f r e s h  u r in e  d i lu te d  w ith  two volumes of t a p -  

w ate r  when, in  p h t h i s i c a l  cases  a  yellow c o lo ra t io n  ap

peared  due to the o x id a tio n  of  uroobromogen in to  urochrome.

The l a t e s t  m o d if ic a t io n  of t h i s  method i s  th a t  of 

M a r te l l i  and P i z z e t t i  who d i l u t e  the u r in e  w ith  3 vo

lumes of ta p -w a te r ,  take  one t h i r d  of a t e s t  tube f u l l  of 

the  d i lu t e d  f l u i d  and add f iv e  drops of f r e s h  1 -  1000 p e r 

manganate. I t  no r e s u l t  i s  o b ta in ed , th e y  re p e a t  th e  t e s t  

w ith  l e s s  d i lu te d  u r in e  u n t i l  equal p a r t s  of u r in e  and 

w ater  a re  t e s te d .  In a l l  cases  d i lu t e d  u r in e s  u n te s te d  

a re  put up as co lour c o n t ro ls .  The yellow c o lo ra t io n  in  

p o s i t iv e  cases  should l a s t  24 hours .

{Q i M a r te l l i  and P i z e t t i :  I I  P o ly c l in ic o :  Rome, 1914, 
x x i ,  182 (qùoted)
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This i s  one of those  r e a c t io n s  which a re  the  d e s p a ir  

of any in v e s t i g a to r  w ith  le an in g s  towards a c c u ra te  quan

t i t a t i v e  e s t im a t io n s .

In  the w r i t e r ' s  experience  of 83 c a ses ,  a r e a l l y  s a t i s 

f a c t o r y  r e a c t io n  was ob ta ined  in  on ly  two in s ta n c e s :  in  the  

o th e rs  a p o s i t iv e  r e a c t io n  where p re se n t  was of such a f a i n t  

c h a ra c te r  th a t  q u a n t i t a t iv e  e s t im a tio n s  on a c o lo r im e tr ic  

p la n  were out of the q u es tio n .

With the excep tion  of the  two cases  r e f e r r e d  to ,  

the  p o s i t iv e  r e a c t io n s  were ob ta ined  on ly  w ith  an equal 

p a r t s  d i l u t i o n  of u r in e  and d i s t i l l e d  w ate r .

In  c o n s tru c t in g  the fo llow ing  t a b l e ,  the  b e n e f i t  of 

the doubt was in v a r ib b ly  g iven to  the p o s i t iv e  s id e  of 

the  r e a c t io n  and th e  f a i n t e s t  shades of co lour  were h e ld  to  

be p o s i t i v e ;  in  s p i te  of t h i s  the  r e s u l t s  were v e ry  unsa

t i s f a c t o r y .

Table showing r e s u l t s  in  D i f f e re n t  S tages.

Group- ' ( Turban G erhardt ) P o s i t iv e Doubtful n e g a tiv e

I 8 10 20
I I 5 6 7

I I I 5 1
n e g a t iv e  Gases 2 5 14

These r e s u l t s ,  which conform roughly  w ith  those  of 

o th e r  o b se rv e rs ,  show c o n c lu s iv e ly  th a t  no d ia g n o s t ic  a id  

can be a f fo rd ed  by the r e a c t io n ,> th a t  even from the  p o in t  

of view of p ro g n o s is ,  a p o s i t iv e  r e a c t io n ,  u n le ss  perhaps 

ex trem ely  w e ll  marked, i s  of sm all s ig n i f ic a n c e .
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Rôntgen r a y  d ia g n o s is  in  pulmonary tu b e rc u lo s is  

i s  p r a c t i c a l l y  c losed  t e r r i t o r y  to  a l l  except the  ex

p e r t  and the w r i t e r  has no in te n t io n  of t r e s p a s s in g  

th e r e in ,  b u t  th e  claim s of r a d io lo g i s t s  to  a ccu ra te  

d ia g n o s is  by t h i s  means have r e c e n t ly  become so p r e s s 

ing t h a t  no review of d ia g n o s t ic  methods which p asses  

them over can be cons idered  in  any way complete.

A review of the re c e n t  l i t e r a t u r e  on the su b je c t  

d i s c lo s e s  th a t  w h i ls t  a l l  e x p e r ts  agree as to  the value 

of X -ray  exam ination in  d ia g n o s is ,  th e re  i s  much d i f 

fe rence  of op in ion  bo th  as to  the  mode of exam ination 

and as to the i n t e r p r e t a t i o n  of th e  v a r io u s  appearances 

no ted .

There i s ,  f o r  in s ta n c e ,  the  co n tro v e rsy  as to  the  

im portance of the  rad io g rap h ic  n e g a t iv e ,  w%ich throws 

l i g h t  on the  co n d it io n  of the h i l u s , ^ t h e  lym phatic and 

p e r ib ro n c h ia l  t i s s u e  and^the p e r ip h e ra l  substance of 

the lung, compared w ith  th a t  of the screen  exam ination 

which a f fo rd s  in fo rm ation  as to  i n s p i r a to r y  b r ig h te n in g  

o f  the ap ices  and d iaphragm atic  movements.

At the  I n te r n a t io n a l  Congress of M edicine, 1913, 

Wenkebach and Walsham s ta te d  th a t  b o th  sc reen  and p la t e  

a re  n ecessa ry  in  o rder to  g e t  the f u l l  value of t h i s  

method of exam ination , K ôhler, R inzi and Haemisch ad

v is e d  a g a i n s t  the sc reen , Lebard favoured  the  use of 

sc reen , w h i ls t  Owen cons idered  the p la t e  the  more 

s a t i s f a c t o r y  of the two.

Elsewhere Lees s t a t e s  th a t  no soundocondlusion

Lees: B r i t .  Med. Journ . S e p t . ,  1914.



can be based on a screen  exam ination v/ithout the a id  

of a photograph. Even as to  the i n t e r p r e t a t i o n  of the 

v a r io u s  r e s u l t s  of exam ination th e re  seems to  be no 

d e f in i t e  conc lusion  except on one or tv/o p o in ts .

I t  appears to  be agreed  th a t  f a i l u r e  of a p ic a l  

b r ig h te n in g  may depend on causes o th e r  than  p h t h i s i s ,  

a lso  t h a t  lagg ing  d iaphragm atic  movement (W illiams * 

s ign )  i s  f r e q u e n t ly  absen t in  oases of e a r ly  p h th i s i s ,

In  the case of the  rad io g rap h ic  nega tive  th e re  

i s  g e n e ra l  agreement t h a t ,  in  the a d u l t  a t  any r a t e ,  

s ig n s  of h i lu s  d ise a se  and p e r ib ro n c h ia l  i n f i l t r a t i o n  do 

not n e c e s s a r i ly  in d ic a te  a c t i v i t y ,  b u t t h a t  on the  

o th e r  hand c e r t a in  w oolly  shadows and m o tt led  spaces 

in  th e  substance of the  lung do in d ic a te  an a c t iv e  

p ro c e s s .

As f a r  as  d ia g n o s is  i s  concerned, t h i s  l a t t e r  

s ta tem en t i s  th e  crux of the m a t te r ,  because the e x i s 

tence  of o ld  le s io n s ,  more or l e s s  e x te n s iv e ,  in  the 

a p p a re n t ly  h e a l th y  i s  d e f i n i t e l y  agreed upon, and the  

on ly  q u es tio n  one wishes to  ask of the rad io g rap h e r  i s  

w hether or n o t he can diagnose a c t i v i t y  in  e i t h e r  an 

o ld  ex ten s iv e  l e s io n  or a f r e s h  minute focus .

I t  i s  u n fo r tu n a te  th a t  a l l  rad io g rap h e rs  should 

be agreed on the many sources of f a l l a c y  of the  ‘w oolly  

o u t l i n e ' ,  f a l l a c i e s  of fo cu s , of photographic  develop

ment, of p e rsp e c t iv e  and of many te c h n ic a l  d e t a i l s  in  

th e  m an ipu la tion  of the a p p a ra tu s .

P u t t in g  th e se  sources of f a l l a c y  a s id e  th e re  a re  

s t i l l  c o n f l i c t in g  s ta tem en ts  of  e x p e r ts  as  to  the  i n 

t e r p r e t a t i o n  of 'm o t t l i n g .*



&
L e e s , o n  the  one hand , says th a t  f in e  m o tt l in g  

i s  " a l l - im p o r ta n t” in  the d iag n o s is  of a c t iv e  tu b e rc u 

l o s i s ,  w h i ls t  Overend (©) s t a t e s  th a t  " in  i t s e l f  mot

t l i n g  i s  a sign  of p h th i s i s  b u t no t of a c t i v i t y . "

Again, th e re  i s  one obvious d e fec t  in  the  X -ray  

exam ination, th a t  on ly  a v e ry  d e f in i t e  degree of i n 

f i l t r a t i o n  or , one might say, of c o n c e n tra t io n  w i l l  

g ive r i s e  to  a shadow.

The work of Z ie g le r  and Krause showed a piece  

of  t i s s u e  must have a bulk  of a t  l e a s t  4 o.c.m . b e fo re  

being  v i s i b l e ,  and Lees, @) d iscu ss in g  th e  s u b je c t ,  

says: " c a re fu l  p e rcu ss io n  w i l l  d e te c t  th e  sm all a re a s  

of  in c ip ie n t  pulmonary tu b e rc u lo s is  when even the b e s t  

X -ray  photograph shows l i t t l e  or no th ing  d e f i n i t e . "

As opposed to  t h i s  we have M orton’s (j6) s ta tem en t 

th a t  in  many cases  the  X -ray g ives  a p o s i t iv e  and in  

o th e rs  a t e n t a t i v e  d ia g n o s is  of tu b e rc u lo s is  where 

c l i n i c a l  s ig n s  are so s l i g h t  as to  make a p o s i t iv e  

d ia g n o s is  out of the  q u es tio n .

Kidd t(ÿ) n o te s  t h i s  ground of d isagreem ent and 

concludes th a t  i t  i s  s t i l l  a m a tte r  of d isp u te  whether 

skiagrams or screen o b se rv a tio n s  g ive as e a r l y  i n d i 

c a t io n s  as the  o ld e r  methods of p h y s ic a l  exam ination .

But i f  th e re  i s  any d if f e re n c e  of op in ion  as  to  

th e  r i g h t  to  "d iag n o s is  of a c t i v i t y "  v/here the phy

s i c a l  s igns  are  v e ry  s l i g h t ,  t h i s  d i f f e re n c e  becomes

Lees: B r i t ,  Med. Journ . Sppt. 1914.
(0) Overend: B r i t .  Med. Journ . Bee. 1914.
((g)) Z ie g le r  and Krause: ’R o n tg e n a t la s * Wurzburg,

1910.
Lees: B r i t .  Med. Journ . Sept. 1914.
Morton: B r i t .  Med. Jou rn . J u ly ,  1915.
Kidd: A l l b u t t ’s System of M edicine.



more aoute with, cases  where th e  p h y s ic a l  s igns  a re  

f a i r l y  ex ten s iv e .

Haemisch (@) has  r e f e r r e d  to  th e  d i f f i c u l t y  in  

d i s t in g u is h in g  tumours of the  lungs and tu b e rc le  from 

one an o th e r ,  and Owen (#) says, as  reg a rd s  the d i s 

t i n c t i o n  of a c t iv e  from o b so le te  tu b e rc le :  " I t / i s  v e ry  

d i f f i c u l t  to  gauge the  a c t i v i t y  of the l e s io n  from a 

s tudy  of th e  radiogram  alone or to d i s t in g u i s h  the  

f i b r o s i s  o f  tu b e rc le  from th a t  due to  o th e r  c a u s e s .” 

Moreover, i t  was po in ted  out by Jordan ((§)) t h a t  

X -ray  exam ination may show f ib r o i d  and ca lca reo u s  

changes in  ro o ts  of lungs passed  as  h e a l th y  in  the  

Post-mortem room.

This q u es tio n  of d iagnosing  recrudescencé  of 

a c t i v i t y  in  an old  i n f i l t r a t i o n  -  a v e ry  common occur

rence in  pulmonary tu b e rc le  -  i s  of g re a t  importance 

and i t  does not seem probable t h a t  th e  p la t e  or sc reen  

could be of much a s s i s ta n c e  i n  cases  where an ex ten s iv e  

adheren t i n f i l t r a t i o n  of an upper lobe came in  q u es tio n  

as to  a p o s s ib le  break  down in  th e  c e n tre  of i t s  ipass. 

I t  may be agreed th a t  l im i t a t i o n  of movement, 

a p ic a l  b r ig h te n in g ,  b ro n c h ia l  g lands shadows, lym phatic 

a r t e r i a l  or p e r ib ro n c h ia l  s t r i a t i o n s ,  a l l  p o in t  to  the 

ex is ten c e  of p h th i s i s  a t  some time or o th e r ,  b u t i t  

can s t i l l  be argued th a t  th e y  so not n e c e s s a r i ly  i n 

d ic a te  immediate a c t i v i t y :  indeed , th ey  may be the  

cause of many mis judgments, sim ply because in d ic a t io n s  

of old d is e a s e ,  i f  e x ten s iv e  enough, a re  ap t to  b ia s  

succeeding o b se rv e rs .

(^) Haemisch: Proc. I n t .  Med. Cong. 1913.
(0) Owen: Proc. I n t .  Med. Cong. 1913.

Jordan: P r a c t i t i o n e r ,  1912: 248.



The m a tte r  i s  summed up hy Lindsay (!(  ̂ as f o l 

lows: - "U n fo r tu n a te ly  the sources  of f a l l a c y  a re  

numerous; th e  skiagram does not h e lp  us to  d i f f e r e n / 

t i a t e  between o ld  hea led  le s io n s  and re c e n t  a c t iv e  

l e s i o n s . "

%

(0) Lindsay: B r i t ,  Med. Journ . Dec. 1914, 957.
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Before co n s id e r in g  in  d e t a i l  th e  most modern method 

o f  d iag n o s is  o f  e a r ly  pulmonary tu b e r c u lo s i s ,  to  w i t ,  

s e ro lo g ic a l  exam ination , i t  w i l l  be w ell  to  rev iew  in  a  

few sen tences  th e  f in d in g s  suggested  by th e  p rev ious , 

s e c t io n s .  In  th e  view of th e  w r i t e r  each method o f  examina

t i o n  d e t a i l e d  must be su b je c te d  to  t h i s  t e s t ;  Does i t  

enable one to  d i s t in g u i s h  between a c t iv e  and in a c t iv e  

d ise ase?

That i s  not to  say  t h a t  the  method must s tan d  or 

feLLl a t  th e  b a r  o f  t h i s  c r i t e r i o n ,  because in  most of t h e  cases 

r e f e r r e d  t o ,  th e  examination must be made a s  a m a tte r  of 

r o u t in e .

H is to ry  and symptomatology f a l l  in to  t h i s  ca teg o ry  and 

need no f u r th e r  c o n s id e ra t io n :  r e f in e d  methods o f  c l i n i c a l  

exam ination w h i ls t  a b s o lu te ly  e s s e n t i a l  a s  a  r o u t in e ,  do no t 

of t h i e  n e c e s s i ty  remove us from th e  quandary: a n e g a tiv e  

sputum exam ination has  u n fo r tu n a te ly  no t th e  dec id ing  

value  o f  a p o s i t i v e  b a c i l l a r y  f in d  and even to  g ra n t  th e  

g r e a t e s t  d ia g n o s t ic  s ig n i f ic a n c e  to  albumin r e a c t io n s  and 

c y to lo g ic a l  exam inations would not h e lp  in  ca ses  where 

sputum i s  ab sen t:  u r in e  r e a c t io n s  and blood c e l l  r e a c t io n s  

have something of th e  vagueness which su rrounds m etabo lic  

p ro c es se s :  ra d io g ra p h ic  exam ination , v a lu  able as  i t  i s ,  

cannot have th e  f i n a l  say  in  th e  m a tte r  of a c t i v i t y .  We 

are  l e f t ,  t h e r e f o r e ,  w ith  th e  s p e c i f i c  tu b e rc u l in  t e s t ,

Which i s ,  in  a la rg e  percen tage  of cases , a t e s t  of th e  

g r e a t e s t  value and f i n a l i t y .



Even then  we f in d  a l a rg e  m in o r i ty  of u n s e t t l e d  

c a se s ,  Which f a c t  taken  in  con junc tion  w ith  th e  adm itted  

d isco m fo rts  o f  th e  t e s t  -  i f  only to  th e  p a t i e n t  -  se rves  

to  d e t r a c t  somewhat from i t s  u n iv e r s a l  a p p l i c a b i l i t y .

There remain f o r  c o n s id e ra t io n  th e n  two d i s t i n c t  

l i n e s  o f  in v e s t ig a t io n ,  v iz .  by th e  opsonic index techn ique  

and by t h a t  o f  complement f ix a t i o n .

The w r i t e r  was f o r tu n a te  in  being a b le  to  work in  

th e  L abora to ry  a t  M idhurst a t  a  time # ien  th e  techn ique  

o f  complement f i x a t i o n  had j u s t  r e c e n t ly  been brought to  

a h igh  degree of accu racy , and when i t  had been decided 

to  make d e t a i l e d  t r i a l  of i t s  v a lu e , in  co n ju n c tio n  w ith  

th e  opsonic index method in d ia g n o s is .

The t r i a l  was a r ran g ed  in  th e  fo llow ing  l i n e s :  —

D oubtful cases  were c a r e f u l ly  reco rded  a s  reg a rd s  

h i s t o r y  and c l i n i c a l  s ig n s ;  the  sputum, i f  any, was 

examined as o f ten  a s  p o s s ib le  by the sed im en ta tion  method 

o f  Ellerm an and E r l  and sen; i f  n eg a tiv e  th e  opsonic index 

was es tim a ted , and f i n a l l y  th e  p a t i e n t  was given sub- 

cutaneous doses of tu b e rc u l in  on B am delier’ s s c a le  

(•0 0 2 .cc  A .IF .001: .005: .01 cc) The r e s u l t s  were then  

compared w ith  those o f  th e  complement f i x a t i o n  t e s t  

which had been f r e q u e n t ly  observed p r i o r  to  the d ia g n o s t ic  

in j e c t io n s .  As f a r  as p o s s ib le  th e  one o b se rv e r  was k ep t 

in  ignorance of th e  o t h e r ' s  r e s u l t .

For in s ta n c e  in  th e  fo llo w in g  47 cases  no ted , the  

c l i n i c a l  examination was made, th e  t e s t s  c a r r i e d  out 

and th e  opsonic index e s tim a ted  by th e  w r i t e r ,  w h i ls t



Dr R a d c l i f f e  c a r r i e d  out th e  sed im en ta tion  and complement 

f i x a t i o n  t e s t s .

The sé d im en ta tio n  exam ination o f  th e  sputum has  

a l re a d y  been r e f e r r e d  t o ,  bu t i t  may be added t h a t  each 

sputum was t e s t e d  f r e q u e n t ly  by th e  o rd in ary  method, and 

by th e  sed im en ta tion  method vhen p o s s ib le  b e fo re  and im

m ed ia te ly  a f t e r  t e s t  in je c t io n s .

The opsonic index tech n iq u e  fo llow ed  by the w r i t e r  was 

t h a t  of Wright (®), and ev e ry  a ttem p t was made to  minimise 

th e  margin o f  e r r o r  e i t h e r  in  a c tu a l  te c h n ic a l  d e t a i l s  or 

in  counting  methods.

The p i p e t t e s ,  f o r  in s ta n c e ,  were s ta n d a rd iz e d  as  to  

bore  on a f i n e  w ire  gauge, and th e  s l i d e s  were re-numbered 

b e fo re  s ta in in g  by some o th e r  member of th e  s t a f f .

Samples were taken  from th e  case  under Invest ig a t io n ,  

b e fo re  e x e rc is e  and one, s ix  and tw en ty -fo u r  hours  a f t e r 

wards. The e x e rc is e  given was as heavy as  th e  p a t i e n t ’ s
CD

i n t e r e s t  would allow  and was combined with deep b re a th in g .

îpBSBDObBS. Two normal c o n t ro l  s e ra  were put up in  each

b a tch  and u n i ty  was taken a s  t h e  mean o f  th ese  s e p a ra te ly  

counted c o n t ro ls .

In  view of th e  w r i t e r ’ s experience  o f  th e  a d d i t io n  

of d e b r is  to the  emulsion -  t h a t  w h i l s t  in  some cases 

th e  exaggera tion  of th e  swing was most g r a t i f y in g ,  in  

o th e rs  the counts were e r r a t i c  -  a l l  t h e  s e ra  were t e s t e d ,

Wright. Technique of th e  Teat and C a p i l la ry  
P ip e t t e .



w ithout any a d d i t io n s  being made to  th e  emulsion.

I t  i s  not proposed to  e n te r  in to  a defence o f  th e  

accuracy  o f  th e  opsonic index. That h as  been ve|»y thorough-? 

l y  cons idered  by Wright in  h i s  book, bu t i t  may be s a id  

th a t  th e  accuracy  o f  th e  index depends on th e  h o n es ty  and 

p a t ie n c e  of th e  observer. He alone can say whether h i s  

r e s u l t s  a re  of  th e  s l i g h t e s t  v a lu e ,  and th e  on ly  s a t i s 

f a c to ry  course to fo llow  where th e  techn ique  has  been a t  

a l l  'ragged* i s  to  commence the  e s t im a tio n  o f  a  f r e s h  

index.

A fter  a long s e r ie s  of experim ents w ith  known cases 

and known c o n t ro ls ,  the w r i t e r  e s t im a te d  h i s  margin of 

e r r o r  and e s ta b l i s h e d  as  h is  own s ta n d a rd  th a t  an i^dex 

g iv in g  a swing of .27  o r  over was d e f i n i t e  evidence of 

a c t iv e  d ise a se .

A c o n s i s te n t ly  low or c o n s i s t e n t ly  h ig h  index , r e 

q u ir in g  a more severe  s ta n d a rd , he s e t  f o r  h im se lf  as  .7  

below and 1 .3  above.

I t  i s  im possib le  h e re  t o  d e sc r ib e  in  d e t a i l  th e  

techn ique  o f  complement f i x a t i o n  a s  c a r r ie d  out in  th e s e  

cases  by Dr. R a d c l i f f e .  A s h o r t  re fe re n c e  to  i t  is  n ev e r

th e le s s  necessa ry  on account of th e  v a r i a t io n s  in  th e  

c h a ra c te r  o f  th e  a n t ig e n  used by d i f f e r e n t  o b se rv e rs  and 

a l s o  on account of such s ta tem en ts  as were made so l a t e  in  

th e  day as Dec. 1914 by L indsay th a t  ' complementX

f i x a t i o n  i s  s t i l l  i n  th e  experim enta l stage* and t h a t

(#) L indsay . B r i t .  Med. Journ . Dec. 5. 1914,



' i t  would be prem ature to  express any opin ion  upon I t s  

probable u se fu ln e ss* .

I t  i s  ad m itte d  t h a t  u n t i l  r e c e n t ly  the r e s u l t s  of 

I n v e s t ig a t io n  by t h i s  method have been very  u n s a t i s f a c to r y ,  

th e  b e s t  g iv in g  p o s i t iv e  f in d in g s  in  roughly  50^ o f  d e f i n i t e 

ly  p o s i t iv e  cases . The r e s u l t s  in  bovine cases  wéfe J u s t  

as u n s a t i s f a c to r y ,  except those  of Hammer which have

not been confirmed. With th e  employment of new an tig en s  

however the  r e s u l t s  became more prom ising. Besredka (®)

using  an an tigen  grown in  sp e c ia l  eg g -b o u il lo n  o b ta in s  

about 90;^ o f  p o s i t iv e  f in d in g s  in  d e f i n i t e  cases  of 

tu b e rc le ,  although, the  v a lu e  of th e s e  o b se rv a tio n s  i s  

g r e a t ly  im paired by th e  f a c t  t h a t  s y p h i l i t i c  cases  would 

a lso  g ive  p o s i t iv e  r e s u l t s ^  Genaux cla im s t o  have got over 

t h i s  by e x t r a c t in g  the  f a t t y  b od ies  from the an t ig en .

Calm ette and Mas so l  u s in g  as an tig en  a co n cen tra ted  

e x t r a c t  o f  washed tu b e r c le  b a c i l l i  w ith  1^ W itte  peptone, 

c laim  to  have o b ta in ed  92 .5^  o f  p o s i t iv e  r e s u l t s .  Rad

c l i f f e ,  u sing  a s  a n t ig e n  a f r e s h ly  p repared  uns t e r i l i z e d  

emulsion in  s a l t  s o lu t io n  ( .8 5 ^ )  o f  l i v i n g  tu b e r c le  b a c i l l i  

grown on g ly c e r in e -e g g  medium ( th e  s t r e n g th  of th e  

emulsion being  1:500) o b ta in s  a p o s i t iv e  f in d in g  in  

88.6JS of p o s i t iv e  cases .

(®) Hammer: Deutch. t i e r a r z t .  Woch., Bo. 39, 1912.

{& ) Besredka. Annal de l * I n s t .  P a s te u r :  Nov. 1913.No. 1009 
Comptes rend , de l a  Soc. de B i o l . , F e b .6 th  
1914. No 180 and peb 1 3 th  1914, Ho.197

Calmette e t  Massol. Annal, de l * I n s t .  P a s te u r

A pril  1914. Ho. 338.



Here i» one o f  h i s  l a t e s t  (unpublished) r e tu r n s ;

No.of cases . Group (T .G .) Complement F ix a t io n .

+ -
96 I  87 = 90. 9

281 I I  256 = 91 .1^  25

118 I I I   96 81 .8^  22
439 38. 56

M acintosh and F i ld e s  u s in g  p r a c t i c a l l y  th e  same 

a n t ig e n  g e t  76*7^ p o s i t i v e  cases in 43 cases  of p h t h i s i s :  

80 .7^  p o s i t i v e  in  26 cases  of  s u r g ic a l  tu b e rc u lo s i s  

w ith  th e  ex cep tio n  of tu b e rc u lo u s  g la n d s ,  where 37 .5^  

only out of 16 cases .

In  a d d i t io n  R a d c l i f f e  has examined th e  serum of 52 

h e a l th y  persons on 187 occasions with in v a r ia b ly  a 

n e g a t iv e  r e s u l t ;  Macintosh and F i ld e s  have examined 87 

c o n t ro ls  from h e a l th y  and d ise a se d  (n o n -tu b e rcu lo u s)  

in d iv id u a ls ,  a l l  being n eg a tiv e  except 3 (2 cases  of 

le p ro sy  and 1 of  A ddison 's  d i s e a s e ) .

So f a r  then  as s p e c i f i c i t y  i s  concerned th e  f ig u re s  

o f  Macintosh g l id e s  and R a d c l i f f e ,  even n e g le c t in g  those 

o f  Besredka o r  o f  Inman who used Besredka*s a n t ig e n ,  a re  

o f  them selves s a t i s f a c to r y  evidence. But i t  i s  q u i te  a 

le g i t im a te  p o in t  to  r a i s e ,  whether o r  no t com plete 

' f ix a t io n *  i s  d e f i n i t e  ev idence of an a c t iv e  p ro cess ,  

as  compared say w ith  an a r r e s t e d  le s io n .

Macintosh and F i ld e s  answer t h i s  very  d e f i n i t e l y  in  

the  a f f i rm a t iv e ,  and on t h a t  grounds th a t  s in c e  f i x a t i o n

M acintosh and F i l d e s . Lancet. Aug. 22. 1914.



does not occur in  th e  case  of th e  average person  who g ives  

a p o s i t iv e  cutaneous r e a c t io n  to  tu b e rc u l in  and s in c e  

even in  undoubted cases of tu b e rc u la r  g lands  th e  p e r 

centage of  ' f i x a t io n s *  i s  sm all,  i t  i s  f a i r  to claim  th a t  

complete f i x a t i o n  ia  a suspec ted  case of pulmonary d is e a s e ,  

means a c t iv e  d ise a se .

R a d c l i f f e * s  op in io n , however, i s  not so d e f i n i t e .

He i s  in c l in e d  to  th ink  t h a t  where th e  h i s t o r y  and  symptoma

to lo g y  a re  re c e n t  a p o s i t iv e  r e s u l t  means a c t iv e  d is e a s e ,  

but t h a t  Where th e re  has  been an o ld  h i s t o r y  o f  su b s ta n 

t i a l  impairment o f  the lung, i t  i s  p o s s ib le  to  f i n d  

f i x a t i o n  f o r  some tim e a f t e r ,  even when th e  co n d it io n  and 

symptoms do no t p o in t  to a p ro g re ss iv e  le s io n .  Whether 

aga in  t h i s  l a t t e r  co n d it io n  i s  due to  th e  f a c t  t h a t  th e  

l e s io n  a lthough seemingly h e a le d  i s  only  q u ie sc e n t ,  

a lthough  a probab le  con tingency  i s  not in  h i s  op in ion  

s u f f i c i e n t l y  d e f i n i t e  fo r  any f i n a l  s ta tem en t.  So f a r  

th e re  a re  no f ig u r e s  o b ta in a b le  on the p o in t ,  nor can 

th e re  be u n t i l  th e  r e a c t io n  has  been a s  f u l l y  e x p lo i te d  

as was th e  Wasserman R eaction  on th e  p o p u la t io n  o f  

genera l h o s p i t a l s .

At th e  same tim e an in v e s t ig a t io n  such as th e  

p re s e n t  one of th e  r e l a t i o n s  o f  'f ix a t io n *  to  th e  

opsonic index and o f  bo th  to  the r e s u l t s  of t e s t  i n j e c 

t io n s  might throw some l i g h t  on th e  fo l lo w in g  p o in ts ;

( i )  I s  th e  complement f i x a t i o n  r e a c t io n  a lone  

' p ro o f  of a c t iv e  d is e a s e ;  i f  n o t

6 i i )  I s  th e  f i x a t i o n  r e a c t io n ,  a long w ith  th e



opsonic index s u f f i c i e n t  p ro o f  o f  t h i s  or

( i i i )  must in any case t e s t  in je c t io n s  be g iven :

f i n a l l y

( i v )  what in d ic a t io n  do a l l  th r e e  t e s t s  to g e th e r

g ive of th e  amount of a c t i v i t y  to  be de

duced from th e  p resence  of le s io n s  d e te c te d  

by th e  v a r io u s  methods of c l i n i c a l  examina

t i o n ?

As an answer to  th e  f i r s t  two p o in ts  can  be ob ta ined  

sim ply from a sh o r t  summary of h i s  r e s u l t s ,  th e  w r i t e r  

has a rran g ed  the  d e t a i l s  of h i s  cases  in  a form which 

w i l l  g iv e  some in fo rm ation  a s  to  th e  l a s t  two. He has 

d iv id ed  them in  fo u r  s e c t io n s  a s  fo llo w :

( i )  cases  g iv in g  no f o c a l  r e a c t io n  and no genera l

r e a c t io n  (o r  p r a c t i c a l l y  none) to  t e s t  

in je c t io n s .

( i i )  cases  g iv in g  no f o c a l  r e a c t io n  b u t a marked

g e n e ra l  r e a c t io n  to  t e s t  in j e c t io n s .

( i i i )  eases  g iv ing  a f o c a l  r e a c t io n  to  t e s t

in je c t io n s .

( i v )  eases  which f o r  v a r io u s  reasons were n o t

t e s t e d .
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TAREE I :  Cases g iv in g  no^Reaction.
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Family h i s t o r y  neg: vague g e n e ra l  i l l - h e a l t h : 0 - -

no d e f i n i t e  c l i n i c a l  s igns  in  th e  c h e s t ;  no

sputum. F in a l  t e s t  dose .01 cc. A F: s l i g h t

l o c a l  r e a c t io n :  no sputum. .

Opsonic Index: 1.17 - 1 -  1 .1  -  .99 .

Family h i s t o r y  neg. : run down a f t e r  in f lu e n z a : 0 -

cough developed: no sputum: im paired mote.

R t.ap ex : in c re a se d  V .R .: no a d v e n t i t io u s

BO unds.

F in a l  t e s t  dose; .01 c c . A F .  : s l i g h t  l o c a l

r e a c t io n :  no sputum.

Opsonic I n d e x . : 1 .04  - .97  -  1 -  1 .12 .

Fam ily h i s t o r y  n e g . : p l e u r i s y  5 months - -  ,

b e fo re :  2 p in t s  o f  e f fu s io n  tapped

( ?  pneumo'CocGal) ; d e f i c i e n t  movement Rt.

s id e .B .S .g e n e ra l ly  d im inished . P.H. d u l l :

in c re a se d  V.R. g e n e ra l ly :  no a d v e n t i t io u s

sounds: sputum neg. by 3 o rd in a ry  exams:

B  and B  ( - ) :

F in a l  t e s t  dose . 0 1  cc A F . : l o c a l  r e a c t io n

s l i g h t :  very  s l i g h t  g e n e ra l  r e a c t io n :

sputum B  and B  ( - ) .

Opsonic Index; *91 -  1 -  .97  -  1 .06

»xj o
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Family h i s t o r y  neg: p ro g re ss iv e  i l l - h e a l t h  

a s s o c ia te d  w ith  g a s t r i c  d is tu rb a n c e s :  h i s 

to ry  of s l i g h t  cough: no d e f i n i t e  c l i n i c a l  

s ig n s  in  lu n g s : w ell marked p r e s y s to l i c  

murmur a t  m i t r a l  a r e a :  no sputum.

F in a l  t e s t  dose .01  cc A F. no r e a c t io n  a t  

a l l :  no sputuA.

Opsonic Index: 1 .23  ■‘ 1.11 -  1 .06  -  1 .23

H is to ry  of c o n ta c t :  some low fe v e r ;  sen t in  

on su sp ic io n ,  no c l i n i c a l  s ig n s  in  c h e s t ;  

no sputum.

F in a l  t e s t  dose .01  cc A F: no re a c t io n  o f  any 

k in d : no sputum.

Opsonic Index: 1 .09 - .98  —— .99  - .97

Family h i s t o r y  neg: h i s t o r y  of p l e u r i s y  3 mths 

b e fo re :  sputum a t t h a t  tim e neg: P.H. d u l l  

lower h a l f  of Rt. lung : lo s s  o f  movement:

B.S. d im in ished : no a d v e n t i t io u s  sounds: 

sputum neg .by  2 o rd in a ry  exams; B 4 E -  2

F in a l  t e s t  dose .01  cc A F: no re a c t io n  of 

any k ind : no sputum:

Opsonic Index: .81 - .87 - .8  -  .94

Family h i s to r y  d o u b tfu l : genera l i l l - h e a l t h  
f o r  6 months: chronic cough and sputum: 
p e r s i s t e n t  low fe v e r :  V.R. in c re a se d  a t  Rt 
apex, no a d v e n t i t io u s  sounds:sputum 
E 4 E ( - ) .  F in a l  t e s t  dose .01  cc A F: 
no r e a c t io n  of any k ind . No sputum.

Opsonic Index: 1.07 -  1. 11 - 1 .06  -  1.

T.B.

0

F .R . O . I . C.F.



T .B . F .R , O . I . C.F.

Family h i s t o r y  neg: g e n e ra l  i l l - h e a l t h :  some 

chron ic  cough* No sputum: P.N. im paired  R t. 

apex: B .S .h a rsh  to  2nd r i b :  V.R. +: no 

a d v e n t i t io u s  sounds: no sputum.

F in a l  te s t  dose: .005 cc A F: no lo c a l  r e 

a c t io n :  no sputum.

Opsonic Index: 1 -  1 .03  -  1 .2  -  1 .12.

Family h i s t o r y  n e g a t iv e :  some cough and

sputum a f t e r  a bad co ld . P.N. im paired  R t. 

apex: B .S .b ro n c h ia l :  no a d v e n t i t io u s  

sounds: sputum n eg .to  o rd in a ry  exam.:

B. 4 1 . ( - )

F in a l  t e s t  dose: .0 0  5 cc. A F: some lo c a l  

r e a c t io n :  sputum 1 .4  1 . ( - ) .

Opsonic Index: .98  -  1 .03 -  .98  -  .98 .

Family h i s t o r y  n e g a t iv e :  some cou^i and s p i t f  

g enera l i l l - h e a l t h  f o r  some months: no 

d e f i n i t e  p h y s ic a l  s ig n s .  Sputum n e g . to  4 

o rd in a ry  exams 1 .4  1 . ( - )

F in a l  t e s t  dose: .005 cc A F: some lo c a l  

r e a c t io n :  1.4 1. ( - )

Opsonic Index; .9  -  .95  -  .9  -  98.



No.

11.

12 .

T.B.

TABLE I I :  C a ses  g i v i n g  a G en era l R e a c t i o n .

Family h i s t o r y  p o s i t i v e :  3 months befo re  ad

m ission  brought up some blood. S l ig h t  p e r -  

s i s t e n t  cough and sputum .P.N .im paired R t• 

apex: B .S .h a rsh : no a d v e n t i t io u s  sounds 

sputum n eg a tiv e  to  4 o rd in a ry  exams.

Ï . 4  E. {-)

F in a l  t e s t  dose .01  cc A F. Temp. 101® F: 

m a la ise :  L.R. +. no sputum.

Opsonic Index: 1 .02  - 1 - 1 .05 - 1 .09 .

Family n i s to r y  n e g a t iv e :  6 mo s. b e fo re  ad

m ission  g ra d u a l ly  developed cough and s p i t :

4 mo8 .b e fo re  brought up some b lood: sputum 

examined then and  T .B .sa id  to  be found: 

some r e t r a c t i o n  and l im i t a t i o n  o f  movement 

of  Rt. s id e :  P.N. d u l l  at Rt. apex: B. S. weak:

V.R. 4 V.F. in c re a se d :  (?) o cc as io n a l 

c l i c k :  some bronchophony: B.S. f a i n t  l e f t  

s id e .  Sputum n e g a t iv e  to  2 o rd in ary  exams:

E 4 E ( - ) .

F in a l  t e s t  dose .0 1  cc A F : temp 101® F: m a la ise :  

L.R + sputum E 4 1 ( - ) .

Opsonic Index: 1 .05  -  1 .16  - 1 .06  - 1 .14 .

F.R. 0. 1. C.F.



Family h i s t o r y  p o s i t i v e :  c o n ta c t  p o s i t iv e :  

h i s t o r y  o f  ch ron ic  cough over 8 y ea rs :  

o c c a s io n a l  t r a c e s  of sputum sa id  to  he 

T B - : a s s o c ia te d  ch ron ic  g a s t r i c  t r o u b le :  

no d e f i n i t e  p h y s ic a l  s i g i s  in  c h e s t :  no 

sputum: c y c l i c a l  m enstrua l tem pera tu re .

F in a l  T est dose .01 cc A F: Témp.102^ F: 

m a la ise :  L.R.+ no sputum.

Opsonic Index: 1 .13  -  .95  -  .96 .

Family h i s t o r y  p o s i t i v e :  co n tac t  p o s i t iv e :  

cough and t r a c e s  of sputum fo r  over a y ea r :  

T .B .sa id  to  be ( - ) :  a s s o c ia te d  anaemia.

No d e f i n i t e  c l i n i c a l  s ig n s  in  ch e s t :n o  

sputum.

F i n a l  t e s t  dose : 1 .01  cc A F: Temp.lOS® F: 

m ala ise  ++. L.R. ++ no sputum.

Opsonic index: .8 5  - .94  - .83  -  .88

Family h i s t o r y  p o s i t i v e :  always su b je c t  to  

c a ta r r h :  s i x  weeks b efo re  adm ission

haem optysis and o cc as io n a l t r a c e s  o f  

b lood in  sputum: P .N .im paired  a t  R t .ap ex : 

V.R. in c re a se d .  No a d v e n t i t io u s  sounds: 

sputum neg a tiv e  to  4 o rd in a ry  exams.

E 4 E ( - ) .
I-inal t e s t  dose .0 1  cc A I>: Tamp 100'. 8° 3 . 

m a la ise  marked L.R: marked: sputum'E * E ( - )  

Opsonic Index: *71 -  # @5 • .7 3  - .86 .

T .B .

0

F.  R, O . I C.F



No.

16.

17.

18.

Family h i s to r y  n eg a t iv e :  i l l - h e a l t h  fo r  2 y r s .  

2 months befo re  adm ission d ry  cou#i fo r  a 

few days: brought u p ^ /b lo o d :  no sputum 

s in c e ;  P.N. im paired  at R t.apex : U R 4 Ü F 

in c re a se d :  no a d v e n t i t io u s  sounds: no sputum 

F in a l  t e s t  dose: .005 cc A F: Temp. 101® F: no 

sputum.

Opsonic Index: .96  -  1 .06  - 1 .08  -  .98 .

Family h i s t o r y  p o s i t i v e :  con tac t p o s i t iv e :  

sen t f o r  in s p e c t io n :  P .N .d u l l  at R t.apex : 

V.R. in c re a se d :  V.F. (+ + ): some broncho

phony: no a d v e n t i t io u s  sounds: sputum 

n e g a t iv e  to 2 o rd in a ry  exams: a f te rw ard s  

none.

F in a l  t e s t  ,dose: .005 cc A F (R epeated):

Temp. 100.6® F: m a la ise  marked.

L.R X X : no sputum.

Opsonic Index: 1 .05  - 1 .1  - 1 .13 - 1 .06 .

Family h i s to r y  d o u b t f u l : l i a b l e  to c a ta r r h :  

s l i g h t  i l l - h e a l t h  f o r  some m o n th s ;s l ig h t  

cough and sputum fo r  over a year:sputum  
s a id  to  be T B -  : P .N .ve ry  s l i g h t l y  im
p a i re d  a t R t.ap ex : tf.R .4 V.F. in c re a se d  

sputum E .4  S. ( - )

F in a l  t e s t  d o s e : .005 cc A F:temp. 103® F :m ala ise  
marked: L .R .+: some in c re a s e  in  cough:sputum 
E .4  E. ( - ) .

Opsonic Index: .94  - .89 -  .76  -  .8 9 .

NOTE:- This index was no t s a t i s f a c t o r y  bu t 
th e r e  was no o p p o r tu n ity  f o r  r e p e t i t i o n .

T .B .

0

F R. O . I . C.F.
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Bo.

19,

T .B . '.R . O . I . O.P.

20.

Pam lly h is to r y  n e g a tiv e : some haemorrhage a 

y ea r b e fo re : s t r e a k in g  of sputum (T.B. s a id  t<() 

be a b s e n t) :  no p h y s ic a l s ig n s  in  c h e s t:  

sputum E.Jï E ( - ) .  runs a p e r s is te n t  tem pera

tu r e  u n a l te r a te d  by r e s t  or e x e rc is e :  

t e s t e d  c a re fu l ly  during  a rem iss io n .

P in a l t e s t  dose: .001 cc.A  P: Temp 102^ P: 

m a la ise  marked lo c a l  r e a c t io n :  no fo c a l  

r e a c t io n .

Opsonic index: .98  - 1 .08 - .9 8  - 1 .0 2 .

Pam ily H is to ry  p o s i t iv e :  c o n ta c t p o s i t iv e :  

some ch ro n ic  cough f o r  2 y ea rs  w ith  

o cc as io n a l sputum (T.B. s a id  to be found 

1 y ear b e f o r e ) : P.B. s l ig h t  im paired  

a t  b o th  a p ic e s : V.R. & P .P  + a t  bo th  

a p ic e s : no a d v e n ti t io u s  sounds: no sputum: 

Temp, r a th e r  i r r e g u la r .

P in a l t e s t  dose: .005 cc.A  P: Temp 101.4® P: 

m a la ise  some cough: lo c a l  r e a c t io n  ma iked : 

no f o c a l  r é a c t io n .

Opsonic Index: 1 -  1 .13  -  1 .04  -  1.



Ho. T .B . P Ri O .I . C.P

21. Pam ily  h is to ry  n e g a tiv e : p le u r is y  (R t)

11 y ea rs  b e fo re  and ag a in  2 y ea rs  b e fo re : 

some cough and sputum fo llo w in g  l a s t  

a t ta c k  (T.B. s a id  to  be a b s e n t) ;  g en e ra l 

s ig n s  o f th ic k en e d  p le u ra  over R t. s id e : 

no m oist sounds: no sputum.

P in a l t e s t  dose: .001 cc. A.P. : Temp. 100.4® 

m a la ise  marked: L.R. no fo c a l

re a c t io n :  same r e s u l t  to  a rep ea t dose:

Ho f o c a l .

Opsonic Index: .9 6  - .92  - .9 3  - .9 1 .

22. Pam ily h is to r y  n e g a tiv e : some cough and 

s p i t  f o r  a few months b e fo re : P.H. im

p a ire d  R t. apex: B.S. f a i n t  to  f i r s t  

in te rs p a c e : no m oist sounds: sputum 

n e g a tiv e  to  2 o rd in a ry  exams $  & E ( - ) .  

P in a l t e s t  dose: .005 cc.A  P: Temp 102® 

L .R .* : no sputum.

Opsonic Index: 1 .05  -  1 .15  -  1 .04  -  1.



Ho.

23

24.

Pam ily h is to r y  n e g a tiv e : always su b je c t 

to  co ld s: one month b e fo re  adm ission 

some cough and s p i t :  sputum examined

(T.B. s a id  to  be found) P.H. d u ll  a t  

R t. apex: B.S. h a rsh  and blow ing.

V.R. and V.P. 4-+: some bronchophony:

no a d v e n ti t io u s  sounds: sputum nega

t iv e  by 5 o rd in ary  exams. E .4  E. ( - ) :

P in a l t e s t  dose: .01  cc A P: Temp 102.8® P: 

m a la ise  marked: cough and sputum s l i ^ i t l y  

in c re a se d : L.R. ++. Ho fo c a l  r e a c t io n :  

Sputum E. & E -  .

Opsonic Index: 1 .07  -  1*24 - *9 -  1*02.

Pam ily h i s to r y  n e g a tiv e : some cough and 

s p i t  over a p e r io d  o f 18 months: some 

impairment o f  P.H. a t l e f t  apex: no 

added sounds: sputum n eg a tiv e  on 3 

o rd in a ry  exams. E. & E. ( - ) .

P in a l t e s t  dose: .0 1  cc A P . : Temp 100.4.®

m a la ise : lo c a l  r e a c t io n  +: no f o c a l  r e 

a c tio n .

Opsonic Index; .7 4  - 1 -  *84 -  1 ,1 4 .

T .B . P .R . O . I . C.P.



T.B . P.R

I

. O .I.

Pam ily h i s to r y  p o s i t iv e ;  c o u ^  fo r  over a 0 +

y e a r: no sputum: p ro g re ss iv e  lo s s  o f  w eight:

on adm ission  P.H. im paired  to  3 rd  space:

B .S. h a rsh : c r e p i ta t io n s  a f t e r  cough over

same a re a  and a l l  over R t. upper lobe

and apex o f R t. low er lobe beh ind ; on

l e f t  s id e  in  f ro n t  c rep s’, to  3rd  space and t )

le v e l  of 3 rd  sp ine behind.

P a t ie n t  not t e s te d  u n t i l  5 months a f t e r

adm ission.

P in a l t e s t  dose : .01 c c .A P : L.H .+ : G.R. :

Temp 100° P. Ho fo c a l r e a c t io n .

Opsonic Index: .9  -  .7 8  - .9 7  -  1 .3 .

 ̂ , y
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TABLE I I I :  C a s e s  g i v i n g  a  P o c a l  R e a c t i o n .

Ho.

26.

27.

Pam ily h i s to r y  n e g a tiv e : g radual i l l - h e a l t h :  

cough and s p i t  f o r  some months b e fo re  

adm ission : P.H. im paired a t  R t. apex:

BiS.  b ro n c h ia l:  no a d v e n ti t io u s  sounds: 

sputum n e g a tiv e  to 3 o rd in ary  exams.

S . k  S. ( - ) :

P in a l t e s t  dose: .001 cc A P: Teng? 103° p ; 

G.R. + : L .R .+ . Pocal R eac tio n  a t  R t.ap ex :

E. k E. ( - ) .

Opsonic Index: 1 .12  - .99  - 1 .1  -  1*25.

Pam ily h is to r y  p o s i t iv e :  h i s to r y  o f cough 

f o r  over 2 y e a rs ; sputum f o r  6 months.

P.H. d u ll  R t. apex: B.S.  b ro n c h ia l,

some c r e p i ta t io n s  above c la v ic le  a lso  

a t  apex o f  R t. low er lobe beh ind : 

sputum n eg a tiv e  to  4 o rd in a ry  exams

S. k S . ( - ) .

P in a l t e s t  dose: .005  c c .A P : Temp.101 .8° !

G.R. +: L.R. +:

P ocal re a c tio n  a t  bo th  a p ic e s  invo lved .

S. k 1. ( - ) .  
opsonic Index: 1 ,4 1  -  1 .35  - 1 .3  -  1 .4 5 .

T.B. P .R . O . I . C.P



Ho,

28

29.

30,

Pam ily h i s to r y  n e g a tiv e : cough k  s p i t  fo r  some 

months b e fo re  adm ise ion: P.H. d u ll  R t.ap ex  to  

2nd r ib .  B .S .b ro n c h ia l: V .R.+: some s c a t 

te r e d  c l ic k s  to  2nd r ib .n o t  in c rease d  On 

cough: sputum nag. in  3 o rd in a ry  exam.

P in a l t e s t  dose: .01  cc.A  P: Temp 102° y •

G.R. + : L .R .+ . P o ca l re a c tio n  a t  R t.ap ex : 

sputum (E.& 1 ) T .B.+.

Opsonic index : .81  - .99  - 1 .09  -  .74*

Pam ily h is to ry  n e g a tiv e : cough and s p i t  f o l 

lowing in f lu e n z a . P .H .d u ll a t R t.ap ex : B.S. 

h a rsh  to  3 rd  R ib. no a d v e n ti t io u s  sounds. 

Sputum neg. 3 tim es by o rd in a ry  method.

(Ï . k S. ) ( - )

P in a l t e s t  d o s e : .01 cc.A  P: Temp 1 0 0 .2®P. 

G.R.+: B .R .+ : P ocal re a c t io n  R t.ap ex : 

sputum E.Is E. ( - ) .

Opsonic Index: 1 .03  - .9 4  - .8 4  -  1 .1 3 .

T .B . P .R .

Pam ily h is to r y  s tro n g ly  p o s i t iv e :  c o n ta c t p o s i 

t iv e :  in f lu e n z a  3 m o s,b e fo re : cough & sputum 

s in c e : sputum sa id  to  be T.B.+. D e f ic ie n t move# 

ment l e f t  s id e :  s u p ra c la v ic u la r  r e t r a c t io n .

B .S .d e f ic ie n t :  some f in e  c r e p i ta t io n s  to  2nd 

l e f t  r i b  in  f ro n t  V.R. k  V.P. in c re a se d .

Ho sputum.
oP in a l t e s t  dose: .0 0 5 .cc .A .P : Temp 101 p. m a la ise

s lig h t:c o u g h  in c rease d :n o  sputum :Pocal r e a c t io n  
in c re a se  and ex ten s io n  of c r e p i ta t io n s  t®̂  4 th  r ib .  

Opsonic Index: 1 .33 - 1 .26  - .9 2  -  .7 6 .

O . I .

+

CP.

+



T .B .

Pam ily h is to ry  n e g a tiv e : 2 y ears  b e fo re  h ae 

m optysis 1 /2  p in t  sputum then sa id  to  be 

T.B. ( - ) :  3 months b e fo re  adm ission 1 

p in t  haem optysis: sputum again  s a id  to be 

n e g a tiv e . P.H, s l i g h t ly  im paired  over l e f t  

apex: some c r e p i ta t io n s  a f t e r  cough to  3 rd  

space in  f ro n t  and to  4 th  sp ine behind: 

sputum n e g a tiv e  to 2 o rd in a ry  exams: th e r e 

a f t e r  none.

P in a l  t e s t  dose: .0 1  cc.A .P .Te^p 100.6® P. 

m ala ise  marked L.H.+ : P ocal r e a c tio n  in  

l e f t  upper lobe  ( in c re a s e  in  m o is tu re ) 

Opsonic Index: .85  -  .98  -  .87  - .9 1 .

P.R,

+

O . I C.P. 

+

Pam ily h is to ry  n e g a tiv e : c h i l l  1 month b e fo re  

adm ission : Haemorrhage^Yv' : t r a c e s  o f

sputum: T.B. sa id  to  be found. P.H. 

im paired . R t. apex. V.R. k  V.P. in 

c rea sed : some bronchophony ? a d v e n tit io u s  

sounds: sputum n ég a tiv e  to  o rd in a ry  exam, 

th e r e a f te r  none.

P in a l  t e s t  Dose: .O O l.cc .A .P . very  marked 

m a la ise  L.R. +4+. in c re a se  in cough: no 

sputum. P o ca l re a c tio n  a t  R t.ap ex  

(P resence of c r e p i ta t io n s )

Opsonic index : .91  - 1 .06  -  .9 1  -  .9 5 .



Pam ily h is to ry  n e g a tiv e ; pneumonia 1 year 

b e fo re : no cough o r sputum on adm ission :

P.H. im paired  R t. apex: V.P. in c re a se d : 

some rhoncus. ^uery some c r e p i ta t io n s  a t  R t. 

apex, beh ind : Query l e f t  apex:

P in a l T es t dose : .005  cc. A.P. : L .R .- :  G .R .-: 

Temp, norm al.

P ocal R eac tio n  bo th  a p ic e s .

Opsonic Index: 1. -  1.09 -  .9  -  1.

(HOTE: P a t ie n ts  tem p era tu re  a f t e r  e x e rc is e  on

opsonic t e s t  was 99.2® P. which i s  

presum ptive evidence of in s u f f i c i e n t  

a u to - in o c u l a t io n ).

T .B ,

0

P .R .

+

O . I . C .P



Ho.

34.

35.

TABIE IV; Cases no t te s te d .

T.B. O .I . C.P.

Pam ily h i s to r y  p o s i t iv e ;  co n tac t p o s i t iv e :

P le u r is y  R t. s id e  one y ea r b e fo re : d ry  cough

ever s in c e : no sputum. P.H. s l i g h t ly  im paired

R t.ap ex : B .S .d e f ic ie n t  R t.ap ex  in  f r o n t  and

beh ind : V.R. in c re a se d  over same a re a : no

a d v e n tit io u s  sounds: p a t ie n t  runs a p e r 

s i s t e n t  i r r e g u la r  temp, a t  n ig h t up to

100.4® (R e c ta l)  which d id  n o t s e t t l e  a f te r

5 months o b se rv a tio n : not t e s te d  on th a t

accoun t.

Opsonic Index: 1*04 -  1 .1 2  -  .9 3  - 1 .07 .

P ro v is io n a l d ia g n o s is :  n e g a tiv e .

A fter h is to ry  10 months l a t e r :  s t i l l  n e g a tiv e :

no cough.

Pam ily h is to ry  n eg a tiv e : ch ron ic  i l l - h e a l t h  f o r 0 -

2 y e a rs ; d ry  cough fo r  1 y ea r: g a s t r o - i n t e s t i -

na l d is tu rb a n c e s , c o n s tip a t io n  e t c .  fo r  same

p e rio d . Ho sputum: no p h y s ic a l s ig n s  in  c h e s t

runs a p e r s i s te n t  low fev e r  up to 100° P. (R e c ta l)

d id  n o t s e t t l e  a f t e r  6 months» o b se rv a tio n :

not t e s t e d  on th a t account.

Opsonic Index: 1 - 1 -  -96 -  .8 9 .

P ro v is io n a l d ia g n o s is :  n e g a tiv e .

A fte r h i s to r y  9 months l a t e r :  s t i l l  n é g a tiv e .



No.

56.

37.

Pam ily h i s to r y  n e g a tiv e : h is to ry  o f (? ) 

pneumonia R t, s id e  w ith  ? sep ticaem ia  

symptoms: though t to  he (? )  m il ia ry  

tu b e rc u lo s is  ? h y s te r ia :  P.N. im paired 

R t. apex: no a d v e n ti t io u s  sounds: sputum 

(T .B .-)  on 3 exams; tem pera tu re  very  

i r r e g u la r ,  independent of e x e rc is e : not 

t e s t e d  on th a t  account.

Opsonic Index: .9 1  -  1*©? -* 1*02 -  .9 9 .

P ro v is io n a l  d ia g n o s is :  N egative.

Pam ily h is to ry  n e g a tiv e : p le u r is y  4 y ea rs

haem optysis th en : cough and t r a c e s  

o f  sputum f o r  2 y e a rs : ^ ‘̂ ✓haemoptysis 6 mths, 

b e fo re : P.H. im paired  R t. apex: B .S .h a rsh  

and blow ing: c r e p i ta t io n s  a f t e r  cough to  

3 rd  space in  f ro n t  (R t) and over upper 

and apex o f low er lo b e  beh ind : sputum 

n e g a tiv e  to  o rd in a ry  exam ination. P a tie n t  

k ep t under o b se rv a tio n  w ith o u t t e s t i n g  owing 

to  e x ten t o f  s ig n s :  2 months l a t e r  sjutum

exam gave T.B. +.

Opsonic Index: .8 6  -  .82  -  1 .0 4  -  *73.

/■

T. B. O . I . C.P,



Ho.

38.

T .B . O . I C .P .

Pam ily h is to r y  p o s i t iv e :  c o n ta c t p o s i t iv e :  

f o r  some y ea rs  p as t cough and s p i t  ev e ry
I

m orning: 3 months b e fo re  cough much in 

c rea sed : sputum in c re a se d : T.B. s a id  to 

be found. P.H. d u ll  R t. apex. B .S .h a rsh : 

V.R. and V.P in c re a se d : ? some c r e p i t a 

t io n s  on cough: sputum n eg a tiv e  to  3 

o rd in a ry  exams: k ep t under o b se rv a tio n  

w ithou t t e s t i n g :  ê weeks l a t e r  T .B .+.

Opsonic Index: .79  - .71  -  .98  -  .7 6 .

39. Pam ily h is to r y  p o s i t iv e :  co n ta c t p o s i t iv e :  2 

y e a rs  b e fo re  R t-s id e d  p le u r is y :  c o u ^  and 

o c c a s io n a l s p i t  ever s in c e :  T.B. s a id  to  

have been found 3 months b e fo re . P.H. d u l l  

R t. apex: B.S. m arkedly d im in ished  over R t. 

f ro n t  and beh ind  from apex to  base . Some 

c r e p i ta t io n s  in c re a se d  on cough o p p o site  

scap u la r  p ro ce ss . Ho sputum on adm ission 

b u t k e p t under o b se rv a tio n  w ith o u t t e s t s  fo r  

2 months when an is o la te d  specimen gave 

T.B. +.

Opsonic Index: 1 .11 -  1 .29  -  1 .01  -  l .



Ho. T .B . O . I C.P.

40. Pam ily h is to r y  n e g a tiv e : some c o u ^  and s p i t  

f o r  about 4 months back: T.B. sa id  to  be 

found: marked r e t r a c t io n  o f R t. apex: 

l im i ta t io n  o f movement R t. s id e :  P .H .d u ll 

to  3rd  r ib .  B.S. g e n e ra l ly  d im in ished  over 

upper lobe  in  f ro n t  and beh ind : no adven

t i t i o u s  sounds: sputum n e g a tiv e  to 2 o rd in a ry  

exams: o f te n  ab sen t : Kept under o b se rv a tio n

w ithout t e s t s  f o r  1 month: sputum by 

E. k  E, gave T.B .+.

Opsonic Index: 1 -  .83  -  1. -  1. 24.

41. Pam ily h i s to r y  query: P le u r iS y  (R t) 8 y rs

b e fo re : ch ro n ic  cough and o ccasio n a l s p i t  

ever s in c e : P.H. im paired  to  3 rd  r ib  in  

f ro n t  and to  5 th  sp ine beh ind : abundant c r e p i

t a t io n s  over same a re a : P.H. im paired to

2nd r ib  l e f t  s id e : a lso  abundant c r e p i 

t a t io n s :  sputum n eg a tiv e  to  o rd in a ry  and 

E.& E. exam ination , but p a t ie n t  not 

te s te d  and a subsequent E.& E. gave T.B .+. 

Opsonic Index: 1 .15  -  .99  -  .84  -  1 .0 1 .



Ho.

42.

43&

Pam ily h is to r y  p o s i t iv e :  p le u r is y  (R t) 3 

months b e fo re : cough and sputum (T.B. 

sa id  to  be found): P.H. g e n e ra lly  d u ll  

R t, s id e  marked f l a t t e n in g  and r e s t r i c 

t io n  of movement: V.R. k  V.P. in c re a se d  

c r e p i ta t io n s  a f t e r  cough th ro u g h o u t:

P.H. d u ll  l e f t  apex: some c r e p i ta t io n s  

sputum E.& E. ( - ) :  no t t e s te d  on account 

o f ex te n s iv e  s ig n s .

Opsonic Index: -  1 .42  -  1 .29  - 1 .23  - 1 .0 3 .

P ro v is io n a l d ia g n o s is :  p o s i t iv e .

Pam ily h is to ry  p o s i t iv e :  haemorrhage 3 months

b e fo re  (1 /2  p in t ) :  sputum g ra d u a l ly  developed  

P.H. d u l l  R t. f r o n t :  V.R. in c re a se d  c r e p i ta 

t io n s  a l l  over f r o n t  and to  ang le  of R t. 

scap u la  beh ind . Some c r e p i ta t io n s  a t 1 s t l e f t  

in te rs p a c e : sputum E .6 E. ( - )  n o t t e s t e d  

on account of e x te n s iv e  s ig n s .

Opsonic Index: 1 .26  -  1 .19  - 1 .44  -  1 .0 5 .

P ro v is io n a l d ia g n o s is : p o s i t iv e .

T .B . O .I. 

+

0 .3



Ho.

44 .

45 .

T.B. O .I .

/ A 4  :

C.P.

Pam ily h i s to r y  n e g a tiv e : In flu e n z a  ê months 0 - +

b e fo re : fo llow ed  by cough and s p i t :  on

adm ission  P .H .d u ll  over l e f t  f r o n t :  B.S. 0 + +

b ro n c h ia l, some s u p e r f ic ia l  c r e p i ta t io n s  a l l

over f r o n t  in c re a se d  on cough: no sputum:

tem peratu re  l i a b l e  to  sudden v io le n t  f l u c 

tu a t io n s .

Opsonic Index: (E stim ated  on tem p era tu re

alone  I . e .  w ithou t e x e rc is e )

• 9 -  .9 3  - .99  - .8 6 .

One month l a t e r  R t. s id e d  p le u r is y  w ith

e f fu s io n  ( l i t  p in t s )  s t i l l  no sputum:

sero u s f l u id  gave p o s i t iv e  f ix a t io n .

Opsonic Index r e -e s t im a te d  ( th i s  tim e on

(e x e rc is e )  1 .17 -  1 .01 . -  .9  - 1 .1 4 .

Pam ily h i s to r y  n e g a tiv e : some haem optysis 4 - + +

months b e fo re  adm ission  and ag a in  a t  2 m ths.

some cough and sputum (T.B. s a id  to  be found

b e fo re  ad m iss io n ): some impairment a t R t.ap ex

and o cc a s io n a l c rep . a t  apex: some c rep s  a t

le v e l  of 5 th  sp in e  behind on R t. s id e  and a t

6 th  sp ine  on l e f t :  no sputum: n o t t e s t e d  on

account of e x te n s iv e  s ig n s .

Opsonic Index: 1 .16  - .86  -  1 .12  -  1 .0 3 .

P ro v is io n a l d ia g n o s is :  p o s i t iv e .

i i ;



Ho.

47.

T .B . O . I . C .P .

Eft-admiBSioB of o ld  case  ( 3 y ea rs  s ta n d in g ) :  

T.B. l a s t  found 1 y ea r b e fo re : P.H. d u l l
■ ■ T !

to  2nd r i b  R t: some c r e p i ta t io n s  over R t. 

upper lobe s l i g h t ly  in c re a se d  on cough:

V.R. and V.P. in c re a se d : sputum 

E ,le.E.exams ( - )  not t e s t e d .

Opsonic Index: .9  - 1 .44  -  1 .1  - 1 .0 5 .

P ro v is io n a l d ia g n o s is : q u iescen t d ise a se

not ye t a r r e s te d .

R e-adm ission of o ld  case (2^ y ea rs  s ta n d in g )

T.B. l a s t  found 6 months b e fo re : P.H. d u l l  Rt], 

apex: B .S. d e f ic ie n t :  o cc as io n a l c l ic k  a t

apex not in c re a se d  on cough: some f in e  c rep s , a t  

l e f t  apex not in c re ased  on cough: no sputum 

o r cough.

Opsonic Index: .96  -  1 .01  -  1 .89 - .9 3 .

P ro v is io n a l d ia g n o s is :  a r r e s te d  d is e a s e .

0



The fo llo w in g  ta b le s  show in  a more compact form 

th e  r e s u l t s  o f  t h i s  in v e s t ig a t io n .

TABLE V. Casés t e s te d  w ith  T u b ercu lin .

R esu lt o f t e s t  
in je c t io n .

Opsonic Index. Complement F ix a tio n .
Cases + — +

Ho re a c t io n 10 10 10

G eneral re a c tio n 15 3 12 2 13

P ocal r e a c t io n 8 5 3 : 6 2

TABLE VI. U n tested  Cases.

D iagnosis
Opsonic Index. Complernent f ix a t io n .

Cases + — + —

n e g a tiv e

P o s i t iv e

4

10 10

4 1

3

3

2

TABLE V II. A ll Cases

Opsonic Index Complement F ix a tio n
D iagnosis Cases + + —

n e g a tiv e 29 3 26 3 26

P o s i t iv e 18 15 3 14 4



Although th e  number of cases f u l l y  in v e s t ig a te d  i s  sm a ll, 

i t  may y e t se rv e  to  g iv e  some in d ic a t io n  o f th e  d ia g n o s tic  value 

o f  serum m ethods.

I t  w i l l  be n o tic e d  th a t  a l l  o f th e  cases  g iv in g  com pletely  

n e g a tiv e  r e s u l t s  to  t e s t  in je c t io n s ,  gave a lso  n eg a tiv e  r e s u l t s  

to  serum exam ination.

Of th e  15 cases  g iv in g  no fo c a l but a marked g en e ra l 

r e a c t io n  to tu b e rc u l in ,  3 gave a p o s i t iv e  index and 2 o f th e se  

3 a  p o s i t iv e  complement f ix a t io n .

One case th e re fo re  (Ho. 23) was n e g a tiv e  to  a l l  except 

opsonic m ethods, and i t  is  in te r e s t in g  to  n o te  th a t  t h i s  case 

gave a h is to ry  o f T.B. in  th e  sputum b e fo re  adm ission .

Of th e  2 rem aining cases  g iv in g  a p o s i t iv e  index and 

p o s i t iv e  f ix a t io n  one (Ho.24) had p r a c t i c a l ly  no p h y s ic a l s ig n s  

and th e  o th e r  (Ho. 25) a lthough  ad m itted  w ith  ex te n s iv e  s ig n s ,  

was not t e s te d  u n t i l  5 months a f t e r  adm ission  when a  d e f in i t e  

degree of a r r e s t  m ight reaso n ab ly  be presumed.

Of th e  8 cases g iv in g  a fo c a l r e a c t io n  to  tu b e rc u l in ,  5 

gave a p o s i t iv e  index and ê  p o s i t iv e  f ix a t io n .

I t  i s  im portan t to  n o te , however, th a t  in  only  one of 

th e se  cases (Ho. 33) were b o th  serum methods n e g a tiv e , and 

th e re  th e  a u to - in o c u lâ t ion in  th e  opsonic t e s t  was not above 

su sp ic io n . A gainst t h i s  one case may be pu t th e  3 cases  g iv in g  

a p o s i t iv e  serum exam ination but no f o c a l  re a c tio n .

In  co n s id e rin g  th e  v a lu e  of se rtm  r e a c t io n s ,  i t  must be 

remembered th a t  in  a la rg e  group of d e f i n i t e l y  p o s i t iv e  easels, 

10^ may g iv e  f o r  some reason  o t-  o th e r ,  a n eg a tiv e  complement 

f ix a t io n  and t h i s  same f a c t  may account fo r  th e  n eg a tiv e



f ix a t io n s ,  æ/iongst those doubtful casas g iv in g  a fo c a l  r e 

a c tio n . With t h i s  f a c t  in view the  fo llo w in g  conc lusions may 

be s ta te d  concern ing  cases where th e  h i s to r y  o r c l i n i c a l  examina

t io n  p o in ts  to  involvem ent o f  th e  lu n g :-

( i )  p o s i t iv e  complement f ix a t io n  i s  s tro n g  presum ptive

evidence of a c t iv e  o r q u ie sce n t d is e a se .

( i i )  p o s i t iv e  complement f ix a t io n  p lu s  a p o s i t iv e  opson ic

index i s  d e f in i t e  ev idence o f a c tiv e  d ise a se .

( i i i )  a  p o s i t iv e  opsonic index i s  d e f in i t e  evidence o f

a c t iv e  o r  q u ie scen t d is e a se .

( iv )  n e g a tiv e  complement f ix a t io n  is  in  n in e  cases o u t of

te n  evidence a g a in s t a c t iv e  d is e a s e .

(v) n eg a tiv e  complement f ix a t io n  p lu s  a n eg a tiv e  opsonic

index i s  alm ost d e f in i t e  evidence a g a in s t a c t iv e

d is e a s e , and

( v i)  a re p e a te d ly  n eg a tiv e  opsonic index  i s  d e f in i t e  evidence

a g a in s t a c t iv e  d is e a s e .

The b ea rin g  of th e se  co n c lu sio n s on th e  use of tu b e rc u l in  

t e s t  in je c t io n s  i s  ev id en t.

To re p e a t th e  co n c lu sio n s of th e  s e c tio n  on t e s t  in je c t io n s :  

even i f ,  in  s u i ta b le  ca se s , th e re  be no danger from  such 

in je c t io n s ,  th e re  fo llo w s from t h e i r  use in  the  bu lk  of c a se s , 

a  very  d e f in i t e  amount of d iscom fort and, more im portant s t i l l ,  

in  a la rg e  m in o rity  o f  c a se s , e i t h e r  th ey  cannot be given o r  

they  cannot be f u l l y  c a r r ie d  through.

On th e  o th e r hand serum re a c tio n s  - c e r t a in ly  complement 

f ix a t io n  and  alm ost in v a r ia b ly  th e  opsonic index - can  be 

c a r r ie d  out in  every  case.



I t  would seem j u s t i f i a b l e  th e re fo r e  to  conclude th a t 

where bo th  serum re a c tio n s  can  be c a r r ie d  o u t,  i f  n ecessa ry , 

on more th a n  one o cc as io n , th e re  i s  no n e c e s s i ty  to  g iv e  t e s t  

in je c t io n s  a t  a l l .

T his conclusion  i s  borne out s t i l l  f u r th e r  by the r e s u l t  

of serum re a c t io n s  i n  U n tes ted  ca ses .

Of 14 such ca se s , 4 were co nsidered  to  be n eg a tiv e .

Three of th e se  could  n o t be t e s te d  owing to  tuauuiwtyf*##a 

and th e  fo u r th  was an o ld  case  presum ably a r r e s te d .  (Ho. 4 7 ).

A ll fo u r  gave a n eg a tiv e  index , and a l l  except the  

a r r e s te d  case  n eg a tiv e  f ix a t io n .

Ten were co n s id e red  to  be p o s i t iv e  and none of th e se  

could be te s te d  on account of th e  e x te n t of c l i n i c a l  s ig n s .

A ll ten  gave a p o s i t iv e  index  and e i ^ t  o f  them p o s i t iv e  

f ix a t io n ,  f iv e  o f  th e s e  l a t e r  on developed T.B. in  th e  sputum 

and a s ix th  a tu b e rcu lo u s  p le u r is y .

In  a d d i t io n , when th e  combined r e s u l t s  o f serum re a c tio n s  

and t e s t  in je c t io n s  a r e  co n sid ered , they w i l l  be found to  

a f fo rd  some in d ic a t io n  o f th e  d ia g n o s tic  v a lue  o f v a rio u s  

degrees o f  c l i n i c a l  involvem ent of th e  c h e s t.

In  th e  fo llo w in g  t a b l e s ,  d i n t c a l  s ig n s  have, f o r  sake o f

convenience been d iv id e d  in to  3 c a te g o r ie s :  (1 ) where th ey  

were com plete ly  a b se n t, (2) s l i ^ t ;  where t h e  apex o f  one lo b e , 

say , was d e f in i t e ly  im paired , (3 ) marked: where th e  c l i n i c a l  

Involvem ent corresponded  w ith  Groups I I  and I I I  of th e  Turban-

G erhardt c l a s s i f i c a t i o n :  i . e .  ex ten s iv e  involvem ent of a l l

o f  one lo b e ,o r  p a r t  involvem ent of 2 lo b e s , o r  involvem ent o f  

th re e  or more lo b e s .



TABLE V I I I :  C l i n i c a l  S i g n s  i n  T e s t e d  C ases .

R esu lt o f T est
Ho

s ig n s
s l ig h t

involvem ent
marked

involvem ent T o ta l

Ho r e a c t io n 4 4 2 ( p le u r i s ie s ) 10

G eneral re a c tio n 3 9 3 15

Bocal r e a c t io n 2 6 3

Table IX: C l in ic a l  Signs in  U n tes ted  ca se s .

D iag n o sis . Ho
s ig n s .

s l ig h t
involvem ent involvem ent T o ta l

n eg a tiv e 1 2 1 ( a r r e s te d  
case)

4

P o s i t iv e » 1 9 10

TABLE X; C l in ic a l  S igns in  A ll C ases.

D iagnosis
Ho

s ig n s s i  ig h t 
involvem ent

marked 
invo l veinent T o ta l

n eg a tiv e 8 15 $ 29

P o s it iv e 3 15 18

T o ta l 3 13 21 4?

I t  w i l l  be seen th a t  o u t o f 47 d o u b tfu l ca ses  in v e s t ig a te d  

only  8 had no p h y s ic a l s ig n s , 4 of th e s e  8 gave no re a c tio n  to  

tu b e rc u lin ,  3 a  g e n e ra l re a c t io n  on ly  and one (Ho. 35) was not



t e s t e d  owing to  taeoB eflaÈ*, but g a v e  no serum r e a c t io n s .

E ig h teen  ca ses  showed a s l ig h t  degree o f c l i n i c a l  in v o lv e 

ment and o f th e s e  4 gave no r e a c t io n , 9 a g en e ra l r e a c t io n ,  2  

were no t t e s t e d  b u t were o th e rw ise  n e g a tiv e , and 3 alone were 

p o s i t iv e  (2 g iv in g  a fo c a l r e a c t io n  and one T .B .) The degree 

o f involvem ent was p r a c t i c a l l y  id e n t ic a l  in  a l l  th e  n eg a tiv e  

c a se s , i . e .  th e  p e rcu ss io n  no te  was im paired  or d u l l  above 

one c la v ic le ,  th e  voca l resonance  was in c re a se d , th e  b re a th  

sounds were lia rsh , o r th e  b re a th  sounds were very f a in t  and 

tu b u la r .  Some c a se s , however, had m erely an a l t e r a t i o n  in  

resonance w h ils t  o th e rs  m ight g ive  some s l ig h t  p e c to r ilo q u y  

o r an impairment a t ano ther apex.

In  none o f th e  ca ses  was th e re  any m o is tu re  b e fo re  o r 

a f t e r  cough. Whereas in  th e  3 p o s i t iv e  ca ses , two had some 

su sp ic io n  o f m o is tu re  a f t e r  coughing a t an apex.

The cases  showing marked impairment a re  even more i n t e r e s t 

in g . Of 18 cases  w ith  ex te n s iv e  s ig n s , ê  a lone were n e g a tiv e .

3 of the Ô were o ld  p le u r i s ie s  w ith  ex te n s iv e  impairment o f 

lung  s u r fa c e , 1 was an o ld  a r r e s te d  case  w ith  la rg e  f i b r o t i e  

t r a c t s ,  1 (25) had not been te s te d  u n t i l  5 months a f t e r

adm ission  and was probab ly  o r ig in a l ly  p o s i t iv e ,  and th e  r e 

m aining case  had some su sp ic io n  o f  m o is tu re  a t  th e  R t. apex.

The 15 p o s i t iv e  cases  on th e  o th e r  hand gave in  every 

in s ta n c e  evidence of m o is tu re , u s u a lly  in c re a se d  on c o u ^  

a t  any ra t e over th e  most of one lo b e  and o c c a s io n a lly  a l l  

over one s id e .

To sum up: of 29 n eg a tiv e  c a se s , 26 showed no s ig n s  o f 

m o is tu re  b e fo re  or a f t e r  cough, w h ils t  a l l  of 18 p o s i t iv e  cases  

p re se n ted  v a rio u s  degrees of m o is tu re  vary ing  from  a few 

c l ic k s  to abundant r â le .



B efore making any sta tem en t a s  to  the  v a lu e  of e a r ly  

c l i n i c a l  s ig n s  in  th e  l ig h t  of th e s e  f ig u re s ,  i t  w ill  he w e ll 

to  r e c a l l  th e  s ta n d p o in t o f th e  p u re ly  c l i n i c a l  sch o o l, as 

in s ta n c e d  by fo llo w e rs  o f  K fo n ig 's  l i g h t  p e rcu ss io n  method.

The c a re fu l mapping o f K ronig»s a re a , th e  n o tin g  o f  sh o rten in g  

o f  th e  a re a  o r of b lu r r in g  o f  i t s  inner m argin o r of r e l a t i v e  

d u ln e ss  a t b o th  m argins i s  h e ld  to  be su ffic ien t evidence in  

Which to  dem onstrate  in  any apex d ise a se  a s  sm all in  a re a  as  a 

ch e rry . I t  i s  ad m itted  by many th a t  th e  method i s  v ery  s u i t 

ab le  fo r  d e te c t in g  o ld  or h e a le d  lé s io n s ,  bu t in  s p i t e  of t h a t  

when a d o u b tfu l case comes to  be considered, a ltera tion s in 

t h i s  a re a  a re  co n s id e red  to  be s tro n g  ev idence in  favour o f 

a c t iv e  d is e a se .

The w r i t e r 's  s e r ie s  of cases is  a d m itte d ly  sm a ll, but i t  i s  

a t  l e a s t  ty p ic a l  o f  th e  run  of d o u b tfu l ca ses  in  Sanatorium  

p r a c t ic e  and in  19 out of h is  29 ca se s , a very d e f in i t e  

a l t e r a t i o n  in  K ro n ig 's  a re a  was no ted .

Indeed in  5 only of th e  cases showing s ig n s  l im ite d  to  

one apex, were p o s i t iv e  r e s u l t s  o b ta ined .

But a p a r t from  th e  q u e s t io n  o f  d i s t in g u i s h in g  o b s o le t e  

from  a c t iv e  l e s i o n s ,  th e r e  a r e  o th e r  p o in t s  in  d i f f e r e n t i a l  

d ia g n o s i s  w hich  have a lr e a d y  b e en  r e f e r r e d  t o .

Four of th e se  cases  fo r  in s ta n c e  Which proved  to  be 

n e g a tiv e , gave a h is to iy  o f naso-pharyngeal c a ta r r h  and were in  

a l l  p r o b a b i l i ty  in s ta n c e s  of c o lla p se  in d u ra tio n  o f an apex 

fo llo w in g  o b s tru c tio n  o f th e  h ig h e r a i r  passages.

Three n eg a tiv e  cases had a h i s to r y  o f  ch ro n ic  g a s tro 

i n t e s t i n a l  d is tu rb a n c e s , and 2 of th e se  showed trapairmént o f  an 

apex: one s u f fe re d  from c h h o ro s is ; one from a i t r a l  s te n o s is



( e a r ly ) ;  one from m e tro rh ag ia ; one from s a lp in g i t i s ;  and s ix  

from ch ro n ic  i l l - h e a l t h ,  slow fe v e r  w ith  which was a s s o c ia te d  

some cough and sputum and a f t e r  exam ination  an im pairment of 

one apex.

I t  would seem then  th a t ,  however common i t  may he to  f in d

e a r ly  c a s e s , w ith  T.B. in  th e  sputum, having s ig n s  con fined

to  one apex, i t  i s  n o t common to  f in d  a c tiv e  d ise a se  o f one apex

in  cases where th e  sputum has been re p e a te d ly  n eg a tiv e .

Moreover when such eases  a re  e s ta b lis h e d , i t  w i l l  be 

found alm ost in v a r ia b ly  th a t  th e re  is  some degree of m o is tu re , 

however sm a ll, to  be h ea rd , befo re  or a f t e r  coughing, a t  th e  

im paired a re a .

S U M M A R Y .

The fo llo w in g  co n c lu sio n s a re  b ased  on th e  r e s u l t s  o f 

t h i s  in v e s t ig a t io n :

(1 ) th a t  àbout 62^ o f  cases coming under observa

t io n  a s  supposed e a r ly  p h th i s i s ,  bu t w ith  no 

b a c i l l i  in  th e  sputum, prove to  be n e g a tiv e : 

n e v e r th e le s s

(2 ) th a t  such n eg a tiv e  ca se s  may p re se n t c l i n i c a l  s ig n s

o f impairment of p e rcu ss io n  n o te , b re a th  sounds 

and resonance  a t ,  a t l e a s t ,  one apex: and

(3 ) th a t  m o ist sounds in  such eases a re  alm ost in v a r ia b ly

a b se n t: t h e re fo re

(4 ) i t  i s  n o t j u s t i f i a b l e  to  d iag n o se a c t iv e tu b e rc u lo s is

on th e  strengtO i on ly  o f impairment of an apex



(5) th a t  a c t iv e  d is  ease con fined  to  one aPex w ith  a

re p e a te d ly  n eg a tiv e  sputum is  no t common.
" " I  I

( 6 ) th a t  Where m oist sounds a re  p re se n t, f u r th e r  in v esti»

g a tio n  i s  needed to exclude o r confirm  th e  

p resen ce  of a c tiv e  d ise a se  

{7) th a t  when th i s  in v e s t ig a t io n  ta k e s  th e  form o f t h e  

G o m p l a i a e n t  f ix a t io n  re a c t io n  a long  w ith  th e  

e s tim a tio n  of th e  o p so n ic -in d ex  f i f  n ecessa ry , 

re p e a te d ly )  a f in a l  d iag n o sis  can he made w ith o u t 

reco u rse  to  t e s t  in je c t io n s  of tu b e rc u l in .



S E C Î T I O Ï T  X.

ÜOKCLUSIOS'.



It i s  not proposea to recapitu late here the con- 

clmsione arrived at in the d ifferent sections of th is  

essay, because although of individual importance, they 

are not e ssen tia l to a "broad survey of the present 

condition of diagnostic methods. Such a survey must 

of course be incomplete ana is  certa in ly  lik e  a l l  other 

surveys of early diagnosis in pulmonary tubercle, d is 

appointing.

The h istory  of diagnosis in th is  disease has been a 

history  of sanguine expectations as to the f in a l ity  of 

one te s t  a fter  another, followed by s lig h t q u a lifica 

tio n s, gradual disillusionm ent and frequently scepticism .

JBven the most ardent protagonists of individual 

t e s t s  are usually compelled to aomit that in  quite a large 

percentage of obscure cases, th e ir  particular diagnostic  

measure is  not of i t s e l f  f in a lj  and as a rule in such 

instances they f a l l  back on mhat i s  rea lly  a sc ie n t if ic  

subterfuge. They w ill say for instance that when such 

a deadlock is  arrived at, i t  i s  necessary to take into  

account the family h istory , the h istory  of the i l ln e s s ,  

the general health and physical signs, a l l  of which is  

tantamount to an admission that their  particular te s t  is 

only of importance as an additional factor in diagnosis. 

Absolute f in a l ity  in b io log ica l diagnosis i s  admittedly 

inconceivable, but the writer claims that during the 

past year the increase in accuracy of diagnostic methods 

over those previously followed is  in the approximate 

ratio  of 9:1, and that th is  increase is  due wholly to



the 2J.aproTôïriônt of technique, particu larly

that of complement fixa tion . The lim ita tion s of th is  

serum, .fxarftin at ion are obvious, and at present there 

are s t i l l  cases --vhere in  sp ite  of such examination an 

element of doubt enters and an appeal for confirmation 

has to be made to other t e s t s ,  but these instances, i t  

is  Claimed, are 9 times la ss  frequent than before.

This deficiency besides is  probably not so annoy- 

ing as the over-effic ien cy  of the von firyu et reaction, 

and there is  some lik elihood  that further improveiaent in 

technique w ill not only set up a cr iter ion  of a c tiv ity  by 

quantitive methods, but w ill eihnate the number of 

instances where a negative serum resu lt is  obtained 

in p o sitiv e  cases: u n til that stage is  reached the 

laborious technique of the opsonic-inaex forms the only 

satisfactory  confirmatory evidence. The position  may 

be summed up that by the,use of both these methods, the 

diagnosis of early tubercle has risen nearly to the 

high-water mark of possible accuracy*

I t  must be made quite clear that th is  statement 

casts no re flec tio n  on the value of other methods of 

examination, particu larly , careful inquiry into h istory  

and symptomatology, painstaking and accurate c lin ic a l  

examination, and thorough bacterio log ica l examination 

of the sputum: such a view is  untenable. These methods 

are and always w ill  be indispensable and the more 

refined they become, the smaller the group of obscure 

cases! but and when they have a l l  drawn blank, i t  is



n o t f a i r  to  make a p o s i t iv e  o r n e g a tiv e  d ia g n o s is  u n le ss  

re c o u rse  has been made to  serum exam ination .

P erhaps th e  b e s t co n c lu sio n  to  an e ssay  of t h i s  

k in d  i s  to  g ive  a b r i e f  d e s c r ip t io n  o f th e  w r i t e r 's  

ro u tin e  exam ination o f any one d o u b tfu l ca se : i t  i s  as 

fo llo w s:

The c l i n i c a l  h is to ry  and symptomatology a re  c a re fu l ly  

in v e s t ig a te d , b u t no unfavourab le  d ed u c tio n s a re  made 

from any s ta tem en ts  w ith  th e  ex cep tio n  o f a s to r y  of 

p le u r is y  o r  o f f re q u e n t haem optysis.

Cough, s p i t ,  n ig h t sw eats, lo s s  o f  w e ig h t, i s o la te d  

haem optyses^fever, p o s i t iv e  fam ily  h i s to r y ,  none of 

th e se  a re  h e ld  to  j u s t i f y  any d ed u c tio n s  as th e  u lt im a te  

n a tu re  o f th e  ca se , w ith  one r e s e rv a tio n  th a t  shou ld  

th e re  have been a d e f in i t e  haem optysis and should  th e  

case  u l t im a te ly  be t e s te d  by subcutaneous tu b e rc u l in ,  

g re a t ca u tio n  w i l l  need to  be e x e rc ise d  in  dosage. A 

thorough  p h y s ic a l exam ination i s  made o f a l l  system s and 

th e  co n d itio n  of th e  ch est i s  noted w ith  c a re  f o r  

subsequent re fe re n c e  during  a p o s s ib le  tu b e rc u lin  t e s t .  

Measurement o f a rea s  o f  d u ln ess and lo c a l i s a t i o n  o f 

p a tch es  o f m o is tu re  a re  no ted  on s u i ta b le  c h a r t s ,  but 

s t i l l  no d ed u ca tio n s a re  made even from th e  p resence  

o f  m o is tu re  a t some p a r t  o f  th e  ch e s t u n le ss  marked 

a l t e r a t i o n s  a re  h ea rd  in  i t s  amount fo llo w in g  cough.

The sputum i s  th en  examined fo r  T ubercle  B a c i l l i  by ' 

th e  Z iéh l^N eelson  method, and, should th e  r e s u l t  be 

n eg a tiv e  a f t e r  f re q u e n t exaiiiination, th e  sed im en ta tio n



t e s t  o f E llerm an and E rlandsen  i s  c a r r ie d  o u t. A 

n e g a tiv e  sed im en ta tio n  t e s t  i s  o f the  f i r s t  im portance, 

and d e f in i t e  ded u c tio n s a re  h ere  drawn f o r  the  f i r s t  

tim e du ring  exam ination .

I f  th e  h is to ry  and c l i n i c a l  s ig n s  a re  n e g l ig ib le  

and th e  sputum n eg a tiv e  the  chances a re  th a t  the 

u ltim a te  r e s u l t  w il l  be n e g a tiv e .

Sputum however may have been absen t and in  any case 

th e  serum i s  now examined by th e  complement f ix a t io n  

tech n iq u e  and th e  o p so n ic -in d ex , over two days on vary ing  

e x e rc ise , i s  e s tim a ted .

At t h i s  s tage  in  most cases th e  d ia g n o s is  can be 

concluded. A p o s i t iv e  f ix a t io n  and p o s i t iv e  index a re  

tak en  to  in d ic a te  a c tiv e  o r q u ie scen t d is e a s e :  a 

n e g a tiv e  f ix a t io n  and n eg a tiv e  index mean h ea led  o r 

o b so le te  d i sease . I f ,  however, th e re  i s  any doubt 

as to  th e  r e s u l t  o f th e  serum r e a c t io n s ,  o r i f  th e  

p a t ie n t  w ishes to  o b ta in  some id ea  as to  th e  r e la t iv e  

a c t i v i t y  o r qu iescence  of h is  d is e a s e , subcutaneous 

t e s t  doses o f tu b e rc u lin  on B a n d e lie r 's  sc a le  

(A .0 0 2 , .0 0 1 , .0 0 5 ; 01. ccs. ) a re  g iven .

Here th e  h is to ry  and c l i n i c a l  s ig n s  a re  review ed and 

no doses a re  'pushed* where th e re  i s  a  p rev ious 

h i s to r y  o f haem optysis o r where th e  involvem ent of 

th e  ch est as measured by c l i n i c a l  exam ination seems 

e x te n s iv e .



Heed fo r  a d d i t io n a l  ca u tio n  i s  in d ic a te d  where 

th e re  has been a h is to r y  o f  a p o s i t iv e  b a c i l l a r y  f in d  

p r io r  to  adm ission because such a h is to r y  does n o t ,a s  

m ight be e x p e c te d ,c o n tra - in d ic a te  d ia g n o s tic  te s t - d o s e s  

i f  a f t e r  adm ission  b a c i l l i  cannot be found by c o n c e n tra tio n  

exam ination .

These t e s t s  a re  co n s id ered  s a t i s f a c to r y  p roo f o f  a 

n e g a tiv e  c o n d itio n  only  where the maximum dose has been 

given w ith o u t any su g g e s tio n  o f a fo c a l r e a c t io n . I f  a 

s u i ta b le  i n s t a l l a t i o n  be a t hand, ra d io g ra p h ic  examina

t io n  o f th e  ch est i s  c a r r ie d  out bu t no g rea t s t r e s s  i s  

p la ced  on th e  r e s u l t s  where th e re  i s  ev idence of ex ten 

s iv e  f i b r o t i c  changes.

The A rneth coun t, a lb u rn in -reac tio n , u r in a ry  

re a c t io n s  and p er-cu tan eo u s tu b e rc u lin  r e a c t io n s  a re  no t 

in v e s t ig a te d .

F in a l ly  should  th e  d ia g n o s is  be a n eg a tiv e  one, th e  

p a t ie n t  i s  in s t ru c te d  to  observe sim ple h y g ien ic  r u le s  

in  th e  fu tu re  and is  d ism issed  the  sanato rium  w ith  a 

c lean  b i l l  o f hea lth*
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