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PREFACE•

I  d e s ire  to  exp ress my thanks to  D r.W illiam  Dow, 

the M edical S up erin ten d en t o f Knightswood H o sp ita l , Glasgow, 

fo r  h is  perm ission  to  embark on the work, f o r  the f a c i l i t i e s  

p rovided and a lso  fo r  the b e n e f i t  o f h is  wide experience  in  

the co rro b o ra tio n  o f the d iag n o sis  o f the c a se s . I  am a lso  

g re a t ly  indeb ted  to  him fo r  the k in d ly  encouragement he has 

a t  a l l  tim es shown and w ith o u t which i t  i s  d o u b tfu l i f  the 
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My thanks are  a lso  due to  the  N ursing S ta f f  fo r  

making the  n ecessa ry  p re p a ra tio n s  fo r  the  work perform ed in  

the w ards; to  the  Ward S is te r s  f o r  t h e i r  k indness in  

rep roducing  the v a rio u s  ward c h a rts  inc lu d ed  in  Volume I I . ;  

and to  my co lleag u es a t  Knightswood H o sp ita l f o r  th e i r  

fo rb earan ce  and encouragement and f o r  a s s is ta n c e  in  the 

read ing  of the p ro o fs .

H.W.O.F.

January , 1931.
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INTRODUCTION•

The fo llow ing  th e s is  i s  based on work c a r r ie d  out

in  the  S c a r le t  Fever P av ilio n s  a t  Knightswood H o sp ita l,

Glasgow, during  the two years 1929 and 1930* I t  is  d iv id ed  

in to  two volumes, the f i r s t  co n ta in in g  an account o f the 

work perform ed, the second, the r e le v a n t T ab le s , Graphs and 

Ward C h a rts .

Volume I .  i s  d iv id ed  in to  two main p a r ts  which d ea l 

r e s p e c tiv e ly  w ith  a c r i t i c a l  survey o f the re a c tio n s  to  the 

Dick T est no ted  on p a t ie n ts  s u f fe r in g  from S c a r le t  Fever in  

i t s  acu te  s ta g es  and w ith  an in v e s t ig a t io n  in to  the p e rs is te n c e  

of Haemolytic S tre p to c o c c i in  the th ro a ts  o f conva lescen t 

S c a r le t  Fever P a t ie n ts .

Both S ec tio n s a re  f u r th e r  subd iv ided  and each 

su b -se c tio n  i s  p re faced  by a s h o r t o u tlin e  o f the work under 

c o n s id e ra tio n  in  the s e c t io n . The s e c tio n s  are  i l l u s t r a t e d

by Tables and Graphs and where p o s s ib le  th e se  have been

in c o rp o ra ted  in  the  t e x t .  To f a c i l i t a t e  read in g  the la rg e r  

ones are om itted  and a re  c o l le c te d  fo r  re fe re n c e  in  Volume I I .



PART I .

The Dick T est in  the  Acute S tage 

o f S c a r la t in a .
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THE DICK TEST.

!•  The M a te r ia l .

In  the p re se n t in v e s t ig a t io n  the  r e a c t io n  to  the  

Dick T est was s tu d ie d  from day to  day on 300 consecu tive  

p a t ie n t s .  These cases were adm itted  to  h o s p i ta l  c e r t i f i e d  

to  be s u f fe r in g  from S c a r le t  Fever and, in  a l l ,  the d iag n o sis  

was confirm ed b e fo re  they  were Included  in  the s e r i e s .  In  

most o f th e  cases the  S c a r le t  Fever encountered  was m ild o r 

m oderately  severe in  type and in  th i s  re s p e c t was r e p re s e n t­

a t iv e  o f  the u su a l v a r ie ty  o f S c a r la t in a  p re se n t in  the c i t y .  

The p a t ie n ts  were drawn from a l l  ag es , b u t the  g re a t  m a jo rity  

la y  in  the  age group 3-15 y e a rs . T h eir s o c ia l  s ta n d in g  too 

v a r ie d , b u t in  most cases th ey  were drawn e i th e r  from the 

poorer d i s t r i c t s  o f the  c i t y  o r  from the  houses o f the  low er 

middle c l a s s .  The o b je c t o f the  work was to  s tu d y  in  d e t a i l  

the d a l ly  v a r ia t io n s  o f the r e a c t io n  to  the Dick T est in  each 

c a se , and , to  th i s  end , the d a l ly  t e s t s  were con tinued  as f a r  

as p o ss ib le  w ithou t in te r r u p t io n ,  u n t i l  two co nsecu tive  

n eg a tiv e  r e s u l t s  to  the  t e s t  were o b ta in ed .

For convenience the  cases were d iv id ed  in to  th ree  

groups each c o n s is t in g  o f 100 p a t ie n t s .

Two H o sp ita l P a v ilio n s  were a v a ila b le  f o r  the 

trea tm en t o f the ca se s ; each p a v ilio n  c o n s is t in g  o f a ward 

fo r  male p a t ie n ts  and one fo r  fem ale p a t i e n t s .  In  the  case 

o f one o f these  p a v ilio n s  (Ho.10) the  accommodation f o r  the  

d i f f e r e n t  sexes was f u r th e r  d iv id ed  in to  two p o r tio n s  each 

com pletely  se p a ra te d  from the  o th e r . These d iv is io n s  were 

u sed , one f o r  acu te  cases and the o th e r  f o r  cases which had 

been i l l  f o r  two weeks o r more. As the p a t ie n ts  passed  in to  

convalescence , i . e .  a f t e r  th ey  had passed  the 1 4 th .d ay  o f 

t h e i r  i l l n e s s ,  th ey  were t r a n s f e r r e d  from the  acu te  ward in to



the co n v a lescen t ward and so escaped , as f a r  as was p o s s ib le ,  

the r i s k  o f r e in f e c t io n  by exposure to  f re s h  o r acu te  c a se s .

In  the second H o sp ita l P a v ilio n  (No.9 ) ,  no such su b -d iv is io n  

e x is te d  and acu te  and conv a lescen t cases w ere, p e r fo rc e , 

t r e a te d  in  the  same ward. Here the  acu te  cases were r e ta in e d ,  

as f a r  as p o s s ib le ,  a t  one end of the  ward and the  convalescen t 

ones a t  the o th e r  end. Two of the th re e  groups o f c a se s ,

N o s.l and 3 (cases  1-100 and 201-300) were t r e a te d  in  P a v ilio n  

10, w hile  group No.2  (cases  101-200) was accommodated in  

P a v ilio n  9 .

The Toxins employed in  th e  work were su p p lied  by 

M essrs.B urroughs, Wellcome & Co. and M essrs .P ark e , Davis &

Co. R egular su p p lie s  of th e se  to x in s  were arran g ed  f o r  and 

in  every  case each supply  was used up w ith in  th r e e ,  o r ,  a t  

the m ost, fo u r days a f t e r  r e c e ip t .  At some p e rio d s  o f the 

work the  5cc o f Toxin p rocured  was exhausted  on the  day o f

d e liv e ry  and in  t h i s  way the  to x in  was always f re s h  and was

always used up long b efo re  the date  o f e x p ira t io n  as marked 

on the  b o t t l e .  A ll the to x in s  were s to re d  in  th e  ic e  c h e s t 

(4°C .) u n t i l  re q u ire d  fo r  a c tu a l  t e s t in g .  The to x in s  su p p lied  

by M essrs.B urroughs, Wellcome & Co. were used fo r  the t e s t s  

on the  p a t ie n ts  in  groups 1 and 3 , i . e .  those cases t r e a te d  in

P a v ilio n  No.10, w hile the  rem aining c a s e s , group 2 , o r  those

t r e a te d  in  P a v ilio n  No.9 , were te s te d  w ith  to x in s  su p p lied  by 

M essrs .P arke , Davis & Co.

2 . P rocedu re .

In  a l l ,  n e a r ly  1500 Dick T ests  were perform ed. While 

many methods have been d esc rib ed  fo r  the  c a rry in g  out o f the  

Dick T e s t ,  the perform ance o f a la rg e  number of t e s t s  w i l l  

r e s u l t  in  the o p e ra to r  ad ap tin g  and becoming p r o f ic ie n t  in  a 

techn ique s u ite d  to  h is  own req u irem en ts . The method adapted
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in  the  p re se n t in q u iry  was along the  fo llo w in g  l in e s .

Each of the  two p a v ilio n s  m ain ta ined  a "Dick Tray* 

on which were kep t the v ario u s s y r in g e s , n eed les and lo t io n s  

employed in  th e  work. The sy rin g es  used were a l l  g la s s  "Agla" 

hypodermic sy rin g es  o f l c c .  c a p a c ity  and were g raduated  to  

0 .1  o f a cubic c e n tim e tre . Two sy rin g es  were kept on each t r a y ,  

one fo r  use w ith  the  Dick T est Toxin and the  o th e r f o r  the 

c o n tro l  t e s t .  They were so marked th a t  th ey  were e a s i ly  

d is t in g u is h e d  one from the o th e r  and were k ep t in  sm all marked 

bowls co n ta in in g  a 1 in  20 s o lu t io n  o f C arbo lic  Acid.

This method o f s t e r i l i s a t i o n  was p re fe r re d  to  b o il in g  

on account o f the f a c t  th a t  a f t e r  being  b o ile d  on s e v e ra l 

occasions the  sy rin g e  became opaque, thus ren d e rin g  th e  read ing  

of the  g rad u a tio n s d i f f i c u l t  and a ls o ,  on account o f th e  f a c t  

th a t  the component p a r ts  o f the sy rin g e  became s la c k  and d id  

n o t f i t  w e ll to g e th e r , due to  d if fe re n c e s  in  the  amounts of 

expansion and c o n tra c tio n  of the  b a r r e l  and p is to n  o f the 

sy r in g e . The sy rin g es  were examined p e r io d ic a l ly  to  ensure 

th a t  they  were fu n c tio n in g  p ro p e r ly . The nozzle  o f th e  

sy rin g e  was occluded by a f in g e r  o f the l e f t  hand and the 

p is to n  was fo rc ed  down w ith  p re ssu re  from th e  r ig h t  hand and 

i f  the  p a r ts  were f i t t i n g  c o r r e c t ly  the  p is to n  sprang back to  

n e a r ly  the zero  mark when the p re ssu re  e x e r te d  by the  r ig h t  

hand was suddenly re la x e d . As co n s id e rab le  fo rc e  was re q u ire d  

fo r  the perform ance of the  Dick T es t only sy rin g es  which passed  

th i s  t e s t  were employed. The n eed les  used were No.214 s t a in ­

le s s  s t e e l  n e e d le s . They were 12 mm. in  le n g th  and t h e i r  bore 

corresponded to  No.27 on the  s ta n d a rd  w ire gauge. Both need les 

and sy rin g es  were su p p lied  by M essrs .Burroughs Wellcome & Co. 

A f te r  u se , the  need les were sy rin g ed  through w ith  s t e r i l e  w a te r , 

b o i le d  in  w ate r and f i n a l l y  s to re d  in  a sm all bowl co n ta in in g  

m ethy la ted  s p i r i t .  The rem aining a r t i c l e s  c a r r ie d  on the Tray
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w ere, a bowl o f s t e r i l e  w a te r, a bowl of m ethy la ted  s p i r i t ,  

a j a r  o f s t e r i l e  swabs and a sk in  p e n c il .  The Toxins and 

C on tro l so lu t io n s  were procured  from the ic e  ch e s t as 

re q u ire d  and su p p lied  to  the T rays.

The t e s t s  were perform ed, as f a r  as p o s s ib le ,  during  

the forenoon; an excep tio n  to  th i s  ru le  was made, however, in  

the case of a p a t ie n t  who was adm itted  during  the a fte rn o o n  

o r evening* Such p a t ie n ts  were te s te d  f o r  t h e i r  r e a c t io n  to  

the Dick T est on th e i r  adm ission to  h o s p i ta l .  The Dick T est 

Toxin and the C ontro l s o lu t io n ,  to x in  h ea ted  to  100 degrees

C. fo r  a t  l e a s t  one h o u r, were in je c te d  in to  the  sk in  of the

f le x o r  a sp ec t o f the fo rearm s, the  in je c t io n  w ith  the t e s t

to x in  being  made in to  the  l e f t  forearm  and th a t  w ith  the  

c o n tro l  d i lu t io n  in to  the  r ig h t  fo rearm . The sy rin g es  were 

removed from the c a rb o lic  s o lu t io n  and a l l  tr a c e s  o f th i s  

a n t i s e p t ic  were thoroughly  removed by drawing up and fo rc in g  

ou t s e v e ra l sy r in g e fu ls  o f  s t e r i l e  w a te r. The need les w ere, 

th e r e a f t e r ,  washed through w ith  s t e r i l e  w ater In  o rd e r to  

remove a l l  t r a c e s  o f th e  m ethy la ted  s p i r i t  in  which th ey  had 

been s to re d . A fte r  the forearm s o f the p a t ie n t  had been 

swabbed w ith  gauze soaked in  m ethy la ted  s p i r i t ,  the  to x in  and 

c o n tro l s o lu t io n s  were in je c te d  in to  the p ro p er fo rearm s, 

g re a t  care being  taken  to  ensure th a t  the  in je c t io n  was t r u ly  

ln t r a c u t lc u la r  and n o t subcutaneous. The need le  was i n t r o ­

duced very  s u p e r f i c i a l ly  in to  a l i t t l e  fo ld  o f sk in  produced 

by the thumb and fo re f in g e r  o f the  l e f t  hand and then  fo rced

through  the c u t ic le  f o r  a d is ta n c e  o f about t  o f an in c h .

By in tro d u c in g  the need le  through th i s  d is ta n c e  i t  was found 

th a t  th e re  was l i t t l e  chance o f the  In je c te d  f lu id  escap ing  

a long  the need le  tra c k  on the w ithdraw al o f the  n ee d le . A fte r  

the need le  was in  p lace  i t  was p o s s ib le  to  observe i t s  o u tlin e  

as a dark  l in e  under the  sk in  and to  be ab le  to  d e fin e  i t s
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point*  Should th ese  two co n d itio n s  n o t be f u l f i l l e d  the 

assum ption was th a t  the need le  had been in tro d u ced  too  deeply  

and in  such cases i t  was withdrawn and re in tro d u ce d  in to  the  

skin* When the  need le  was p ro p e r ly  in s e r te d  the p is to n  was 

fo rced  down, co n s id e rab le  fo rc e  o f te n  being  re q u ire d , and the 

f l u id  fo rc ed  in to  the  cu tis*  In  a w ell marked, p ro p e rly  

perform ed t e s t ,  th e  in je c t io n  showed up as a w hite c i r c u la r  

wheal w ith  a w ell marked, r a is e d  m argin and a d e f in i t e ly  

fo v ea ted  su r fa c e ; th e  fo v ea tio n  being  caused by the  presence 

o f h a i r  f o l l i c l e s  on the  skin*

The Dosage o f the d i f f e r e n t  to x in s  v a r ie d : 0 .2 cc . 

being  the  dose recommended fo r  use w ith  the  to x in  and c o n tro l 

so lu tio n s  prepared  by M essrs.Burroughs Wellcome & C o., and

O.lcc* fo r  the to x in  su p p lied  by M essrs.Parke Davis & Co.

In  work on the  Dick o r s im ila r  T ests th e  q u es tio n  

o f the C ontro l in je c t io n s  i s  always an im portan t p o in t .  Wo 

c o n tro l s o lu t io n  w as, o r  i s  a t  p re s e n t ,  su p p lied  by M essrs. 

Parke Davis & C o., who s ta te d  th a t ,  on account o f  i t s  very  

low p ro te in  c o n te n t, no c o n tro l in je c t io n s  were re q u ire d  when 

the  Dick T es t was perform ed w ith  t h e i r  to x in s . W ith reg a rd  

to  the p roducts  o f M essrs. Bur roughs Wellcome & C o., Dr.R.A. 

0*B rien, in  a p e rso n a l communication, s ta te d  th a t  c o n tro ls  

were unnecessary  when working w ith  Dick T est Toxins p repared  

by th a t  f irm . During the  p re se n t work a very  co n s id e rab le  

number o f c o n tro l t e s t s  were perform ed and the r e s u l t s  b ea r 

ou t th ese  o p in io n s . In  cases 1-100 (Group 1; every  in d iv id u a l 

T est was c o n tro lle d  w ith  c o n tro l s o lu t io n s ,  in  cases  201-300 

(Group 3 ; each p a t ie n t  re ce iv ed  one c o n tro l  in je c t io n ,  w hile 

in  Group 2 (Cases 101-200) no c o n tro l t e s t s  were perform ed.

3 . R eadings.

The r e s u l t s  were read  and reco rded  24 hours a f t e r
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the perform ance of the t e a t .  In  p r a c t i c a l ly  a l l  of the  cases 

the read in g s were made in  the  forenoon and in  no in s tan ce  was 

a read in g  made in  a r t i f i c i a l  l i g h t .  The cases were observed 

a f t e r  th e  f i r s t  12 hours and in  those which l a t e r  proved to  

be p o s i t iv e  re a c to r s  a f a i n t  f lu s h  was a lread y  p re se n t over 

the s i t e  o f in je c t io n .  The in te n s i ty  of th is  f lu s h  v a r ie d  in  

degree accord ing  to  w hether the  case proved to  be a s tro n g  

p o s it iv e  o r a weak p o s it iv e  r e a c to r .  In  some c a s e s , however, 

th is  s t a t e  o f p ro g re ss io n  d id  no t fo llo w  on the  u su a l l in e s :  

in  those in s tan c e s  l i t t l e  o r  no re a c t io n  was no ted  during  

the f i r s t  12 hours bu t r a p id ly  developed in  the fo llow ing  

12 h o u rs . A fte r  24 hours th e  m a jo rity  of the  re a c tio n s  

began to  fade and in  a la rg e  number o f cases was p r a c t i c a l ly  

in v is ib le  a f t e r  48 h ou rs. In  some cases the s i t e  o f in je c t io n  

was marked by a d u l l  b lu is h -p u rp le  s ta in in g  which tended to  

p e r s i s t  fo r  as long as a week. This m o ttlin g  seemed to  

occur more r e a d i ly  in  c e r ta in  in d iv id u a ls  and in  th ese  p a t ie n ts  

as many as seven or e ig h t  marks were d is c e rn ib le  a f t e r  a 

f o r tn ig h t  o f d a i ly  t e s t s .  In  a very  sm all number of the cases 

( le s s  than  1% o f th e  s e r ie s )  "p in  p o in t"  o r s c a r l a t i n a l  

desquam ation was observed over the in je c t io n  s i t e .

A p o in t o f i n t e r e s t  which may be r e f e r r e d  to  b r i e f ly  

i s  the  f a c t  th a t  i t  was no ted  th a t  the  sk in  developed a lo c a l  

in s u s c e p t ib i l i ty  to  the Dick Toxin w hile the body as a whole 

rem ained s u s c e p tib le .  I f  two Dick T ests  were perform ed, one 

on the  s i t e  of a form er t e s t  and th e  o th e r  to  the  s id e  o f 

th is  one, the re a c tio n s  when read  24 hours l a t e r  showed 

s t r ik in g  d if fe re n c e s . The re a c t io n  to  the t e s t  on the  s i t e  

o f the  o ld  in je c t io n  was u s u a lly  o f sm a lle r  a rea  and o f a 

l e s s e r  degree of in te n s i ty  than  th a t  o f the t e s t  perform ed 

on the  normal s k in . Such r e s u l t s  p o in t to  the  fo rm ation  of 

a cutaneous in s u s c e p t ib i l i ty  to  the Dick T est Toxin by the 

sk in . This cutaneous in s u s c e p t ib i l i ty  o r immunity has a ls o
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been n o ted  by Z ingher in  New York. I t  appears to  be due to  

the a c tio n  of the  to x in  on the  t i s s u e s  of the  sk in  them selves 

and i s  developed long b e fo re  the body t is s u e  has become 

immune as shown by a n e g a tiv e  r e s u l t  to  the Dick T e s t.

R esu lts  which dem onstrate th i s  p o in t a re  shown on Table 1.

TABLE 1 .

THE LOCAL INSUSCEPTIBILITY DEVELOPED BY THE SKIN 
TO THE DICK TEST TOXIN.

TEST 1. TES'P 2. TEST 3 .

C o n tro l.
Superim­
posed cnlfcl C ontro l

Superim­
posed as No.1

P a t ie n t Area aw->
PH
Cm
M

Area
i .c
ÔP
PH
Cm

Area
i •
OP
PH
Cm
M

Area
i •c^
<X>P
PH
Cm

_

Area
» •
®p
PH
CmM

Sq.cm Sq. cm Sq. cm. Sq.ciBN Sq .  cm«

RB 2.98 6 3 .6 6 3 .5 4 3 .3 5 2 .3 3

MB 3*9 6 4 .9 7 4 .9 5 8 .0 6 4 .9 3

DV 2.4 5 3 .6 5 2 .9 3 3 .8 ’ 5 1 .9 2

TB 5.5 4 7 .2 4 5 .3 3 5 .9 4 3 .3 2

The Degree of I n te n s i ty  o f the R eactions was a sse ssed  

acco rd ing  to  th e  values n o ted  on th e  Scale  reproduced on the 

fo llo w in g  page.

I t  w i l l  be n o te d , from a s tu d y  o f the  above f ig u re s  

th a t  in  most cases the  value  o f th e  "Superimposed11 T est was 

s m a lle r , both  w ith  reg a rd  to  i t s  a re a  and a ls o  i t s  i n t e n s i t y ,  

than  th a t  o f the  C ontro l T e s t. A ttem pts were made to  c a rry  

th is  work on to  the 4 th . and 5 th . T ests  b u t owing to  th e  

s ta in in g  produced a t  the s i t e  o f the  superim posed in je c t io n s  

the  read ings made a f t e r  th e se  t e s t s  were d i f f i c u l t  to  a sse ss  

and th e re fo re  u n s a t is f a c to ry  and fo r  th i s  reaso n  the t e s t s  

were n o t c a r r ie d  ou t beyond the 3 r d .T e s t.

Each r e s u l t  was no ted  w ith  reg a rd  to  i t s  a re a  and
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and to  I t s  in te n s i t y .  Two diam eters were m easured and 

reco rd ed  in  m il l im e te r s ,  the a rea  being  c a lc u la te d  from 

the fo rm ula , Area -  " r 2 where * 3 .1 4 ; w hile the in te n s i t y  

of th e  r e a c t io n  was n o ted  by means of the fo llo w in g  s c a le .

SCALE BY WHICH DEGREE OP INTENSITY OP REACTION TO 
DICK TEST WAS RECORDED.

,..........a i:
r r  — S’ ' 

Very ! 4— r
i
i

5 y .5 "
i

■ Neg. Plush • f a i n t . P a in t J
_ ____ ... -U

Ord. !
______ 1_

* I + +

The d i f f e r e n t  degrees o f in te n s i ty  were d i f f e r e n t ia te d  

in  the  fo llo w in g  manner.

0 . N egative.

1 . Very f a i n t  b u t d e f in i t e  p o s i t iv e .  A f lu s h  was p re se n t
b u t i t  was n o t p o s s ib le  to  measure i t  a c c u ra te ly .

2 . This re a c tio n  was p ink  in  co lo u r and was q u ite
m easu rab le•

3 . The "F ain t*  r e a c t io n  was d e f in i t e ly  marked and
r e a d i ly  m easured. I t s  co lo u r was deep p in k .

4 . This was the o rd in a ry  type o f r e a c t io n .  I t s  b o rders
were w ell m arked, o f te n  sh a rp ly  dem arcated, b u t 
th e re  was an e n t i r e  absence o f oedema of th e  
t i s s u e s .  In  co lo u r i t  was a w e ll marked re d .

5 . This r e a c t io n  resem bled No.4 . In  th i s  case the
co lo u r was b r ig h t  red  and in  some p a t ie n ts  the 
a re a  o f the  r e a c t io n  was s l i g h t l y  oedem atous•

6. In  th e  "two p lu s"  r e a c t io n  the  co lo u r  was v e ry  in te n s e .
There was marked oedema o f the s k in .

7. In  th i s  group, o f which v ery  few members were m et,
were inc luded  those re a c tio n s  w hich, by reaso n  of 
t h e i r  e x c e p tio n a lly  b r ig h t  c o lo u r , la rg e  a re a  and 
marked oedema, appeared to  exceed the l im i ts  o f 
Group No.6.

In  employing such a s c a le  i t  was reco g n ised  th a t  

the  read in g s  could on ly  be regarded  as a r b i t r a r y .  In  many 

cases th e  read ings were b o rd e r lin e  examples and i t  was 

d i f f i c u l t  to  decide to  which c la s s  th ey  should  be a s se sse d . 

However, as a l l  th e  read ings were made by the same o b se rv e r, 

as a l l  th e  cases were co n secu tiv e  ones and as the  manner of
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perform ance of the t e s t  and co n d itio n s  o f l ig h t in g  a t  the 

read ings were the  same throughout the e n t i r e  s e r i e s ,  the 

read ings may be co n sid ered  as comparable one w ith  th e  o th e r .

The R esu lts  ob ta in ed  from the  Dick T ests on the 

300 p a t ie n ts  are  reco rd ed  in  Table 2 which i s  reproduced in  

Volume I I .  o f th is  work.

4. R e s u l ts .

When the  r e s u l t s  o f the  Dick T ests  perform ed on 

p a t ie n ts  on the day o f t h e i r  adm ission to  h o s p i ta l  were 

co n s id e red , i t  was ev id en t th a t  the r e s u l t s  could  be 

d iv id ed  in to  th ree  main g roups, nam ely:-

A. P o s it iv e  R e su lts .

B. I r r e g u la r  R e su lts .

C. N egative R e su lts .

The a l lo c a t io n  o f cases to  Groups A and C was q u ite  obvious: 

the  p a t ie n t  being  e i t h e r  d e f in i t e ly  p o s i t iv e  o r g iv in g  a 

t o t a l l y  n eg a tiv e  r e s u l t  which was fo llow ed , in  the  l a t t e r  

c a se s , by a second n e g a tiv e  r e s u l t  when th e  p a t ie n t  was 

r e - te e te d  on the fo llo w in g  day. Group B, however, was r a th e r  

d i f f e r e n t .  In  th i s  group th e  p a t ie n ts  gave a n eg a tiv e  r e s u l t  

to  the  f i r s t  Dick T est b u t ,  on being  r e - t e s t e d  on the  fo llow ing  

day, were found to  have become p o s i t iv e  re a c to r s  to  the  t e s t .  

S ev era l v a r ia t io n s  in  the r e s u l t s  were no ted  in  th i s  group of 

p a t i e n t s ,  vary ing  from the sim ple to  -+ ♦ * -, - ♦ + . . .+ -

and even to  a l t e r a t io n s  on th e  fo llo w in g  l in e s  *+-. This 

puzz lin g  type o f r e s u l t  i s  d e a l t  w ith  more f u l l y  in  a l a t e r  

s e c tio n  and, w hile no re fe re n c e  to  such a v a r ia t io n  in  the 

r e s u l t s  has been found in  the l i t e r a t u r e ,  i t s  occurrence has 

been no ted  by v a rio u s  w orkers. Z ingher, in  1924, p u b lish ed  a 

ta b le  o f r e s u l t s  to  the Dick T e s t , perform ed on p a t ie n ts  

s u f fe r in g  from S c a r la t in a ,  in  which he has reco rded  in s ta n c e s  

o f  cases in  which was no ted  an a l t e r a t i o n  from a p o s i t iv e
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r e a c t io n  to  a n eg a tiv e  one and then  back to  a p o s i t iv e  

r e s u l t .  These v a r ia t io n s ,  however, o ccu rred  du ring  the 

p e rio d  o f convalescence. R eid , reco rd in g  the r e s u l t s  o b ta in ed  

from work on the  Dick T est c a r r ie d  out a t  M otherw ell, has 

a ls o  p u b lish ed  a ta b le  in  which he showed th a t  when a s e r ie s  

o f p a t i e n t s ,  s u f fe r in g  from S c a r le t  F ev er, was su b je c te d  to  

th e  Dick T est a t  in te r v a ls  o f one week, the  percen tage  of 

p o s i t iv e  r e a c to rs  o b ta in ed  in  the  s e r ie s  v a r ie d  from week to  

week and, in  one week, the f i f t h  week o f re s id en ce  in  h o s p i t a l ,  

showed a marked r i s e .

The r e s u l t s  o b ta in ed  from the Dick T ests  perform ed 

on the 300 p a t ie n ts  on the day of t h e i r  adm ission to  h o s p i ta l  

may be summarised in  the  fo llo w in g  ta b le s .

TABLE 3 .

In  th i s  Table only  those cases which gave a p o s i t iv e  
r e s u l t  a f t e r  t h e i r  f i r s t  t e s t  were reco rded  as 
P o s i t iv e  R e a c to rs , th e  N egative and I r r e g u la r  
Cases being  combined as N egative R eac to rs .

No. o f Cases. No. o f P o s it iv e  R e su lts . # P o s i t iv e .

300 142 47 .3#

The I r r e g u la r  Group c o n s is te d  o f 30 p a t ie n t s  which 

amounted to  10# of th e  t o t a l  number o f cases under rev iew .

I f  these  c a se s , a l l  o f which gave a p o s i t iv e  r e s u l t  to  t h e i r  

second Dick T e s t, were c la s s e d  as p o s i t iv e  r e s u l t s ,  the number 

and percen tage  of p o s i t iv e  r e a c to r s  was in c re a se d  and has been 

shown in  Table 4 .

TABLE *4.

N o.of C ases. N o.of P o s it iv e  and I r r e g u la r  R e su lts . # P o s it iv e

300
. ■ ■ M -  ■, . .  .  , J

172 57 .3#
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I t  has a lre a d y  been no ted  th a t  th e  to x in s  used  

f o r  the Dick T ests perform ed on the  300 p a t ie n ts  were 

su p p lie d  by M essrs.Burroughs Wellcome & Co. and M essrs.P arke , 

Davis & C o., the form er being  used  fo r  cases 1-100 and 201-300 

and the l a t t e r  f o r  cases 101-200. I t  i s  in te r e s t in g  to  

compare the  r e s u l t s  o b ta in ed  in  each o f th e se  groups o f 

p a t ie n ts  bo th  w ith  reg a rd  to  the b ea rin g  th ey  have on the 

r e s u l t s  reco rd ed  in  Tables 3 and 4 and a lso  fo r  comparison 

w ith  each o th e r .

TABLE 5 .

Source o f Toxin. Nos.
R eaction  to  t)ick  'f e s t .

P o s i t iv e . I r r e g u la r . N eg a tiv e .

B.W.& Co. 1-100 40 8 52

P*D.& Co. 101-200 59 9 32

B.W.& Co. 201-300 43 13 44

From th e  above f ig u re s  th e  to x in s  su p p lied  by 

M essrs*Parke Davis & Co* g ive one th e  im pression  o f being  

more pow erful th an  the p roducts  o f  M essrs.B urroughs Wellcome 

& Co. The type o f p a t ie n t  was p r a c t i c a l ly  the  same th roughout 

the whole s e r ie s  so th a t  we must look  fo r  some o th e r  ex p lan ­

a t io n  fo r  the g re a te r  in c id en ce  o f P o s it iv e  r e a c to r s  among the 

p a t ie n ts  te s te d  w ith  the  Parke Davis & Co. Toxin.

A f u r th e r  experim ent was undertaken  in  which the 

same p a t ie n t  re ce iv e d  two Dick T ests  s im u ltan eo u sly  one w ith  

each brand o f to x in . A c o n s id e rab le  number o f t e s t s  were made 

and Table 6 has been c o n s tru c te d  to  i l l u s t r a t e  the  type of 

r e s u l t  which was o b ta in ed . While Table 5 showed th a t  the  

Parke Davis & Co. brand o f Dick Toxin y ie ld e d  a h ig h e r  p e rce n t 

age of p o s i t iv e  r e a c to rs  than  the Burroughs Wellcome & Co* 

v a r ie ty ,  the r e s u l t s  ex em p lified  in  Table 6 showed c le a r ly



19

th a t  the  l a t t e r  Dick Toxin n o t only  gave l a r g e r  and more 

in te n se  re a c tio n s  b u t ,  in  most c a s e s , gave P o s it iv e  re a c tio n s  

fo r  some days a f t e r  the  Parke Davis to x in  had ceased  to  

produce p o s i t iv e  r e s u l t s .  This f a c t  com plicated  r a th e r  than  

s im p lif ie d  the  problem o f e f f e c t in g  any ac cu ra te  com parison 

between the two brands o f commercial Dick Toxin. This 

q u e s tio n  w i l l  be d iscu ssed  in  a f u l l e r  manner in  the  se c tio n s  

d e a lin g  w ith  the  e f f e c t  o f “Age*1 and “Days 111“ on the 

re a c t io n  to  the  Dick T e s t.

COMPARISON OP RESULTS WITH THOSE OBTAINED BY
OTHER WORKERS.

I t  has thus been shown,Table 3 and 4 , t h a t ,  o f 

the  300 cases te s te d  w ith  the Dick T est on adm ission to  

h o s p i t a l ,  on ly  47 .3# were found to  give a p o s i t iv e  r e s u l t .

I f  we In c lu d ed , as p o s i t iv e  r e a c to r s ,  those c a se s , 30 in  

number, which though having  given a n eg a tiv e  r e s u l t  to  t h e i r  

f i r s t  t e s t  were found to  r e a c t  in  a p o s i t iv e  manner to  the 

second t e s t  which was perform ed on th e i r  second day o f 

re s id e n ce  in  h o s p i t a l ,  the  t o t a l  percen tage  o f p o s i t iv e  

r e a c to r s  among the 300 cases was r a is e d  to  57 .3# . T his 

f ig u re  f e l l  f a r  sh o r t  of the  r e s u l t s  claim ed f o r  the t e s t  

by workers in  America.

Z ingher perform ed the Dick T est on 190 p a t ie n ts  

s u f fe r in g  from S c a r le t  Fever du ring  the e a r ly  days o f t h e i r  

i l l n e s s  and found th a t  th ey  gave the  fo llo w in g  r e a c t io n s .

TABLE 7.

JJumber or frays i l l “ U fc k '..... ..
! b e fo re  Dick T e s t . Number. P o s i t iv e . % Dick P o s i t iv e .

1 - 5 141 141 100#
! 6 and ov er. 49 8 16.5#

T o ta l , 190 149 78.4

The same w orker reco rded  the r e s u l t s  which were
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o b ta in ed  when the  Dick T est was ap p lied  to  a f u r th e r  s e r ie s  

o f S c a r le t  Fever p a t ie n ts  a t  the time of t h e i r  adm ission to  

h o s p i ta l .  These r e s u l t s  have been appended in  Table 8 .

TABLE 8.

Number o f days i l l  
b efo re  Dick T e s t. Humber.

” T JIe lT "" ...
P o s i t iv e . # Dick P o s i t iv e .

| 1 - 5 201 197 98#
! 6 and ov er. 80 16 20#

T o ta l , 281 213 78 .8#

R esu lts  which gave p ercen tag es th a t  approxim ated 

c lo s e ly  to  the  r e s u l t s  o b ta in ed  by Z ingher were o b ta in ed  by 

Benson and Simpson du rin g  work on the  Dick T est perform ed in  

Edinburgh* They te s te d  50 cases o f S c a r le t  Fever, ad m itted  to  

h o s p i ta l  du ring  the f i r s t  th ree  days o f i l l n e s s ,w i th  to x in s  

su p p lie d  by Dr.R.A.O*Brlen o f the  Wellcome P h y s io lo g ic a l 

R esearch L ab o ra to rie s  and a lso  w ith  to x in s  p rep ared  by 

P ro fe s so r  T .J.M ackie of Edinburgh from haem oly tic  S tre p to c o c c i 

o b ta in ed  from th ro a t  swabs taken  from p a t ie n ts  s u f fe r in g  from 

S c a r le t  Fever in  i t s  e a r ly  s ta g e s . With the  London Toxin they  

o b ta in ed  p o s i t iv e  re a c tio n s  in  100# o f the cases w hile w ith  

the Edinburgh Toxin 98# o f the p a t ie n ts  were found to  give 

p o s i t iv e  r e s u l t s .

I t  w i l l  be n o ted  th a t  the  p ercen tage  of P o s it iv e  

R eactions o b ta in ed  in  th e  p re se n t work was on a much low er 

sc a le  than  such f ig u re s .  In  none o f the th re e  g roups, which 

were in v e s t ig a te d ,  d id  we o b ta in  f ig u re s  which approxim ated 

to  the r e s u l t s  o b ta in ed  by th ese  w orkers.

I t  i s  in te r e s t in g  to  observe th a t  o th e r  workers 

have a lso  reco rded  r e s u l t s  which f a l l  s h o r t  o f the  claim s 

o r ig in a l ly  made fo r  the Dick T e s t. Ker o f Edinburgh in  h is  

s e r ie s  o f t e s t s  was unable to  o b ta in  f ig u re s  as h igh  as those 

reco rded  by American w orkers. W.A.Home, working in  Knightswood
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H o sp ita l during  the  y ears  1925-1926-1927, examined the 

r e a c tio n s  to  the  Dick T est on a s e r ie s  o f 483 p a t i e n t s .  His 

r e s u l t s  were on a much lower le v e l  than  those  a lre a d y  c i te d  

and may be summarised in  the fo llo w in g  manner. Of the  p a t ie n ts  

te s te d ,  those  in  the  f i r s t  th re e  days o f t h e i r  i l l n e s s  y ie ld e d  

p o s i t iv e  r e s u l t s  in  52# o f the c a se s , those te s te d  during  the 

"Days i l l "  Group 4 - 7  days 56$, those te s te d  from the 7 th . 

to  the 1 0 th .d ay  of i l l n e s s  4 0 .4 # , w hile i f  the cases were 

a rran g ed  in  one s e r ie s  the  percen tag e  o f p o s i t iv e  r e s u l t s  

o b ta in ed  du rin g  the f i r s t  te n  days o f I l ln e s s  was 5 0 .5 # .

R eid , working in  M otherwell du ring  1925, examined the Dick 

R eaction  on 75 cases of S c a r le t  Fever ad m itted  to  h o s p i ta l  

on the 1 s t .  to  14 th . day of i l l n e s s .  In  t h i s  s e r ie s  he 

o b ta in ed  p o s i t iv e  r e s u l t s  in  29.3/6 of the  c a se s , b u t i f  on ly  

those  cases which were adm itted  on the 1st* to  5 th . day of 

t h e i r  i l l n e s s  were co n s id ered  the  percen tage  rose  to  39 .5# .

F u rth e r  work by Brown in  M otherwell and re p o r te d  by 

R eid y ie ld e d  somewhat d i f f e r e n t  f ig u re s .

TABLE 9.

Day or D isease 1
1 1 2 3

1
4 5 6 7-14

over
14

Humber P o s it iv e 9 51 47 36 21 8 9 4

Number N egative 6 18 17 17 j 15 3 7 5

T o ta l 15 69 64 53 36 11 16 9

# P o s itiv e 60# 73 .9# 73.4# 67.9# 58 .3# 72.7# 56.2# 44.42

I t  i s  e v id e n t, from a study  of th e se  f ig u r e s ,  th a t  

very  v a r ie d  r e s u l t s  have been no ted  by the  d i f f e r e n t  o b se rv e rs ,

and i t  i s  d i f f i c u l t  to  determ ine the  r e a l  degree o f v a r ia t io n  

from the above f ig u re s  a s , in  o rd e r to  ensure th a t  they  would 

be com parable, i t  would be n ecessa ry  to  compare them w ith  

reg a rd  to  d e f in i t e  "days i l l "  g roup ings. The sex  and age o f
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the  p a t ie n t  to g e th e r  w ith  t h e i r  s o c ia l  s tan d in g  i s  a lso  o f 

im portance as the  degree of p a r t i a l  immunity which i t  i s  

custom ary to  a t t r i b u t e  to  a l l  p a t ie n ts  w i l l  v ary  w ith  th ese  

f a c to r s .  While re c e n t work on the Schick T est amongst the  

p o p u la tio n  o f Ic e la n d  may c a s t  doubt on such a s t a te  o f 

a f f a i r s  i t  has been no ted  by many observers  th a t  c h i ld re n  of 

the p o o rer c la s s e s  develop a g r e a te r  and more ra p id ly  formed 

immunity to  the  zymotic d ise a se s  o f ch ildhood  than  those of 

the more fo r tu n a te  c la s s e s .  When in v e s t ig a t in g  the value of 

the Schick T e s t , Z ingher found th a t  t h i s  f a c to r  was one of 

im portance and he a lso  m ain ta ined  th a t  race  and h e re d i ta ry  

tendency had a co n s id e rab le  in f lu e n c e  on the  r e a c t io n  to  the

Schick  T e s t. A s im ila r  s t a t e  o f a f f a i r s  has been observed in
\

connection  w ith  the  Dick T e s t. Dyer, Caton and S o ck rid er and 

N esb it have shown th a t  immunity to  S c a r le t  Fever as a s se sse d  

by the Dick T est i s  developed more r a p id ly  in  the  male th an  

in  the  fem ale. The sex , age and s o c ia l  s tan d in g  o f p a t ie n ts  

ad m itted  to  In fe c tio u s  D iseases H o sp ita ls  rem ains f a i r l y  

c o n s ta n t and thus i f  the r e s u l t s  o f  the  Dick T est on th ese  

p a t ie n ts  are  co n sid ered  accord ing  to  the s ta g e  of the 

d ise a se  a t  which the  in d iv id u a l t e s t s  were perform ed, the 

r e s u l t s  w il l  be com parable.

COMPARISON OF RESULTS WHEN ARRANGED ACCORDING TO
"DAYS ILL11.

The r e s u l t s  o b ta in ed  from the Dick T ests  on the 

300 p a t ie n ts  were arranged  accord ing  to  the  "Days 111" a t  

which the t e s t s  were perform ed. U nless the t o t a l  number o f 

cases te s te d  on each day is  s u f f i c i e n t ly  la rg e  i t  i s  d i f f i c u l t ,  

i f  n o t alm ost im p o ssib le , to  p lace  too much re l ia n c e  on the 

percen tage  of p o s i t iv e  r e s u l t s  o b ta in ed  among them. For th is  

reaso n  only  those cases which were te s te d  du ring  the f i r s t
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f iv e  days o f th e i r  i l l n e s s  were consid ered  s u i ta b le  f o r  

com parison w ith  the r e s u l t s  o b ta in ed  by o th e r  in v e s t ig a to r s .  

During th e se  f i r s t  f iv e  days the Dick T est was found to  

y ie ld  p o s i t iv e  r e s u l t s  in  55-14# o f the  243 p a t ie n ts  who 

were in c lu d ed  in  th i s  group.

TABLE NO.10

Kumber o f  P a tie n ts dumber ~  % D'lcE" "
Days 111. te s te d . P o s it iv e P o s itiv e  .i

1 - 5 243 134 55.14 '

6 and over 57 38 66.6

The percen tages were c a lc u la te d  f o r  each day and 

the r e s u l t s  are  shown in  Table 11.

TABLE 11.

Day o f I l ln e s s  
on which te s te d . 1 s t . 2nd. 3 rd . 4 th . 5 th .

Number te s te d . 14 66 72 64 27 1

#  P o s i t iv e , 35. 7# 54 .5# 51.39# 57 .8# 70 .4#

In  two o f th ese  d ay s , namely the f i r s t  and f i f t h ,  

the  t o t a l  number te s te d  were only 14 and 27 re s p e c t iv e ly  and, 

f o r  th i s  rea so n , too much s t r e s s  cannot be p laced  on the 

p ercen tag es a r r iv e d  a t  from them. I t  i s  in te r e s t in g  to  no te 

the c lo se  approxim ation o f the r e s u l t a n t  p ercen tag es o b ta in ed  

on the  2 n d ., 3 rd . and 4 th .d a y s , v i z : -

TABLE 12.

Day o f I l ln e s s •

2nd. 3 rd . 4 th .

5 4 .5# 51.39# 57 .8#

P ercen tage Dlok P o s i t iv e .
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This group o f cases inc luded  110 p o s i t iv e  re a c to r s  

among 202 cases and the  average percen tage of p o s i t iv e  re a c to rs  

was found to  be 54.45$. The percen tage of p o s i t iv e  r e s u l t s  

o b ta in ed  from the o th e r  "Days 111" groups were a l l  on a 

h ig h e r  l e v e l ,  b u t owing to  the much sm a lle r  number o f cases 

t e s te d  in  th e se  groups i t  was n o t p o ss ib le  to  draw any 

in fe re n c e  from them.

The r e s u l t s  o b ta in ed  in  the  p re se n t work and 

arran g ed  accord ing  to  th e  number o f days which the p a t ie n ts  

had been i l l  b e fo re  re c e iv in g  the t e s t  a re  shown on Table 13.

COMPARISON WITH RESULTS OBTAINED BY W.A.HORNE.

I t  i s  in te r e s t in g  to  compare th ese  r e s u l t s  w ith  

those  o b ta in ed  by W.A.Horne from work on the  Dick T est 

perform ed in  th i s  h o s p i ta l  and reco rded  in  h is  Glasgow Thesis 

in  1927. His f ig u re s  a re  reco rded  in  Tables 13 and 14 and, 

f o r  convenience in  comparing them w ith  o th e r  f ig u re s ,  the 

r e s u l t s  o b ta in ed  by o u rse lv e s  and o th e r  w orkers are  a lso  

Included  in  th e se  t a b le s .  I f  we co n s id e r Table 11, i t  w il l  

be no ted  th a t  th e re  i s  a c lo se  agreem ent between the 

p ercen tage  o f p o s i t iv e  r e s u l t s  o b ta in ed  d u rin g  the f i r s t  

th re e  days o f i l l n e s s  in  the p re s e n t in v e s t ig a t io n  and those 

reco rd ed  by H om e. This s im i la r i t y  i s  w ell shown in  the 

fo llo w in g  T ab le .

TABLE 15.

Days 111. 1 2 3 ................... ' ' 1

P resen t F ig u re s , 3 5 .7 # 54 .5# 51.39#
Percentage

P o s i t iv e .

H om e's F ig u re s , 3 3 .3 # 53 .3# 52 .5# ..... ................. i

In  o th e r  w ords, o u t o f 152 cases o f S c a r le t  Fever 

te s te d  on adm ission to  h o s p i ta l  on the  f i r s t ,  second and
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th i r d  day of i l l n e s s , during  the p re se n t work, 78 o r 51.31$ 

gave a p o s i t iv e  r e s u l t ,  w hile out o f 73 cases te s te d  by 

Horne during  the same p e rio d  of i l l n e s s  38 o r 52$ were found 

to  he p o s i t iv e  r e a c to r s .  Cases te s te d  by me on the  4 th .d ay  

o f i l l n e s s  y ie ld e d  p o s i t iv e  r e s u l t s  in  57 .8$  of the c a se s , 

w hile Home o b ta in ed  75$ in  h is  s im ila r  group. During the 

p re se n t in v e s t ig a t io n  64 cases f e l l  in to  th is  group -  37 o f 

them being  p o s i t iv e  re a c to rs  - w hile in  H om e's corresponding  

group on ly  28 cases were in c lu d ed  and o f th ese  21 were found 

to  give p o s i t iv e  r e s u l t s .  The fewness o f p a t ie n ts  in  H o m e 's  

group p reven ted  one from la y in g  too much s t r e s s  on h is  h igh  

percen tage (75$) w hile the numbers (64) in  th i s  group in  the  

p re se n t work made i t  p o ss ib le  to  compare the  p ercen tage  

ob ta ined  (57 .8$) w ith  the co rrespond ing  f ig u re s  f o r  the 

p rev ious "Days 111" g ro u p s.

This q u e s tio n  i s  c l a r i f i e d  by Table 16 which has 

been com piled from f ig u re s  ob ta ined  du ring  the p re s e n t work.

TABLE 16.

Days 111 2 3 4

Humber o f  Cases 66 72 64

Humber P o s itiv e 36 37 37

$ P o s i t iv e , 54 .5$ 51.39$ 57 .8$

The r e s u l t s  o b ta in ed  from p a t ie n ts  adm itted  w ith  

S c a r le t  Fever on the  4 th .d a y  o f i l l n e s s  -  57 .8$  p o s i t iv e  

re a c to r s  - a lthough  lower than  H orne!s percen tage  (75$) i s  

p robab ly  a more c o r re c t  r e s u l t  as i t  corresponds c lo s e ly  w ith  

the o th e r  r e s u l t s  ob ta ined  in  the "Days 111" groups 2 and 3 , 

w ith  the  average percen tage  o f p o s i t iv e  r e a c to rs  in  the  groups 

1 - 3  and 2 - 4  days i l l  and w ith  the  f ig u re s  reco rded  by 

Home f o r  s im ila r  g roups. Comparison w ith  the  same w orker*s 

f ig u re s  f o r  th e  group 4 - 6  days i l l  showed t h a t ,  out o f  99
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cases in  the p re se n t s e r i e s , 62 o r 62 .6$  gave p o s i t iv e  Dick 

R eac tio n s , w hile Home working w ith  66 cases o b ta in ed  37 o r 

56$ p o s i t iv e  re a c to r s  to  the  t e s t .

In  the groups in  which the  p a t ie n ts  had been i l l  

f o r  a lo n g e r p e rio d  b efo re  re c e iv in g  the t e s t  the  p ercen tag es 

in  the two in v e s t ig a t io n s  d id  n o t correspond .

TABLE 17.

Worker Days 111 7-10 11-20 21-30 30 ♦
T o ta l 
C ases.

FREW. Number T ested 20 24 5 N il 49

$ P o s it iv e 60 75 40 N il

344
HORNE.

1 ..............  ■■ 1 ■ -

Number T ested 47 101 59 137

$ P o s itiv e 40.4 27 .6 35.6 13.1

The ta b le  shows th a t  the  two in v e s t ig a t io n s  

co n ta in ed  in  th ese  "Days 111" groups 49 and 344 cases

re s p e c t iv e ly  and on th i s  account th e  p ercen tag es drawn from

them are  q u ite  incom parab le .

In  the  s e r ie s  o f cases reco rded  by Home many of 

the  t e s t s  reco rd ed  in  th e  11-20, 20-30 and 30 4 days i l l  

groupings were re p e a t t e s t s  on p a t ie n ts  whose r e a c tio n s  to  

the  Dick T est had a lre a d y  been a s c e r ta in e d , w hile  in  the  

p re se n t work the  f ig u re s  re p re se n te d  in  ev e ry  case the  r e s u l t

to  the  f i r s t  Dick T est perform ed on the  p a t ie n t .

The com parison o f the r e s u l t s  o b ta in ed  by two 

o b se rv e rs , working a t  d i f f e r e n t  p e rio d s  in  th e  same h o s p i ta l  

i s  o f i n t e r e s t  on account o f  the  f a c t  th a t  th e  type o f p a t ie n t  

t r e a te d  w i l l  rem ain s im ila r  in  bo th  cases and because bo th  

in v e s t ig a t io n s  were c a r r ie d  ou t in  the  same w ards. In  the 

work o f Home and in  the  p re se n t work a c lo se  s im i la r i ty  

was no ted  in  th e  p ercen tage  o f p o s i t iv e  r e s u l t s  which were 

o b ta in ed  from the Dick T est when perform ed in  th e  e a r ly  days 

o f the  i l l n e s s  from S c a r le t  F ever. This c lo se  approxim ation
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in  r e s u l t s  i s  o f very  g re a t  in t e r e s t  when we come to  co n s id e r 

the very  d iv e rg e n t r e s u l t s  which have been o b ta in ed  by o th e r  

w orkers and p a r t i c u la r ly  those reco rded  by American in v e s t ig a to r s

COMPARISON OP KNIGHTSWOOD RESULTS WITH THOSE 
OBTAINED IN OTHER HOSPITALS.

In  h is  annual re p o r ts  on the work perform ed in  the 

County o f Lanark (Middle Ward; H o sp ita l a t  M otherw ell, Reid 

quoted  the r e s u l t s  o f two in v e s t ig a t io n s  on the Dick T es t.

In  th e  f i r s t ,  p u b lish ed  in  the r e p o r t  o f 1925, he gave the 

f ig u re s  shown in  Table 18, w hile th e  corresponding  f ig u re s  

o b ta in ed  by Brown in  the second p iece  o f work and quoted by 

Reid in  h is  r e p o r t  fo r  1926 are  a ls o  shown in  Table 18.

TABLE 18 .

Ai Reid (1925). 
B: Brown (1926).

Days 111

1 2 3 4 5 6 7 8 9 10 11 12 ]3 14 14+

A m 35.3 54.5 33.3 33.3 50 14.28 0 0 33 0 20 0 0

B 60 73.9 73.4 67.9 58.3 72 .7 ^  "5^72 "— ------- ^ 44.4

Percentage P o s it iv e  R e s u l ts .

The r e s u l t s  o b ta in ed  from t e s t s  perform ed in  the 

same h o s p i ta l  a t  M otherwell in  consecu tive  y ea rs  showed

marked d if fe re n c e s .  While i t  must be no ted  th a t  the t o t a l  

number o f cases Included  in  R e id 's  s e r ie s  was sm all i t  i s  

obvious th a t  the  percen tage of p o s i t iv e  re a c tio n s  o b ta in ed  

in  1926 was much g re a te r  than  in  1925. These f ig u re s ,  

dem onstrated  on Table 14, a re  c l a s s i f i e d  th e re  accord ing  to  

"Days 111** groups and show how they  d i f f e r  from the Knightswood 

s e r i e s .  Reviewed as a w hole, the r e s u l t s  o f th ese  fo u r  

in v e s t ig a t io n s  b ea r  ou t the  f a c t  t h a t ,  in  a s e r ie s  o f Dick 

T ests  perform ed on p a t ie n ts  in  the  acu te  s ta g e  o f S c a r le t  

Fever th e  Dick T es t on ly  y ie ld e d  p o s i t iv e  r e s u l t s  in  50% to
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75$ o f the c a s e s . In  bo th  the Knightswood s e r ie s  the  average 

was approxim ately  50$ w hile in  the M otherwell T ests 30$ of 

one and 75$ o f the o th e r  s e r ie s  were Dick P o s i t iv e .  P robably 

owing to  the fewness o f cases in  the  1925 work the r e s u l t s  

from th is  y ear should  be d isca rd ed  and only those o b ta in ed  

in  1926 re ta in e d  and co n sid ered  accu ra te  f o r  purposes o f 

com parison w ith  o th e r  p e rc e n ta g e s •

The r e s u l t s  o b ta in ed  a t  M otherwell and Knightswood 

do n o t b ea r any com parison w ith  those  o b ta in ed  by Benson and 

Simpson in  Edinburgh. In  t h e i r  in v e s t ig a t io n  50 cases of 

S c a r le t  F ever, a l l  o f which were e i th e r  one, two o r th re e  

days i l l ,  were te s te d  w ith  two v a r i e t i e s  o f Dick T oxin, one 

of which had been p rep ared  in  Edinburgh and the  o th e r  o b ta in ed  

from London. Benson and Simpson o b ta in ed  p o s i t iv e  re a c tio n s  

w ith  th e  London Toxin in  100$ of th e  c a se s , w hile 98$ of the  50 

cases te s te d  gave p o s i t iv e  re a c tio n s  w ith  th e  Edinburgh Toxin.

In  t h e i r  r e p o r t  of the  work they  s ta te d  th a t  "The London f i l t r a t e  

was a p p a re n tly  o f  h ig h e r  to x in  co n ten t than  th e  Edinburgh 

f i l t r a t e " .  Z ingher, o f New York, re p o r te d  a s e r ie s  o f cases 

in  which 190 p a t ie n ts  s u f fe r in g  from S c a r le t  Fever were 

examined fo r  t h e i r  r e a c t io n  to  the  t e s t .  Of 141 c a s e s , who 

were te s te d  during  the f i r s t  f iv e  days o f t h e i r  i l l n e s s  141 

o r 100$ gave p o s i t iv e  r e s u l t s ,  w hile  49 cases were ad m itted  

to  h o s p i ta l  having been i l l  f o r  s ix  days o r more and in  th ese  

l a t t e r  cases th e  Dick T est gave p o s i t iv e  r e s u l t s  in  8 o r  16 .5$ . 

The same worker p u b lish ed  a subsequent ta b le  o f R esu lts  to  the 

Dick T est in  which he showed th a t  during  the  f i r s t  f iv e  days 

o f i l l n e s s  197 ou t of 201 c a se s , o r  98$ o f the  p a t ie n ts  gave 

p o s i t iv e  re a c tio n s  to  the  Dick T est and th a t  16 o r  20$ o f the 

80 cases adm itted  a f t e r  t h e i r  6 th . day o f i l l n e s s  a lso  gave 

p o s i t iv e  r e s u l t s .

The r e s u l t s  o b ta in ed  in  New York by Z ingher o r in
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Edinburgh by Benson and Simpson do no t show any agreem ent 

w ith  those  o b ta in ed  in  M otherwell by Reid and Brown o r a t  

Knightswood by Home o r m yse lf. Benson and Simpson*s f ig u re s  

o f 100# o f p o s i t iv e  r e a c to rs  w ith  the London Toxin o r 98# w ith  

th e  Edinburgh Toxin during  the  f i r s t  th re e  days o f i l l n e s s  are  

v ery  much h ig h e r  th an  the  52# of p o s i t iv e s  o b ta in ed  by H om e, 

the  51.31# o b ta in ed  by m y se lf, the  50# no ted  by Reid o r the  

7 2 .3#  reco rd ed  by Brown, a l l  from p a t ie n ts  s u f fe r in g  from 

S c a r le t  Fever and a t  the  same s tag e  o f t h e i r  i l l n e s s  as those 

in  the Edinburgh s e r i e s .  Comparison w ith  Z ingher*s American 

r e s u l t s  a lso  showed g re a t  d isc re p a n c ie s  in  th e  r e a c t io n  to  the 

t e s t .  In  the f i r s t  s e r ie s  no ted  by Z ingher 100# o f those  

te s te d  during  the  f i r s t  f iv e  days of t h e i r  i l l n e s s  y ie ld e d  

p o s i t iv e  r e s u l t s  w hile  16*5# o f the rem aining p a t i e n t s ,  who 

were n o t adm itted  u n t i l  a f t e r  t h e i r  f i f t h  day o f i l l n e s s ,  

gave p o s i t iv e  r e s u l t s .  In  h is  second s e r ie s  98# o f the  

p a t ie n ts  te s te d  du ring  t h e i r  f i r s t  f iv e  days o f I l ln e s s  were 

found to  be p o s i t iv e  r e a c to r s ,  w hile  20# o f the  rem ainder, who 

had a lre a d y  been i l l  f o r  more than  f iv e  days gave p o s i t iv e  

r e s u l t s  to  the  t e s t .  I t  i s  in te r e s t in g  to  compare th ese  

f ig u re s  w ith  those  o b ta in ed  during  the p re se n t work. 300 

p a t ie n ts  were t e s te d ,  243 being  adm itted  during  the f i r s t  

f iv e  days o f i l l n e s s  and the  rem aining 57 cases a t  l a t e r  

p e r io d s . 134 o r 55.14# o f th e  243 cases were found to  be 

Dick P o s itiv e  on t h e i r  adm ission  to  H o sp ita l, w hile 38 o r 

66.6# o f the 57 l a t e r  adm issions gave p o s it iv e  r e s u l t s .  I f  

we c a lc u la te  ou t H o m e 's  f ig u re s  on the  same l in e s  we f in d  

th a t  he t e s te d ,  on adm ission , 119 cases of S c a r le t  Fever 

d u ring  the  f i r s t  f iv e  days o f i l l n e s s  in  each case and 

o b ta in ed  p o s i t iv e  r e s u l t s  in  67 cases o r in  56 .3# . He te s te d  

364 cases a t  p e rio d s  l a t e r  than  the  f i f t h  day o f I l ln e s s  and 

found th a t  25 .8#  o r  94 o f th e se  p a t ie n ts  gave p o s i t iv e
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r e s u l t s .  However, 137 o f these  364 cases were n o t t e s te d  

u n t i l  they  had been i l l  f o r  30 days o r more and on ly  18 o r

13 .1#  o f them were found to  be Dick P o s i t iv e .  I f  th e se  137

cases are  deducted from the  364 who were te s te d  a t  p e rio d s

a f t e r  the f i f t h  day o f i l l n e s s  i t  w i l l  be found th a t  o f  the

rem aining 227 p a t ie n t s ,  76 o r 33 .48# gave p o s i t iv e  re a c tio n s  

to  the  Dick T e s t . In  the  cases re p o r te d  by Brown 237 p a t ie n ts  

were te s te d  on adm ission , a l l  be ing  in  the  f i r s t  f iv e  days of 

i l l n e s s  and of th ese  164 o r 69.2# were found to  give p o s i t iv e  

r e s u l t s ,  w hile  21 o r  58 .3#  o f the  36 cases adm itted  a f t e r  the 

f i f t h  day of i l l n e s s  were p o s i t iv e  to  the t e s t .  The 

correspond ing  f ig u re s  fo r  R eid ’s cases a re  o f le s s  value  

owing to  the sm all number o f cases examined. Of 38 cases 

adm itted  to  h o s p i ta l  du ring  the f i r s t  f iv e  days o f  i l l n e s s  

and te s te d  w ith  the Dick T est du rin g  th i s  p e r io d , 15 o r  39 .5#  

gave p o s i t iv e  r e s u l t s  w hile 7 o r 19# o f 37 p a t ie n ts  adm itted  

a f t e r  the f i f t h  day o f I l ln e s s  were found to  be p o s i t iv e  

r e a c to r s •

I t  w i l l  be seen  th a t  the  t e s t  gave v ery  v a r ie d  

r e s u l t s  in  th e  hands o f d i f f e r e n t  o p e ra to rs . The d if fe re n c e s  

were no t on ly  no ted  when d ea lin g  w ith  the  agg rega te  r e s u l t s  

b u t were a ls o  p re se n t when the  cases were d iv id ed  up in to  

v a rio u s  groups which v a r ie d  w ith  th e  s ta g e  o f the  d is e a s e .

Our r e s u l t s  bore c lo se  resem blance to  those  o b ta in ed  by 

W.A.Horne in  Knightswood H o sp ita l during  the  years 1924-1927 

and approxim ated f a i r l y  c lo s e ly  to  the M otherw ell p e rc e n tag e s . 

They d id  n o t ,  however, compare a t  a l l  w ith  the  f ig u re s  s e t  

f o r th  by Z ingher, from h is  work in  New Y ork, o r  w ith  those  

o b ta in ed  by Benson and Simpson in  Edinburgh. At no time 

du ring  the  p re se n t work was I  ab le  to  o b ta in  groups o f p a t ie n ts  

who gave p o s i t iv e  Dick R eactions in  100# o r 90# o r  even 80# 

o f the  c a se s . Even in  e a r ly  oases i t  was found th a t  n e a r ly  as

many r e a l  in s ta n c e s  of S c a r le t  Fever gave n eg a tiv e  r e s u l t s  to
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th e  Dick T est ap p lied  on th e i r  adm ission to  h o s p i ta l  as were 

found to  be p o s i t iv e  r e a c to r s .

THE PERCENTAGE OF POSITIVE RESULTS IN THE EARLIEST
DAYS OF ILLNESS.

When the r e s u l t s  o f the  t e s t s  perform ed on adm ission 

were examined, accord ing  to  the number of days du ring  which 

the  p a t ie n ts  had been i l l  b e fo re  t e s t in g ,  i t  was no ted  th a t  

the  r e s u l t s  o b ta in ed  on the f i r s t  day o f i l l n e s s  were on a 

low er sc a le  than  those no ted  on th e  succeeding  two o r th ree  

days. This s u rp r is in g  f a c t  was reco rd ed  in  the Knightswood 

and M otherwell s e r ie s  and i s  shown in  the  fo llo w in g  t a b le .

TABLE 19.

....................... .... ....
Days 111 1 2 3 4

P ercen tage 

P o s itiv e  

R e s u l ts •

P re sen t Work i 35 .7 54.5 51.39 57 .8

W.A.Horne, 33 .3 53.3 52.5 75.0

Brown, 60 73.9 73.4 67.9

R eid , 33 .3 54.5 33.3

I t  i s  d i f f i c u l t  to  e x p la in  suoh r e s u l t s .

I f  we accep t the  p ro p o s itio n  th a t  the  D ick T est

p rov ides a method f o r  a s se s s in g  the  s u s c e p t i b i l i t y  o f a 

p a t ie n t  to  S c a r le t  Fever then  we would ex p ec t to  f in d  th a t  

p a t ie n ts  te s te d  on the  f i r s t  day o f t h e i r  i l l n e s s  would y ie ld  

p o s i t iv e  r e s u l t s  to  the  t e s t .  During H o m e 's  work the 

p recen tage  o f p a t ie n ts  y ie ld in g  a p o s i t iv e  r e s u l t  was 3 3 .3 ^  

w hile du ring  the p re se n t work i t  was n o ted  as 3 5 .7 # . I f  a 

person  c o n tra c ts  S c a r le t  Fever the assum ption i s  th a t  he i s  

s u s c e p tib le  to  the  in f e c t iv e  agen t o f S c a r la t in a  and i f  t e s te d  

w ith  the Dick T est should  y ie ld  a p o s i t iv e  r e s u l t .  I f ,  on the  

o th e r  hand , the  p a t ie n t  y ie ld s  a n eg a tiv e  r e s u l t  to  the Dick 

T est we can ex p la in  such a r e a c t io n  by the  p resence in  h is  

b lood stream  o f a n tib o d ie s  to  the S c a r le t  Fever s tre p to c o c c u s .
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Follow ing up such a l in e  of argument we f in d  th a t  we would 

he d ea lin g  w ith  p a t ie n ts  whose b lood  co n ta in ed  a n tib o d ie s  to  

S c a r le t  Fever v iru s  and y e t who c o n tra c te d  the d is e a s e . Such 

a s ta te  o f a f f a i r s  i s  d i f f i c u l t  to  conceive when we b ea r in  

mind the p e r io d  of tim e which u su a lly  e la p se s  between the 

in f e c t io n  o f a person  w ith  some p a r t i c u la r  m icro-organism , 

and the development o f  immunity to  th a t  organism .

A s e r ie s  o f ex p e rim en ts , in  which the serum of 

S c a r le t  Fever p a t ie n ts  in  the  e a r ly  days o f t h e i r  i l l n e s s  

was In v e s tig a te d  f o r  the  p o s s ib le  p resence o f a n t i to x in ,  

was undertaken  in  an a ttem p t to  e x p la in  th i s  d i f f i c u l t y .  The 

r e s u l t s  o f th i s  work are  no ted  l a t e r  in  S ec tio n  B«

THE PERSISTENT POSITIVE REACTORS TO THE DICK TEST-

The m a jo rity  o f workers appear to  agree th a t  in  

every  s e r ie s  o f Dick T ests  we always f in d  a c e r ta in  number 

o f p a t ie n ts  who rem ain p o s i t iv e  to  the Dick T est throughout 

t h e i r  I l ln e s s  and i f  r e - t e s t e d  p r io r  to  d ism issa l a re  s t i l l  

found to  be p o s it iv e  r e a c to r s .  The D icks, in  the e a r ly  work 

on the t e s t ,  found th a t  the in je c t io n  o f the  to x in  p repared  

from the haem oly tic s trep to co cc u s  which th ey  claim ed to  have 

proved to  be the c a u sa l organism  o f S c a r le t  Fever gave 

"n e g a tiv e , o r only s l i g h t ly  p o s i t iv e ,  sk in  t e s t s  in  a l l  the  

conva lescen t S c a r le t  Fever p a t ie n ts  te s te d " .

Z ingher te s te d  170 co n v a lescen t cases o f S c a r le t  

Fever w ith  the  Dick T est and found th a t  158 o r 93# gave 

p o s i t iv e  r e s u l t s  on adm ission to  h o s p i ta l  and became n eg a tiv e  

du ring  convalescence. Twelve p a t ie n t s ,  o r 7# of h is  t o t a l  

cases rem ained p o s i t iv e  to  the t e s t  th roughout t h e i r  i l l n e s s .  

These tw elve cases appear to  have been adm itted  and accep ted  

as genuine in s ta n c e s  o f S c a r le t  F ever. In  two o f them the 

S ch u ltz  C harlton  R eac tion  was no ted  as hav ing  been p o s i t iv e ,
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b o th  w ith  commercial a n t i to x in  end w ith  Dochez Serum. In  

o th e r  two, desquam ation was s ta te d  to  have o ccu rred , w ell 

marked in  one case and poor in  the o th e r .  No desquam ation 

was observed in  the  rem ainder o f the p a t ie n t s .

The in fe re n c e , however, seems to  be t h a t ,  ou t 

of h is  170 cases tw elve , o r 7# were found to  rem ain p o s i t iv e  

r e a c to r s  to  the Dick T est throughout t h e i r  i l l n e s s .

In  an o th er r e p o r t ,  the same worker found th a t  19 

out o f 232 p a t ie n ts  who gave a p o s i t iv e  re a c tio n  to  the 

Dick T est on adm ission to  h o s p i t a l ,  f a i l e d  to  g ive n eg a tiv e  

r e s u l t s  when r e te s te d  during  convalescence. In  th i s  s e r i e s ,  

th e re fo r e ,  8 .7 #  o f the cases con tinued  to  be p o s i t iv e  

r e a c to rs  to  the Dick T est du ring  convalescence. In  a no te  on 

the c a s e s , Z ingher s ta te d  th a t  he was o f the op in ion  th a t  2 

of the 19 cases d id  no t s u f f e r  from S c a r le t  Fever w h ile , o f 

the rem aining 17 p a t ie n t s ,  no desquam ation was observed  in  

tw elve. S ix  o f th e se  tw elve cases were found to  give + ♦ 

re a c tio n s  to  the t e s t  and y e t  none o f them developed an o th e r 

a t ta c k  o f  S c a r le t  Fever w hile p a t ie n ts  in  the h o s p i t a l .

Benson and Simpson perform ed the Dick T est on a 

s e r ie s  o f  50 cases o f S c a r le t  Fever in  the acu te  s ta g es  of 

the  d ise a se  and a lso  in  the co n v a lescen t period* As has 

been a lre a d y  no ted  they used  two v a r i e t i e s  o f to x in s  f o r  

th e i r  work and t h e i r  r e s u l t s  are  shown on Table 20.

TABLE 20.

Source o f Toxin.
1 s t .  -  3rd .Day 

of I l l n e s s •
1 4 th . -  

of i:
33rd .Day 

L lness.

D + D - D + D -

Edinburgh, 49 1 14 36(72#)

London
(B1962)

50 0 24 26(52#)

In  th i s  s e r ie s  we have an example o f the  d if fe re n c e s  

in  r e s u l t s  which occur from time to  tim e. The t e s t s  were
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made in  d u p lic a te  and in  those perform ed du ring  the f i r s t  

th re e  days of i l l n e s s  the r e s u l t s  were in  very  c lo se  agreement 

- the  London to x in  producing p o s i t iv e  re a c tio n s  in  a l l  o f the 

50 cases w hile the Edinburgh to x in  f a i l e d  to  do so in  only  

one in s ta n c e . The r e s u l t s  o b ta in ed  w ith  the same to x in s  on 

the same p a t ie n ts  a t  a l a t e r  s tag e  o f the i l l n e s s  (from the 

14 th . to  the 33 rd . day) d id  n o t, however, agree w ith  one 

a n o th e r . The London to x in  produced p o s i t iv e  r e s u l t s  in  48# 

o f the  co n v a lescen t p a t ie n ts  w hile the Edinburgh f i l t r a t e  was 

found to  give r i s e  to  p o s i t iv e  r e a c tio n s  in  only  28# o f these  

p a t i e n t s . This d if fe re n c e  of f u l ly  20# i s  d i f f i c u l t  to  

e x p la in . The to x in s  were used  in  p ro p er d i lu t io n s  and one 

would expect them to  give r e s u l t s  which would correspond w ith  

each o th e r . The reason  fo r  the d isc rep an cy  m ight be due to  a 

d e te r io r a t io n  o f the  to x in  co n ten t o f one of the s o lu t io n s .

I f  t h i s  were so , the s tre n g th s  of the  d i lu t io n s  would n o t 

co in c id e  and the  two r e s u l t s  would n o t be r e a l l y  com parable.

I t  i s  o f v i t a l  im portance th a t  the  to x in  d i lu t io n s  

should  be s ta n d a rd ise d  p ro p e rly  b e fo re  use f o r  i t  i s  p o ss ib le  

th a t  we could o b ta in  a p o s i t iv e  r e s u l t  in  most p a t ie n ts  i f  

we employed a s tro n g  enough to x in  d i lu t io n .  Another p o ss ib le  

source of f a l l a c y  i s  th a t  the commercial to x in s  may have 

d e te r io r a te d ,  and so l o s t  p a r t  of t h e i r  to x in  c o n te n t, b efo re  

r e c e ip t  and u se . While we are  unable to  prove th is  p o in t  in  

the p re se n t work we were fo rced  to  su sp ec t some d e te r io r a t io n  

o f the  to x in  d i lu t io n  on a t  l e a s t  one occasion  when a f re s h  

supp ly  o f Dick Toxin, u sed  im m ediately on d e l iv e ry , was found 

to  g ive r i s e  to  n eg a tiv e  re a c tio n s  in  a l l  the  cases f o r  which 

i t  was used .

THE PERSISTENT POSITIVE REACTORS IN THE PRESENT WORK.

When the course o f the r e a c tio n s  to  su ccess iv e  Dick
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T ests  was examined i t  was no ted  th a t  the  m a jo rity  of those 

cases which were found to  be p o s it iv e  r e a c to rs  on adm ission 

to  h o s p i ta l  gave n eg a tiv e  r e s u l t s  when r e - te s t e d  du ring  

convalescence* This change from p o s it iv e  to  n eg a tiv e  re a c tio n  

occurred  u s u a lly  du ring  the f i r s t  te n  days o f the i l l n e s s  and 

few cases were i l l  f o r  more th an  th ree  weeks b efo re  g iv in g  

n eg a tiv e  r e s u l t s  to  the t e s t .  These f a c t s  ho ld  when e i th e r  

the  "P ositive*1 group o r the " P o s itiv e  + I r r e g u la r "  group o f 

cases i s  co n s id ered . Of the 300 cases te s te d  w ith  the  Dick 

T est 142 o r 4 7 .3#  were no ted  as p o s i t iv e  r e a c to r s ,  w hile 172 

o r 57 .3#  were reco rded  as p o s i t iv e  p lu s  i r r e g u la r  p o s i t iv e  

r e a c to r s .  When co n s id e rin g  the  q u es tio n  o f the numbers of 

cases in  each of th e se  groups which became n eg a tiv e  r e a c to r s  

du ring  convalescence each group was t r e a te d  s e p a ra te ly .

P o s it iv e  (R egular) Group.

In  th i s  group 142 o r 4 7 .3#  o f the 300 cases te s te d  

gave p o s i t iv e  r e s u l t s  to  the  Dick T est and o f th e se  131 o r 

92 .6#  became n eg a tiv e  during  t h e i r  p e rio d  o f tre a tm e n t in  

h o s p i t a l ,  le av in g  11 o r 7 .74#  who rem ained p o s i t iv e  th roughou t. 

When these  f ig u re s  were consid ered  accord ing  to  the  in d iv id u a l 

groups o f one hundred cases to  which they  belonged i t  was 

no ted  t h a t ,  w hile sm all d if fe re n c e s  d id  e x i s t ,  th ey  agreed 

f a i r l y  c lo s e ly  w ith  th o se  a r r iv e d  a t  from an exam ination  o f 

the  e n t i r e  s e r ie s .

TABLE 21.

Group.
#  becoming N egative 

during  
C onvalescence.

# rem aining P o s it iv e  
th roughout 

i l l n e s s .

1 -  100 87.5 12.5

101 -  200 93.3 6 .7

201 - 300 95.35 4.65

1 -  300 92.26 7.74

I t  w i l l  be observed th a t  th e  p ercen tag es o b ta in ed
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from Groups 101-200 and 201-300 correspond  c lo s e ly  w ith  those 

o b ta in ed  from the  whole s e r i e s ,  w hile in  the cases in  Group 

1-100 the  d if fe re n c e  no ted  i s  on a h ig h e r  s c a le . This 

d i f f e re n c e , however, i s  n o t too g re a t  to  in v a lid a te  i t s  

com parison w ith  those a lre a d y  mentioned* F urtherm ore, the  

m a jo rity  o f those  cases which became n eg a tiv e  r e a c to rs  to  

the  t e s t  during  convalescence d id  so during  t h e i r  f i r s t  ten  

days o f i l l n e s s .  F u lly  50# o f the 142 cases f e l l  in to  th i s  

c a teg o ry  w hile the percen tage v a r ie d  from 5 2 .5#  in  one group 

to  67 .5#  in  another* The number o f cases which d id  n o t 

become n eg a tiv e  u n t i l  a f t e r  t h e i r  2 0 th .d ay  o f i l l n e s s  was 

sm a ll, the average being  10*5# and i t s  l im its  5# and 18 .6# . 

The f ig u re s  and p ercen tag es are  s e t  f o r th  in  Table 22.

TABLE 22.

Group.

T o ta l 
No. 

P o s i­
t iv e  .

Number becoming N egative during  th e  v ario u s 
Day G roupings.

Days 111.

1 - 1 0 11 -  15 16 -  20 21 ♦

1-100 40 27 (67 .6#) 3 (7 .5# ) 3 (7 .5# ) 2 (5#)

101-200 59 31 (52 .6#) 12 (20 .3#) 7 (11 .8#) 5 (8 .47#)

201-300 43 27 (62.79#) 2 (4 .65# ) 4 (9 .3# ) 8 (18 .6#)

1-300 142 ,85 (59.85#) ,17(11 .97#) ,14 (9 .85#) 15 (10.56#)

P o s it iv e  and I r r e g u la r  Group.

This group c o n s is ts  o f those  p a t ie n ts  who, in  the 

e a r ly  days of t h e i r  i l l n e s s ,  were n o ted  as hav ing  given 

p o s i t iv e  re a c tio n s  to  the Dick Test* Although 30 of the  cases 

gave a p re lim in a ry  n eg a tiv e  r e s u l t  b e fo re  g iv in g  p o s i t iv e  

ones, th e  f ig u re s  from th i s  group were regarded  as re p re se n tin g  

more c lo s e ly  the  tru e  number o f p o s i t iv e  r e a c to r s  than  the  

P o s itiv e  (R egular) Group and f o r  th i s  reason  were used in  a l l  

the f i n a l  c a lc u la t io n s  in  th e  work. 172 o r 5 7 .3 #  o f the 

cases gave p o s i t iv e  r e s u l t s  to  the t e s t  and 161 o r 93 .6#  o f
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th e se  were found to  become n eg a tiv e  during  convalescence , 

w hile  11 o r 6 .4 #  rem ained p o s i t iv e  th roughout t h e i r  i l l n e s s .  

Reviewed as a w hole, and in  se p a ra te  g ro u p s, the r e s u l t s  

appear as i s  shown in  Table 23 and c lo s e ly  resem ble those 

o b ta in ed  in  the P o s it iv e  (R egular) Group.

TABLE 23.

Group.
# becoming N egative 

du ring  
C onvalescence.

# rem aining P o s it iv e  
th roughout 

I l l n e s s .

1-100 89.6 10.4

101-200 94.12 5.88

201-300 96.25 3.75

1-300 93.6 6.4

As in  the case of the R egular group the  m a jo rity  

o f cases became n eg a tiv e  du ring  the f i r s t  10 days o f I l ln e s s  

w hile few remained p o s i t iv e  a f t e r  the th i r d  week. Taking the  

cases as a w hole, 63.37# became n eg a tiv e  during  the  f i r s t  te n  

days, the percen tage  f o r  the in d iv id u a l hundreds b e in g  72.9%, 

64 .28# and 55 .88# , w hile  the percen tage o f those rem aining 

p o s i t iv e  a f t e r  the  th i r d  week and y e t g iv in g  n e g a tiv e  r e s u l t s  

b efo re  d ism issa l from h o s p i ta l  were 19 .64# , 7 .35#  and 4 .1 6 # , 

th e  average percen tage f o r  th e  e n t i r e  300 cases b e in g  10.46#.

These f ig u re s  are shown in  Table 24 f o r  com parison 

w ith  those a lread y  no ted  in  Table 22.

TABLE 24.

Group

T o ta l
No.

P o si­
t iv e .

Number becoming N egative du rin g  the  v a rio u s  
Day G roupings.

Days 111.

1 - 1 0 11 -  15 16 -  20 21 +

1-100 48 35 (72.9/6) 3 (6 .25)0 3 (6.25%) 2 (4 .16$)

101-200 68 38 (55 .88 /0 14 (20.58)0 7 (10 .29)0 5 (7 .35$)
201-300 56 36 (64.28)0 2 ( 3 .75)0 5 (8.92%) 11 (19.64$)

1-300 172 209 (63.37#) 19 (11 .04)0 15 (8 .72$ ) 18 (10 .46$)

R a te /
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Hate a t  which the P o s itiv e  R eactors became 
N egative R e a c to rs .

F u rth e r  exam ination of the time which e lap sed  

b e fo re  the p o s i t iv e  r e a c to rs  became n eg a tiv e  ones rev ea led  

the  f a c t  th a t  the cases in  the th ree  se p a ra te  groups d id  

n o t y ie ld  n eg a tiv e  re a c tio n s  to  the t e s t  a t  the  same r a te  as 

one an o th e r . Group 1 and 3 (Cases 1-100 and 201-300) w hich, 

as was a lre ad y  n o te d , were te s te d  w ith  the Burroughs Wellcome 

ic Co. Toxin, were found to  d i f f e r  in  c e r ta in  re sp e c ts  from 

Group 2 (Cases 201-300) fo r  whose t e s t s  the Toxin su p p lied  by 

M essrs.Parke Davis A Co. was employed. The c h ie f  d if fe re n c e  

lay  in  th e  f a c t  th a t  in  Groups 1 and 3 a la rg e r  percen tage 

of p o s i t iv e  r e a c to rs  became n eg a tiv e  during  the f i r s t  ten  

days of i l l n e s s  than  occurred  in  Group 2 . Furtherm ore, in  

the second te n  days o f i l l n e s s  the p rocess was rev e rsed : th e  

percen tag e  o f p o s i t iv e  r e a c to r s  g iv in g  n eg a tiv e  r e s u l t s  be ing  

much h ig h e r  in  Group 2 than  in  Groups 1 and 3 . This v a r ia t io n  

r e a l ly  on ly  a p p lie d  to  the  f i r s t  th re e  weeks o f i l l n e s s  and 

during  th i s  p e rio d  the percen tage  o f cases becoming n eg a tiv e  

was p r a c t i c a l ly  th e  same in  a l l  the  groups.

This q u es tio n  i s  i l l u s t r a t e d  in  Tables 25 and 26 

and in  Graph 1.

TABLE 25 .

PERCENTAGE OF POSITIVE REACTORS BECOMING 
NEGATIVE DURING CONVALESCENCE.

Days 111.

Group. 1-10 11-15 16-20 21 + 1-21

1-100 67.5 7 .5 7 .5 5 to.
CMGO

101-200 52.5 20.3 11.8 8.47 84.83

201-300 62.79 4.65 9 .3 18.6 76.75

1-300 59.85 11.97 9.85 10.56 81 .7

The above f ig u re s  and accompanying graph dem onstrate 

th a t  the  percen tage  o f p o s i t iv e  r e a c to r s  becoming n eg a tiv e  ones
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i s  sm a lle r  in  Group 2 than  in  Groups 1 and 3 du ring  the f i r s t  

ten  days o f i l l n e s s ,  b u t much g re a te r  from the 1 1 th . to  the 

1 5 th .d ay . I t  i s  d i f f i c u l t  to  a s c e r ta in  i f  th is  v a r ia t io n  i s  

o f any s ig n if ic a n c e  and, i f  so , what f a c to r s  are  re sp o n s ib le  

f o r  i t s  occu rren ce . The to x in s  employed fo r  Groups 1 and 3 

were su p p lie d  by M essrs.Burroughs Wellcome & Co. w hile 

M essrs.Parke Davis & Co. su p p lied  those which were used fo r  

Group 2 . In  o th e r  w ords, the percen tage  o f p a t ie n ts  whose 

re a c t io n  to  the Dick T est changed from P o s itiv e  to  N egative 

was sm a lle r  in  those te s te d  w ith  the Parke Davis & Co. Toxin 

than  in  those  cases which were te s te d  w ith  the Burroughs 

Wellcome Toxin during  the f i r s t  te n  days of i l l n e s s  b u t g r e a te r  

during  th e  nex t f iv e  days (1 1 th . -  1 5 th .d a y s ) . This f a c t  

suggests th a t  the Parke Davis Toxin was o f g re a te r  co n c en tra tio n  

than  the Burroughs Wellcome Toxin. This su g g estio n  i s  supported  

by the f a c t  th a t  when the  r e a c t io n  of p a t ie n ts  to  the  t e s t  on 

adm ission to  h o s p i ta l  was a s c e r ta in e d  i t  was found th a t  the  

Parke Davis Toxin gave h ig h o r r e s u l t s  than  the Burroughs 

Wellcome Toxin. Both brands o f to x in , however, a re  is su ed  by 

the makers w ith  the  sta tem en t th a t  the dose recommended f o r  

the t e s t :  (0 .2 c c . w ith  the B.W.& Co. Toxin and O .lc c . w ith  

the P.D. & Co. Toxin) co n ta in s  one sk in  t e s t  dose o f to x in  and 

i f  th i s  be c o r re c t  some o th e r  f a c to r s  must be re sp o n s ib le  f o r  

the  d if fe re n c e s  n o te d . W hile, o f co u rse , the to x in  producing 

p ro p e r t ie s  o f the s t r a i n s  o f haem oly tic  s tre p to c o c c i  used in  

the  two la b o ra to r ie s  may v ary  s u f f i c i e n t ly  to  produce in  one 

brand  o f to x in  a to x in  which has a c lo s e r  a f f i n i t y  f o r  the sk in  

than  the  to x in  produced by the  o th e r  s t r a i n  of haem oly tic 

s tre p to c o c c u s  the probab le ex p lan a tio n  to  the q u e s tio n  was 

sought along an o th er l i n e .

The p a t ie n ts  In  each of the th re e  groups were 

arranged  accord ing  to  t h e i r  ages and th e  curves reproduced in
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Graph 2 were c o n s tru c te d . Prom a study  of th ese  th re e  

curves i t  was no ted  th a t  the number of cases aged 1-10 years 

and 11-15 y ea rs  o ccu rrin g  in  each group was as fo llo w s .

TABLE 27.

Group. 1 2 3

Number (1-10 years 64 73 62
o f ( —

Cases (11-15 years 20 14 14

Taken y ear by y ea r du ring  the  f i r s t  te n  y ea rs  the 

cases can be arranged  as in  Table 28.

TABLE 28.

Age in  Years -1 14 2 + 3+ 44 54 64 74 84 94 10-

Group 1 3 3 6 4 10 13 6 7 9 3

41 2 1 1 7 8 9 4 8 10 11 9 5

" 3 11 8 5 8 5 7 8 8 2

These f ig u re s  were then  added to g e th e r  y ea r by y ea r 

and the  r e s u l t a n t  ta b le  (Table 29) shows the  t o t a l  number o f 

cases in  each group in  any age group from 1-10 y e a rs .

TABLE 29.

r: Age in  Years -1 14 24 3+ 44 54 64 74 84 94 104
1

Group 1 3 6 12 16 26 39 45 52 61 64

! * 2 1 2 9 17 26 30 38 48 59 68 73

! * 3 11 19 24 32 37 44 52 60 62

The r e s u l t s  a re  shown on Graph 3 . They w i l l  be found 

in  Curve A which dem onstrates t h a t ,  a t  p r a c t i c a l ly  a l l  ages in  

the f i r s t  te n  years the number o f p a t ie n ts  in  Group 2 exceeded 

those  in  the o th e r  groups.

In  a s im ila r  manner the percen tage  o f p o s i t iv e  

r e a c to r s  who became n eg a tiv e  du ring  the f i r s t  ten  days o f 

i l l n e s s  was c a lc u la te d  and p lo t te d  o u t. These r e s u l t s  a re  

re p re se n te d  in  Curves B and C o f Graph 3 ; C being  the  curve
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o b ta in ed  from " P o s it iv e ” R eactors w hile B re p re se n ts  the 

r e a c t io n  of the " P o s it iv e  and I r re g u la r"  group. In  bo th  cases 

i t  w i l l  be no ted  th a t  the t o t a l  percen tages o b ta in ed  in  Group 

2 w ere, a t  p r a c t i c a l ly  a l l  th e  days, low er then those o b ta in ed  

from Groups 1 and 3 . Furtherm ore the curves c o n s tru c te d  from 

the r e s u l t s  o b ta in ed  from Groups 1 and 3 fo llow  one an o th er 

f a i r l y  c lo s e ly . I t  i s  in te r e s t in g  to  no te  t h a t ,  w hile th e re  

is  a la r g e r  percen tage  o f cases o f ages one to  te n  years in  

Group 2 than  in  the  o th e r  groups, the percen tage  o f p o s i t iv e  

cases becoming n eg a tiv e  re a c to r s  i s  always co rresp o n d in g ly  

low er in  th is  group than  in  the  o th e r  two g ro u p s. From the  

curves i t  would appear t h a t ,  in  a group of cases , the  percen tage  

of p a t ie n ts  who, on adm ission to  h o s p i t a l ,  a re  found to  be 

p o s i t iv e  r e a c to rs  to  the Dick T est and who become n eg a tiv e  

re a c to r s  during  the  f i r s t  te n  days of i l l n e s s ,  v a r ie s  in v e rs e ly  

w ith  th e  ages of the  p a t ie n ts  in  the  group.

NUMBER OF TESTS REQUIRED BEFORE POSITIVE REACTOR 
BECOMES NEGATIVE REACTOR.

While the  q u es tio n  o f the  number o f  days which 

e lap sed  b efo re  a p a t ie n t  who, on adm ission to  h o s p i t a l ,  was 

found to  give a p o s i t iv e  r e s u l t  to  the  Dick T est became a 

n e g a tiv e  r e a c to r  was being  considered  a f u r th e r  p o in t of 

i n t e r e s t  was n o ted . When the number of Dick T ests  which were 

perform ed on any p a t ie n t  b efo re  the  p a t ie n t  was found to  y ie ld  

perm anently  n eg a tiv e  re a c tio n s  to  the t e s t  was co nsidered  in  

r e l a t io n  to  th e  age of the  p a t ie n t  i t  was found th a t  the  younger 

p a t ie n ts  gave n eg a tiv e  r e a c tio n s  a f t e r  fewer t e s t s  than  the 

o ld e r  p a t i e n t s .  This f a c t  was e l i c i t e d  by ta k in g  the average 

age o f a l l  p a t ie n ts  becoming perm anently  n eg a tiv e  to  the  t e s t  

a f t e r  the  second, th i r d ,  fo u r th  and f i f t h  t e s t s .  Owing to  

fewness in  numbers i t  was n o t p o s s ib le  to  proceed w ith  the  

in v e s t ig a t io n  beyond the f i f t h  t e s t .  The average ages were
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c a lc u la te d  w ith  reg a rd  to  th ese  t e s t s  in  each o f the  th re e  

groups o f cases w ith  the fo llow ing  r e s u l t s .

TABLE 30 .

Number o f Dick T ests perform ed on p a t ie n ts  b efo re  
F i r s t  Permanent N egative R eactions were o b ta in ed  
compared w ith  the Age o f the P a t ie n ts .

Number o f Dick T ests  Perform ed.

Group. 2 3 4 5

1 (1-100) 6.3 8 .8 13.2 31.5

2 (101-200) 9.2 13.9 12.1 8 .9

3 (201-300) 11.3 12.3 12.75 16.5

Average age in  Y ears.

These f ig u re s  dem onstrate th a t  in  Groups 1 and 3 

the  average age shows a d e f in i t e  in c re a se  in  each o f the fo u r  

d iv is io n s .  The to x in s  used fo r  the t e s t s  on p a t ie n ts  in  th e se  

groups was su p p lied  by M essrs.Burroughs Wellcome & Co. In  

Group 2 we f in d  th a t  the  average fo r  th e  p a t ie n ts  in  the 

d iv is io n s  2 Dick T ests  and 3 Dick T ests  fo llow s the  same tr e n d , 

bu t th a t  in  subsequent d iv is io n s  i t  becomes i r r e g u la r .  In  the 

4 Dick T es t d iv is io n  i t  does n o t show much d e v ia tio n  from the  

courses taken  by D iv is io n s 1 and 2 b u t the  average age of th e se  

p a t ie n ts  becoming n eg a tiv e  a f t e r  f iv e  Dick T ests  f a l l s  f a r  

sh o r t  o f th e  corresponding  ages in  Groups 1 and 3 . The t e s t s  

in  Group 2 were perform ed w ith  M essrs.Parke Davis & Co. Toxin. 

F u r th e r ,  i t  w i l l  be no ted  th a t  the average ages o f the  p a t ie n ts

in  each d iv is io n  in  Group 1 in c re a se  by la rg e r  amounts than  those

in  Group 3 . As th e  to x in  used  in  th ese  groups was su p p lied  by

the same la b o ra to ry  the reason  fo r  th i s  d if fe re n c e  p robab ly  l i e s

in  the f a c t  th a t  w hile the ages o f 72.5#  o f the p o s i t iv e  

re a c to r s  in  Group 1 la y  between one and ten  y ears  and only  7 .5#  

were over 20 years  o f  age on ly  53 .5#  o f Group 3 were o f the  

ages one to  ten  y ea rs  and 11 .6#  were over 20 y ea rs  o f age.

The 300 cases were then  review ed as a whole and
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the  average ages fo r  each "Number o f Dick T ests  D iv is io n s"  

was c a lc u la te d  w ith  the fo llow ing  r e s u l t s .

TABLE 3 1 .

Number o f Dick T ests  perform ed on p a t ie n ts  b efo re  
F i r s t  Permanent N egative R eactions were o b ta in ed  
w ith  the  Age o f P a t ie n ts .
r - - - - - - - - - - - - - —  " " ....

j

! Cases
1

| 1-300

Number o f Dick T ests Perform ed.

2 3 4 5

8 .9 11.9 11.3 13.9

Average Age in  Y ears.

Such r e s u l t s  correspond w ith  those a lre a d y  o b ta in ed  

from the  in d iv id u a l Groups. Although the  average age of those  

p a t ie n ts  who d id  n o t give n eg a tiv e  re a c tio n s  to  the Dick T est 

u n t i l  they  had rece iv ed  fo u r  t e s t s  is  l e s s ,  by 0 .3  y e a rs , than

th a t  o f p a t ie n ts  becoming n eg a tiv e  a f t e r  th ree  t e s t s  the s e r ie s

as a whole dem onstrated th a t  the  younger p a t ie n ts  tend  to  r e a c t  

in  a n eg a tiv e  manner a f t e r  a fewer number o f t e s t s  than  the  

o ld e r  p a t ie n t s .

Z ingher p u b lish ed  a ta b le  which showed the  number of 

days taken  by a s e r ie s  o f cases to  g ive n eg a tiv e  r e s u l t s  to  

the Dick T est and i t  was p o ss ib le  to  c a lc u la te  from i t  the 

average age of the p a t ie n ts  becoming n eg a tiv e  a f t e r  the second 

and th i r d  consecu tive  t e s t s .  The average ages f o r  these  two

groups i s  shown in  Table 32.

TABLE 32 .

Number o f  Dick T ests  perform ed on p a t ie n ts  b e fo re  

F i r s t  Permanent N egative R eactions were ob ta ined  compared w ith  

Age o f P a t ie n ts .

Number o f Dick T ests Perform ed.

2 3

11.7 12.6

Average Age of P a tie n ts  in  Y ears.
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These r e s u l t s  resem ble the f ig u re s  ob ta ined  from 

my own work and in  p a r t ic u la r  they  agree c lo s e ly  w ith  the 

averages a r r iv e d  a t  in  Group 3.

The r e s u l t s  o f th i s  a sp ec t o f the work are 

i l l u s t r a t e d  by Graph 4. I t  would appear th a t ,  w ith in  l im i t s ,  

the number of Dick T ests ( th e  p a t ie n t  being  te s te d  every  day) 

perform ed befo re  a p a t ie n t  becomes a n eg a tiv e  r e a c to r  to  

the t e s t  v a r ie s  accord ing  to  the age o f the c a se . F u r th e r ­

more, the younger p a t ie n ts  become n e g a tiv e , th a t  i s ,  develop 

immunity to  S c a r le t  Fever in  a s h o r te r  p e rio d  than  the 

o ld e r  ones. This p ro p o s itio n  i s  s u rp r is in g  and appears to  

be c o n tra ry  to  the u su a l ideas concerning the p ro d u c tio n  o f 

immunity. I t  i s  accep ted  on a l l  hands th a t  among normal 

c h ild re n  we f in d  more p o s i t iv e  Dick R eactors than  among 

normal a d u l t s .  F u r th e r , the percen tage of c h ild re n  g iv ing  

p o s i t iv e  Dick re a c tio n s  v a r ie s  in v e rse ly  w ith  the age of 

the c a se s . I t  ap p ea rs , however, th a t  younger c h ild re n  

develop immunity more ra p id ly  than  do o ld e r  ones. This f a c t  

seems to  suggest th a t  the younger c h ild re n  appear to  be ab le  

to  a c c e le ra te  the p ro d u ctio n  o f a n tib o d ie s  to  S c a r le t  Fever 

which had been p ro g re ss in g  slow ly  b efo re  th ey  became in fe c te d  

b u t had n o t ,  and would n o t norm ally  have , reached a p o in t 

which would p ro te c t  the  c h ild  a g a in s t S c a r le t  F ever. I t  i s  

h e ld  by many th a t  th i s  g rad u al form ation  of immunity i s  

due to  th e  c h i ld  re c e iv in g  many sm all s u b - in fe c t iv e  doses 

o f  the  in f e c t io n  and i t s  occurrence and p ro g re ss iv e  

development i s  shown by the fo llo w in g  ta b le s  p rep ared  by 

Z ingher.
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TABLE 5 5 .

R esu lts  w ith  Dick T est a t  P u b lic  School No.4 Bronx.

Age . % Dick P o s it iv e .

5-6 years 62.5

6-7 u 51.35

7-8 it 33.33

8-9 t» 35.29

9-10 it 20.00

10-15 it 12.85

TABLE 54 .

The Dick T est a t  d i f f e r e n t  age groups.

Age. P ercentage Dick P o s i t iv e .

0 - 6 months 44.8 44.8

6 - 12 months 64.2 65.3

1 - 2 years 70.7 71.6

2 - 3 n 67.8 64.2

3 - 4 it 59.4 60.5

4 - 5 ft 46.4 48*4

5 - 10 tt 35.4 33 .6

10 - 15 it 25.4 22 .8

15 - 20 it 26.3 16.8

20 + it 17.9 14.4

* P a r t i a l  immunity due to  p la c e n ta l  tra n sm iss io n  
o f m aternal immunity.

The o ld e r  p a t i e n t ,  by reason  of h is  having

c o n tra c te d  S c a r le t  Fever and a lso  by g iv in g  a p o s i t iv e  

r e a c t io n  to  the Dick T e s t , has e v id e n tly  f a i l e d  to  produce 

s u f f i c i e n t  immunity to  p ro te c t  him a g a in s t the in f e c t io n  

and once he has c o n tra c te d  the d ise a se  h is  immunity form ing 

a b i l i t i e s  are  n o t in c re a se d  to  th e  same e x te n t as in  

younger p a t ie n t s .
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NUMBER OF DAYS TAKEN FOR POSITIVE REACTORS TO GIVE 
NEGATIVE REACTIONS TO THE DICK TEST.

When the number o f Dick T e s ts , which were perform ed 

on any p a r t i c u la r  p a t ie n t  b efo re  the f i r s t  permanent N egative 

r e s u l t  was o b ta in ed , was co n s id e red , i t  was no ted  t h a t ,  in  

the m a jo rity  o f c a s e s , seven o r e ig h t t e s t s  were re q u ire d  to  

produce th is  r e a c t io n . A number o f cases were found to  give 

n eg a tiv e  r e s u l t s  a f t e r  the  second t e s t  and an in c re a s in g  number 

of n eg a tiv e  r e s u l t s  were no ted  on the succeeding  d ay s . This 

f in d in g  ho lds good f o r  bo th  the "Regular*1 and "R egular p lus 

I r r e g u la r "  groups o f cases and the  r e le v a n t  f ig u re s  fo r  each 

are  shown in  Table 35.
TABLE 35.

P ercen tage of P o s itiv e  R eactors becoming N egative 
on each T e s t . T est on which f i r s t  Permanent 
N egative R e su lt was n o ted .

Dick T est 2 3 4 5 6 7 8 9 10
R egular 

Group, 25.4 39.4 54.2 64 .8 69.7 74 .6 78.9 81 .7 84.5
R egular p lus 

I r r e g u la r  
Group,

20 .9 39.5 54.1 66.9 72 .1 76.7 80.2 83.1 86.6

Dick T est 11 12 13
•

15 17 18 19 24
Never 
Nega­
t iv e  .

R egular 
Group, 85.2 86.6 88 . . 89.4 90 .8 91.5 92.2 7 .7

R egular p lu s  
I rr .G ro u p , 87.2 88.4 89.5 90.1 91.3 92.4 93 93.6 6 .4

I t  w i l l  be n o ted  th a t  the f ig u re s  f o r  each group

correspond  c lo s e ly  w ith  each o th e r  and no r e a l  p o in ts  of 

d if fe re n c e  can be dem onstrated .

The on ly  p o in t a t  which any d ivergence is  p re se n t 

i s  found in  the  p ercen tag e  of n e g a tiv e  r e s u l t s  o b ta in ed  a f t e r  

the second Dick T e s ts . Here we f in d  th a t  th e re  i s  a d if fe re n c e  

of n e a r ly  5% between the  two g roups, b u t when i t  i s  r e c a l le d  

th a t  a l l  the i r r e g u la r ly  p o s i t iv e  cases were n eg a tiv e  a f t e r  

the f i r s t  t e s t  and then  p o s i t iv e  a f t e r  the  second one, i t  w i l l
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be seen th a t  th e  d if fe re n c e  i s  due to  t h e i r  in c lu s io n  and has 

no b ea rin g  on th e  percen tage  o f cases becoming n eg a tiv e  a f t e r  

c e r ta in  d e f in i t e  t e s t s  which are  shown on the  ta b le  (Table 35 ). 

The graphs rep roduced , Graphs 5 and 6 , were o b ta in ed  by 

p lo t t in g  out the above p e rce n tag e s . They show a c lo se  s im i la r i ty  

one w ith  the o th e r  and i l l u s t r a t e  th a t  the  m a jo r ity  o f the  cases 

became n eg a tiv e  a f t e r  seven to  ten  t e s t s .  Curves o b ta in ed  from 

the p ercen tages c a lc u la te d  from the r e s u l t s  o b ta in ed  in  Groups 

1, 2 and 3 o f the Dick T ests  were superim posed on those a lre ad y  

c o n s tru c te d  and rev ea led  the in te r e s t in g  f a c t  t h a t ,  in  a l l  

th re e  groups, w hether we co n s id e r the  "Regular* o r the  "R egular 

p lus I r r e g u la r "  s e r i e s ,  the r e s u l t s  correspond w ith  one an o th e r.

The P e r s is te n t  P o s it iv e  R e a c to rs .

An exam ination  o f the r e s u l t s  o b ta in ed  in  th e  p re se n t 

s e r ie s  o f cases showed t h a t ,  as in  r e s u l t s  o b ta in ed  by o th e r  

w orkers, a sm all number o f p a t ie n ts  rem ained p o s i t iv e  r e a c to r s  

to  the Dick T est th roughout t h e i r  i l l n e s s .  In  a l l ,  11 o f the 

300 p a t ie n ts  te s te d  were found to  belong  to  th i s  c la s s ;  th i s  

f ig u re  g iv in g  an average o f 3 .66#  which i s  c o n s id e rab ly  low er 

than the corresponding  p ercen tag es reco rded  by Z lnghor, namely 

7# and 8 .7 # . I t  h a s , how ever, a lre a d y  been n o ted  th a t  in  

s e v e ra l o f the cases no ted  by Z ingher in  bo th  o f h is  s e r i e s ,  

the c o rre c tn e ss  o f the d ia g n o sis  o f S c a r le t  Fever was open to  

q u e s tio n .

The inc id en ce  o f P e r s is te n t  P o s itiv e  R eactors in  the 

th re e  Groups o f p a t ie n ts  in  the  p re s e n t work was as fo llo w s

TABLE 36.

Group•
Number of P e r s i s te n t  

P o s i t iv e  R eac to rs .
1 (Cases 1 - 100) 5
2 (Cases 101 -  200) 4
3 (Cases 201 -  300) 2
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I f  th e se  cases are  arranged  accord ing  to  the brand 

of Dick Toxin employed fo r  the t e s t s  i t  w i l l  be seen th a t  the 

r e s u l t s  can be arranged as in  Table 37.

TABLE 37.

Brand of Dick Toxin. P e r s is ta n t  P o s it iv e  R eac to rs .

B.W. & Co. 7 (S.5/£)

P.D. & Co. 4 (i .0%)

As the number of cases under review  was sm all i t  was 

n o t p o ss ib le  to  compare the number of p e r s i s te n t  P o s itiv e  

R eactors which o ccu rred  in  P a v ilio n  N o.10, w hich, as we have 

a lre a d y  n o te d , con ta in ed  acu te  and co n v a lescen t Wards, w ith  

those which were n o ted  in  P a v ilio n  No.9 in  which the  acu te  and 

co n v a lescen t p a t ie n ts  were n u rsed  in  the  same w ards.

The 11 cases which gave p o s i t iv e  r e s u l t s  to  the t e s t  

d u ring  convalescence were n o ted  on t h e i r  adm ission to  H o sp ita l 

to  be s u f fe r in g  from d e f in i te  a t ta c k s  o f S c a r le t  Fever and the 

course o f  t h e i r  i l l n e s s  to g e th e r  w ith  th e  com plica tions which 

occurred  in  some o f them confirm ed th is  d ia g n o s is . T h e ir ages 

v a r ie d  from 5 years  to  18 y ea rs  and n ine  of the e lev en  cases 

were m a le s , the  rem aining two being  fe m a le s .

TABLE 38.

Age in  Years 5 6 7 8 9 13 18

Number 2 2 1 1 3 1 1

Sex Females Males

In  e ig h t o f the cases the f a c ie s  o f the p a t i e n t ,  

the  b r ig h t  p u n c ta te  ra s h  and the ty p ic a l  tongue allow ed no 

d i s b e l i e f  of the o r ig in a l  d ia g n o s is . In  two of the  rem aining 

cases the  ra sh  was p u n c ta te  in  type and the c h a ra c te r  of the  

tongue and the occurrence o f O to rrhoea, R hinorrhoea and C e rv ica l 

A d en itis  in  one and O torrhoea and Rheumatism in  the  o th e r  

he lp ed  to  confirm  the  o r ig in a l  d iag n o sis  o f S c a r le t  Fever.
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The l a s t  case was adm itted  to  h o s p i ta l  w ith  ty p ic a l  "P in  P o in t" 

desquam ation on h is  hands and f e e t  one day a f t e r  h is  younger 

s i s t e r  had been adm itted  to  h o s p i ta l  s u f fe r in g  from S c a r le t  |

Fever and during  h is  convalescence developed a degree of 

C e rv ica l A d e n itis : th is  com plica tion  h e lp in g  to  confirm  the  

d iag n o sis  of S c a r le t  F ever.

I t  i s  in te r e s t in g  to  no te  th a t  w ith  on ly  two 

e x c e p tio n s , one a boy and the  o th e r  a g i r l ,  a l l  the P e r s i s te n t  

P o s it iv e  R eactors su ffe re d  from one o r more com plica tion  

during  th e i r  convalescence. S ix o f them developed C e rv ica l 

A d e n it is , th ree  O torrhoea, two Rheumatism, two T o n s i l l i t i s  

and one o f them c o n tra c te d  D ip h th e ria  a f t e r  hav ing  been a 

p a t ie n t  in  a S c a r le t  Fever Ward fo r  f iv e  weeks. The q u es tio n  

of the  occurrence o f com plica tions among the p a t ie n ts  who 

were e i t h e r  found to  be n eg a tiv e  r e a c to r s  to  the  Dick T est 

th roughout t h e i r  i l l n e s s  o r who gave n eg a tiv e  re a c tio n s  in  

t h e i r  convalescence a f t e r  having g iven  p o s i t iv e  ones on t h e i r  

adm ission  to  h o s p i ta l  w i l l  be d iscu ssed  in  a l a t e r  s e c t io n  and 

i t  w i l l  s u f f ic e  to  note a t  th i s  p o in t  th a t ,  in  th ese  p a t i e n t s ,  

com plica tions d id  n o t occur in  more than  50# of the c a s e s .

I t  i s  thus ev id en t th a t  cases which rem ain p e r s i s t e n t l y  

p o s i t iv e  to  the  Dick T est throughout t h e i r  i l l n e s s  are  more 

s u s c e p tib le  to  the development o f com plica tions than  are  

those p a t ie n ts  who become n eg a tiv e  re a c to r s  in  the u su a l 

manner.

During convalescence one o f th ese  cases s u f fe re d  

from a re la p se  w h ile , up to  the p re s e n t tim e , we have been ab le  

to  d isc o v e r  th a t  ano ther o f the p a t ie n ts  has c o n tra c te d  a 

second a t ta c k  o f S c a r le t  Fever w ith in  f iv e  months o f h is  

d ism issa l from h o s p i ta l .  This ap p aren t l i a b i l i t y  to  re la p s e  

on the  p a r t  o f  the  P e r s is te n t  P o s i t iv e  r e a c to r s  i s  one which 

may cause co n s id e rab le  a d m in is tra tiv e  d i f f i c u l t y  and we have 

on s e v e ra l  occasions co n s id ered  the  a d v i s a b i l i ty  o f a d m in is te r in g
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to  a l l  such p a t ie n ts  sm all doses of A n tis trep to co ccu s  

s c a r la t in a s  a n t i to x in .  The a d m in is tra tio n  of 5cc . o f th is  

a n t i to x ic  serum w i l l  produce a p assiv e  immunity and i s  s a id  

to  p ro te c t  the p a t ie n ts  fo r  p e rio d s  of from two to  th re e  

weeks. While our l im ite d  experience  on th i s  p o in t ,  based on 

o b se rv a tio n s  made on a l l  c la s s e s  o f f e v e r s ,  i s  fa v o u ra b le , a 

n o te  on the fo llow ing  case i s  n o t w ithou t i n t e r e s t .

A case o f S c a r le t  Fever having occurred  in  a 

D ip h th e ria  Ward, a l l  the p a t ie n ts  who had n o t p re v io u s ly  

s u f fe re d  from the second d ise a se  were te s te d  w ith  the Dick 

T est and a l l  those who y ie ld e d  p o s i t iv e  re a c tio n s  rece iv ed  

5cc . o f S c a r le t  Fever a n t i to x in .  M.V., a g i r l  aged 5 years 

and aw aitin g  d ism issa l from the ward, was no ted  as having 

g iven  a p o s i t iv e  r e a c t io n  to  the  Dick T es t and consequen tly  

re ce iv ed  a p ro p h y la c tic  (5 c c .)  dose of the  serum. F ive days 

l a t e r  she was d ism issed  from h o s p i ta l  and, twelve days o r 

seven teen  days a f t e r  re c e iv in g  the a n t i s c a r l e t  f e v e r  serum, 

was re -a d m itte d  to  h o s p i ta l  s u f fe r in g  from a ty p ic a l  a t ta c k  

o f S c a r le t  Fever. This case appears to  dem onstrate th a t  

w hile  the p ro p h y la c tic  use o f the  serum is  o f g re a t  s e rv ic e  

in  d ea lin g  w ith  nc ro ss  in fe c te d ” wards i t s  e f f e c t  i s  of 

s h o r t  d u ra tio n  and i s  perhaps n o t to  be r e l i e d  on f o r  p e rio d s  

exceeding ten  to  fo u rte e n  days.

While e lev en  cases were reco rded  as P e r s is te n t  

P o s itiv e  R eactors i t  should  be no ted  th a t  i t  was on ly  in  

those  cases which had f a i l e d  to  g ive n e g a tiv e  r e s u l t s  to  the  

t e s t  th a t  were te s te d  in to  convalescence. I t  i s  p o ss ib le  t h a t ,  

i f  a l l  the  300 cases inc luded  in  the s e r ie s  had been r e - t e s t e d  

p r io r  to  d ism is sa l, a much la r g e r  percen tag e  o f P o s it iv e  

R eacto rs m ight have been o b ta in ed . A gain, w hile e lev en  cases  

d id  rem ain p o s it iv e  two o f them had g iven  a f i r s t  n eg a tiv e  

r e a c t io n  befo re  d ism issa l and one o f them would p robab ly  have
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become perm anently  n eg a tiv e  i f  i t  had been p o ss ib le  to  d e ta in  

him lo n g er in  h o s p i ta l  fo r  an o th er t e s t .

Although the  number o f cases i s  too sm all to  allow  

o f r e l i a b le  f ig u re s  being  drawn from them they  seem to  su g g est 

th a t  a la r g e r  number o f males are  found among those  g iv in g  

p e r s i s t e n t ly  p o s i t iv e  re a c tio n s  to  the Dick T est than  fem ales , 

and a lso  th a t  those cases which f a i l  to  become n eg a tiv e  

re a c to r s  a re  f re q u e n tly  c h a ra c te r is e d  by the development of 

one o r more o f the common com plica tions o f the i l l n e s s .

SUMMARY AND CONCLUSION.

The Dick T est was perform ed d a i ly  on a s e r ie s  o f 300 p a t ie n ts  
s u f fe r in g  from S c a r le t  F ever.

The co nsecu tive  d a i ly  t e s t s  were perform ed u n t i l  the  p a t ie n ts  
were n o ted  as hav ing  g iven  " P e r s is te n t  N egative” r e a c t io n s .

The term  " P e r s is te n t  N egative” was a p p lie d  to  the occurrence 
o f n eg a tiv e  r e s u l t s  to  two co nsecu tive  Dick T e s ts .

In  the p re se n t work the  p ercen tage  o f P o s it iv e  R eactions 
o b ta in ed  was 57.3/6. This r e s u l t  does n o t compare w ith  
the v ery  h igh  percen tag e  o f p o s i t iv e  r e s u l t s  o b ta in ed  
by some w orkers, p a r t i c u la r ly  those working in  America, 
b u t i t  agrees c lo s e ly  w ith  r e s u l t s  p u b lish ed  in  the West 
o f S co tlan d  and v ery  c lo s e ly  w ith  those o b ta in ed  by Horne 
from work perform ed in  Knightswood H o sp ita l du ring  1924-1927.

The g re a t  d if fe re n c e s  in  the p u b lish ed  r e s u l t s  may be due to  
th e re  being  a d i f f e r e n t  type o f S c a r le t  Fever p re v a le n t in  
th i s  coun try  when compared w ith  th a t  p re se n t in  America, to  
d if fe re n c e s  in  the manner in  which the  read ings were made 
and a lso  to  the v a r i e t i e s  and q u a l i t i e s  o f the to x in  
so lu t io n s  employed fo r  the t e s t .

C ontrary  to  the  op in ion  ex p ressed  by some w orkers, in c lu d in g  
Z ingher, we do n o t co n s id e r th a t  the Dick T est has any g re a t  
d ia g n o s tic  v a lu e . We have examined many ty p ic a l  cases o f 
S c a r la t in a  from which we have o b ta in ed  N egative r e s u l t s  to  
the Dick T es t. This op in ion  is  supported  by Horne, in  a 
p e rso n a l communication.

When the  percen tage of p o s i t iv e  r e s u l t s  o b ta in ed  on each day 
o f the  i l l n e s s  was co n sid ered  i t  was found th a t  the percen tag e  
o b ta in ed  on the f i r s t  day was low er than  th a t  no ted  on the  
second and th i r d  days. This f in d in g  was a lso  no ted  by H om e, 
Reid and Brown.

I t  was no ted  th a t  the  m a jo r ity  of the cases became n eg a tiv e  
w ith in  the f i r s t  ten  days of i l l n e s s ,  th a t  th ey  d id  so a f t e r  
seven to  ten  t e s t s  and th a t  the younger p a t ie n ts  appeared  to  
become n eg a tiv e  re a c to rs  a f t e r  few er t e s t s  than  did  the 
o ld e r  p a t i e n t s •
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In  every  in v e s t ig a t io n  in to  the  course o f the Dick T est
on p a t ie n ts  s u f fe r in g  from S c a r le t  Fever a sm all percen tag e  
(3 .6 6 ^  in  the p re se n t work) o f cases rem ain p e r s i s t e n t l y  
p o s i t iv e  to  the t e s t .  I f  an y th in g , males seem to  be more 
l i a b le  than fem ales to  be inc lu d ed  in  the group of 
P e r s is te n t  P o s i t iv e s .  The p e r s i s te n t  P o s itiv e  R eactors 
are  more l ia b le  to  s u f fe r  from re la p se s  than a re  the Normal 
R eacto rs and th ey  are  a lso  more s u s c e p tib le  to  com plica tions 
than a re  these  l a t t e r  c a se s .
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B. The E a rly  N egative R eacto rs to  the Dick T es t.

The E a rly  N egative r e a c to r s  to  the  Dick T e s t .

Experim ents w ith  the Blood Serum o f the E a rly  

N egative R eac to rs .

The Reading o f the R e su lts .

Comparison of the R e su lts  o b ta in ed  from the use 

of C ontro l S e ra , Serum from P a tie n ts  in  the  

Acute s ta g e  o f the i l l n e s s  and Serum from 

C onvalescent p a t i e n t s .

C onclusion.

Scope of th e  b la n ch in g , o r S ch u ltz  C h a rlto n , 

method o f te s t in g  the  Blood Serum fo r  the 

presence o f A n tito x in .
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THE EARLY NEGATIVE REACTORS TO THE DICK TEST.

When the r e s u l t s  ob ta in ed  from the Dick T ests 

perform ed on the 300 p a t ie n ts  were review ed i t  was no ted  

th a t  a co n s id e rab le  number o f n eg a tiv e  r e s u l t s  had been 

ob ta in ed  from newly adm itted  p a t ie n t s .  This f a i lu r e  to  

r e a c t  to  the t e s t  was p re se n t in  e a r ly  cases as w ell as in  

those  whose adm ission to  h o s p i ta l  had been postponed u n t i l  

the  5 th . o r 6 th . o r  even l a t e r  day o f i l l n e s s .

The occurrence of a Dick P o s it iv e  r e a c t io n  was 

taken  to  in d ic a te  the  absence in  the body f lu id s  o f the  a n t i ­

body to  the  s trep to co ccu s  S c a r la t in a s .  The f a c t  th a t  an 

in d iv id u a l c o n tra c te d  S c a r la t in a  may be taken  as evidence 

th a t  such an tib o d ie s  were ab sen t o r d e f ic ie n t  in  h is  b lo o d , 

and i f  the  Dick T est was a p p lied  e a r ly  in  h is  i l l n e s s ,  he 

should  be found to  g ive a p o s i t iv e  r e s u l t .  The occurrence o f 

a Dick n eg a tiv e  r e s u l t  in  such cases suggested  th a t  a supp ly  

o f an tib o d y , s u f f i c i e n t  to  n e u t r a l i s e  the  amount o f Dick T es t 

Toxin in je c te d  in to  the  sk in  o f the fo rearm , was p re se n t in  

th e  c a p i l l a r i e s  o f the sk in  and had e i t h e r  (a) been p re se n t in  

the  t i s s u e s  no rm ally , i . e .  p r io r  to  in f e c t io n  and presum ably 

d id  n o t a c t  as a p ro te c t io n  a g a in s t  the  S c a r la t in a l  in f e c t io n ,  

(b) been l ib e r a te d  from some fo c i in  the  body o r (c ) been 

produced in  the body t is s u e s  between the  time o f in fe c t io n  

and the perform ance o f the Dick T es t. The p resence o f a n t i ­

to x in  in  the body f lu id s  would e x p la in  the  occurrence o f a 

Dick n e g a tiv e  r e s u l t  in  the e a r ly  cases o f S c a r le t  Fever and 

e f f o r t s  were made to  a ttem p t to  dem onstrate i t s  p resence o r 

absence in  the  blood serum o f these  p a t i e n t s .  I t  must a lso  be 

co n s id e red  th a t ,  perhaps owing to  some in d iv id u a l id io s y n c ra sy , 

p a t i e n t s ,  whose blood serum does n o t c o n ta in  S c a r le t  Fever 

a n t ib o d ie s ,  may, in  some unknown manner, g ive n e g a tiv e  r e a c tio n s

to  the Dick T es t.
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EXPERIMENTS WITH BLOOD SERUM OP THE EARLY NEGATIVE
REACTORS.

M a te ria ls  and P a t i e n t s .

The p a t ie n ts  s e le c te d  fo r  th i s  experim ent were those 

s u f fe r in g  from undoubted S c a r la t in a l  in f e c t io n ,  in  i t s  f i r s t  

few days, who gave a n e g a tiv e  r e s u l t  to  the Dick T est on bo th

the f i r s t  and second days a f t e r  adm ission to  h o s p i ta l .  Care

was taken to  exclude any p a t ie n t  who m ight s u f f e r  from

T u b e rc u lo s is , M ental D iseases o r any p ro to zo a l in f e c t io n  such

as M ala ria . The sk in  o f the arm a t  the  elbow was swabbed w ith  

gauze soaked in  m ethy la ted  s p i r i t  and th e r e a f te r  w ith  io d in e  

and, a f t e r  the  a p p l ic a t io n  of a to u rn iq u e t ,  a s t e r i l e  ex p lo rin g  

n eed le  was in tro d u ced  in to  the Median B a s i l ic  Vein in  the 

d i r e c t io n  o f venous c i r c u la t io n .  The b lood ob ta in ed  was 

c o l le c te d  in  two tu b e s . These tubes ( 2 iw x £w) had been 

s t e r i l i s e d  by d ry  h e a t (170 degrees C f o r  one hour) and were 

s to p p e red  w ith  rubber corks which had been rendered  s t e r i l e  

by b o i l in g .  0 .5  cc o f b lood  was c o l le c te d  in  the f i r s t  tube 

and 10-15 cc . in  the second one. The co n ten ts  o f tube N o.l 

were examined f o r  the  Wassermann r e a c t io n .  No.2 tube was l e f t  

s ta n d in g  u p r ig h t in  the  ice  c h e s t o v e rn ig h t in  o rd e r th a t  the  

serum m ight se p a ra te  from the o th e r  c o n s t i tu e n ts  o f th e  b lood . 

The serum was then  removed w ith  a 10 cc . Record sy r in g e , which 

had been p re v io u s ly  s t e r i l i s e d  by b o i l in g ,  and the serum then  

t r a n s f e r r e d  to  a s t e r i l i s e d  c e n tr ifu g e  tu b e . I t  was then  spun 

f o r  20 m inutes (2000 r e v s ,  p e r  m inute) in  o rd e r  th a t  the 

r e s u l t a n t  f lu id  m ight be f re e  from blood c e l l s  and a f t e r  

c e n t r i f u g a l i s a t io n  the  su p e rn a ta n t f l u id  was removed and b o t t l e d  

in  5 cc . b o t t l e s  (rubber co rk ed ). The sedim ent o b ta in ed  from 

th e  c e n tr ifu g e  tube was then  used  to  in o c u la te  an Agar slope 

(P.H . 7 .5 ) which was su b seq u en tly  in cu b ated  a t  37 degrees C.
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fo r  24-36 hours in  o rd er to  a s c e r ta in  i f  the serum was 

s t e r i l e .  The b o t t le d  serum was s to re d  in  the  ic e  c h e s t (4°C. ) 

and i f  the Agar slope  rev ea led  absence o f organism  and the 

Wassermann re a c t io n  was n eg a tiv e  the serum was passed  as f i t  

f o r  use and was r e ta in e d  in  the ic e  c h e s t u n t i l  a s u i ta b le  

case was a v a ila b le  f o r  te s t in g  pu rposes.

P ro ced u re .

The cases s e le c te d  fo r  the purposes o f t e s t in g  the  

s e ra  were those  e x h ib it in g  b r ig h t  e a r ly  ty p ic a l  r a s h e s . 0 .2  cc . 

o f the  serum under c o n s id e ra tio n  was in je c te d  in to  the  sk in  a t  

a p o in t where the ra sh  was in te n s e .  The sk in  over the 

abdominal w a ll was the  s i t e  most favou red , b u t in  some cases 

the  t e s t s  were made on the  th ig h s  as the  ra sh  was b e t t e r  

developed a t  th a t  a re a  than  on the abdominal w a ll .  Care was 

taken  to  ensu re  th a t  the in je c t io n  was in tra c u ta n e o u s , n o t 

subcu taneous. A su c c e s s fu l in je c t io n  was no ted  to  show d e f in i t e  

sw e llin g , w hite  c o lo ra t io n , sh a rp ly  d e fin ed  b o rd er and fo v e a tio n . 

Should any o f the in je c t io n s  f a i l  to  g ive th ese  c h a ra c te r s ,  o r  

i f  the In je c t io n  was made su b cu tan eo u sly , i t  was re p e a te d , and 

on ly  the in je c t io n  which gave the  ty p ic a l  c h a ra c te rs  was 

co n s id e red . Each experim ent was c o n tro l le d  by the In je c t io n  

o f 0 .2  cc . o f the S ch u ltz -C h arito n  P roduct p rep ared  by M essrs. 

Burroughs Wellcome & Co. and 0 .2  cc . o f the  S c a r le t  Fever 

A n tito x in , issu ed  by M essrs.Parke Davis & Co. This l a t t e r  

p re p a ra t io n  i s  id e n t ic a l  w ith  the  Parke Davis S c h u ltz -C h a rito n  

p ro d u c t. Two or sometimes th re e  d i f f e r e n t  s e ra  were te s te d  on 

th e  same p a t ie n t  a t  the  same time and the  r e s u l t s  were read  in  

12 h o u rs , 18 hours and 24 h o u rs . T h e re a f te r  they  were read  

ev e ry  24 hours u n t i l  the ra sh  had d isap p ea red . Measurements 

o f the r e s u l t s  were taken  a t  the 2 4 th . hou r and the  4 8 th . 

hour and reco rded  on se p a ra te  l i s t s  p rep ared  f o r  each p a t ie n t  

and each serum.
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The Reading o f the R e s u lts .

When read in g  and reco rd in g  each S ch u ltz -C h arlto n  

re a c t io n  the s iz e  was no ted  by m easuring and reco rd in g  i t s  

two d iam eters in  m illim e tre s  and an a ttem p t was made to  a s se ss  

the value of the  in d iv id u a l t e s t s  by a c o n s id e ra tio n  o f the 

in te n s i t y  of the  b lan ch in g  produced in  the S c a r la t in a l  r a s h .

In  o rd e r  to  a l lo c a te  each r e s u l t  to  i t s  p roper value the 

fo llo w in g  sc a le  was adap ted .

0 1  2 3 4 5 6 7 8 9  10

N egative very  f a i n t  o rd in a ry  very  i n ­
f a in t  R eac tio n . ten se

b lan ch in g .

I t  w i l l  be seen  th a t  those  t e s t s  which produced the 

u su a l m oderate b lan ch in g  met w ith  in  the ro u tin e  a p p l ic a tio n  

o f the  S ch u ltz -C h a rlto n  t e s t  were a l lo t t e d  to  c la s s  5 w hile 

the  extrem es were c la s s  0 which inc lu d ed  the  n eg a tiv e  r e s u l t s  

and c la s s  10 in  which were grouped those re a c tio n s  which were 

marked by the very  in te n se  b lan ch in g  which they  produced. In  

a s se s s in g  the v alues o f those r e a c tio n s  which were grouped in  

the  h ig h e r  c la s s e s  the  c h ie f  c o n s id e ra tio n  was the in te n s i t y  

o f the  r e a c t io n ,  b u t some reg a rd  was a lso  p a id  to  the a re a  of 

b lan ch in g . The r e s u l t s ,  th e n , were a l l o t t e d  values between 0 

and 10 and an endeavour was made to  a p p re c ia te  and rec o rd  as 

sm a ll d if f e re n c e s  in  the  r e s u l t s  as was p o s s ib le .  C lass 3 

in c lu d ed  those re a c tio n s  which were f a i n t  in  c h a ra c te r ,  w hile 

C lass 2 com prised the  v e ry  f a in t  r e a c t io n s .  Those r e s u l t s  

which were v ery  dim and hazy were no ted  in  C lass 1 w hile  those  

which were a t  the b e s t  "Shadows’* were a l l o t t e d  to  even sm a lle r  

v a lu e s . In  th i s  manner we a ttem p ted  to  p la ce  each r e a c t io n ,  

no m a tte r  how poor i t s  b la n ch in g , in to  i t s  p ro p er c l a s s .

W ithout doubt th i s  s c a le  of v a lu es  i s  a r b i t r a r y ,  

b u t ,  as the t e s t s  were a l l  perform ed du ring  the same period
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of th e  work, by the same person , on p a t ie n ts  whose rash es  were 

a t  the  same s ta g e  of developm ent, and as the re a c tio n s  were 

read  under id e n t ic a l  co n d itio n s  by one o b se rv e r, the g rad ing  

o f th ese  r e s u l t s  may be taken as being  com parable.

The te s t in g  o f the serum from cases o f acu te  

S c a r la t in a ,  who gave two n eg a tiv e  r e s u l t s  to  the Dick T est on 

t h e i r  adm ission  to  h o s p i ta l  was c a r r ie d  ou t on a s e r ie s  of 

53 p a t ie n ts  in  a l l  o f whom the ra sh  was b r ig h t  and o f a 

ty p ic a l  p u n c ta te  c h a ra c te r .  E leven such s e ra  were a v a ila b le  

and 124 b lanch ings t e s t s  were perform ed w ith  them, w hile fo r  

the  purpose o f com parison the b lan ch in g  p ro p e r tie s  of fo u r 

co n v a lescen t se ra  were a s c e r ta in e d  by 44 t e s t s .  Each t e s t  

was c o n tro lle d  w ith  S ch u ltz -C h arlto n  t e s t s  perform ed w ith  

the  Burroughs Wellcome & Co. p roduct and Parke Davis & Co. 

p roduct and in  a l l  274 t e s t s  were perform ed in  the e n t i r e  

s e r i e s .

COMPARISON OP THE RESULTS OBTAINED PROM THE USE
OP CONTROL SERA.

I t  i s  in te r e s t in g  to  n o te , in  the  f i r s t  p la c e , the 

re a c tio n s  o b ta in ed  from the  two c o n tro l o r s ta n d a rd  t e s t s ,  

namely those  re a c tio n s  to  the B.W. & Co. p roduct and those to  

the  P.D. & Co. a n t i to x in .  Viewed as a w hole, i t  was no ted  th a t  

the  re a c tio n s  produced by the P.D. & Co. a n t i to x in  gave b e t t e r  

r e s u l t s ,  b o th  w ith  reg a rd  to  the  in te n s i t y  o f the r e a c t io n  and 

to  the  a re a  o f b lan ch in g , than  d id  the B.W. & Co. S c h u ltz -  

C h arlto n  P roduct. These two p roducts  a re  r e t a i l e d  by th e i r  

m anufactu rers as being  id e n t ic a l  and, as th e  dosage recommended 

in  each case i s  the same, one would ex p ec t t h a t ,  i f  t h e i r  

p o te n c ie s  were equal th ey  would g ive r e s u l t s  which would compare 

e q u a lly  w ith  one an o th e r. These r e s u l t s  a re  i l l u s t r a t e d  in  

Graphs 7 and 8 . In  Graph 7 the  r e s u l t s  o b ta in ed  from the Parke
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Davis 8c Co. p roduct are  arranged  in  descending valued and 

the curve in d ic a te d  by the b la ck  l in e  c o n s tru c te d , w hile the 

corresponding  values o f the t e s t s  perform ed on the  same 

p a t ie n ts  w ith  the Burroughs Wellcome product are  shown by the  

red  l i n e .  I t  w i l l  be observed th a t ,  g e n e ra lly  sp eak in g , the  

graphs in d ic a te  th a t  the Parke Davis p roduct i s  o f g re a te r  

potency than  th a t  produced by M essrs.Burroughs Wellcome.

In  o rd er to  e lim in a te  any f a l l a c y  which m ight a r i s e  in  the 

c o n s tru c tio n  and read in g  o f the  graphs the v alues were p lo t te d  

o u t ag a in , ta k in g , th i s  tim e, the Burroughs Wellcome r e s u l t s  

as the s ta n d a rd  and f i t t i n g  in  the corresponding  Parke Davis 

r e s u l t s .  This i s  shown in  Graph 8 and once aga in  i t  w i l l  be 

n o ted  th a t  in  the main the curve re p re se n tin g  the r e s u l t s  

ob ta in ed  from the use o f the Parke Davis a n t i to x in  i s  on a 

h ig h e r  le v e l  than  th a t  c o n s tru c te d  from the values a l l o t t e d  

to  the r e a c t io n  n o ted  by u s in g  the Burroughs Wellcome S c h u ltz -  

C h arlton  P ro d u c t.

The re a c tio n s  to  the  in d iv id u a l t e s t s  were then  

examined and i t  was n o ted  th a t  the  a lre a d y  no ted  s u p e r io r i ty  

o f th e  Parke Davis p ro d u ct over th a t  o f M essrs.Burroughs 

Wellcome was aga in  ap p a re n t. Not on ly  were th e  re a c tio n s  

o b ta in ed  by use of the f i r s t  m entioned o f g r e a te r  i n te n s i ty  

th an  those no ted  a f t e r  t e s t s  w ith  the l a t t e r  b u t a sm a lle r  

number o f com pletely  n eg a tiv e  r e s u l t s  were observed to  fo llow  

the t e s t s  perform ed w ith  the Parke Davis a n t i to x in  than  w ith  

the  Burroughs Wellcome p ro d u c t. This q u e s tio n  i s  i l l u s t r a t e d  

by Graphs 9 and 10 w hich, to g e th e r  w ith  the  fo llow ing  ta b le  

(Table 3 7 ) , make i t  c le a r  th a t  b e t t e r  r e s u l t s  were o b ta in ed  

from the use o f Parke Davis a n t i to x in  than  from the Burroughs 

Wellcome S ch u ltz -C h arito n  p ro d u c t.

TABLE 3 9 /
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TABLE 3 9 .

I n te n s i ty  o f R eaction 10 9 8 7 6 5 4 3 2 1 -1 0 T o ta l

P.D* & Co. , 3 2 5 .. 2 2 1 6 4 i 3 9 15 53

B•W. & Co. , - 1 6 1 1 1 4 - 3 3 3 12 18 53

Summed up b r i e f ly  from ano th er p o in t of view we

n o te  th a t  ou t o f the 106 t e s t s  on ly  29 were c la s se d  as belong ing  

to  c la s s  4 and upw ards, i . e .  t h e i r  re a c tio n s  v a r ie d  from 

" f a i r l y  good" to  "v e ry  in te n s e " .  The rem aining 77 re a c tio n s  

were a l l  c la s se d  as being  f a i n t  o r belonging  to  an even low er 

c l a s s i f i c a t i o n ;  and, w hile 60 o f them, which belonged to  

c la s s e s  1 , -1 and 0 m igh t, as f a r  as p r a c t i c a l  value  w ent, be 

co n sid ered  n e g a tiv e , as many as 33 were d e f in i t e ly ,  t o t a l l y  

n e g a tiv e . These c o n s id e ra tio n s  b rin g  ou t the f a c t  th a t ,  out 

of 106 S ch u ltz -C h a rlto n  T ests perform ed on genuine and e a r ly  

S c a r le t  Fever ra s h e s , only  29 c le a r ly  p o s i t iv e  r e s u l t s  were 

o b ta in ed . F urtherm ore, 33 d e f in i t e ly  n eg a tiv e  re a c t io n s  were 

no ted  and o f the rem aining  44 t e s t s  on ly  13 were c la s se d  as 

" f a i r l y  p o s i t iv e "  o r "very  f a i n t l y  p o s i t iv e " .  Thus, w hile 

the  t e s t  may be o f value when p o s i t iv e  re a c tio n s  a re  observed 

i t  i s  o f l i t t l e  use as a d ia g n o s tic  ag en t in  the ro u tin e  work 

o f a S c a r le t  Fever Ward, e s p e c ia l ly  when i t  i s  r e c a l le d  th a t  

th e se  c a s e s , in  whom the  d iag n o sis  i s  d o u b tfu l, a re  u s u a lly  

no ted  fo r  t h e i r  f a i n t  and o f te n  a ty p ic a l  ra sh e s .

RESULTS FROM WORK WITH SERUM FROM PATIENTS IN 
ACUTE STAGES OF ILLNESS.

Turning now to  the r e s u l t s  o b ta in e d  from the  use o f 

serum o b ta in ed  from e i th e r  p a t ie n t s  s u f fe r in g  from the  acu te  

s ta g e s  o f S c a r le t  Fever o r from p a t ie n ts  du ring  t h e i r  

convalescence from the d is e a s e , i t  shou ld  be n o ted  th a t  no 

a ttem p t was made to  es tim a te  th e  amount o f S c a r le t  Fever 

a n t i to x in  which was p re se n t in  the  blood te s te d .  O bviously
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i t  would n o t be p o ss ib le  to  compare the  a n t i to x ic  co n ten t 

of p a t i e n t s 1 serum w ith  th a t  of h ig h ly  co n cen tra ted  commercial 

s e ra  which co n ta in  enough a n t i to x in  p e r cubic cen tim e tre  to  

n e u t r a l i s e  a t  l e a s t  20,000 sk in  t e s t  doses o f to x in . A ll th a t  

was a ttem pted  in  th i s  work was to  a s c e r ta in  the presence o r 

absence o f a n t i to x in  to  the  S c a r le t  Fever Toxin in  the p a t ie n ts  

b lood . The r e s u l t s  o b ta in ed  from the use o f each serum were 

examined s e p a ra te ly  and , in  o rd e r  to  f a c i l i t a t e  exam ination , were 

p lo t t e d  o u t on graphs in  the manner adap ted  fo r  the com parison 

o f the  Parke Davis & Co. a n t i to x in  and th e  Burroughs Wellcome 

& Co. S c h u ltz -C h a rlto n  p ro d u c t. The s ta n d a rd  which was 

adap ted  in  th e se  graphs was the  value o f the r e a c tio n s  to  the 

Parke Davis & Co. serum. I f  we examine the  r e s u l t s  o b ta in ed  

from the t e s t s ,  in  which the s e ra  o b ta in ed  from p a t ie n ts  in  the  

acu te  s ta g e  o f t h e i r  i l l n e s s ,  we f in d  t h a t ,  w hile some degree 

o f r e a c t io n  i s  no ted  in  a co n s id e rab le  number of th e  c a s e s , i t  

i s  on ly  in  th re e  in s ta n c e s  th a t  t h i s  value approaches to  

r e l i a b le  d im ensions. In  one case the in te n s i ty  o f th e  r e a c t io n  

i s  c la s se d  as 7 , w hile in  the  o th e r  two i t  i s  2 o r  "v e ry  f a i n t " .  

However, as was m entioned above, too  much s t r e s s  must n o t be 

p laced  on th ese  v alues owing to  the  much g r e a te r  po tency  of 

the s tan d a rd  s e ra  used  and, when we n o te  th a t  the  curves 

o b ta in ed  from the re a c tio n s  to  the  p a t i e n t s 1 s e ra  fo llo w  f a i r l y  

a c c u ra te ly  the  curves o b ta in ed  from the c o n tro l  in je c t io n s ,  

though a t  a much low er le v e l ,  we can agree th a t  the  s e ra  o b ta in e d  

from the p a tie n ts*  b lood does c o n ta in  a c e r ta in  amount o f 

a n t i to x in .

An exam ination of Graphs 11 to  22 w i l l  b e a r  ou t th i s  

p o in t .  In  11, 12, 13, 14, 15 and 18 we n o te  th a t  the  red  

curve which re p re se n ts  the re a c t io n s  to  the  s e ra  from p a t ie n ts  

in  the  e a r ly  days of t h e i r  i l l n e s s  fo llo w s f a i r l y  a c c u ra te ly  

th e  course taken  by the green and b lack  curves which re p re s e n t
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re s p e c tiv e ly  the re a c tio n s  o b ta in ed  to  the Parke Davis & Co. 

and Burroughs Wellcome & Co. p ro d u c t, though a t  a much low er 

l e v e l .  This s t a t e  of a f f a i r s  i s  n o t seen to  the  same e x te n t 

in  th e  o th e r  g rap h s. In  N os.16, 17 , 20 and 22 i t  would 

appear th a t  the  s e ra  d id  cause some sm all degree of b la n ch in g , 

b u t th a t  the degree of th i s  r e a c t io n  d id  n o t fo llow  the  curves 

drawn from the r e s u l t s  o b ta in ed  from the c o n tro l t e s t s .  The 

serum used f o r  the  t e s t s  i l l u s t r a t e d  by Graph 19 d id  n o t 

appear to  cause any d e f in i t e  b la n ch in g .

RESULTS OP WORK WITH SERUM FROM CONVALESCENT PATIENTS.

Turning now to  the r e s u l t s  of the  S ch u ltz -C h arlto n  

t e s t s  perform ed w ith  the  serum from p a t ie n ts  conva lesc ing  

from S c a r la t in a  and i l l u s t r a t e d  by Graphs 23 , 24, 25 and 26, 

i t  w i l l  be n o ted  a t  once th a t  the r e s u l t s  o b ta in ed  from such 

t e s t s  are  on a h ig h e r le v e l  than  those  o b ta in ed  from the  use 

o f acu te  s e ra .  Three o f the fo u r  co n v a lescen t se ra  used  fo r  

the  t e s t s ,  namely those whose a c tio n s  are  reco rded  on Graphs 

24 , 25 and 26 , produced re a c tio n s  o f d e f in i t e  value and once 

a g a in , the graphs c o n s tru c te d  from th e i r  v a lu es  fo llo w ed , 

though again  a t  a low er l e v e l ,  the  curves re p re s e n tin g  the 

c o n tro l  s e ra . In  the  rem aining serum , No.12, the r e s u l t s ,  

which are  shown on Graph 23, were poor bu t seemed to  in d ic a te  

the  presence o f a n t i to x in  in  the b lood . I t  i s  i n te r e s t i n g  to  

n o te  th a t  in  th i s  case t e s t s  were a lso  made w ith  the p a t ie n t* s  

serum when he was s u f fe r in g  from th e  d ise a se  in  i t s  e a r ly  s tag e  

the r e s u l t s  were a lso  no ted  as be ing  poor.

C onclusions.

C e rta in  p a t ie n t s ,  s u f fe r in g  from genuine a t ta c k s  

o f S c a r le t  F ever, give n eg a tiv e  r e s u l t s  to  th e  Dick T est when 

te s te d  on adm ission to  h o s p i ta l .
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Some of th ese  p a t ie n t s ,  who are  found to  he 

p e r s i s te n t ly  n eg a tiv e  to  the Dick T e s t, seem to have sm all 

amounts of a n t i to x in  in  th e i r  b lood stream  and th is  a n t i to x in ,  

w hile  i t  may p o ss ib ly  be in  s u f f i c ie n t  c o n c e n tra tio n  to  in h ib i t  

t h e i r  r e a c t io n  to  the Dick T est and so ren d er them Dick 

N egative R e ac to rs , has n o t p ro te c te d  them from S c a r la t in a l  

in f e c t io n .

The presence o f th i s  a n t i to x in  in  the blood stream  

i s  o f such co n c e n tra tio n  th a t  i t  may produce f a in t  b lanch ing  

when in je c te d  in to  ty p ic a l  e a r ly  S c a r le t  Fever ra s h e s .

Whether th i s  a n t i to x in  is  p re se n t in  s u f f i c ie n t  

q u a n t i t ie s  to  in h ib i t  the  p a t ie n ts  r e a c t io n  to  the  Dick T est 

i s  very  d o u b tfu l and th i s  a l l  the more so when we r e c a l l ,  as 

was no ted  above, th a t  the  occurrence o f a p o s i t iv e  o r n eg a tiv e  

r e a c t io n  to  the  Dick T est seems to  depend more on a cutaneous 

immunity s i tu a te d  in  the sk in  i t s e l f  than  on the development 

o f a g en e ra l body immunity. I f  t h i s  surm ise be c o r r e c t  i t  

fo llow s th a t  the a n t i to x ic  co n ten t of the  blood serum is  o f 

much le s s  Im portance than  the  lo c a l  immunity p o ssessed  by the 

sk in  i t s e l f ,  when we a re  co n s id e rin g  the  r e a c t io n  o f any 

p a t ie n t  to  the  Dick T e s t .

The work seems to  in d ic a te  th a t  the amount of 

a n t i to x in  p re se n t in  the  blood in c re a se s  du ring  the course of 

the  d ise a se .

SCOPE OF THE BLANCHING, OR SCHULTZ-CHARLTON, METHOD OF 
TESTING THE BLOOD SERUM FOR PRESENCE OF ANTITOXIN.

While th is  method o f comparing the  a n t i to x ic  co n te n t 

o f d i f f e r e n t  s e ra  i s  a v ery  u s e fu l  and sim ple one i t  can on ly  be 

c a r r ie d  ou t on p a t ie n ts  w ith  b r ig h t  ty p ic a l  S c a r la t in ifo rm  rashes 

and, on th i s  accoun t, only on a sm all p e rcen tag e  of the  t o t a l  

number o f p a t ie n ts  adm itted  to  h o s p i t a l .  This i s  a v ery  r e a l
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d i f f i c u l t y  yfor u s u a lly  the supply  of such p a t ie n ts  i s  no t 

co n s tan t enough fo r  purposes of the s ta n d a rd is a t io n  of the 

v ario u s s e ra .  Another drawback to  th is  method is  the time 

which is  l o s t  w hile the  Wassermann R eaction  of the  serum is  

being  a s c e r ta in e d  and w hile the custom ary t e s t s  fo r  i t s  

s t e r i l i t y  a re  being  conducted. Apart from these  o b je c tio n s  

th i s  t e s t  i s  o f s e rv ic e  and i s  f a i r l y  r e l i a b le  f o r  the t e s t in g  

o f s e ra  f o r  the p resence o r absence of a n t i to x in .  Cruickshank 

ag rees w ith  such op in ions and s ta te s  th a t  the  method g ives 

r e s u l t s  which are  " f a i r l y  uniform  and d e l ic a te * .

Again O 'B rien , O kell and P a r ish  confirm  th i s  view 

and s t a t e  th a t  " th e  S ch u ltz -C h a rlto n  method could probably  

be used as a rough method o f t i t r a t i o n ,  i f  g re a t ca re  were 

taken  in  the  choice o f ra sh  and the a rea  in je c te d " .

I t  i s  in te r e s t in g  to  no te  t h a t ,  w hile o th e r  workers 

o b ta in  p o s i t iv e  re a c tio n s  w ith  the t e s t  in  4 , 8 o r 12 hours 

we have f re q u e n tly  found them to  be com pletely  n e g a tiv e  a f t e r  

24 hours and y e t show good a rea s  o f b lan ch in g  in  48 hours1 tim e . 

This phenomenon has been f re q u e n tly  n o ted  in  cases showing very  

in te n se  S c a r la t in a l  ra sh e s  who were te s te d  im m ediately a f t e r  

adm ission to  h o s p i ta l .



65

C. V a ria tio n s  in  the R e su lts  o b ta in ed  from the  Dick T e s ts .

C o n stru c tio n  of Graphs to  dem onstrate the  v a r ia t io n s  

in  the Dick T est R e su lts .

Survey o f the  co m p lica tio n s .

The Study o f the G raphs.

The Value of Serum Treatm ent in  P e r s i s te n t  N egative 

R e a c to rs .

The Use o f S trep tococcus S c a r la t in a s  A n tito x in .



66

CONSTRUCTION OF GRAPHS TO DEMONSTRATE VARIATIONS IN THE 
RESULTS OBTAINED FROM THE DICK TEST.

The re a c tio n s  o b ta in ed  from the Dick T est on the 

s e r ie s  o f 300 p a t ie n ts  were now s tu d ie d  in  g r e a te r  d e t a i l  in  

an endeavour to  a s c e r ta in  w hether o r n o t the su ccess iv e  

re a c tio n s  in  the  d i f f e r e n t  p a t i e n t s ,  fo llow ed the same course 

as one an o th e r. To th is  end two graphs were c o n s tru c te d , one 

re p re s e n tin g  the  a rea  of the  r e a c tio n  and the o th e r  i t s  i n t e n s i t y ,  

in  a l l  those  p a t ie n ts  who gave p o s i t iv e  r e s u l t s  to  the t e s t  in  

the e a r ly  days o f h o s p i ta l  re s id e n c e . 172 cases were c la s s e d  

in  th i s  group and, in  most cases the e a r ly  days o f h o s p i ta l  

re s id en ce  co in c id ed  w ith  the  e a r ly  days of i l l n e s s .  The 

r e le v a n t  graphs a re  reproduced in  Volume 11 o f th i s  work and 

w il l  be found th e re  as Graph 27. In  the c o n s tru c tio n  o f the  

graphs th e  f lu c tu a t io n s  from day to  day in  the a re a  o f the 

re a c t io n  are  reco rd ed  by the  red  l i n e ,  w hile the v a r ia t io n s  in  

the in te n s i ty  of the  r e a c t io n  a re  n o ted  by the broken b lack  

l i n e .  In  each case the s ta g e  of i l l n e s s  was tak en  in to  

c o n s id e ra tio n  and i s  shown on each g raph . A fte r  the v a rio u s  

f ig u re s  had been com pleted the  course o f i l l n e s s  in  each case 

was co n sid ered  and the occurrence o f any com plica tions n o te d .

These com plica tions were reco rded  on the  a p p ro p ria te  g rap h , 

being  in s e r te d  a t  the  p ro p er day o f i l l n e s s .  In  th ese  cases  

which ran  an uncom plicated course th i s  f a c t  was reco rded  by 

adding "No Comp.” to  the c h a r t .  This a d d i t io n a l  work was 

undertaken  to  d isco v er i f  any s p e c ia l  type o f v a r ia t io n  o f 

r e s u l t s  to  the Dick T est had any b ea rin g  on the  development 

o r non-developm ent o f com plica tions in  any p a r t i c u l a r  case 

under rev iew . Put in  an o th er way th is  work was perform ed w ith  

a view to  a s c e r ta in in g  w hether o r n o t the  Dick T est R eac tions 

fo llow ed  any d e f in i t e  tre n d : w hether i t  would be p o s s ib le  to  

su sp e c t the development o f com plica tions in  any p a r t i c u la r  

case from a s tu d y  of the Dick T est r e a c tio n s  n o ted  in  th a t  case
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and, g e n e ra lly , to  d isco v er w hether the Dick T est could  be 

employed as an a id  in  the d iag n o sis  of S c a r la t in a  and w hether 

a s tudy  of i t s  course would be o f a s s is ta n c e  when co n s id e rin g  

the  p rognosis of the  ca se .

SURVEY OP COMPLICATIONS.

I t  w i l l  be conven ien t to  make comment, in  the  f i r s t  

p la c e , on the  com plica tions which o ccu rred  in  the  300 cases 

under c o n s id e ra tio n  and, th e r e a f t e r ,  to  r e v e r t  to  the  study  

o f the v a rio u s  curves c o n s tru c te d  from the  d a i ly  v a r ia t io n s  

o b ta in ed  in  the Dick T est o b se rv a tio n s .

The 300 cases were s tu d ie d  w ith  a view to  d isc o v e rin g  

w hether those  c a se s , which were Dick P o s it iv e  on adm ission to  

h o s p i t a l ,  were more su sc e p tib le  to  the development o f com pli­

c a tio n s  du ring  th e i r  p e rio d  o f convalescence than  those who 

were p e r s i s t e n t ly  Dick N egative re a c to rs  o r v ice  v e rs a . B efore 

such a survey could  be c a r r ie d  ou t i t  became n ecessa ry  to  

decide what p r e c is e ly  c o n s t i tu te d  the  com plica tions which were 

a lle g e d  to  have been caused by the S c a r la t in a l  in f e c t io n .  Thus 

the  development of M easles in  n ine  c h ild re n  in  the S c a r le t  

Fever Wards could  n o t be s a id  to  be a co m p lica tio n  o f the 

o r ig in a l  d is e a s e . Two such sm all ou tb reaks were no ted  in  

the wards during  the p re se n t work; each being  caused by the  

adm ission  o f a case o f S c a r le t  Fever who w as, a t  the same tim e, 

in c u b a tin g  M easles and who developed the second d ise a se  a f t e r  

hav ing  been in  the Ward fo r  a week o r lo n g e r. For the  same 

reaso n  the occurrence o f V a r ic e l la  in  one c h i ld  and Mumps in  

th re e  o th e rs  cou ld , in  no way, be co n sid ered  as a co m p lica tio n  

o f S c a r le t  F ever. The development o f S e p tic  so res  o f the 

f in g e r s  and toes, and b o i l s ,  w hile no doubt hav ing  some r e l a t i o n ­

sh ip  to  the in te n s i ty  o f the S c a r la t in a l  r a s h ,  were n o t 

in c lu d ed  among the com plications o f S c a r le t  F ever. The p resence  

o f ch ro n ic  d isc h a rg e , such as cases o f O to rrhoea , which had been
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p re se n t f o r  s e v e ra l y e a rs , o r a p rev ious i l l n e s s  such as a 

case of N e p h r itis  o f s e v e ra l m onths1 s tan d in g  who, w hile 

undergoing trea tm en t f o r  th is  co n d itio n  in  the m edical wards 

of one o f the  G eneral In f irm a rie s  of the C ity , c o n tra c te d  

S c a r le t  Fever could n o t ,  fo r  reasons s im ila r  to  those given 

above, be co n sid ered  as com plica tions of S c a r le t  F ever.

The c h ie f  le s io n s  no ted  as com plica ting  the course 

o f S c a r le t  Fever were C e rv ica l A d e n it is , Secondary Sore T h ro a t, 

O to rrhoea, R hinorrhoea w ith  which was in c lu d ed  the presence of 

P ost N asal D ischarge, Rheumatism and the occurrence o f r e la p s e s .  

I t  i s  a w e ll reco g n ised  f a c t  th a t  during  convalescence a 

c e r ta in  percen tage  o f the  cases develop D ip h th e ria . The 

percen tag es reco rded  by d i f f e r e n t  workers v a ry , b u t a l l  are 

agreed  th a t  p a t ie n ts  conva lesc ing  from S c a r le t  Fever are  

d e f in i t e ly  s u s c e p tib le  to  D ip h th e ria , on account o f th e  weakened 

re s is ta n c e  o f the mucosa o f the  pharyngeal w a ll ,  and, fo r  th i s  

re a so n , the  occurrence o f D ip h th e ria  in  the cases under review  

was looked upon as a com plica tion  o f the  o r ig in a l  in f e c t io n .

N e p h r i t is ,  which i s  in c lu d ed  as one o f the  common 

com plica tions o f S c a r la t in a ,  was p re se n t in  one case on ly , 

th a t  o f a boy adm itted  w ith  ty p ic a l  desquam ation on the  arms 

and le g s ,  w ith  blood and albumin in  the u r in e  and marked oedema 

of the  face  and e x tre m it ie s .  In  a few o th e r  cases a t r a n s i to r y  

album inuria  was no ted  b u t ,  as th i s  c le a re d  up in  24 -  48 h o u rs , 

the  p re se n t s e r ie s  o f cases i s  la ck in g  in  in s ta n c e s  of 

N e p h r itis  o ccu rrin g  as a com plica tion  d u rin g  the tre a tm en t o f 

the  p a t ie n ts  in  h o s p i ta l .  This fo r tu n a te  s t a t e  of a f f a i r s  

m ust n o t be taken  as r e p re s e n ta t iv e  of the occurrence of 

N e p h r itis  during  the convalescence from S c a r le t  F ever. During 

the  Autumn o f 1930 i t s  in c id en ce  was found to  be much h ig h e r  

and approached the f ig u re  c a lc u la te d  by R o lle s to n  from the 

s t a t i s t i c s  o f the M.A.B. H o s p ita ls ,  London.
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Other b u t r a r e r  co m p lica tio n s , such as pneumonia, 

in  one case fo llow ed  by empyema, erythem a nodosum which occurred  

in  one case on h is  3 3 rd .d ay , f a c i a l  e r y s ip e la s ,  e n d o c a rd i t is ,  

g a s t r i t i s  and a p p e n d ic i t is  a re  n o t considered  as they o ccu rred  

in  on ly  one o r in  some in s ta n c e s , two p a t ie n t s .  I t  i s  

in te r e s t in g  to  no te  th a t  haem oly tic streptocooci were recovered  

from the  pus o b ta in ed  from the case o f empyema and th a t  a to x in  

was p repared  from these  organism s. This to x in  was used f o r  

Dick T ests  in  d i lu t io n s  of 1:1000 and 1:500, each t e s t  being  

c o n tro l le d  by in je c t io n s  o f the Parke Davis Dick T est T oxin, 

and was found to  y ie ld  p o s i t iv e  r e s u l t s  w hich, i f  n o t o f as 

la rg e  an a rea  o r o f as b r ig h t  an in te n s i ty  as those produced 

by the  c o n tro l in je c t io n s ,  were n o ted  as being  q u ite  d e f in i t e  

p o s i t iv e  r e s u l t s .

I t  w i l l  be r e c a l le d  t h a t ,  o f the 300 cases t e s te d ,

172 were reco rded  as p o s i t iv e  r e a c to r s ,  w hile the  rem aining 

128 were no ted  as being  p e r s i s t e n t ly  n e g a tiv e  to  the t e s t .

These two groups o f cases were review ed w ith  reg a rd  to  t h e i r  

com plica tions and the fo llo w in g  ta b le  was c o n s tru c te d .

TABLE 40.

POSITIVE NEGATIVE

Number o f Cases: 172 Number o f C ases: 128
With 

co m p lic a tio n s . N il
With 

c o m p lic a tio n s . N il

77 95 65 63

44.8% 55.2# 50 .8# 49.2#

A stu d y  of the f ig u re s  o b ta in ed  from the ta b le

re v e a ls  the rem arkable f a c t  th a t  the  g r e a te r  percen tag e  of 

cases developing  com plications du ring  convalescence o ccu rred  

among the group o f N egative R eactors and n o t ,  as one m ight 

e x p e c t, among the P o s itiv e  R eac to rs . I t  m ight n a tu r a l ly  be 

expected  th a t  those  cases which were supposed to  possess some 

degree o f immunity to  the  S c a r le t  Fever in f e c t io n ,  as
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dem onstrated by th e i r  absence of re a c tio n  to  the Dick T e s t, 

would be much f r e e r  from the development o f com plica tions than  

those w hich, by reason  of t h e i r  re a c tio n  to  the Dick T est T oxin , 

showed t h e i r  s u s c e p t ib i l i t y  to  the S c a r la t in a l  in f e c t io n  and 

the f a c t  th a t  th is  was n o t the c a se , in  th i s  s e r ie s  o f cases 

a t  any r a t e ,  makes i t  d i f f i c u l t  to  see in  what way the  Dick 

T est dem onstrates the  presence o r absence, in  any p a r t i c u la r  

c a se , o f r e s is ta n c e  to  the S c a r le t  Fever to x in  o r a t  any r a te  

to  u t i l i s e  the t e s t  when a ttem p tin g  to  prognose the  course o f 

th e  i l l n e s s .  No doubt the sm allness o f the numbers o f  p a t ie n ts  

in  the s e r ie s  under review  makes i t  im possib le  to  be too 

dogmatic b u t th e re  would appear to  be a d e f in i te  in d ic a t io n  

th a t  those cases which f a i l e d  to  g ive any r e a c t io n  to  the 

Dick T est when te s te d  on t h e i r  adm ission to  h o s p i ta l  d id  n o t 

show any immunity to  the occurrence o f c o m p lic a tio n s , bu t 

r a th e r  appeared to  s u f f e r  in  th i s  re s p e c t more h e a v ily  than 

those  which were found to  be Dick P o s itiv e  R eactors when te s te d  

a t  the same p erio d  of t h e i r  i l ln e s s *

Probably  a more im portan t p o in t l i e s  in  the  f a c t  t h a t ,  

w hile in  the  group o f p o s i t iv e  cases those  p a t ie n ts  who went 

th rough t h e i r  i l l n e s s  w ith o u t any com plica tions exceeded, by 

f u l l y  10#, those s u f fe r in g  from co m p lica tio n s , those  c la s se d  in  

the  group o f n eg a tiv e  re a c to r s  who developed com plica tions 

exceeded those  who d id  n o t by n e a r ly  2#. This f u r th e r  p o in t ,  

th e n , am p lif ie s  the  s ta tem en t th a t  the ta b le  (Table 40) su g g ests  

th a t  the p o s i t iv e  r e a c to rs  p ossess as g r e a t ,  i f  n o t g r e a te r ,  

immunity to  com plications th an  do n eg a tiv e  r e a c to r s .

I f  we examine the number o f each in d iv id u a l 

com plica tion  which occurs in  each group i t  w i l l  be n o ted  th a t  

the p o s i t io n  as suggested  above i s  co rro b o ra ted  to  a la rg e  

e x te n t .  The numbers of th e se  com plica tions and the  r e le v a n t  

p ercen tag es are  shown in  the fo llo w in g  ta b le .
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TABLE 4 1 .

C om plication
T o ta l Cases 

300
Fob}Ltives

L72
N egatives

128

No. $ No. $ No. %
C erv ica l A d en itis 92 30 .7$ 45 26 .2$ 47 $5.7$

Secondary Sore T hroat 39 13$ 21 12.2$ 18 1 4 .1%

O torrhoea, 27 9$ 17 9 .9 $ 10 7 .8 $
R hinorrhoea (& ^ o s t 

N asal D isch arg e) , 37 12 .3$ 17 9 .9 $ 20 15.6$

Rheumatism, 23 7 .7 $ 13 7 .6$ 10 7 .8$

R e lap se , 11 3 .7 $ 7 4 .1 $  | 4 3 .1 $

D ip h th e ria , 5 | 1 .7 $ 3 1 .7 $ i  2 1.6$

The above f ig u re s  dem onstrate th a t  the n eg a tiv e  

re a c to r s  a re  more prone to  s u f f e r  from such com plica tions as 

C e rv ica l A d e n it is , Secondary Sore T hroat and R hinorrhoea than  

th o se  cases which gave p o s i t iv e  re a c tio n s  to  the t e s t .  The 

inc idence  o f Rheumatism would appear to  f a l l  p r a c t i c a l ly  e q u a lly  

on each group w hile the n eg a tiv e  r e a c to rs  escape the occurrence 

o f O torrhoea to  a g r e a te r  e x te n t than  do the  p o s i t iv e  c a se s .

11 o r 3 .7 ^  o f the 300 cases were no ted  to  s u f f e r  from 

re la p se s  du ring  t h e i r  convalescence . In  most cases the  symptoms 

o f the  re la p s e  were of the ty p ic a l  type: so re  th r o a t ,  headache, 

p u n c ta te  r a s h , fu r re d  tongue which on p e e lin g  re v e a le d  en la rg ed  

p a p i l la e  and a r i s e  o f tem p era tu re . In  one, however, a l l  the 

above symptoms were p re s e n t ,  w ith  the ex cep tio n  o f the  ra s h , 

b u t the case was so c le a r ly  marked th a t  the  d iag n o sis  o f 

" S c a r la t in a  - s in e  - e ru p tio n s " was a p p lie d . The in c id en ce  of 

t h i s  com plication  was no ted  to  f a l l  r a th e r  more h e a v ily  on the 

p o s i t iv e  r e a c to rs  than  on those cases which were found to  g ive 

n e g a tiv e  re a c tio n s  to  the  Dick T est on t h e i r  adm ission to  

h o s p i t a l .

L a s t ly , the q u es tio n  o f D ip h th e ria  f a l l s  to  be 

examined and, in  doing so , i t  shou ld  be n o ted  th a t  on ly  those  

c a s e s , from whose th ro a ts  the K le b s -L o e ff le r  b a c i l lu s  was



72

reco v e red , were reco rded  as cases o f D ip h th e ria . S ev era l 

o th e r  cases were observed in  which pa tch in g  o f the pharyngeal 

w a l l ,  to n s i l s  and uvu la  was no ted  and who rec e iv ed  la rg e  doses 

o f d ip h th e r ia  a n t i to x in ,  b u t whose th ro a t  swabs were p e r s i s t e n t l y  

re tu rn e d  ttN egativen , were n o t inc luded  among the cases of 

D ip h th e ria . 5 o f the  300 c a se s , o f 1 .7 $ , developed th i s  

co m p lica tio n  during  convalescence: the in c id en ce  being  3 

cases o r 1 .7 $  in  the group o f p o s i t iv e  re a c to r s  and 2 cases 

o r  1 .6$  in  the n eg a tiv e  c a se s . The f iv e  p a t ie n ts  a l l  

reco v ered : fo u r  doing so w ithou t any f u r th e r  com plica tion  

d ev e lo p in g , b u t in  the  f i f t h  c a se , a p o s i t iv e  r e a c to r  to  the 

Dick T est on adm ission to  h o s p i t a l ,  co n tin u o u sly  so throughout 

h is  convalescence and r ig h t  up to  h is  d ism issa l from the 

S c a r le t  Fever Ward, sev ere  pharyngeal p a r a ly s is  supervened 

d e s p ite  the e a r ly  a d m in is tra tio n  o f d ip h th e r ia  a n t i to x in  and 

m arkedly delayed  h is  u ltim a te  complete reco v ery .

This survey o f the in d iv id u a l com plica tions o ccu rrin g  

du rin g  the p e rio d  o f convalescence from S c a r le t  Fever 

s tre n g th e n s  the o p in io n , a lre ad y  su g g ested , th a t  those  p a t ie n ts  

who a re  s a id  to  p ossess a degree o f Immunity to  the  S c a r la t in a l

in f e c t io n  on adm ission to  h o s p i t a l ,  as shown by t h e i r  absence

o f r e a c t io n  to  the Dick T est a t  th a t  tim e , do n o t appear to  

escape the o n se t o f com plica tions to  any g r e a te r  e x te n t than 

those  cases who, by being  Dick p o s i t iv e  re a c to r s  on adm ission  

to  h o s p i t a l ,  e x h ib it  t h e i r  s u s c e p t i b i l i t y  to  the S c a r la t in a l  

in f e c t io n  and in  f a c t  the  f ig u re s  seem to  su g g est th a t  the 

n e g a tiv e  re a c to r s  a r e ,  i f  an y th in g , more prone to  develop most

o f th e se  com plications than  are  th e  p o s i t iv e  ca se s .

The Study o f the G raphs.

The c o n s tru c tio n  and stu d y  o f graphs drawn to  

r e p re s e n t the d a i ly  f lu c tu a t io n s  o f the r e s u l t s  o b ta in ed  from 

the Dick T est on the 300 p a t ie n ts  was undertaken  in  an attempt
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to  a s c e r ta in  w hether o r no t th ese  d a i ly  v a r ia t io n s  fo llow ed 

any s tan d a rd  course and w hether th is  course was in f lu en c ed  by 

the  m ildness o r s e v e r i ty  of the  a t ta c k  of S c a r le t  F ever. The 

re a c tio n s  ob ta in ed  from the e n t i r e  s e r ie s  o f p o s i t iv e  c a se s , 

i . e .  the r e g u la r  and i r r e g u la r  groups, numbering 172 in  a l l ,  

were considered  and graphs were drawn to  re p re s e n t the  a rea  

o f the r e a c t io n ,  and second ly , i t s  i n te n s i ty .  When the r e s u l t  

to  the  Dick T est was read  in  any p a r t i c u la r  case i t s  s iz e  was 

n o ted  by m easuring i t s  two d iam ete rs . From th ese  f ig u re s  the  

average d iam eter was a s c e r ta in e d  and the a re a  was c a lc u la te d  

from the fo rm ula , Area ■ r^  where 77 ■ 3 .1 4 . The a rea  of

each  of the  d a i ly  t e s t s  was o b ta in ed  and the red  curve drawn 

to  r e p re s e n t i t s  d a i ly  f lu c tu a t io n s .  The co rrespond ing  degrees 

o f in t e n s i t y ,  as decided  by the sc a le  d e sc rib ed  on page 15 were 

p lo t te d  ou t and the v a r ia t io n s  th e reb y  o b ta in ed  shown by the 

broken b lack  l in e .

The re le v a n t  graphs are  appended, as Graph 27 in  

Volume 2 , f o r  re fe re n c e .

When the curves were examined i t  was a t  once no ted  

th a t  they  showed g re a t  degrees o f v a r ia t io n .  Some reached 

the  n eg a tiv e  l in e  by v alues which became p ro g re s s iv e ly  sm a lle r : 

o th e rs  seemed to  undergo marked f lu c tu a t io n  b efo re  reach in g  

th i s  p o in t w h ile , in  a th i r d  s e t ,  the curves fo llow ed  such 

i r r e g u la r  ro u te s  th a t  i t  was im possib le  to  d es ig n a te  t h e i r  

co u rse . In  most c a se s , however, the two curves appeared to  

fo llow  one an o th er f a i r l y  c lo s e ly ,  the v a rio u s  r i s e s  and f a l l s  

in  one being  no ted  in  the o th e r .

In  o rd er to  a s s i s t  in  the  c l a s s i f i c a t i o n  o f the 

r e s u l t s  the  curves re p re se n tin g  the  a rea s  were arran g ed  in  

f iv e  g roups, v iz : -
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Group. Type o f Curve.

1 S tr a ig h t  c u rv e s .

2 I r r e g u la r  cu rv es .

3 Spiked cu rv es .

4 Prolonged cu rv es .

5
Prolonged and P e r s i s te n t ly  

P o s itiv e  cu rves .

In  group 1 the  succeeding values of the re a c tio n s  

were seen to  become sm a lle r  and sm a lle r  u n t i l  the  n eg a tiv e  

l in e  was reached . The group was f u r th e r  su b -d iv id ed  in  th ree  

su b -d iv is io n s  on the fo llo w in g  l in e s .

A. Simple

B* Complex.

C. Toothed.

In  th i s  s u b -d iv is io n  the red  curve reached  
the n eg a tiv e  l in e  on the second to  the 
f i f t h  t e s t  and th e r e a f te r  rem ained a t  
th i s  l e v e l .

In  su b -d iv is io n  B the number o f t e s t s
re q u ire d  b e fo re  the n eg a tiv e  r e s u l t s  were 
o b ta in ed  was la rg e r  than  in  A* In  B, 
how ever, as in  A each succeeding  t e s t  
gave a sm a lle r  a rea  o f re a c t io n  than  
p reced ing  one.

In  su b -d iv is io n  C the curve showed an 
in c re a se  in  the a rea  on the  second t e s t  
b u t th e r e a f te r  fo llow ed  the  course taken 
by S u b -d iv is io n  A.

These su b -d iv is io n s  a re  i l l u s t r a t e d  by the fo llo w in g

diagram s
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Group 2 c o n s is te d  of those cases which were 

inc luded  in  the I r r e g u la r ly  P o s itiv e  s e r ie s  o f cases m entioned 

when the  r e s u l t s  to  the Dick T est were co n s id e red . I t  was 

su b -d iv id ed  in to  the  two su b -d iv is io n s  D and E f o r  the 

fo llo w in g  reason .

D. In  th is  su b -d iv is io n  were in c lu d ed  those cases w hich,
a f t e r  g iv in g  a n eg a tiv e  r e a c t io n  to  the t e s t  on 
the  f i r s t  day of h o s p i ta l  tre a tm e n t, gave a p o s i t iv e  
one on the  second day and f i n a l l y  became perm anently  
n eg a tiv e  on the th i r d  day.

E. In  su b -d iv is io n  E the d ec lin e  from the p o s i t iv e  r e s u l t
n o ted  on the  second day o f h o s p i ta l  trea tm en t was 
more pro longed: two o r sometimes th ree  p o s i t iv e  
r e s u l t s  be ing  no ted  b efo re  the  p a t ie n t  a c tu a l ly  
became n e g a tiv e . This s ta te  o f a f f a i r s  i s  noted  
below .

marked f lu c tu a t io n  b efo re  becoming n e g a tiv e . Here the a re a s  

no ted  in c re a se d  and decreased  in  an a p p a re n tly  re a so n le ss  

manner: a t  some tim es even touch ing  th e  n eg a tiv e  l in e  on ly  to  

r i s e  ag a in  from i t .  Group 3 i s  su b -d iv id ed  in to  th re e  sub­

d iv is io n s  namely P . ,  G. and H ., acco rd ing  to  the number o f 

maxima n o ted  in  each curve. Thus two curves re p re s e n tin g  two 

peaks were p laced  in  s u b -d iv is io n  P, th o se  w ith  th re e  in  G, 

w hile su b -d iv is io n  H co n ta in ed  those curves which showed fo u r  

p eak s .

Group 3 con ta ined  those r e s u l t s  which underwent

The p o s i t io n  in  each case i s  re p re se n te d  above
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Groups 4 and 5 co n ta in  those cases whose curves 

were n o ted  to  fo llow  a course of prolonged f lu c tu a t io n .

Those which f i n a l l y  became n eg a tiv e  were inc luded  in  Group 4 

w hile those which were found to  remain p o s i t iv e  th roughout 

t h e i r  i l l n e s s  were c la s se d  as Group 5.

The v a rio u s  graphs were examined and a f t e r  they  

had been a l l o t t e d  to  t h e i r  re s p e c tiv e  groups the fo llow ing  

ta b le  was com piled.

TABLE 42.

1 2 3 4 5

A B C D E F G H

1 - 100 13 3 6 5 9 3 3 4 2

101 -  200 25 3 2 2 21 7 1 3 4

201 -  300 19 1 2 3 3 12 6 4 4 2

1 -  300 57 4 11 10 5 42 16 8 11 8 ̂ - — • 
72 15

v .•/------ -—
66 11 8

41*9$
-  S'JJ 38 .4  f 6 .4 # -4.6#

Perhaps the f i r s t  p o in t which w i l l  a t t r a c t  a t te n t io n  

i s  th a t  the  above r e s u l t s  do n o t fo llow  what m ight be c a l le d  

the  p o p u la r concep tion  of the  course which one would expect the 

r e a c tio n s  to  su ccess iv e  Dick T ests  to  fo llo w . I t  i s  commonly 

h e ld  th a t  when a person  c o n tra c ts  S c a r le t  Fever he w i l l  be 

found to  g ive a la rg e  Dick r e a c t io n  o f b r ig h t  in te n s i ty :  in  

f a c t ,  h is  a b i l i t y  to  do so i s  s a id  to  be one reaso n  fo r  h is  

having c o n tra c te d  the  d is e a s e . F urtherm ore, i t  i s  s a id  t h a t ,  

as the p a t ie n t  p asses onwards towards conva lescence , he 

m anufactures a supply  o f a n t i to x in  and, as th is  in c re a se s  in  

amount, so does h is  re a c tio n  to  the Dick T est become p ro p o r tio n ­

a te ly  sm a lle r  u n t i l ,  when he has reached  the m iddle o f h is  

second week o f i l l n e s s ,  he f a i l s  to  g ive any re a c t io n  to  the  

T e s t. W hilst working among S c a r le t  Fever p a t ie n ts  i t  i s  q u ite
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common to  observe cases who do n o t conform to  those ideas*

In  the p re se n t s e r ie s  o f cases 128 out o f 300 p a t ie n ts  

s u f fe r in g  from S c a r la t in a  in  i t s  e a r ly  s tag es  were found to  

be n eg a tiv e  r e a c to r s  to  the Dick T est and, as has been no ted  

above, l ik e  r e s u l t s  have been o b ta in ed  by o th e r  w orkers, 

in c lu d in g  Horne, who, du ring  work perform ed in  th is  h o s p i ta l  

du ring  1924 and 1927 o b ta in ed  r e s u l t s  which approxim ate 

c lo s e ly  to  our own. A gain, one f re q u e n tly  meets w ith  cases 

which g ive  a p o s i t iv e  Dick R eaction  and , a lthough  in  c lo se  

c o n ta c t w ith  S c a r la t in a l  in f e c t io n  fo r  pro longed p erio d s do 

n o t c o n tra c t  the  d is e a s e . We have a lso  observed two cases - 

bo th  nu rses  in  th i s  h o s p i ta l  - who, a f t e r  hav ing  been no ted  

as be ing  "Dick N egative* were pu t on du ty  in  the S c a r le t  

Fever Wards and who l a t e r  c o n tra c te d  S c a r le t  F ever. In  one of 

th e se  cases the a t ta c k  o f S c a r le t  Fever was m ild  w hile in  the 

o th e r  i t  was o f a m odera te ly  severe  c h a ra c te r .  F urtherm ore, 

on ly  41 .9#  o f the  p o s i t iv e  re a c to r s  in  the p re se n t s e r ie s  

were found to  fo llo w  the "Normal*, i f  i t  may be so c a l le d ,  

course o f the r e a c t io n ,  th a t  i s ,  to  show a g rad u a l b u t co n s tan t 

d im inu tion  in  t h e i r  degree o f r e a c t io n  to  the  Dick T e s t.

Another p o in t which may be d iscu ssed  l i e s  in  the  

f a c t  th a t  66 o r 38 .4#  of the p o s i t iv e  cases a re  re p re se n te d  

by curves which a re  c la s se d  in  group 3 . Here we f in d  marked 

f lu c tu a t io n  in  the course o f the Dick R eac tio n s: they  may be 

of low value one day, higih value on the n ex t day and perhaps 

sm a lle r  value on the  fo llo w in g  day. In  some cases th i s  type 

o f v a r ia t io n  was c a r r ie d  on fo r  10 o r more days. At the 

commencement o f the  work the q u es tio n  arose  as to  w hether the  

d a i ly  in je c t io n  o f Dick Toxin would tend  to  c re a te  a degree 

of immunity in  the p a t i e n t s .  However, when we remember th a t  

the to x in  used fo r  the purposes o f im m unisation a g a in s t  

S c a r le t  Fever co n ta in s  2 ,500 sk in  t e s t  doses in  every  cubic
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cen tim etre  and th a t  the s e r ie s  of in je c t io n s  must be c a r r ie d  

on over a p e rio d  of s e v e ra l weeks b efo re  im m unisation is  

accom plished i t  was apparen t th a t  even tw enty consecu tive  

Dick T ests o r ,  in  o th e r  w ords, the  in je c t io n  of 20 sk in  t e s t  

doses of to x in  d i lu t io n  spread  over a p e rio d  of th re e  weeks, 

could  have l i t t l e  e f f e c t ,  as f a r  as im m unisation of th e  p a t ie n t  

was concerned, and the r e s u l t s  o b ta in ed  have , I th in k , j u s t i f i e d  

th i s  o p in ion .

When we remember th a t  in  any in fe c t io u s  d is e a s e , i . e .  

in  d ise a se s  caused by m icro-organism s, the development of a n t i ­

bod ies to  the  in fe c t iv e  agent i s  a g radual p ro c e s s , i t  i s  

reaso n ab le  to  suppose th a t ,  in s te a d  of being  a c o n s ta n t 

p ro g re ss iv e  phenomenon, i t  i s  one w hich, w hile p ro g re ss in g  

onwards towards reco v e ry , i s  marked by f lu c tu a t io n s  caused no 

doubt by s l i g h t  in c re a se s  in  b a c te r ia l  p r o l i f e r a t io n .  Such a 

s t a t e  of a f f a i r s  i s  q u ite  commonly i l l u s t r a t e d  by the 

ex a ce rb a tio n s  of the  o r ig in a l  d ise a se  which are  met w ith  in  

p a t ie n ts  s u f fe r in g  from e r y s ip e la s ,  e n te r ic  fe v e r  o r even 

pneumonia. Again th i s  g rad u a l b u t f lu c tu a t in g  development o f 

immunity i s  in s tan ce d  by a s tu d y  of the  Widal R eac tion  in  

p a t ie n ts  s u f fe r in g  from E n te r ic  Fever. Here the development 

o f immunity p ro g resses  u n t i l  recovery  tak es  p lace  b u t ,  as 

R o lle s to n  s t a t e s ,  quo ting  W idal, the course  of the r e a c t io n  

i s  very  c a p r ic io u s . Indeed the mere f a c t  t h a t ,  w hile an 

o rd in a ry  a t ta c k  of S c a r le t  Fever tends to  subside by ly s i s  

and one which had rec e iv ed  serum tre a tm e n t by c r i s i s ,  seems to  

su g g est a g rad u a l au to-im m unisation  which i s  s u b je c t  to  degrees 

o f  f lu c tu a t io n .  This su g g e s tio n , th en , may e x p la in , to  some 

e x te n t ,  the  sp iked  type of curve found in  Group 3 . This th e o ry  

i f  developed s t i l l  f u r th e r  w i l l  perhaps e x p la in  the  f a c t  th a t  

in  some curves we f in d  a case becoming n e g a tiv e  and then  once 

more becoming p o s i t iv e  to  th e  t e s t .  This s t a t e  o f  a f f a i r s  has
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been no ted  in  n o t a few of the cases and, w hile no d e f in i te  

reco rd  of such an occurrence can be found in  the l i t e r a t u r e ,  

Z ingher, in  1926, p u b lish ed  a ta b le  of r e s u l t s  to  the Dick 

T est in  which an example of th i s  change was n o ted . In  some of 

my own c a s e s , which had become n eg a tiv e  during  convalescence in  

the u su a l manner, a p o s i t iv e  r e a c tio n  was o b ta in ed  on r e - t e s t in g  

them p r io r  to  d ism issa l and, in  one o th e r  c a se , a p o s it iv e  

r e s u l t  was no ted  when the p a t ie n t  s u f fe re d  from a re la p se  

on h is  23 rd .day  o f i l l n e s s  (Case 5 3 ). Thus, a lthough  i t  may 

n o t agree w ith  the  preconceived  id ea  o f the course which should  

be taken  by the Dick T est in  cases o f S c a r le t  F ev er, i t  has 

been n o ted  th a t  in  c e r ta in  cases the p a t ie n t  becomes n eg a tiv e  

only  to  become p o s i t iv e  aga in  b efo re  f i n a l l y  g iv in g  n eg a tiv e  

re a c tio n s  to  the t e s t .

A study  o f the Graphs w i l l  dem onstrate th a t  a c e r ta in  

percen tag e  o f the cases f a i l e d  to  become n eg a tiv e  to  the t e s t  

in  s p i te  o f the f a c t  th a t  the t e s t s  were perform ed r ig h t  up 

u n t i l  the  time o f d is m is s a l. S im ila r ly  a number o f cases d id  

n o t become n eg a tiv e  re a c to r s  u n t i l  t h e i r  convalescence was w ell 

advanced. In  bo th  o f th ese  groups o f cases the curves adopt 

the sp ik ed  contour and the f a c t  th a t  th ey  do n o t become n eg a tiv e  

a t  a l l  o r  do so on ly  a f t e r  pro longed p e rio d s  of te s t in g  does 

n o t appear to  have any r e la t io n s h ip  to  the  s e v e r i ty  o f the 

i n i t i a l  a t ta c k  of the fe v e r  o r to  the subsequent course o f the 

d is e a s e . This s ta tem en t appears to  h o ld  good f o r  the e n t i r e  

s e r ie s  f o r ,  review ed as a w hole, the  type of i l l n e s s  and the  

course taken  during  convalescence d id  n o t seem to  have any 

r e la t io n s h ip  to  the type o f curves o b ta in ed  from the Dick T e s ts .  

The graphs were re-exam ined in  an a ttem p t to  d isc o v e r  i f ,  by 

t h e i r  s tu d y , i t  would be p o ss ib le  to  f o re c a s t  the  occurrence 

o f com plications b u t ,  once a g a in , no ev idence of r e la t io n s h ip  

could  be d isc e rn e d . Even in  the  q u es tio n  of re la p s e s  they
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were of l i t t l e  value as n o t a few cases e x h ib ite d  very  marked 

in c re a se  in  r e a c t io n  to  the t e s t  l a t e  in  t h e i r  convalescence 

and y e t d id  n o t s u f fe r  from th is  co m p lica tio n .

The r e la t io n s h ip  o f the p a t ie n ts  r e a c t io n  to  the 

Dick T est and to  the th e ra p e u tic  value of S c a r le t  Fever 

a n t i to x in  is  one o f im portance f o r ,  i f  i t  were p o ss ib le  to  

determ ine in  advance th a t  serum trea tm en t would prove b e n e f ic ia l  

in  any p a r t i c u la r  c a se , the q u es tio n  of serum trea tm en t could  

be s t a b i l i s e d  and a l l  those cases which would b e n e f i t  from 

i t s  use would be t r e a te d  ac co rd in g ly . By so doing the maximum 

value would be o b ta in ed  from the use o f serum, the  le n g th  o f 

h o s p i t a l i s a t io n  of S c a r le t  Fever cases would be d im in ished  and 

the expense in c u rre d  in  t h e i r  trea tm en t reduced. P re lim in a ry  

work on the  r e la t io n s h ip  of the  Dick T est and th i s  p o in t i s  

n o t very  conv incing . I t  would ap p ear, however, th a t  those 

cases which are  Dick N egative R eactors on adm ission  to  h o s p i ta l  

do n o t seem to  d e riv e  much b e n e f i t  from the a d m in is tra tio n  of 

S c a r le t  Fever a n t i to x in .

In  a few in s ta n c e s  the serum was w ith h e ld  on th i s  

account and, in  a l l ,  the p a t ie n ts  made a normal reco v e ry . In  

an o th er c a se , Dick N egative on adm ission  to  h o s p i ta l  on the 

th i r d  day of i l l n e s s ,  serum trea tm en t was i n s t i t u t e d  as the 

p a t ie n t  appeared  to  be r a th e r  se v e re ly  i l l .  300,000 u n i ts  

were in je c te d  in tra m u sc u la r ly  on the  3 r d .day and th is  dose 

was re p e a te d  on the  fo llo w in g  day. The c h ild  appeared to  

d eriv e  no. b e n e f i t  from the a d m in is tra t io n  o f serum and d ied  

a f t e r  having  g iven  evidence o f the development o f a pulmonary 

and an abdominal c o n d itio n . P ost mortem exam ination  re v e a le d  

the presence o f a p la s t i c  p le u r is y  o f one s id e  and a p l a s t i c  

p e r i t o n i t i s .  Haemolytic s tre p to c o c c i  were recovered  from the  

exudate ob ta ined  from each o f th ese  s i t e s  and a ls o  from the  

h e a r t  b lood and a to x in  p rep ared  from th ese  organism s and used
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in  d i lu t io n s  of 1:1000 and 1:500 gave ty p ic a l  sk in  r e a c tio n s  

in  p a t ie n ts  who were a t  the  same time te s te d  w ith  a commercial 

Dick T est Toxin.

While i t  is  n o t p o ss ib le  to  compare too c lo s e ly  the 

cases c i te d ,  the evidence which we have c o l le c te d  seems to  

su g g est th a t  Dick N egative R eactors do n o t d e riv e  much b e n e f i t  

from serum tre a tm e n t.

The l a s t  m entioned case b rin g s  out the  p o in t th a t  

"Septic** cases do n o t appear to  r e a c t  w e ll to  the S c a r le t  

Fever a n t i to x in .  This i s  n o t s u rp r is in g  as the serum is  

e s s e n t i a l l y  **A n tito x ic ’* a lthough  i t s  makers claim  fo r  i t  

d e f in i t e  a n t ib a c te r i a l  powers. In  our hands i t  does n o t appear 

to  have reduced the number o f s e p t ic  co m p lica tio n s , such as 

O torrhoea and R hinorrhoea , in  cases so t r e a te d .  W ylie, when 

d isc u ss in g  work perform ed in  R u c h ill Fever H o sp ita l , Glasgow, 

du ring  1926 and 1927 is  a lso  o f the  op in ion  th a t  the 

a d m in is tra tio n  o f S c a r le t  Fever a n t i to x in  has no e f f e c t  on 

the  o ccu rren ce , d a te  o f o n se t o r d u ra tio n  o f s e p t ic  com pli­

c a tio n s  .

We have r e c e n t ly  observed e x c e l le n t  r e s u l t s  from the 

use o f serum in  a case o f Toxic S c a r le t  Fever which was adm itted  

e a r ly  in  i t s  i l l n e s s  in  a v ery  grave c o n d itio n . The c h i ld  was 

m arkedly dazed, p r a c t i c a l ly  m oribund, the ra sh  was dusky, 

b lu is h  and v ery  p o o rly  developed and the  eyes were d u l l  and 

l u s t r e l e s s .  A fte r  the p o s s i b i l i t y  o f pneumonia had been 

excluded  the p a t ie n t  re c e iv e d  300,000 u n i ts  o f S c a r le t  Fever 

a n t i to x in  in tra v e n o u s ly  which was fo llow ed  a t  twelve h o u rly  

in te r v a ls  by th re e  s im ila r  doses g iven  in tra m u sc u la r ly . In  

a l l  1 ,200,000 u n i ts  o f a n t i to x in  were g iven  and the r e s u l t s  

n o ted  were rem arkable. The ra sh  became much more e v id e n t and 

assumed a s c a r la t in ifo rm  c o lo u r , the  eyes resumed t h e i r  normal 

b r ig h tn e s s  and the  p h y s ic a l and m ental change in  the p a t ie n t
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w ere, indeed , s t r i k in g .  Her convalescence went on w ithou t 

in te r r u p t io n ,  w ith  the  ex cep tio n  of the  development of s l i g h t  

R hinorrhoea, and a l l  who had observed the  course of h e r 

i l l n e s s  were q u ite  d e f in i t e ly  convinced th a t ,  w ith o u t the 

a d m in is tra tio n  o f the  serum, the case would have p ro g ressed  

r a p id ly  to  a f a t a l  te rm in a tio n .

This case has le d  me to  adopt the th eo ry  t h a t ,  i f  

one i s  to  o b ta in  the  b e s t  r e s u l t s  from the use o f S c a r le t  

Fever A n tito x in , and more re c e n t work has confirm ed th is  

o p in io n , the  a n t i to x in  should  be ad m in is te red  by the i n t r a ­

venous ro u te  and the f i r s t ,  a t  any r a t e ,  o f any subsequent 

doses shou ld  be g iven  in  the  same manner.

A c o l le c t io n  of Ward Charts from the v a rio u s  S c a r le t  

Fever Wards has been inc luded  in  Volume 2 . C harts dem onstra ting  

the e f f e c t  o f in travenous o r in tram u scu la r  in je c t io n  of 

S c a r le t  Fever A n tito x in  a re  e x h ib ite d  and fo r  purposes of 

com parison we have inc luded  a s e r ie s  of c h a rts  which dem onstrate  

the course o f the i l l n e s s  in  ,,lfon-Serum,, t r e a te d  c a se s . Owing 

to  the r e l a t i v e l y  sm all number o f cases i l l u s t r a t e d  i t  i s  n o t 

p o ss ib le  to  draw any d e f in i t e  conc lusions from a stu d y  o f the 

c h a r ts .  A b r i e f  n o te  precedes each group of c h a r ts  in  Volume 2 .
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PART I I .

THE EXAMINATION OF THROAT SWABS FROM 

SCARLET FEVER PATIENTS 

DURING 

THEIR CONVALESCENCE.
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A. The exam ination  of T hroat Swabs from C onvalescent 

cases of S c a r la t in a  w ith  s p e c ia l  re fe ren ce  to  

the occurrence of R eturn  Cases.

B. An In v e s t ig a t io n  in to  the Toxin Forming P ro p e r tie s  

of Haem olytic S tre p to c o c c i reco v ered  from the 

th ro a ts  o f S c a r le t  Fever P a t ie n ts  during  th e i r  

C onvalescence.
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The haem olytic s trep to co ccu s  i s  now accep ted  by 

many workers as the cau sa l organism of S c a r le t  Fever. L o e f f le r ,  

in  1884, dem onstrated the  frequency  of haem o^tic s tre p to c o c c i in  

the th ro a ts  of S c a r le t  Fever p a t ie n ts  and in v e s t ig a t io n s  by 

K lein  in  1887, Moser in  1902, Savchenko in  1905, P irq u e t and 

G abritchew sky in  1907, Dochez and Sherman in  1919 and onwards 

and Mervyn Gordon in  1921 supported  the h y p o th esis  th a t  S c a r le t  

Fever was produced by a d e f in i te  s t r a i n  of s tre p to c o c c u s . The 

g re a t  d i f f i c u l t y  encountered  by a l l  the workers was t h e i r  

f a i l u r e  to  produce S c a r le t  Fever in  an im als. However, in  1923, 

George F. and Gladys H.Dick advanced their* work to  the stage  

where they  were ab le to  produce c l i n i c a l  S c a r le t  Fever in  human 

v o lu n te e rs  and s in ce  then  o th e r  w orkers b o th  in  B r i ta in  and 

America, among whom Z ingher and T u n n ic l if f  were prom inent 

in v e s t ig a to r s ,  have produced evidence in  su p p o rt of the 

s tre p to c o c c a l th eo ry  o f the e t io lo g y  of S c a r le t  F ever. That 

s e v e ra l  s t r a in s  o f the organism  may be re sp o n s ib le  f o r  the 

a p p a re n tly  s l i g h t ly  d i f f e r e n t  v a r i e t i e s  o f S c a r le t  Fever 

observed i s  p robable and such an e x p lan a tio n  would go f a r  to  

e x p la in  the anom alies met w ith  in  the r e s u l t s  to  the Dick and 

S ch u ltz  C harlton  T e s ts . P ursuing  th i s  l in e  o f work G r i f f th

succeeded in  i s o la t in g  fo u r  c h ie f  types o f th e  s trep to co ccu s

s c a r l a t i n a s .  These types are a l l  c lo s e ly  r e l a t e d ,  one to  the 

o th e r ,  b u t they  may produce to x in s  which may d i f f e r  from one
ft

an o th e r s u f f i c i e n t ly  to  a f f e c t  the  r e s u l t s  o b ta in e d , when they  

a re  used  fo r  the Dick T e s t . T h e ir e x is te n c e  would a lso  go f a r  

to  ex p la in  the occurrence o f re la p s e s  in  a S c a r le t  Fever Ward 

and a lso  the development o f second o r th i r d  o r even more

a t ta c k s  of S c a r le t  Fever in  the same p erson .

The common lo c a l i s a t io n  o f the haem oly tic  s tr e p to c o c c i  

i s  undoubtedly  the fa u c e s . The organism s a re  a lso  p re s e n t in  

the morbid d isch arg es from the nose o r e a rs  and are  found in
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the pus ob ta ined  from ab scesses in  S c a r le t  Fever p a t ie n t s .  In  

some cases they  may be recovered  from the b lood and in  o th e rs  

have been no ted  in  the u r in e  and s to o l s .  Moody and Irons 

n o ted  t h e i r  presence in  the s to o ls  of ZQ% out of 85 p a t ie n ts  

s u f fe r in g  from S c a r le t  Fever and quote th a t  T u n n ic l if f  

(J.A.M.A. 74:1386) found th a t  in  6 ou t o f 11 cases haem oly tic 

s tre p to c o c c i  were o b ta in ed  from the s to o ls  and resem bled 

those o b ta in ed  from the th ro a t  of an e a r ly  case o f S c a r le t  

F ever.

The im portance of the r e la t io n s h ip  of the haem oly tic  

s trep to co cc u s  as the  cau sa l organism s o f S c a r le t  Fever and 

the a d m in is tra tio n  o f a S c a r le t  Fever Ward is  obv ious. Such 

q u es tio n s  as the number of cases which may be t r e a te d  in  each  

ward, the le n g th  o f h o s p i t a l i s a t io n  of each ca se , the l i a b i l i t y  

of r e la p s e s ,  r e tu rn  cases and com plica tions are  a l l  c lo s e ly  

r e l a t e d  to  the organism  and i t s  p o s s ib le  ty p e s .

OBJECT OF WORK.

In  the  p re se n t in v e s t ig a t io n  the frequency  of the 

haem oly tic  s trep to co ccu s  in  the th ro a ts  of p a t ie n ts  co n v a lesc in g  

from S c a r le t  Fever was s tu d ie d  in  an a ttem p t to  d isco v e r 

w hether o r n o t more "R eturn  Cases11 cou ld  be tra c e d  to  those 

p a t ie n ts  who, on th e i r  d ism issa l from h o s p i t a l ,  were no ted  to  

h arb o u r in  t h e i r  th ro a ts  s t r a in s  o f haem oly tic  s t r e p to c o c c i ,  

than  to  those p a t ie n ts  whose c u l tu re s  d id  n o t re v e a l haem oly tic  

s t r e p to c o c c i .  I f  such a s ta te  o f a f f a i r s  e x is te d  the  o b ta in in g  

of n eg a tiv e  c u l tu re s  befo re  d ism issa l m ight h e lp  in  the c o n tro l 

of the  in f e c t io n  in  S c a r le t  F ever. The in f lu e n c e , i f  any, of 

co m p lic a tio n s , e s p e c ia l ly  s e p tic  ones and more e s p e c ia l ly  

those  connected w ith  the naso-pharynx o r e a r s ,  on the 

p e r s is te n c e  of haem olytic s tr e p to c o c c i  in  the  th ro a t  was 

a lso  studied*
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THE WORK.

The work was perform ed on a s e r ie s  of 300 co nsecu tive  

cases of S c a r le t  F ever. These cases w ere, in  ev e ry  r e s p e c t ,  

r e p re s e n ta t iv e  of the  type of S c a r le t  Fever met w ith  in  the 

c i ty  a t  the p re se n t tim e. Three swabs were o b ta in e d ,a t  

in te rv a ls  of a few d ay s , from the th ro a t  o f each p a t ie n t  and 

examined fo r  haem oly tic  s t r e p to c o c c i .  The swabs were taken  

as f a r  as p o ss ib le  during  the l a s t  ten  days of h o s p i ta l  

tre a tm en t in  each  ca se .

MATERIALS USED.

MEDIA.

Meat E x t r a c t .

The Meat E x tra c t  was p rep ared  in  the manner recommended 

by Muir and R itc h ie  in  t h e i r  "Manual o f B a c te r io lo g y " . F in e ly  

minced rump s te a k ,  as f r e e  from f a t  as p o s s ib le ,  was used 

th roughout the work. 1 lb .  o f th i s  mince was added to  1000 cc . 

o f d i s t i l l e d  w ate r in  a f l a t  shallow  b as in  (18" x 12" x 3") and 

allow ed to  s ta n d  fo r  24 h o u rs . The f a t ,  which had c o l le c te d  on 

the su rfa ce  o f the f l u i d ,  was removed by s tro k in g  the su rfa c e  

of the  f lu id  w ith  f i l t e r  paper and the  m ix ture  was then  f i l t e r e d  

th rough  w hite l i n t .  A fte r  f i l t r a t i o n  had ceased  the bag was 

removed and as much as p o ss ib le  o f  the  f l u id  s t i l l  rem aining 

in  the  meat was exp ressed  by firm  p re s s u re . As a meat p re ss  

was n o t a v a ila b le  th is  o p e ra tio n  h ad , p e r fo rc e , to  be done by 

hand b u t i t  was found th a t  the  volume o f e x t r a c t  o b ta in ed  was 

n e a r ly  1000 cc . Thus a p a r t  from the e x tra  tim e re q u ire d  f o r  

the  manual ex p ress io n  the  method proved q u ite  s a t i s f a c to r y .

The e x t r a  was then  steamed in  the Koch fo r  two hours in  o rd e r  

to  co ag u la te  a l l  the p ro te in  co n ten t and the  m ix ture  was then  

f i l t e r e d  through Swedish f i l t e r  p a p e r. The r e s u l t a n t  f i l t r a t e
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was c le a r  yellow  in  co lo u r and a f t e r  the volume o f the 

e x t r a c t  had been made up to  1000 cc* w ith  d i s t i l l e d  w ate r 

the f la s k  was plugged w ith  non-abso rben t c o tto n  wool and 

then  s t e r i l i s e d  in  the  steam in  the  Koch fo r  l£  h o u rs . The 

r e s u l t a n t  Meat E x tra c t was then  s to re d  a g a in s t fu tu re  u se .

Peptone B ro th .

The Peptone B roth  used in  the work was made up 

from the Meat E x tra c t  a lre a d y  p rep a red . ttLab.Lemcett was 

t r i e d  b u t Meat E x tr a c t ,  as p repared  above, was favoured and 

used  throughout the  work. The in g re d ie n ts  were used in  the 

fo llo w in g  p ro p o rtio n s .

Meat E x tr a c t ,  . . .  200 cc .

Sodium C h lo rid e , . . .  1 gram.

Peptone Albumin, . . .  2 grams.

The Peptone Albumin was su p p lied  by M essrs.Parke Davis & Co. 

and was te s te d  by them to  ensure absence o f ferm en tab le  su g a rs . 

The m ix ture was h ea ted  in  the  Koch a t  steam f o r  30 m in u tes , 

being  shaken a t  f re q u e n t in t e r v a l s ,  u n t i l  a l l  th e  peptone 

albumin had d is so lv e d . The re a c t io n  o f the m ix ture was 

s tro n g ly  ac id  and a lk a l in l s a t io n  was proceeded w ith . The 

o b je c t o f th i s  s te p  was to  ren d er the m ix tu re  s l i g h t l y ,  b u t 

d i s t i n c t l y ,  a lk a l in e .  In  the  f i r s t  s ta g e s  o f the work th i s  

was done by adding J  NaOH a n d ,a f te r  thorough m ixing , t e s t in g  

the  r e s u l t a n t  r e a c t io n  w ith  Litmus P ap er. The papers -  b lu e  

and red  -  were in tro d u ced  in to  the  bu lk  o f the  b ro th j a drop 

o f b ro th  was now removed w ith  a g la s s  rod and p laced  on the  

p a p e rs . D if f ic u l ty  was experien ced  in  d ec id in g  when the 

r e a c t io n  o f the m ixture changed from ac id  to  a lk a l in e  and i t  

was im possib le  to  ensure th a t  each b a tch  of b ro th  was rendered  

as a lk a l in e  as the o th e rs . For th i s  re a so n , and a lso  because of 

the sav ing  o f tim e, the peptone b ro th  used  in  the  succeed ing  

p a r ts  o f the work was a lk a l in is e d  by the Hydrogen Ion Concen-
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t r a t i o n  method. The P.H. decided  on was 7 .3 . The b ro th , 

a f t e r  having been b rought to  th i s  r e a c t io n ,  was f i l t e r e d  and 

i t s  volume made up to  200 cc . w ith  d i s t i l l e d  w a te r.

I t  was tubed  in  tu b e s , 5" x § , which had p re v io u s ly  

been s t e r i l i s e d  a t  170 degrees C. fo r  one hour. They were 

s t e r i l i s e d  in  th i s  manner as i t  was found th a t ,  by so do ing , 

le s s  chance of con tam ination  occurred  and a lso  because a f t e r  

s t e r i l i s a t i o n  the wool s to p p e rs  f i t t e d  the mouth of the tubes 

much b e t t e r .  2 cc . o f b ro th  were run in to  each tube from a 

f la s k  and the  charged tubes were then  s t e r i l i s e d  in  the Koch 

a t  steam  f o r  l£  h o u rs .

A gar.

The in g re d ie n ts  employed in  p rep a rin g  the  Agar were 

used in  the  fo llow ing  p ro p o rtio n s .

Meat E x tr a c t ,  . . .  1000 cc .

P eptone, . . .  . . .  10 gram s.

Sodium C h lo rid e , . . .  5 gram s.

A gar, . . .  . . .  15 gram s•

During the  f i r s t  s ta g e s  o f the  work "ordinary** ag a r was 

employed and was to rn  up in to  sm all p o r tio n s  b e fo re  being  

used b u t in  the  g r e a te r  p a r t  o f the work powdered ag ar was 

used  a s ,  owing to  i t s  being  more e a s i ly  h an d led , much time 

was saved . The d i f f e r e n t  in g re d ie n ts  were mixed to g e th e r  in  

a 2000 cc . f la s k  and allow ed to  s tan d  f o r  a s h o r t  tim e. They 

were then  b o ile d  in  the Koch fo r  l j  to  2 hours in  o rd e r th a t  

the agar m ight be tho roughly  m elted . S teps were then  taken  

to  c le a r  the m ix ture as p e r f e c t ly  as p o s s ib le .  This was 

accom plished by co o lin g  the m ix ture to  between 60 and 70 degrees

C. and then  adding the w hite o f two eg g s , m odera te ly  w ell 

b ea ten  u p , to  each l i t r e  o f medium and then  r a p id ly  h e a tin g  

up and b o i l in g  the m ixture in  the Koch fo r  30 m inu tes: the 

f la s k  b e in g  thoroughly  shaken se v e ra l tim es du ring  th i s  l a t t e r
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p ro cess . At the  commencement o f the work the w hite o f one 

egg was added to  each l i t r e  of medium b u t i t  was soon found 

th a t  b e t t e r  r e s u l t s  were o b ta in ed  when the w hite of two 

eggs was used fo r  th i s  purpose. The m ix ture was then  

f i l t e r e d  through C h ard in 's  p ap er. This f i l t r a t i o n  was 

c a r r ie d  ou t in  the Koch the whole appara tu s being  kep t a t  

b o il in g  p o in t and the  mouth o f the f i l t e r  funnel being  

covered w ith  a g la s s  p la te  in  o rd e r to  p rev en t w ate r o f 

condensation  d rip p in g  from the l i d  of the  Koch in to  the 

medium. The r e a c t io n  of the  medium was then  a d ju s te d  by the  

hydrogen io n  c o n c e n tra tio n  method to  P.H. 7*5. This o p e ra tio n  

o c c a s io n a lly  caused d i f f i c u l t i e s  as i t  was n ecessa ry  to  c a rry  

ou t the e n t i r e  procedure b e fo re  the ag a r had time to  s o l id i f y .  

When the re a c t io n  had been a d ju s te d  the agar was d i s t r ib u te d  

in  tubes c o n ta in in g  12-15 cc . o r  in  f la s k s  co n ta in in g  80-100 cc . 

and then  s t e r i l i s e d  in  the Koch fo r  one hou r. As the work 

proceeded i t  was found th a t  more s a t i s f a c to r y  r e s u l t s  were 

o b ta in ed  when 20 grams of powdered agar were used  p e r l i t r e  

o f meat e x t r a c t  in s te a d  o f the  15 grams a lre ad y  no ted  and 

th i s  a l t e r a t i o n  in  the  amount o f agar used  was adopted fo r  the 

g r e a te r  p a r t  o f the  work.

The f i l t r a t i o n  of the  agar proceeded slow ly  and, w ith  

a view to  quickening  th i s  and so sav ing  tim e, v a rio u s  methods 

were employed. In  one o f th e se  the  o r i f i c e  o f a la rg e  f i l t e r  

fu n n e l was occluded w ith  a rubber s to p p e r . The f i l t e r  fu n n el 

was then  p laced  u p r ig h t in  the  Koch and h e a te d  up to  b o il in g  

p o in t .  The m olten u n f i l t e r e d  agar m ix ture was then  poured in to  

the fu n n e l and reh e a te d  fo r  tw enty  m in u tes . The fu n n e l was then  

removed from the Koch and allow ed to  coo l a f t e r  which a s o l id  

cone o f agar could be removed from the  fu n n e l. During the 

h e a tin g  in  the Koch the agar had become as l iq u id  as p o s s ib le  

and when t r a n s f e r r e d  to  the  f i l t e r  fu n n e l the  s o l id  m a te r ia ls
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brought down by the  coag u la ted  egg albumin f e l l  to  the bottom  

of the funnel and, c o l le c t in g  th e re ,  formed a th ic k  la y e r  of 

d e b r is .  When the  s o l id  cone of the cooled ag a r had been 

removed from the  funnel th i s  la y e r  of d eb ris  was cu t o f f  and 

the rem aining frustum  was found to  c o n s is t  o f c le a r  ag a r 

which was rem e lted , and a f t e r  i t s  r e a c t io n  had been a d ju s te d  

to  P.H. 7 .5  i t  was d i s t r ib u te d  in  tubes or f la s k s  and s t e r i l i s e d  

b e fo re  being  s to re d  u n t i l  re q u ire d  fo r  use in  the  work. While 

th i s  method worked f a i r l y  s a t i s f a c t o r i l y  in  our hands i t  was 

found th a t  the volume of agar o b ta in ed  from the 1000 cc . o f 

meat e x t r a c t  was much sm a lle r  than  th a t  o b ta in ed  when i t  was 

f i l t e r e d  in  the  u su a l manner and fo r  th i s  reason  the g r e a te r  

q u a n ti ty  o f agar used  in  the work was p repared  by f i l t r a t i o n  

through C hard infs paper.

Blood A gar.

The medium employed fo r  the  c u l t iv a t io n  of the 

organisms o b ta in ed  from the  th ro a t  swabs was 5^ Blood Agar.

The blood was o b ta in ed  from the m arg ina l v e in  o f the ra b b it* s  

e a r  in  the fo llo w in g  manner. The e a r ,  in  the  v i c in i ty  o f the 

v e in , was shaved and thoroughly  c lean sed  w ith  a lco h o l and 

e th e r  and then  allow ed to  d ry . An opaque e l e c t r i c  read in g  

lamp was p laced  a t  a s h o r t  d is ta n c e  from the e a r  such be in g  

th a t  the lamp produced a p le a sa n t warmth. When the ro o t  o f 

the e a r  had been f irm ly  g rasped  between the f i r s t  f in g e r  and 

thumb of the l e f t  hand and the v e in  rendered  prom inen t, a 

sm all tra n sv e rse  in c is io n  was made through the  m arg inal v e in  

and approxim ately  10 cc . o f blood c o l le c te d .  The blood was 

c o l le c te d  in  t e s t  tubes and d e f ib r in a te d  by being  b ea ten  up 

by a g la s s  ro d . In  some p a r ts  o f the  work the  b lood was 

c o l le c te d  in  a th ic k  g la s s  t e s t  tube o f the  O g ilv ie  p a t t e r n ,  

in  which had been p laced  a g la s s  ro d , the tube and i t s  bead 

being  s t e r i l i s e d  b efo re  u se . By u s in g  such, a tube i t  was
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p o ss ib le  to  c a rry  on d e f ib r in a t io n  w hile the  blood was being  

c o l le c te d  and in  th i s  way the p o s s i b i l i t y  o f  the b lood c lo t t in g  

was much le sse n e d . The O gilv ie  tubes were p re fe r re d  fo r  th i s  

s ta g e  of the  work becau se , owing to  t h e i r  g re a te r  th ic k n ess  

and s t r e n g th ,  th e re  was le s s  chance of t h e i r  being broken by 

the  g la ss  rod o r bead than  e x is te d  when the o rd in a ry  t e s t  

tubes were u sed .

A fte r  d e f ib r in a t io n  had been com pleted the blood 

was wanned up to  45 degrees C. and added, in  the c o r re c t  

p ro p o r tio n s , to  the ag a r which had been allow ed to  coo l to  a 

l ik e  tem p era tu re . I t  was im portan t to  ensure th a t  the  agar 

was cooled down to  th i s  tem peratu re because i f  the b lood was 

added to  agar a t  a h ig h e r  tem peratu re th e re  was a g re a t  

l i a b i l i t y  th a t  changes would be produced in  the haem oglobin 

o f the b lood . The b lood was added to  the  m olten agar e i th e r  

in  t e s t  tubes o r in  sm all f la s k s  and thorough m ixing was 

ensu red  by ra p id  ro ta ry  movements o f th e se  v e s s e ls .  In  the 

case of the  form er one tube o f agar was used  fo r  each P e t r i  

p la te  b u t when the ag a r was co n ta in ed  in  sm all f la s k s  i t  was 

p o ss ib le  to  pour s e v e ra l  p la te s  from each f l a s k ,  and, as th i s  

l a t t e r  method le n t  i t s e l f  more to  speed and economy in  b lood  

ag ar and a lso  a ffo rd e d  le s s  chance fo r  con tam ination  to  o cc u r, 

i t  was p re fe r re d  and used  th roughout most of the work.

While every  care  was taken  to  ensu re  com plete 

s t e r i l i t y  a t  each s ta g e  o f the  work the  b lood  agar p la te s  

were in cu b a ted  fo r  24 hours in  o rd e r  to  ensure th a t  no 

con tam ination  had taken  p la c e . During the p re se n t work blood 

ag a r p la te s  were poured tw ice o r th r ic e  weekly and in  th is  

way f re s h  p la te s  were always a v a ila b le  and they  were never 

s to re d  fo r  more than  two days b e fo re  b e in g  used .

P e t r i  P la te s .

The b lood agar used  fo r  the growth o f the  organism s
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o b ta in ed  from the th ro a t  swabs was p la te d  out in  P e t r i  p la te s .  

Before being  used  th ese  p la te s  were wrapped in  g rease  paper 

and s t e r i l i s e d  in  the  Hot A ir Oven a t  170 degrees C« fo r  one 

hour. I f  p laced  on the bottom  s h e lf  o f the oven i t  was 

found th a t  the paper was r e a d i ly  ch a rred  b u t , i f  they  were 

p laced  on the upper s h e l f ,  s t e r i l i s a t i o n  went on w ithou t any 

adverse e f f e c t  on th e  wrapping paper. I f  the p la te s  were 

in ten d ed  fo r  use im m ediately a f t e r  s t e r i l i s a t i o n  i t  was found 

q u ite  s a t i s f a c to r y  to  s t e r i l i s e  them w ith o u t any w rapping. 

F u r th e r ,  no evidence o f con tam ination  was no ted  in  p la te s  which 

were s t e r i l i s e d  w ith o u t any paper covering  and which were 

s to re d  f o r  a few days b efo re  being  used  p rovided  th a t  the 

p la te s  had been wrapped up in  paper im m ediately a f t e r  s t e r i l ­

i s a t io n .  Three s iz e s  of p la te s  were u sed , v iz .  3 ^ " , 4" and 

4 i ” in  d iam ete r. The p la te s  were d iv id ed  in to  2 , 3 and 4 

p o rtio n s  r e s p e c tiv e ly  w ith  b lue sk in  p e n c il  m arkings and each 

p o r tio n  was in o c u la te d  w ith  the w ashings from one th ro a t  swab.

Swab S t ic k s .

The swab s t ic k s  used  were o f the u su a l ty p e . A 

sm all p o r t io n  o f non-absorben t c o tto n  wool was f ix e d  s e c u re ly , 

by tw is t in g  on to  the  f re e  end o f the aluminium s t i c k  and 

a f t e r  the s t ic k s  had been f i t t e d  in to  the co n ta in in g  tu b e s ,

5n x i " ,  they  were s t e r i l i s e d  by dry h e a t a t  170 degrees C. 

f o r  l i  h o u rs .

PROCEDURE.

The T hroat Swabs.

Swabs were taken  from the th ro a ts  o f a s e r ie s  o f 

300 co nsecu tive  cases o f S c a r le t  F ev er, the th ro a ts  b e in g  

swabbed on th ree  occasions during  the  p a tie n ts*  l a s t  te n  

days o f convalescence in  h o s p i t a l .  For purposes o f com parison 

th ro a t  swabs were a lso  o b ta in ed  from p a t ie n ts  s u f fe r in g  from



95

S c a r le t  Fever in  i t s  e a r ly  s ta g e s  and a lso  from e a r ly  cases 

o f M easles. In  a l l ,  upwards o f 1000 th ro a t  swabs were 

o b ta in ed  and examined in  the p re se n t in v e s t ig a t io n .

The t o n s i l l a r  reg io n  was the s i t e  to  which a t te n t io n  

was d ire c te d  and no g a rg le s  o r  o th e r  a n t is e p t ic  m easures were 

ap p lied  to  the  th ro a ts  fo r  a t  l e a s t  one day p rev ious to  the 

swabbing. When tak in g  the th r o a t  swabs b o th  to n s i l s  were 

rubbed tho rough ly  and the  swab s t i c k  was then  tra n s m itte d  to  

the  la b o ra to ry  w ith  as l i t t l e  d e lay  as p o s s ib le .  An em ulsion 

o f the co n ten ts  o f the  swab was then  made in  peptone b ro th  by 

v ig o ro u s ly  massaging the  swab on the  s id e  o f the tube 

co n ta in in g  the medium. A lo o p fu l of th i s  em ulsion was then  

removed w ith  a p la tinum  loop and p laced  on a p la te  of b lood 

a g a r . I t  was then  d is t r ib u te d  even ly  over the  su rfa c e  o f the 

medium w ith  a g la ss  sp rea d e r . As has been no ted  above two, 

th re e  o r sometimes fo u r  th ro a t  swabs were p la te d  ou t on the  

same b lood ag a r p la te  and in  a l l  cases a p o r tio n  o f th e  p la te  

was l e f t  u n in o cu la ted  and served  as a c o n tro l  a g a in s t  p o ss ib le  

con tam ination  o f the p la t e .  The p la te s  were In cubated  a t  

37 degrees C. fo r  18 hours and th en  examined fo r  haem oly tic  

c o lo n ie s . I t  was found th a t  in c u b a tio n  fo r  18 hours gave 

the  most s a t i s f a c to r y  r e s u l t s .  I f  the p la te s  were removed 

from the In cu b a to r a f t e r  12 hours the growth was sc an ty  and 

haem olysis was poo rly  marked w h ile , on the  o th e r  hand , i f  

l e f t  fo r  24 hours the  growth was o f te n  so lu x u rio u s  th a t  i t  

was d i f f i c u l t  to  d is t in g u is h  s e p a ra te  co lo n ie s  one from the 

o th e r .
\

EXAMINATION OF PLATES INOCULATED WITH WASHINGS FROM 
THROAT SWABS OF CONVALESCENT SCARLATINA PATIENTS.

Naked Eye E xam ination.

When the p la te s  were exam ined, a f t e r  18 hours 

In c u b a tio n , i t  was a t  once no ted  th a t  they  co n ta in ed  numerous
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v a r i e t i e s  o f o rgan ism s. In  on ly  a very  few cases d id  we 

observe p la te s  which con ta in ed  pure c u l tu re s  of haem oly tic  

s tr e p to c o c c i  and, indeed , in  the  m a jo rity  o f p l a t e s ,  these  

o rganism s, i f  they  were p re se n t a t  a l l ,  were no ted  as being  

in  the  m in o r ity . The ty p ic a l  haem oly tic  s tr e p to c o c c a l colony 

was no ted  as being  sm all in  s iz e ,  c i r c u la r  in  o u t l in e ,  and 

d is c  l ik e  in  appearance. When examined under the low power 

o f th e  m icroscope i t s  o u tl in e  was seen to  be s l i g h t ly  wavy 

o r w oolly . I t  was g re y ish  w hite in  c o lo u r , o f a se m i- tra n s -  

lu c e n t appearance and was surrounded by a narrow , b u t c le a r ly  

marked, a re a  o f haem olysis. These co lo n ies  could be d i s t i n ­

gu ished  r e a d i ly  by the naked eye from the w h ite r  and much 

la r g e r  s tap h y lo co cca l co lo n ies  which were observed to  have 

a wavy o r o i l  appearance. However, many o th e r  organism s, 

such as c o c c i, in c lu d in g  m icrococc i and pneumococci and 

v a rio u s  forms o f b a c i l l i ,  such as b a c i l lu s  d ip h th e r ia e ,  and 

c o c c o -b a c i l l i  a lso  occurred  as sm all alm ost t r a n s lu c e n t  o r 

g re y ish  co lo n ie s  surrounded by a narrow r in g  of haem olysis 

th a t  i t  was on ly  a f t e r  exam ination  of a s ta in e d  smear from 

each colony th a t  i t s  c h a ra c te r  cou ld  be s t a te d  d e f in i t e ly .

M icroscopic Exam ination o f Smears from Colonies of 
flaem olytic S tre p to c o c c i .

Smears were p repared  from every  p la te  on which were 

observed any haem oly tic co lo n ies  which were su sp ec ted  of being  

s tre p to c o c c a l in  ty p e . These film s  were s ta in e d  f o r  ten  

seconds w ith  d i lu te  Carbol Fuchsin  and examined fo r  S tre p to c o c c i 

I f  any of th ese  smears were found to  c o n s is t  o f s tr e p to c o c c i  

f u r th e r  specimens were p repared  and s ta in e d  by G rants method.

The haem oly tic  s trep to co cc u s  was observed to  be 

s ta in e d  deep ly  w ith  the d i lu te  Carbol Fuchs in  s ta in  and was 

n o t d e c o lo r ise d  by Gram's method. The cha ins were n o ted  as 

b e in g  of vary in g  le n g th s : in  some cases th ey  c o n s is te d  o f 

h a l f  a dozen o r so co cc i w hile in  o th e r  cases they  were of
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co n s id e rab le  le n g th . The s iz e  of the in d iv id u a l cocc i was 

a lso  noted  to  vary . In  most chains the in d iv id u a l co cc i were 

of normal appearance b u t in  o th e rs  they  were much en la rg ed  

and appeared to  be sw ollen  and in  some in s ta n c e s  seemed to  

be as much as tw ice t h e i r  normal d iam eter. Exam ination of the 

f ilm s  rev ea led  the in te r e s t in g  p o in t th a t  some chains of 

s tr e p to c o c c i  took on the  appearance of chains of d ip lo c o c c i 

o r by c o c c o b a c i l l i .  These appearances were due to  the  f a c t  

th a t  d iv is io n  was about to  take p lace  o r had taken  p lace  in  

the in d iv id u a l co lo n ies  o f the cha in  and dem onstrate th a t  

the m u lt ip l ic a t io n  o f s tre p to c o c c i i s  b rought about by 

tra n sv e rs e  f i s s u r e .

THE RECORDING OF THE RESULTS.

The r e s u l t s  o f the exam ination  o f the organism s 

i s o la te d  from the b lood  agar p la te s  were reco rd ed  in  Table 

43 which i s  reproduced in  Volume I I .  o f th i s  work. In  the 

swabs o b ta in ed  from cases 1 - 100 the r e s u l t s  were no ted  

sim ply  as " P o s i t iv e 11 o r "N egative". While th i s  p o in t was 

n o ted  in  Cases 101 -  300 an a ttem p t was a lso  made to  e s tim a te  

the  p ro p o rtio n  of co lo n ies  o f haem oly tic  s tr e p to c o c c i  p re se n t 

on each p la te .  In  th ese  cases the number o f such co lo n ie s  

was determ ined , as a c c u ra te ly  as p o s s ib le ,  and the r e s u l t  

exp ressed  as a f r a c t io n  of the t o t a l  number o f co lo n ies  p re se n t 

on the p la te .  These r e s u l t s  a re  reco rded  on the ta b le  of 

r e s u l t s  m entioned above and reproduced  in  Volume I I .

THE RESULTS.

When the r e s u l t s  o b ta in ed  from the  900 swabs under 

c o n s id e ra tio n  were examined, th re e  swabs hav ing  been taken  

from each of the  300 c a s e s , i t  was found th a t  very  v a r ie d  

• r e s u l t s  had been o b ta in ed . The th re e  swabs from some p a t ie n ts
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were N egative fo r  haem oly tic s tr e p to c o c c i:  were P o s it iv e  

from o th e rs :  in  some cases the f i r s t  swab was P o s it iv e  and 

the  l a t e r  ones N eg a tiv e , and v ice  v e rs a , w h ile , in  o th e rs , 

the v a r ia t io n  was s t i l l  more i r r e g u la r .

When the r e s u l t s  o f the exam ination of the  900 

swabs, th a t  i s  the swabs from the e n t i r e  s e r i e s ,  were 

examined, i t  was found th a t  167 p a t ie n t s ,  o r 55 .66# , had 

y ie ld e d  n eg a tiv e  swabs on a l l  th re e  o cc as io n s , and, in  on ly  

6 , o r 2#, was i t  p o s s ib le  to  dem onstrate haem oly tic  s tr e p to c o c c i  

in  each o f t h e i r  th re e  th ro a t  swabs. Furtherm ore , 243 o r 81# 

of th e  300 cases were n o ted  as be ing  "N egative" on t h e i r  

d ism issa l from h o s p i ta l  and only  57 o r 19# as being  " P o s itiv e "  

a t  the same tim e. This q u es tio n  i s  c l a r i f i e d  by an exam ination  

of Table 44.

TABLE 4 4 .

RESULTS OF THE EXAMINATION OF THROAT SWABS 
FROM CONVALESCENT CASES OF SCARLET FEVER.

CASEfc 1 - 300 
STATE ON DISMISSAL

Negative. Positive.
Result No. # Result

■ ---r ............................ —

No. I *
167 55.66# ♦ + 4

j

6 i 2*

+ ---- 35) -  4 4 16) !

4 + -
5

12) (25.33#) - - 4 )t SI
24)1(17*)

)
29) 4 - 4 11) i

243 81#
i

57 | 19*

A study  o f the  above ta b le  w i l l  re v e a l the  f a c t  

th a t  only  a sm all m in o rity  o f the c a se s , 19#, were no ted  

as harb o u rin g  haem oly tic s tre p to c o c c i in  t h e i r  th r o a ts  a t  

the  time o f t h e i r  d ism issa l from h o s p i ta l  w hile the g re a t  

m a jo r i ty , namely 81#, were reco rd ed  as b e in g  N egative on 

d ism issa l and, w ith  very  few e x c e p tio n s , were found to  have 

been so on two out o f the  th re e  occasions on which te s te d .
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I t  is  in te r e s t in g  to  compare th ese  f ig u re s  w ith  

those o b ta in ed  by Gunn and G r i f f th .  These ob serv ers demon­

s t r a t e d  t h a t ,  o f 100 p a t ie n ts  whose th ro a ts  were swabbed on 

the day p r io r  to  t h e i r  d isch arg e  from h o s p i ta l  a f t e r  S c a r le t  

F ever, 50 c a r r ie d  haem olytic s tr e p to c o c c i .  They a lso  reco rd ed  

th a t  none of th ese  50 cases gave r i s e  to  " re tu rn "  ca se s .

The r e s u l t s  reco rded  on Table 44 were s tu d ie d  in  

g r e a te r  d e t a i l  w ith  a view to  d isco v e rin g  w hether those 

p a t ie n ts  who were t r e a te d  in  P a v ilio n  9 were more prone to  

r e ta in  th e  haem oly tic  s tre p to c o c c i in  t h e i r  th ro a ts  than those 

who were t r e a te d  in  P a v ilio n  10. I t  w i l l  be r e c a l le d  th a t  

P a v ilio n  10 was d iv ided  in to  "Acute" and "C onvalescen t” Wards, 

w hile in  P a v ilio n  9 bo th  acu te  and co n v a lescen t p a t ie n ts  were 

n u rsed  in  the same ward. In  o rd er to  f a c i l i t a t e  th is  com pari­

son Graphs 28 and 29 were c o n s tru c te d , the form er re p re s e n tin g  

P a v ilio n  10 and the l a t t e r  P a v ilio n  9. In  each case the b lack  

cu rv e , o r curve B, re p re se n ts  the d a i ly  v a r ia t io n  in  the number 

o f p a t ie n ts  t r e a te d  in  each Ward. Curve C, the broken red  cu rv e , 

re p re s e n ts  the  number o f th ro a t  swabs examined on any p a r t i c u la r  

day w hile curve D, o r the s o l id  red  l i n e ,  in d ic a te s  the number 

of " P o s itiv e  Swabs" o b ta in ed  on any of th ese  days. A f te r  th ese  

s ix  curves had been com pleted the two Graphs were examined. I t  

was found th a t ,  in  each Graph, the  v a r ia t io n s  o f the b lack  l i n e ,  

which in d ic a te d  the t o t a l  number o f p a t ie n ts  p re se n t in  the 

Ward, were r e f le c te d  in  co rrespond ing  v a r ia t io n s  in  curves C and

D. No apparen t d if f e re n c e , however, could  be d isce rn ed  between 

the  Graphs re p re se n tin g  the two H o sp ita l P a v il io n s . A f u r th e r  

cu rv e , curve A, d o tte d  re d  l i n e ,  was th e re fo re  added to  each 

Graph to  re p re s e n t the percen tage  o f p o s i t iv e  r e s u l t s  o b ta in ed  

on each day on which th r o a t  swabs were examined. These 

a d d i t io n a l  curves were then  co n s id e red , and i t  was no ted  th a t  

the f lu c tu a t io n s  reco rded  in  one c lo s e ly  resem bled those  no ted
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in  the o th e r . The percen tage o f p o s i t iv e  r e s u l t s  o b ta in ed  

from e i th e r  p a v il io n  v a r ie d  from 0% up to  50% w ith  o cc as io n a l 

r i s e s  to  100$ on days on which the  t o t a l  number of th r o a t  

swabs examined was sm a ll. We w ere, th e re fo re ,  fo rced  to  the 

conclu sion  t h a t ,  in  th is  in v e s t ig a t io n  a t  any r a t e ,  the  type 

of ward in  which the p a t ie n ts  were t r e a te d  had l i t t l e  e f f e c t ,  

i f  any , on the  p e rs is te n c e  of haem oly tic s tre p to c o c c i in  the 

th ro a ts  of co n v a lescen t p a t ie n t s .

The age o r sex o f the p a t i e n t ,  o r the presence o r 

absence o f s e p t ic  o r o th e r  com plica tions d id  n o t appear to  

have any in flu e n c e  on the  p e rs is te n c e  of haem oly tic  s tr e p to c o c c i  

in  t h e i r  th ro a ts  during  convalescence.

THE RETURN CASES.

The a f t e r  h i s to r i e s  of the 300 cases were fo llow ed  

up and examined in  o rd er to  a s c e r ta in  the number o f r e tu rn  

cases which were no ted  to  a r i s e  from th ese  p a t ie n ts  on t h e i r  

r e tu rn  to  home. At the same time a t te n t io n  was a lso  d ir e c te d  

to  the  inc idence  of S c a r le t  Fever in  the closes and p ro p e r t ie s  

in  which these  cases re s id e d  and in  the  schoo ls which they  

a tte n d e d ; to  the  s iz e  o f t h e i r  homes, the number of occupants 

and the  number o f occupants p er apartm ent in  the house , the 

dom estic arrangem ents in  the house, the p o s i t io n  of the  W.C. - 

w hether in  the  house , s t a i r  o r c lo se  -  and th e  number of 

s u s c e p tib le  c o n ta c ts  a t  home. The g r e a te r  number of the  300 

cases were drawn from the  C en tra l D iv is io n  o f the c i t y  which 

i s  th e  a re a  se rv ed  by the  h o s p i t a l ,  and the in v e s t ig a t io n  in to  

the  a f t e r  h i s t o r i e s  of th e  cases was made p o s s ib le  by the  

k indness o f D r .R .J .P e te r s , u n t i l  r e c e n t ly  D iv is io n  M edical 

O ff ic e r  of the C en tra l D iv is io n  o f Glasgow, in  a llow ing  me 

access to  the reco rd s com piled by h is  departm ent du ring  1929.

In  a l l ,  seven p a t ie n ts  were d isco v ered  to  have
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in fe c te d  fu r th e r  p a t ie n ts  on th e i r  r e tu rn  to  home; in  s ix  

cases one re tu rn  case being  no ted  in  each household  w h ile , in  

the seven th  fam ily , two secondary r e tu rn  cases were reco rd ed . 

The t o t a l  number o f r e tu rn  cases was th e re fo re  8 w hich, when 

compared w ith  the 300 oases d ism issed  w e ll , g ives a r e tu rn  case 

r a te  o f 2 .66$ . Chalmers n o te s  t h a t ,  from 1894 t i l l  1925, the 

re tu rn  case r a te  f o r  the c i ty  has v a rie d  from 1 .5 ^  to  3 | .  Dr.

A.S.M .Macgregor, the p re se n t M edical O ff ic e r  o f H ealth , s t a t e s  

t h a t ,  f o r  the p a s t  ten  y e a rs , i t  has remained a t  2% and was 

2 .4 $  f o r  the c i ty  in  1929 and 3 .1 $  fo r  Knightswood H o sp ita l 

du ring  the  same p e r io d . The f ig u re  ob ta ined  from the p re s e n t 

300 c a s e s , namely 2 .6 6 ^ , i s  th e re fo re  in  keeping w ith  th a t  fo r  

the e n t i r e  c i ty .

Glover and G r i f f th ,  in  a n o te  on an ou tb reak  o f 

S c a r le t  Fever a t  an E n g lish  P re p a ra to ry  School, s t a te  th a t  8 

of t h e i r  34 cases (o r  23^) gave r i s e  to  re tu rn  cases in  s p i t e  

of the good d iag n o sis  and i s o la t io n  which was a v a ila b le  and the 

fav o u rab le  surroundings in  which th ey  were t r e a te d .  The ca u sa l 

organism of th ese  cases was found to  belong to  type 2 o f the  

s trep to co cc u s  s c a r la t in a s  and the s u rp r is in g ly  h ig h  R eturn  Case 

Rate dem onstrates th a t  th i s  type o f organism  may r e t a in  i t s  

in fe c tio u s n e s s  f o r  pro longed  p e r io d s .

The p a r t ic u la r s  n o ted  w ith  reg a rd  to  the  e ig h t  r e tu r n  

cases may be summarised as in  Table 45*

TABLE 45.

Prim ary 
Case •

D ism issal 
Date •

P eriod
of

Treats^
R eturn

Case.
Admission 

Date •
I n t e r ­

v a l . C on tacts
flex Age Days. Sac Age Apts Ad.

SG F 8 27 /6 /29 60 IG M 2 i 2 /7 /2 9 5 5 2 2
MMci: f 6 14/11/29 33 TMcK M 3 19/11/29 5 2 3 3
AM F 5 30/11/29 31 m F 8 8 /12 /29 8 1 2 3
MM cl > F 8 30/11/29 36 NMcD M 30 11/12/29 11 2 2 3

n it t! 30/11/29 36 AMcD F 6 16/12/29 16 2 2 3
NC F 10 26/12/29 37 JC F 4 14/1 /30 19 3 3 2
LD M 13 11/1 /30 62 MD F 2 20 /1 /3 0 9 2 3 1
RG F 3* 20 /1 /30 84 MG M 2 30 /1 /30 11 2 2 3
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The in v e s t ig a t io n  was c a r r ie d  on f o r  a perio d  o f 

over 11 m onths, namely from A p ril 1929 u n t i l  March 1930, and 

du rin g  th i s  p e r io d  th ro a t  swabs were o b ta in ed  and examined 

from every  case o f S c a r le t  Fever d ism issed  from h o s p i t a l .  I t  

sh o u ld , however, be no ted  th a t  those  cases o f S c a r le t  Fever 

who developed a second d ise a se  such as D ip h th e ria  o r M easles 

and were removed to  I s o la t io n  Wards f o r  th a t  reason  were n o t 

in c lu d ed  in  the s e r ie s .  I t  w i l l ,  th e re fo r e ,  be seen th a t  the 

cases were in  no way s e le c te d ,  and th a t  the  s e r ie s  i s  

re p re s e n ta t iv e  o f the type of S c a r le t  Fever encountered  in  the 

c i t y  a t  the p re se n t tim e.

The In cu b a tio n  I n te rv a l  between the  r e tu rn  o f the 

co n v a lescen t prim ary case h o s p i ta l  "to home and the s ic k en in g  

o f the second o r r e tu rn  case was s tu d ie d  and i s  i l l u s t r a t e d  

by Table 46.

TABLE 46 .
R eturn  C ases. In cu b a tio n  I n te r v a l .

Days 5 8 9 11 16 19

C ases, 2 1 1 . 2 1 1

I t  w i l l  be seen th a t ,  w ith  two e x c e p tio n s , the

in cu b a tio n  in te r v a l  exceeded one week and t h a t ,  in  two c a s e s , 

the date  o f s ick en in g  o f the r e tu rn  case la y  in  the th i r d  

week. In  one o f th ese  l a t t e r  c a se s , however, namely A.McD., 

the q u es tio n  was com plicated  by the f a c t  th a t  th i s  ch ild * s  

f a th e r  s ick en ed , as a r e tu rn  ca se , f iv e  days b e fo re  the o n se t 

o f h e r  i l l n e s s  and , a lthough  th is  in c u b a tio n  p e r io d  would be 

r a th e r  lo n g er than  th a t  most commonly met w ith  in  c h ild re n  of 

h e r  age she m ight be reg ard ed  as a Secondary Case of S c a r le t  

F ever. The ta b le  seems to  suggest t h a t ,  w hile the  in c u b a tio n  

in te r v a l  b efo re  the s ick en in g  of the  r e tu rn  case may be s h o r t ,  

th a t  i s  under one week, i t  may a lso  be co n s id e rab ly  lo n g e r 

and th e  in f e c t io n  may p e r s i s t  fo r  n e a r ly  th re e  weeks b e fo re  

g iv in g  r i s e  to  f r e s h  c a se s .
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Table 45 w i l l  a lso  dem onstrate th a t ,  a lthough  the 

work extended over a p e rio d  o f f u l ly  e lev en  m onths, seven of 

the e ig h t  r e tu rn  cases were no ted  to  occur du ring  the w in te r  

months, December and January  being  the p erio d  when th ese  cases 

were most f re q u e n t.  The months of November and December a re  

s ta te d  by the M edical O ff ic e r  of H ealth  to  be the  most f re q u e n t 

p e rio d  fo r  the s ick en in g  of the  second case in  o th e r  p a r ts  o f the 

c i t y ,  and i t  w i l l  be s e a i th a t  our f ig u re s  are  in  agreem ent w ith  

th is  s ta tem en t. I t  should  a lso  be n o te d , and re fe re n c e  to  

Graphs 28 and 29 w i l l  b ear ou t th is  p o in t ,  th a t  the months o f 

December and January  fo llow ed c lo s e ly  the  p e rio d  when the 

h o s p i ta l  accommodation fo r  cases of S c a r le t  Fever was tax ed  to  

i t s  g r e a te s t .  I t  may fo llow  th a t ,  i f  the  wards a re  f i l l e d  

beyond a c e r ta in  l i m i t ,  the p o s s i b i l i t y  of r e tu rn  cases a r i s in g  

w i l l  be much ac cen tu a te d .

Table 45 w i l l  a lso  dem onstrate t h a t ,  in  th i s  i n v e s t i ­

g a t io n , s ix  cases ou t o f the seven g iv in g  r i s e  to  r e tu rn  cases 

were n o ted  to  be fem ales , w hile the in c id en ce  o f the  r e tu rn  

cases f e l l  e q u a lly  on the two sex es . The le n g th  o f the 

h o s p i t a l i s a t io n  o f p a t ie n ts  causing  r e tu r n  cases v a r ie d , b u t 

exceeded one month in  a l l  cases and th i s  f a c to r  does n o t appear 

to  have much in f lu en c e  on the q u es tio n  o f th ese  r e tu rn  cases 

prov ided  th e  p a t ie n t  is  f re e  from d isch arg es  a t  the  tim e o f 

d ism issa l from h o s p i ta l .  The Age D is tr ib u t io n  o f the R eturn  

Cases was of the u su a l type: seven of the  e ig h t  cases being  of 

e ig h t y ea rs  o f age and under.

The study  o f the  co n d itio n s  in  the p a t i e n t s 1 homes 

was d isa p p o in tin g . While secondary  cases o f S c a r le t  Fever 

could  be tra c e d  In  schools and p ro p e r t ie s  the in c id en ce  of 

r e tu rn  cases was n o t n o ted . Again such f a c to r s  as the  p o s i t io n  

of the W.C. d id  n o t have any ap p rec iab le  e f f e c t  on the in c id en ce  

o f S c a r le t  Fever. Five of the  e ig h t r e tu rn  cases were n o ted  to
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l iv e  in  houses of two apartm ents b u t no in s ta n c e  of r e a l  

overcrowding was n o ted . In  th is  p a r t  o f the work the number 

of cases under review  was r e l a t i v e ly  sm all and fo r  th i s  reason  

i t  was n o t p o s s ib le  to  p lace  too much re lia n c e  on the r e s u l t s  

o b ta in ed .

THE RESULTS OP THE THROAT SWABS IN THOSE CASES 
GIVING RISE TO RETURN CASES.

The r e s u l t s  o f the exam ination of the th ro a t  swabs 

from th o se * p a tie n ts  who, on th e i r  r e tu rn  home, in fe c te d  f u r th e r ,  

o r r e tu r n ,  cases have been shown in  Table 47.

TABLE 47.

r
No. 1 Name. R esu lt

I
13 | SG + + +

86 MMcK -t* — -f-

104 MMcD _  _

113 AM - -  -b(few

128 RG ■f + i i

154 LD »  _  _

174 NC -f- — »

I t  w i l l  be observed th a t  the above r e s u l t s  show 

marked v a r ia t io n s  and th a t  in  two o f the c a s e s , who accounted  

fo r  th re e  of the  e ig h t  r e tu r n  c a s e s , th e  th ro a t  swabs were 

s a id  to  be p e r s i s t e n t ly  n e g a tiv e . Again in  fo u r  of the  seven 

cases the swabs on d ism issa l were re tu rn e d  as "N egative19. 

A lthough q u ite  f re e  from any such d isch arg e  on d ism issa l from 

h o s p i ta l  s e v e ra l o f the cases g iv in g  r i s e  to  r e tu rn  cases were 

s a id  to  have developed R h in i t is  on th e i r  re tu rn  home and such 

an occurrence would, in  some c a se s , ex p la in  the source o f 

in f e c t io n .  In  o th e rs  ag a in , however, no such d isch arg es  were 

n o ted , e i th e r  w hile they  were in  h o s p i ta l  o r on th e i r  r e tu r n  

home, and as t h e i r  f in a l  th ro a t  swab was re tu rn e d  as "N egative19
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the ex ac t source o f the in fe c t io n  cannot be s ta te d .  In  such 

cases we must co n s id e r th a t  the organism  had been p re se n t in  

the c ry p ts  of the to n s i l s  o r some s im ila r  reg io n  in  the 

nasopharynx and t h a t ,  on the  p a tie n t* s  r e tu rn  home, the 

in fe c t io n  had once more become a c tiv e  and thus been ab le  to  

give r i s e  to  f u r th e r  ca se s .

The r e la t io n s h ip  of R elapses and the p resence of 

haem oly tic  s tre p to c o c c i in  the th ro a ts  of those p a t ie n ts  who 

s u f fe re d  from R elapses was co n sid ered  b u t , owing to  the sm all 

number o f  such cases under rev iew , i t  was n o t p o ss ib le  to  

a r r iv e  a t  any d e f in i t e  d e c is io n  on the q u es tio n . The fo llo w in g  

case no te  i s ,  however, of i n t e r e s t .  A .D ., a g i r l  a e t .5  y e a rs , 

was no ted  as be ing  a P e r s is te n t  P o s it iv e  R eactor to  the Dick 

T est and, when te s te d  on the 33 rd .day  of i l l n e s s ,  was found 

to y ie ld  a d e f in i t e  p o s i t iv e  r e s u l t .  Her th ro a t  swab was 

examined two days l a t e r  w ith  p o s i t iv e  r e s u l t s  and on the 

fo llo w in g  day, 3 6 th .d ay  o f i l l n e s s ,  she was n o ted  to  s u f f e r  

from a R elapse . In  th i s  case the com bination o f a p o s i t iv e  

Dick R eaction  and the  p o s i t iv e  r e s u l t  o b ta in ed  from the  th ro a t  

swab appeared to  b ea r some r e la t io n  to  the occurrence o f th i s  

R elapse. I t  should  a lso  be n o ted , however, th a t  s e v e ra l o th e r  

c a se s , in  which e i th e r  p o s i t iv e  Dick re a c tio n s  were reco rd ed  

o r from whose th ro a ts  haem olytic s tr e p to c o c c i  were reco v ered  

on more than  one occasion  d id  no t s u f f e r  from R elapse.

SUMMARY AND CONCLUSIONS.

The T hroats o f 300 p a t ie n ts  conva lesc ing  from S c a r le t  Fever 
were swabbed, each on th re e  o cc a s io n s , and examined fo r  
haem oly tic  s t r e p to c o c c i .

The r e s u l t s  o b ta in ed  from th i s  work v a r ie d  b u t i t  was found 
th a t  55.66# of the p a t ie n ts  gave "N egative" r e s u l t s  to  each 
of the th ree  exam inations and, in  on ly  2# o f the  c a se s , 
were we ab le to  dem onstrate the haem oly tic  s trep to co cc u s  in  
each of the th re e  th ro a t  swabs.

When the co n d itio n  of the p a t ie n t  on d ism issa l from h o s p i ta l  
was co n sid ered  i t  was found th a t ,  in  81# of the c a s e s , the 
f i n a l  swab was n eg a tiv e  f o r  haem oly tic  s tr e p to c o c c i  and
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th a t  p o s i t iv e  r e s u l t s  were only o b ta in ed  in  19$ o f the 
cases*

The type of ward in  which the p a t ie n ts  were t r e a te d ,  the  age 
and sex  of the p a t ie n ts  and the p resence or absence of 
com plications appeared to  have no in flu en ce  on the p e r s i s ­
tence  of haem oly tic  s tre p to c o c c i in  the th ro a ts  of 
co n v a lescen t S c a r le t  Fever p a t ie n t s .

In  the l a t t e r  two th ird s  o f the work the  p ro p o rtio n  of co lo n ies  
o f haem olytic s tre p to c o c c i  was e s tim a ted . I t  appeared to  
vary  w ith in  wide l im its  and probab ly  i s  o f l i t t l e  im portance.

The p resence o f p o s it iv e  r e s u l t s  from the th ro a t  appears to  
have l i t t l e  e f f e c t  on the p ro d u c tio n  o f r e tu rn  c a se s . 
Exam ination o f th ro a t  swabs would a lso  appear to  have l i t t l e  
va lue  in  the  p rev en tio n  of r e la p s e s .

The ro u tin e  swabbing of the th ro a t  in  co n v a lescen t cases of 
S c a r la t in a  and the exam ination  o f the swabs f o r  the 
p resence of haem olytic s tre p to c o c c i does n o t appear to  
have any g re a t  value in  the  p rev en tio n  and c o n tro l of 
r e tu rn  ca se s .

4
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B. An In v e s t ig a t io n  in to  the  Toxin Forming P ro p e r tie s  

o f Haemolytic S tre p to c o c c i recovered  from the 

T hroats of S c a r le t  Fever p a t ie n ts  during  t h e i r  

co n v a lescen ce .

P re p a ra tio n  of the T o x in s.

The T estin g  of the T oxins.

Summary and C onclusions.

%
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During the work in  the exam ination of the T hroat 

Swabs ob ta ined  from the C onvalescent S c a r le t  Fever p a t ie n ts  

we were ab le  to  i s o la te  over t h i r t y  c u ltu re s  of haem oly tic  

s t r e p to c o c c i .  At the same time we a lso  o b ta in ed  e ig h t f u r th e r  

c u ltu re s  o f haem oly tic s tr e p to c o c c i  from le s io n s  which o ccu rred  

in  cases o f S ep tic  S c a r le t  F ever. One o f these  was o b ta in ed  

from blood c u ltu re  in  a case which succumbed to  an a t ta c k  of 

S ep tic  S c a r le t  Fever in  i t s  acu te  s ta g e . Toxins were p rep ared  

from th ese  organisms and an a ttem p t was made to  compare them 

by u sin g  them, in  v ary ing  d i lu t io n s ,  f o r  Dick T e s ts .

MEDIUM EMPLOYED.

The medium used fo r  the p re p a ra tio n  of th ese  to x in s  

was H artley*s Broth p rep ared  in  the manner la id  down by Muir 

and R itch ie  in  t h e i r  "Manual o f B a c te rio lo g y " . 150 grins, o f 

minced h o rse  muscle was added to  250 cc . o f tap  w ater and the 

m ixture h ea ted  to  80° C. in  the Koch. 250 cc . o f 0 .8 $  s o lu t io n  

o f sodium carbonate  was then  added and the  m ix ture allow ed to  

cool to  45°C. U/hen th i s  tem peratu re  had been reached  5 cc . 

each o f chloroform  and p a n c re a tic  e x t r a c t  were added and the 

m ixture in cu b ated  a t  37°C fo r  s ix  h o u rs , being  shaken a t
w

fre q u en t in te r v a l s ;  40 cc . J  HC1 were then  added and the whole 

steam ed fo r  h a l f  an hour in  the Koch. The re a c t io n  of the 

medium was then  a d ju s te d  to  P.H. 8 and, a f t e r  f i l t r a t i o n ,  i t  

was d i s t r ib u te d  in to  s t e r i l i s e d  t e s t  tu b e s . 10 cc . o f the 

medium was run in to  each tube and, a f t e r  s t e r i l i s a t i o n  by 

steam fo r  one h o u r, the tubes were s to re d  fo r  fu tu re  u se . The 

p a n c re a tic  e x t r a c t  recommended f o r  use in  th is  work was th a t  

p repared  on l in e s  l a id  down by Cole and Onslow. Even a f t e r  

f i l t r a t i o n  a s l i g h t  degree o f sed im en ta tio n  was n o ted  in  the  

tubes b u t ,  u n le ss  th i s  was marked i t s  presence was ig n o red .
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PREPARATION OF TOXINS.

Tubes of H artley*s B roth were in o c u la ted  w ith  the 

v a rio u s  c u l tu re s  of s tr e p to c o c c i .  They were incu b ated  a t  

37° C. fo r  fo u r  days a f t e r  which they  were removed from the 

in c u b a to r  and allow ed to  s tan d  fo r  two days. In  th is  way a 

co n s id e rab le  amount of the  s o l id  m a te r ia l  p re se n t in  the tubes 

f e l l  to  the bottom . About 5 cc . o f the  su p e rn a tan t f l u id  was 

drawn o f f  w ith  a s t e r i l i s e d  10 c c . Record Syringe and t r a n s ­

f e r r e d  to  a s t e r i l i s e d  c e n tr ifu g e  tu b e . A smear was made from 

the f lu id  rem aining in  the  tube and s ta in e d  w ith  d i lu te  ca rb o l 

fu c h s in . The f ilm  was examined and s tre p to c o c c i dem onstrated  

on each s l id e .  This was done in  o rd e r to  prove th a t  the  

organism  from which the to x in  was p rep a red , was of s tr e p to c o c c a l  

n a tu re . The f lu id  which had been removed from the tube of 

H artley * s B roth was then  c e n tr ifu g e d  a t  h ig h  speed (2000 

re v o lu tio n s  p e r m inute) f o r  f i f t e e n  to  tw enty m inutes a f t e r  

which the c lean  upper p o r tio n  (4 c c .)  was removed w ith  a 

s t e r i l e  sy r in g e . The f l u id  was then  t r a n s f e r r e d  to  a s t e r i l e  

tube and p laced  in  the vaccine b a th  a t  56° C. f o r  one h o u r.

During th i s  tim e any organism s which m ight have rem ained in  

the f lu id  a f t e r  c e n t r i f u g a l i s a t io n  were k i l l e d  o f f  w hile  no 

change occurred  in  the to x in . The to x in  was in cu b ated  a t  

37° C. f o r  24 hours in  o rd e r to  ensure  th a t  i t  was s t e r i l e .

I f  i t  rem ained c le a r  a f t e r  th is  p e r io d  i t  was passed  as s t e r i l e  

and f i t  f o r  use b u t i f  i t  became cloudy i t  was r e je c te d .  The 

to x in s  which had been passed  as s u i ta b le  f o r  use were t r a n s f e r r e d  

by a s t e r i l e  Record Syringe to  5 cc . g la ss  b o t t l e s ,  which had 

been s t e r i l i s e d  by dry h e a t a t  170° C. fo r  l i  hours and which 

were s toppered  w ith  rub b er corks rendered  s t e r i l e  by b o i l in g .

S teps were now taken to  ren d er the v a rio u s  "toxins** 

as f re e  from p ro te in  as p o ss ib le  and th is  was accom plished in  

the  manner suggested  by U ackie. 1 cc . o f u n p u r if ie d  to x in  was
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t r e a te d  w ith  6 cc . of ab so lu te  a lc o h o l. A w hite p r e c ip i ta te  

was observed to  form and th is  was se p a ra te d  out by c e n t r i f in g  

the m ix ture f o r  about ten  m inu tes. The su p e rn a tan t f l u id  was 

then  removed and the r e s id u a l  p r e c ip i ta te  r e -d is s o lv e d  in  

1 cc . normal s a l in e .  This to x in  s o lu t io n  was re ta in e d  as 

co n cen tra ted  to x in . D ilu tio n s  of 1 :1 0 , 1 :100 , 1:500 and 1:1000 

in  norm al s a l in e  were p rep ared  fo r  t e s t in g  pu rposes. 1 cc . of 

the 1:100 d i lu t io n s  was t r a n s f e r r e d  to  rubber capped b o t t l e s  

and h ea ted  a t  b o il in g  p o in t in  the Koch fo r  two h o u rs . This 

l a t t e r  d i lu t io n  was employed fo r  C ontro l T e s ts .

The v ario u s to x in s  and t h e i r  d i lu t io n s  were s to re d  

in  the  ice  c h e s t u n t i l  re q u ire d  fo r  a c tu a l  t e s t in g  b u t i t  

should  be no ted  th a t  the d i lu t io n s  were n o t p repared  u n t i l  

s u i ta b le  p a t ie n ts  were a v a ila b le  f o r  t e s t in g  pu rposes. In  

th is  way a l l  our d i lu t io n s  were f re s h  when used fo r  Dick T e s ts .

THE TESTING OP THE TOXINS.

The p a t ie n ts  s e le c te d  f o r  the  te s t in g  of the  to x in s ,  

which had been p rep ared  in  th e  above manner, were those who 

were convalesc ing  from D ip h th e ria  o r Pneumonia. T heir r e a c t io n  

to  the  Dick T est was a s c e r ta in e d  by the  in je c t io n  of 0 .2  cc . 

Burroughs Wellcome & Co. Dick T est Toxin and only  those p a t i e n t s ,  

who were no ted  as having g iven  a s tro n g , w e ll marked, re a c t io n  

to  th is  to x in , were used  in  the t e s t s .  The most s u i ta b le  

p a t ie n ts  were those  of th re e  to  e ig h t  years of age and 

co n s id erab le  d i f f i c u l t y  was experienced  in  m a in ta in in g  a 

s u f f i c i e n t  supply  of such p a t ie n ts  f o r  th is  work. Owing to  

p a t i e n t s , s u f fe r in g  from d e f in i te  a t ta c k s  of D ip h th e ria  

develop ing  S c a r le t  Fever soon a f t e r  t h e i r  adm ission to  the 

D ip h th e ria  Ward, a l l  p a t ie n ts  ad m itted  to  th i s  ward over a 

co n s id e rab le  p e rio d  rece iv ed  a p ro p h y la c tic  dose of a n t i ­

s trep to c o cc u s  s c a r la t in a e  serum and , fo r  th i s  re a so n , were n o t
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a v a ila b le  fo r  t e s t in g  pu rposes. F urtherm ore, as the Pneumonia 

p a t ie n ts  adm itted  to  h o s p i ta l  during  the l a t t e r  p a r t  o f 1930 

w ere, in  most c a se s , very  young, o f te n  being under one y e a r , 

on ly  a sm all number of them were s u i ta b le  fo r  the  purposes 

o f our work. A la rg e  number o f Dick T ests  were perform ed 

w ith  commercial Dick T est Toxin and, on ly  those p a t ie n ts  whose 

r e a c tio n  to  the t e s t  was marked, were r e ta in e d  f o r  the t e s t in g  

o f our own to x in s .

The to x in s  were employed in  d i lu t io n s  of 1 :1 0 , 1 :100 , 

1:500 and 1:1000. Each t e s t  was c o n tro lle d  by the  in je c t io n  

o f the corresponding  c o n tro l s o lu t io n  which c o n s is te d  of to x in  

which had been steam ed in  the Koch fo r  two h o u rs . The dosage 

employed in  th is  work was 0 .2  cc.

The r e s u l t s  of the  t e s t s  were read  and recorded  

tw en ty -fo u r hours l a t e r .  They are reproduced in  Table 48.

This ta b le  shows th a t ,  of the  33 to x in s  te s te d ,  25 had been 

p repared  from haem olytic s tre p to c o c c i recovered  from th ro a t  

swabs o b ta in ed  from conv a lescen t S c a r le t  Fever p a t ie n ts  and, 

of the rem aining e ig h t ,  seven were o b ta in ed  from pus in  cases 

o f S ep tic  S c a r le t  Fever and the  rem aining  one from the h e a r t  

blood o f a case which d ied  in  the e a r ly  days of the i l l n e s s .  

V arious d i lu t io n s  were employed fo r  t e s t in g  purposes and i t  

was no ted  th a t ,  in  p r a c t i c a l ly  a l l  the c a se s , no re a c tio n s  

were ob ta in ed  a f t e r  the use of the h ig h e r  d i lu t io n s .  This 

p o in t has been n o ted  by o th e r  w o rk ers. Horne re q u ire d  to  

d i lu te  h is  to x in s  to  1:250 in  o rd e r to  o b ta in  reaso n ab ly  

co n s tan t r e s u l t s  b u t ,  du ring  an account of h is  work on th i s  

q u e s tio n , s ta te d  th a t  o th e r  workers were ab le  to  use h ig h e r  

d i l u t i o n s .

During the  p re se n t work we employed d i lu t io n s  o f 

1 :1 0 , 1 :100 , 1:500 and 1:1000, a l l  the  d i lu t io n s  o f one to x in  

being  te s te d  ou t on the same p a t ie n t .  As the in v e s t ig a t io n
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p ro g ressed  i t  became e v id en t th a t  the m a jo r ity  of the to x in s , 

which gave r i s e  to  re a c tio n s  a t  a l l ,  d id  so in  d i lu t io n s  which 

la y  from 1:100 to  1:500 and, fo r  th is  rea so n , i t  would have 

been in fo rm ativ e  i f  a d i lu t io n  ly in g  between these  two had been 

a v a ila b le  fo r  purposes o f com parison. However, owing to  a 

co n s id e rab le  number of the  p a t ie n ts  who were used fo r  the t e s t s  

be ing  e i th e r  d ism issed  o r aw a itin g  d ism issa l from h o s p i ta l  and 

to  the d i f f i c u l t i e s  experienced  in  o b ta in in g  a s u f f i c i e n t  

number of s u i ta b le  cases fo r  f u r th e r  t e s t s ,  i t  was n o t found 

p o ss ib le  to  co rro b o ra te  those t e s t s .

A co n s id e rab le  number of t e s t s  were made w ith  1:10 

d i lu t io n s  b u t as th i s  d i lu t io n  was co n sid ered  to  be too low 

the  r e s u l t s  o b ta in ed  were no t considered  when the f i n a l  

c a lc u la t io n s  were made. When the  r e s u l t s  were examined i t  was 

no ted  th a t  the to x in s  p repared  from the s tr e p to c o c c i  recovered  

from the s e p t ic  le s io n s  were more p o te n t than  those p repared  

from the organism s o b ta in ed  from the  th ro a t  swabs. This i s  

i l l u s t r a t e d  by Table 49.

TABLE 49.

No. Source. 1:1000 1:500 1:100

+ ♦

8
S ep tic  
L e s io n s . 1 7 7 1 8

25 T hroat 
Swabs.

2 23 7 18 13 12

These r e s u l t s  in c lu d e , as p o s i t iv e  r e s u l t s ,  a l l  the 

re a c tio n s  n o tic e d , no m a tte r  how sm all and f a i n t  and, as th e se  

poor re a c tio n s  were observed c h ie f ly  in  the case of to x in s  

p repared  from th ro a t  swabs, the  ta b le  b r in g s  out the s u p e r io r i ty  

o f the  to x in s  p repared  from the o rgan isns o f the s e p t ic  

com plica tions over those p repared  from th ro a t  swabs. This 

p o in t  i s  f u r th e r  em phasised by the  f a c t  th a t  the in d iv id u a l 

r e a c tio n s  o b ta in ed  from the  to x in s  p repared  from the organism s
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recovered  from the s e p t ic  com plications were la rg e r  and 

b r ig h te r  than  those n o ted  to  a r i s e  from the in je c t io n  o f to x in  

p rep ared  from th ro a t  sw abs.

A f u r th e r  p o in t of i n t e r e s t  was no ted  in  the f a c t  

th a t  in  the case of s e v e ra l to x in s  the a rea  and in te n s i ty  of 

the r e a c t io n  d id  n o t appear to  be in flu en ced  to  any g re a t  

e x te n t by the d i lu t io n s  in  which i t  was employed. Toxins 

2 , 18 and 32 may be c i t e d ,  among o th e rs ,  as examples o f th is  

p o in t .

SUMMARY AND CONCLUSIONS.

In  th is  work n e a r ly  40 to x in s  were p repared  from v ario u s 
c u ltu re s  o f Haem olytic S tre p to c o c c i and, of th e s e , 33 
were te s te d  fo r  t h e i r  to x ic  co n te n t.

The to x in s ,  in  t h e i r  p roper d i lu t io n s  and w ith  t h e i r  
co rrespond ing  c o n tro l s o lu t io n s ,  were in je c te d  in to  a 
s e r ie s  o f p a t ie n ts  a l l  o f whom gave s tro n g , w ell-m arked 
re a c tio n s  to  the s tan d a rd  to x in , in  th i s  case the product 
o f M essrs.Burroughs Wellcome & Co. Each to x in  was te s te d  
on one p a t ie n t .  R esu lts  o b ta in ed  in  th i s  way a re  open to  
doubt. We, however, co n s id er th a t ,  i f  the wRnightswood 
tox in" i s  unable to  produce p o s i t iv e  re a c tio n s  in  cases 
which r e a c t  in  a p o s i t iv e  manner to  the  s tan d ard  to x in , 
even in  v ery  low d i lu t io n s ,  then  th a t  " to x in "  i s  very  
d e f ic ie n t  o r i s  t o t a l l y  la ck in g  in  to x in .

The re a c tio n s  no ted  in  Table 48 dem onstrate th a t  the r e s u l t s  
o b ta in ed  a r e ,  in  p r a c t i c a l ly  every  c a se , o f much low er 
value than  those o b ta in ed  by use of the  S tandard  Toxin.

We were ab le  to  o b ta in  p o s i t iv e  re a c tio n s  in  only  ap p ro x i­
m ately  50# of the to x in s  p rep ared  from c u ltu re s  from 
th ro a t  swabs b u t the  percen tage  was much h ig h e r in  the 
case of to x in s  p rep ared  from the  o th e r  c u ltu re s  of 
haem olytic s tr e p to c o c c i .

I t  should  be reco g n ised  th a t  no a ttem p t was made to  endeavour 
to  prove th a t  the  to x in s  p repared  in  the p re s e n t work were 
id e n t ic a l  w ith  the tru e  Dick Toxin o r to  e s t a b l i s h ,  in  th i s  
way, the  id e n t i ty  of the s tre p to c o c c i  used . To accom plish  
th i s  we would re q u ire  to  perform  n e u t r a l i s a t io n  t e s t s  w hich, 
even in  the most s u i ta b le  c a se s , a re  d i f f i c u l t  to  in t e r p r e t  
and a re  o ften  u n s a t is f a c to ry .

A ll th a t  was a ttem p ted  in  the  p re se n t work was to  in v e s t ig a te  
the  to x in  form ing p ro p e r t ie s  of c e r ta in  s tre p to c o c c i  which 
were recovered  from S c a r le t  Fever p a t i e n t s .  We f in d  th a t  
some of these  organism s do produce to x in s  in  q u ite  d e f in i t e  
amounts w hile o th e rs  com pletely  f a i l  to  do so .
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This method of a s se ss in g  the to x in  p roduction  o f d i f f e r e n t  
haem oly tic  s tre p to c o c c i i s  long and o fte n  d i f f i c u l t  and 
we do n o t co n s id e r i t  o f s u f f i c ie n t  value to  he c a r r ie d  
ou t as p a r t  of the ro u tin e  work in  the exam ination of 
T hroat Swabs from conva lescen t S c a r le t  Fever p a t ie n t s .
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of

IMMUNOLOGICAL AND BACTERIOLOGICAL

in  the

MANAGEMENT OP SCARLET FEVER.

VOLUME I I .

TESTS

L
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I  H D E X.

THE TABLES.

THE GRAPHS.

THE WARD CHARTS.



3

I N T R O D U C T I O N .

A com plete c o l le c t io n  of the Tables which are  

r e f e r r e d  to  in  Volume 1 have been in c lu d ed  in  th i s  volume.

By t h i s  arrangem ent th e  la rg e r  of th e  Tables have been 

om itted  from Volume 1 in  o rder t h a t ,  by causing  as few 

in te r ru p t io n s  as p o ss ib le  in  the t e x t ,  the  rea d in g  of the  

volume m ight be f a c i l i t a t e d .

In  most cases the  graphs b ea r d e s c r ip t iv e  t i t l e s  but 

in  some in s ta n c e s  they  a re  p refaced  by ex p lan a to ry  n o te s .

The Ward C harts a re  arranged  in  th re e  groups acco rd ­

ing to  th e  tre a tm en t which th ey  re c e iv e d . Bach group i s  

p refaced  by a b r ie f  in tro d u c to ry  n o te .
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T A B L E S .

TABLE I .

THE LOCAL INSUSCEPTIBILITY DEVELOPED BY THE 

SKIN TO THE DICK TEST TOXIN.

TEST 3TEST 2TEST 1

SuperimposedC ontro lSuperim­
posed on 

N o .l

C on tro l

AREA AREA AREAAREAAREAP a tie n t

Sq.cm
3 .5

Sq.cm
2 .3

Sq.cm
2.98

Sq.cm
3 .6

Sq.cm
3 .3R.B

3 .9 4 .9M.B 4 .9 8 . 0 4 .9

2 .4 3 .6 3 .8 1 .9

T.B 7 .25 .5 5 .3 5 .9 3 .3

The Degree of I n te n s i ty  of th e  R eac tions was a sse ssed  

acco rd ing  to  th e  values no ted  on th e  S cale  re p ro ­

duced on page 15 of Volume 1.
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T A B L E  2.

THE DICK TEST.

THE RESULTS OP DICK TESTS PERFORMED 

ON A SERIES OP 300 PATIENTS.
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The s e r ie s  of cases was d iv id ed  in to  th ree  

g roups, each c o n s is t in g  of 100 c a se s , and the fo llo w in g  

ta b le  has a lso  been su b -d iv id ed  in to  th re e  p a r ts  co rresp o n ­

d ing  to  th e se  groups.

The s iz e  of each r e a c t io n  was n o ted  by m easuring 

i t s  two d iam eters  and th e se  read in g s  have been reco rded  in  the 

fo llo w in g  ta b le s  in  B lack: the f ig u re s  in  each case being 

g iven  in  m il l im e tre s .

The v alues of the  in te n s i ty  of the r e a c t io n s ,  as 

no ted  by th e  S cale d esc rib e d  on page 15 of Volume 1, have 

been reco rd ed  on l in e  3 by the Red f ig u r e s .

The brand of Dick T est Toxin employed has been 

no ted  fo r  each group.
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GROUP

DICK TEST. RESULTS.

I  (CASES 1 - 100).

TOXIN SUPPLIED BY MESSRS .BURROUGHS WELLCOME Sc Co.
/



DAY OF ILLNESS.

No. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1 I.McC. M 4

26
18

5
- -

i1 |
i

2 M.S. F l 8Xl2 - -
Re] .aps

1i1
e . !

3 A .S. F 5 - m

4 M.O. F 6
24
19

5

25
13

5

21
16

5

11
12

5

10
10

5
mm - -

5 B.M. F 5*
119 

-  ! 4
I 5

- -

6 A.R. M 6
31
24

5

17
13

5

23
12

5

14
12

5

18
15

5

20
14

5

21
13

5

19
18

5

14
13

5

11
7
3

5
4
2

7
4

3
-

19
12

1

17
8
1

m

7
1

M.McD.j F
1

9
24
14

5
- -

8 H.S. | M 30 - mm
4



DAY OP ILLNESS.

No. Name. Sex. Age. 1 1 2 | 3 4 5 6 7 8 1 9 1 0 j l l | 1 2 :1 3 |14 15 16 17 18 19 20;21 22 23 :24i25j26 27 2 8 :2 9 |30 31

9 J.D . j Mi
i

13
! 19 

-  16 
1 5

10 j E .J . M 16 - |  -
i| [1 1. i . . !  . j ; 1 i : | ;

11 R .S . M
22 !

3 i  22 -  1
. . . . . . . . : 5 ! .  |

m
i i : Relapsie j

!

12 J.D . P
I

s i f
22
20

5

25 14 
20 14

5 5

10 15 20 
10 9 19

5! 5' 5
-

19 | 27 20 
12 24 13

! 3 1 I 3 ' 3

18
.  iv

! 2 1 I

17
14

5

T

1
13 S .R . U 8 -  -  ! 1 i !

.  A _ .  . .  J . . . ! . i 1
j ■

14 T.D. M 12 - : - !i :
i
! I 1 1 ! ' 

1 1 1 . . . .

15 A .  A . p | 18 . - - I - ' . .  : ! j ;
1j | j

16 M.P. P 13 j - i  - 1!
I ! .1 ■ 

1
!i

17 E.W. H 8 -  I -  j 1
j j

18 J.O . M S i -  - i !
i * 1

| i
! 1 i- i i !

19 E .M cC .IP  7 - | ;
. .  1 1

n ”
, !

20 B.S. F 13 1 | ; ! 1 ! 
| i | j |

21 R.McK. M S , j
. 1 .

i
. . . . . .  . 1 1 ' ; j

22 Mrs.McY ,  P 56 j
-------- 1- - - 1------

23

I  i
19

9
5

19
14

5

14
8

?

1 i
• •

!

-  i  . . .

Day o f 
I l l n e s s .  | 33 38 41 44 47 57

19 11 
16 j 8 
3 2

19 
16 -
5

20
18
4

-

*
N o.12.



DAY OP ILLNESS.

No. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 |22 23 24 25 26 27 28 29 30 31

23 A.W. M 6* - -

24 H.B. P 11
27
22

5

21
14

5

29
21

6

28
18

3
-

27
17

5

10
10

1
- -

25 A.W. P 7* - -

26 W . G . M 7 - -

27 B .P . P 9 - -

28 M.D. P 9
17
15

5
- - r - *

29 J . P . N 2
10

5
3

14
12

5

11
10

5

17
10

3
-

9
9
3

?

1
- -

, *»

30 A . 3 . P 5
12
11

5

31
26

7

21
18

6

14
13

5

11
10

5

21
17
4

20
19

3

16
13
3

15
14

3

19
16

3

?

1
-

?

1

5
5
4

!8
8

4
31 J . M . M 23 - - -

32 J . M . M 6 * ?

1
- -

33 C.H. P 30 mm mm

34 Jm . e . s . P 2 - -



DAY OF ILLNESS.

No. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

35 J.G . M 14 - mm

36 M.McK. F 6 - - |i
37 B.C. F 10 - -

i

58 B.N. F 5
?

1

11
10

3

22
14

3
mm mm

39 D.K. M 3 - m

40 D.L. M 8 - -

41 R.M. M. 4*
?

3
— - -

42 H.D. M 6 14
13

3
- mm

43 J .P . M 17 - -

44 J.K . M 17
25
18

4

24
20

4

23
17

4
- -

45 J .C . 11 3
21
19

4

10
9
3

27
15

3
- mm



DAY OF ILLNESS.

No.
i

Name. Sex. Age. 1
i
2 3 4 5 6 7 ] 81 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

46 F .F . F 28 - - j

47 J.D . M 11
19
12
2

mm

18
11
2

- -

48 C.McC. F 26
19
15

4

16
15

4

20
17

5

12
11

4
- -

49 A .  0. F 12
2 7

20
3

- m

50 A . L . M 11 -
11

9
3

mm -

51 H . K . M 9

31
17

5

28
20

3

29
15

6

V 29 
* 23

. 1 3

25
21

4

20
15

3

30
25

5

50
25

5
-

58 A . K . * 6 - - - 1 !

55 W . W . M 24
I

i
- m

i
Re lap>86

16
15

4

19
15

5

t

1
- -

54 B . W . M
31
19

5

25
16

5

29! 52 
20 22 

4| 3

21
18

2
- -

i

55 B . B . F 5 - m



DAY OP ILLNESS.

No. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

56 P.MeK. P i i
?

1
- -

57 W.C. P 13* - -

58 M.T. P 2*
19
12
3

- -

59 A.McK. P 6 mm

16
15

3
-

12
10

3
- -

60 A.McD. M 6 - - /

61 J.M cI. P 9 j - - mm

68 M.G. P 12 i
i - -

63 M.McL. P 14
ti
i
I
S

m

20
15

4

20
18

4
mm -

64 J .P . P 18 -
18
12

4
- mm

65 M.McK. P 9 - - mm

66 A.M. P 5
12
11

3

17
15

5
mm mm -



DAY OF ILLNESS.

^o . ! Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
----
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

-----

67
l
I T.W. M

25
21

5

22
20

5

23
20

4

21
19

4

21
15

4

16
12

4
- - -

68 E.L . F 9
22
14

4

20
16

4

12
10

3

17
9
3

-
12
11

4
-

13
11

4
-

14
11

4
- - -

69 J.McO. M 8
40
21

3

19
18

4
- -

70 S.McN. M 7 -
14
10

3
- -

71 A.M. F 4 - - -

72 M.W. F 15 - -

73 A .P. M 30 - -

74 J • S . F 8
15
11

4
-

17
14

4
-

15
10

4

15
10

4
- -

75 J .C . M 11 -
19
16

6

20
17

5
- -

76 A.L. F 5 - -

77 A.N. F 10
15
12

5

23
19

5

22
17

5
- -



DAY OP ILLNESS.

No. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 jl9 20 21 22 25 24 25
r~
26 27 28 29 30 31

78 W.McK. M 7
14
11

4

25
19

4
- •

79 N.C. P 10 - -

80 R .P . M 7 - -

81 J.A . M 49 - -

82 H.N. M 4
16
14

4

15
14

3
- -

83 T.O. M 11 - - -

84 C.McL. P 13
21
15

5

22
20

5
- -

85 A.G. P 16
23
20

6

24
21

5
-

86 O.T. P 8 - -

87 D.C. M 3 - -

88 T.McK. M 3 - -



DAY OP ILLNESS.

No. Name. Sex. Age. i 2 | 3 1 4 5 6 7 8 ! 9
, ■■ „ ... ,1 - -  

10 11 12 113I 14 EL5I
] '

16 ,17 118
- ' ■ 1

19 20 |21 22
i '

— r 1—......... .. ”T ' i"' ”! “
23 124 25 26 27 28 29 130 31

89 N.C. M. 13

I
14
13

4

14
10

4

22
19

4

19
19

4

14 21 
11 19 

4 , 4

19 18 26 
15 16 19 

4 4 4

15 
12 ! 

4

i
13 1 
13

3

17
15

2

14 | 18 j 
12 i - 1 6  -  | -

3 | , 3 : ! :

33rd
■

90 M.R. P. 9 - - i i • I j ;

91 M.McG. P. j 3 - -
y1 i

i i 1

92 J.McG. P . 2
i
»

22
18

5
-

18
17

4

18
14

6

13 
11 - 

4
-

93 I.McG. P . 6
15
12
3

-
i

i _

i

=L 35 4 0  4 1

94 T.H. M. 13
20 12 
20 10 
3 4

*»

17
16
4

24
20

4

19
15

4

28
18

4

15
11

2

20 
1 N17

4

19
15

3
-

13
12

4
! **
i

20
14

5
j | 141 11 

11! -  10 -  
3 2

95 J  *R. M. 29
i
I j - - j

96 W.P. M. 6 - -

97 J .P . M. 15 - -
34

98 S.McC. P . 6
21
19

4

12
10

4

21
16

4

13
12

4
-

23
20

6

16
15

5

14
14

5

18
16

4

27
20

7

18
14

4

20
18

6

18
15

4

20
14

4

24
19

6

25
23

5

26
19

4
-

|

I
99 H.C. P. 8

— \
- |



DAY OP ILLNESS.

po. Name. Sex. Age. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

CLOO D.P. M. 37

/
i

f
?+

20
16

4

IS
15
4

Id
14

4
- -

L o b ste r
Rash,

M



18

GROUP

DICK TEST RESULTS.

2 (CASES 101 2 0 0 ).

TOXIN SUPPLIED BY MESSRS.PARKE DAVIS & CO.
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TABLE 3 .

R e su lts  of the Dick T ests performed during  
the  p re se n t work.

In  th i s  ta b le  only those cases which gave a p o s it iv e  r e s u l t  
a f t e r  th e i r  f i r s t  t e s t  were reco rded  as P o s itiv e  R eac to rs , 
the N egative and I r r e g u la r  cases being combined as Neg­
a t iv e  R e ac to rs .

Number of C ases. Number of P o s itiv e  R e su lts . % P o s itiv e .j

300 142
•

i 1 
47.3$ I

TABLE 4 .

R e su lts  of the Dick T ests perform ed during  
the p re se n t work.

In  th i s  ta b le  the p o s i t iv e  and I r r e g u la r  cases a re  inc luded  
as P o s itiv e  R eac to rs .

Number of C ases. Number of P o s itiv e  and 
I r r e g u la r  R e su lts .

r " ■”  ------- - ------]
% P o s i t iv e .  i!

. . . . .  \

300 172 57.35? |

TABLE 5 .

Comparison of R esu lts  of Dick T ests perform ed du ring  the pre 
se n t work when arranged  accord ing  to  brand of Dick T est 
Toxin employed.

Source of Toxin. Nos.

R eaction  to  Dick T e s t.

P o s itiv e I r r e g u la r N eg a tiv e .

Burroughs Wellcome 
& C o ., . . . 1 - 1 0 0 40 8 52

Parke Davis & C o., 1 0 1 - 2 0 0 59 9 32

Burroughs Wellcome 
& C o ., . . . 201-300 43 13 44
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TABLE 7 .

Dick T est R esu lts  Recorded by Z in g h er. 
( J.A.M.A. V ol. 8 6  No. 6  p .4 5 2 .)

j Number of Days 111 
b efo re  Dick T es t. Number*

Dick
P o s itiv e . % Dick P o s i t iv e .

1 - 5 141 141 1 0 0 #
I

6  and ov er. 49 8 16.5#

; T o ta l, 190 149 78 .4#

TABLE 8  .

Dick Teat R esu lts  Recorded by Z in g h er.
(A m er.Jour.P ublic  H ea lth . V o l.14 No.11) (Nov. 1924).

Number of Days 111 
befo re  Dick Test. Number.

Dick
P o s itiv e . % Dick P o s i t iv e .

1 - 5 2 0 1 197 98#

6  and over. 80 16 2 0 #

T o ta l, 281 213 78 .8#

TABLE 9 ,

Dick T est R e su lts  Recorded by Brown and 
Reported by R eid .

(Annual R eport. County of Lanark. (Middle Ward) H o sp ita l 1925).

Day of D isease . 1 2 3 4 5 6 7-14
over

14

Number P o s i t iv e , 9 51 47 36 2 1 8 9 4

Number N egative , 6 18 17 17 15 3 7 5

T o ta l , 15 69 64 53 36 1 1 16 9

% P o s i t iv e , 60/6 73 .9$ 73.4^6 69*956 58.356 7 2 .7 56 56.256 44 .4$
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TABLE 1 0 .

R e su lts  of Dick T ests perform ed d u rin g  the p re se n t 
work arranged  accord ing  to  "Days 111*.

r ........ 5Days 111.
dumber of P a tie n ts  

T ested . Number P o s itiv e $ Dick P o s itiv e

1 - 5  

6  and over

243

57
■■■ - .............. - -  -

134

38
L.. . ----------  _ .  . .

55.14

6 6 . 6

TABLE 11 .

R e su lts  of Dick T ests performed d u rin g  the  p re se n t 
work arranged  accord ing  to  Days of 

T es tin g .

Day of I l ln e s s  
on which T ested . 1 s t . 2 nd. 3 rd . 4 th . 5 th,

Number T ested , 

$ P o s i t iv e ,

14

35 .7$

6 6  

54 .5$

72 

51.39$

64

57 .8$

27

7 0 .4$

TABLE 12 .

Table to  i l l u s t r a t e  the c lo se  approxim ation of the  
R e su lts  ob ta ined  from Dick T ests perform ed d u r­
ing  the p re se n t work on the 2nd, 3 rd , and 4 th . 
days of i l l n e s s .

Day of I l l n e s s .

2 nd. 3 rd . 4 th .

54 .5# 51.39# 5 7 .8 $

Percentage P o s i t iv e .
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TABLE 15 .

Table to  i l l u s t r a t e  s im i la r i ty  between r e s u l t s  
ob ta ined  from the  Dick T ests  du ring  the  p re ­
sen t work and those reco rded  by Horne.

Days 111. 1 e 3

P resen t F ig u re s , 

ao rn efs F ig u re s ,

35.7/?

33 .3$

54.5$

53.3$

51.39$

52 .5$

P ercen tage .

P o s i t iv e .

TABLE 16.

Table to  i l l u s t r a t e  the c lo se  approxim ation of 
r e s u l t s  ob ta ined  during  th e  p re se n t work from 
Dick T ests perform ed on the  2nd. 3 rd . and 4 th . 
days of i l l n e s s .

Days 111. 2 3 4

Number of C ases, 6 6 72 64

Number P o s i t iv e , 36 37 37

# P o s i t iv e , 54 .5# 51.39# 57 .8#
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TABLE 17 .

R esu lts  of Dick T ests  o b ta in ed  in  th e  p re se n t work 
when perform ed 7 days or l a t e r  a f t e r  the  o n se t 
of i l l n e s s .  The r e s u l t s  a re  arranged  accord ing  
to  wDays I11H groupings and are  compared w ith  the 
correspond ing  f ig u re s  o b ta in ed  by Horne.

W orker. Days 111. 0H1 1 1 - 2 0 21-30 3 0 f T o ta l C ases.

Frew.
Number T ested . 

% P o s i t iv e .

2 0

60

24

75

5

40

N il

N il

49

Horne.
1

Number T ested . 

% P o s i t iv e .

47

40.4

1 0 1

27.6

59

35.6

137

13.1

344

TABLE 18.

R esu lts  of Dick T ests perform ed a t  M otherwell by 
Reid (1925) and Brown (1926) and arranged  acco rd ­
ing  to  "Days 111" when te s te d .

(Annual R ep o rts . County of Lanark (Middle Ward) H o sp ita l
1925 and 1926).

A - R eid, 1925.

B - Brown, 1926.

DAYS ILL

1110 15 14

14.28 | 0 2050 3354.533.3

72.767 58.3 7 - 1 473.9 73.4 44.460

P o s itiv e  R esu lts
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TABLE 1 9 .

The r e s u l t s  of the Dick T ests performed in  th e  e a r ly  
days of i l l n e s s  during  the  p re se n t work compared 
w ith  r e s u l t s  ob ta ined  by o th e r workers du ring  the 
same p erio d  of i l l n e s s .

| Days 111. 1 2 3 4

P resen t Work. 35.7 54.5 51.39 57.8 P ercen tage .

W.A.Horne. 33.3 53.3 52.5 75 .0 P o s i t iv e .

Brown, 60 73.9 73.4 67.9 R e s u l ts .

' R eid .
1

33.3 54.5 33.3

TABLE 20.

Dick T est R esu lts  ob ta ined  by Benson and Simpson 
in  Edinburgh. (Lancet 5 /2 /2 7 . p .282).

Source of Toxin.
1 s t . - 3 r d .

Day of I l l n e s s .
1 4 th .-3 3 rd . 

Day of i l l n e s s .

Edinburgh,

_ , (x 18) London ( 0  1962)

D 4* D -

49 1

50 0

D |  D -

14 36(72$)

24 26(52$)

TABLE 21 .

Table to  show percen tages of cases in  P o s itiv e  
(R egular) Group of R eactors which fa ile d ^ o  
g ive N egative R eactions to  the  Dick T est d u r­
ing  C onvalescence.

Group.
% Becoming N egative 

du rin g  Convalescence.
% Remaining P o s itiv e  

th roughout i l l n e s s .

1  -  1 0 0 87.5 12.5
1 0 1  -  2 0 0 93.3 6.7
201 -  300 95.35 4.65

1 - 300 j 92.26 7.74
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TABLE 2 2 .

Table to  dem onstrate the r a te  a t  which th e se  P o s it iv e  
R eactors in  the P o s itiv e  (R egular) Group of C ases, 
who were no ted  as g iv in g  N egative R eactions to  the  
Dick T est during  Convalescence, became N egative 
R e a c to rs .

!
Group.

T o tal
Number
Positive

Number becoming N egative du ring  the v arious 
Day G roupings.

Days 111.
1 - 1 0 11-15 16-20 2 1  +■

1 - 1 0 0 40 27 (67.55?) 3 (7 .5%) 3 (7.55?) 2 (5%).

1 0 1 - 2 0 0 59 31 (52.5%) 12(20.35?) 7 (11.85? ) 5 (8 .47#)

201-300 43 27 ( 62.79#) 2 (4.655?) 4 (9.5%) 8  (1 8 . 65?)

1-300i .. j 142 85 (59.85%) 17 (11.975?) 14(9.855?) 15(10.56#)

TABLE 25 .

Table to  show percen tage of cases in  P o s itiv e  and 
I r r e g u la r  Group of R eactors which f a i l e d  to  
g ive N egative R eactions to  th e  Dick T est during  
C onvalescence.

-------------- ■

Group.
# Becoming N egative Dur- 

ing Convalescence.
% Remaining P o s itiv e  

th roughout I l l n e s s .
1 - 1 0 0 89.6 10.4

1 0 1 - 2 0 0 94.12 5 .88

201-300 96.25 3.75

1-300 93.6. i . i  i — . .... -....... ..  . —.. i 6.4

TABLE 24.

Table to  dem onstrate the r a te  a t  which th ese  P o s it iv e  
R eactors in  th e  P o s itiv e  and I r r e g u la r  Group of 
C ases, who were no ted  as g iv in g  N egative R eactions 
to  the  Dick T est during  C onvalescence, became Neg­
a t iv e  R eac to rs .

■ r
Group.

T o ta l 
Number 
P o s i t iv e .

Number becoming N egative du ring  the  v arious 
Day G roupings.

Days 1 1 1 .
1 - 1 0 11 -  15 16 -  2 0 2 1  +

1 - 1 0 0 48 35 (72.9#) 3 (6 .25#) 3 (6 .25#) 2 (4 .16#)
1 0 1 - 2 0 0 6 8 38 (55.88#) 14 (20.58#) 7(10.29#) 5 (7 .35#)
201-300 56 36 (64.28#) 2 (3 .75# ) 5 (8 .92#) 11(19.64#)

1-300 172 109 (63.37#) 19(11.04#) 15(8.72#) 18(10.46#)
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TABLE 25 .

Percentage of P o s itiv e  R eactors becoming 

n eg a tiv e  during  C onvalescence.

Brand of Toxin Employed.

Group. | Toxin.
------------------ i____________________________________

i
1 -  100 I Burroughs Wellcome & Co.

101 -  200 

201 -  300

Parke Davis & Co. 

Burroughs Wellcome & Co

GROUP. DAYS ILL.

1 - 1 0 11 -  15 16 -  2 1 2 1  * 1 - 2 5

1  -  1 0 0 67.5 7 .5 7 .5 5 82.5

1 0 1  -  2 0 0 52.5 20.3 1 1 . 8 8.47 84.83

201 -  300 62.79 4.65 9.3 18.6 76.75

1 -  300 59.85 11.97 9.85 10.56 81.7
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TABLE 2 7 .

Age D is tr ib u tio n  of the P a tie n ts  in  each 

of the th ree  Groups of C ases.

................. ....... .................... 1
Group.

r .............
i 2 3

Number ( 1 - 1 0  y e a r s . 64 73 62
of (

i C ases. (11 - 15 y e a rs .
L........ -  . _____

2 0 14 14

TABLE 28 .

Age D is tr ib u tio n  of the P a tie n ts  in  each of the th ree  

Groups of Cases taken year by year du ring  the f i r s t  

ten  y e a r s .

■■
Age in  Y ears. - 1 I f 24 3+ 44 54 64 74 84 9 f 104

Group 1 3 3 6 4 1 0 13 6 7 9 3

* 2 1 1 7 8 9 4 8 1 0 1 1 9 5

* 3 1 1 8 5 8 5 7 8 8 2

TABLEJ29.

Table to  show t o t a l  number of cases in  any age group 

from 1 - 1 0  years in  each of the th re e  groups of cases.

Age in  Y ears . - 1 14 2 + 34 44 54 64 74

-►00 94 104

Group 1 3 6 1 2 16 26 39 45 52 61 64

* 2 1 2 9 17 26 30 38 48 59 6 8 73

* 3 1 1 19 24 32 37 44 52 60 62



56

TABLE 5 0 .

Number of Dick T ests perform ed on p a t ie n ts  b e fo re  
F i r s t  Permanent N egative R eactions were o b ta in ­
ed compared w ith  the Age of the  P a t ie n ts .

— ....1

Group.

i

Number of Dick T ests 
Perform ed.

2 3 4 5

j 1  ( 1  -  1 0 0 ) 6.3 0000 13.2 31.5

| 2  ( 1 0 1  - 2 0 0 )
1

9 .2 13.9 1 2 . 1 8.9

3 (201 -  300)I ...... 11.3 12.3 12.75 16.5

| Average Age in  Y ears.

TABLE 51 .

Number of Dick T ests performed on p a t ie n ts  befo re 
F i r s t  Permanent N egative R eactions were o b ta in ­
ed compared w ith  the Age of the  P a t ie n ts .

i------------------------------------------

Number of Dick T ests  Perform ed.

CA 5ES. 2 3
..

4 5

/ -3 CO. 8.9 11.9 11.3 13.9

Average Age in  Y ears.

TABLE 32 .

Number of Dick T ests performed on p a t ie n ts  b efo re  
F i r s t  Permanent N egative R eactions were o b ta in ­
ed compared w ith  the Age of the  P a t ie n ts .

The f ig u re s  were c a lc u la te d  from d a ta  pub lished  
by Zingher in  1926. (J.A.M .A. V o l.8 6 . No.6 .
p . 432).

Number of Dick T ests Performed
2 3

11.7 1 2 . 6

Average Age of P a tie n ts  In  years
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TABLE 3 5 .

R esu lts  w ith  the  Dick T est a t  P ub lic  School No.4 Bronx. 
(Z ingher, J.A.M.A. V o l.8 6 . No.6 . p .432).

Age.
j

% Dick P o s it iv e .

5 - 6  y e a r s . 62.5

6 - 7  * 51.35

7 - 8  * 33.33

8 - 9  * 35.29

9 -  10 tt 2 0 . 0 0

1 0 - 1 5  * 12.85

TABLE 54 .

The Dick T ests a t  d i f f e r e n t  age g ro u p s.

Age. % Dick P o s it iv e .

0 - 6 Months. • 00

- ’ (2 ) 
44.8

6 - 1 2 II 64.2 j 65.3

1 * 2 Y ears. 70.7 71 .6

2 - 3 N 67.8 j 64.2

3 - 4 n 59.4 ! 60.5

4 - 5 tt
|

46.4 48.4

5 - 1 0 n 1
35.4 33.6

1 0 - 15 N 25.4 | 2 2 . 8

15 m 2 0 n 26.3 16.8

2 0 4 17.9 I
j

14.4

xx P a r t i a l  immunity due to  p la c e n ta l  t r a n s ­
m ission  of m aternal immunity.

(1) Z ingher: J.A.M.A. V o l.8 6 . No.6 . p .432.
(2) Z ingher: A m er.Jour.Public  H ea lth . V o l.14

No.11 (Nov.1924).
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TABLE 5 5 .

Percentage of P o s itiv e  R eacto rs becoming N egative on 
each T e s t. T est on which f i r s t  Permanent N egat­
ive R e su lt was n o ted .

Dick T es t. 2 3 4 5 6 7 8 9 1 0

:

R egular
Group,

R egular Plus 
I r r e g u la r  
Group,

25.4

20.9

59.4

39.5

54.2

54.1

%

64.8

66.9

69.7

72.1

74 .6

76.7

78.9

80.2

81.7

83.1

84.5

8 6 . 6

Dick T e s t. J  1 1 1 2 13 15 17 18 19
1

24 1
Vever 
It f c e .

Regular
Group,

R egular Plus 
I r r e g u la r  
Group,

85.2

87.2

8 6 . 6

88.4

8 8

89.5 90.1

89.4

91.3

90.8

92.4

91.5

93.

il
9 2 .d

11

93.6

7 .7

6.4

TABLE 5 6 .

The inc idence  of P e r s is te n t  P o s itiv e  R eactors in  the 
th re e  Groups of p a t i e n t s .

N o.of P e r s is -  
Group. te n t  P o s itiv e

1 ( Cases 1  -  1 0 0 5

2 ( Cases 1 0 1  -  2 0 0 ) 4

3 ( Cases 201 - 300] 2
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TABLE 5 7 .

The number of P e r s is te n t  P o s itiv e  R eactors compared 
w ith  the  Brand of Dick T est Toxin employed.

Brand of Dick Toxin. P e r s is te n t  P o s itiv e  
R e a c to rs .

Burroughs Wellcome & C o., 

Parke Davis & Co.,

7 (3.5%) 

4 (4.0%)

TABLE 5 8 .

The age and sex inc idence of the P e r s is te n t  P o s itiv e
R e a c to rs .

-----------------------
Age in  Y ears. 5 6 7 8 9 13 18

Number, 2 2 1
r

i 5 1 1

Sex,
L

Female sj-
r

----- M ales- - ---------

TABLE 59 .

R esu lts  of S ch u ltz -C h arlto n  T ests Performed w ith  Parke 
Davis & Co. A n tito x in  and Burroughs Wellcome & Co. 
S ch u ltz -C h arlto n  P roduct.

I n te n s i ty  of 
R eac tio n . 1 0 9 8 7 6 5 4 3 2 l i 1 - 1 0

T ot­
a l .

Parke Davis & Co. 3 2 5 - 2 2 1 6 4 1 3 9 15 53

Burroughs W ell­
come & C o ., mm 1 6 1 1 1 4 - 3 3 3 1 2 18 53 |

. 1
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TABLE 4 0 .

The Incidence of C om plications in  the  groups of 
P o s itiv e  and N egative R eactors to  th e  Dick Test.

P o s i t iv e . N egative •

Number of Cases: 172 Number of Cases : 128

With Complica­
t io n s  , * * * Ni-*-

With Complica­
tio n s  , . . . N il

77 95 65 63

44.8% 55.2% 50.8% 49.2%

TABLE 41 .

The Incidence of the In d iv id u a l C om plications in  the 
p re se n t s e r ie s  of cases to g e th e r  w ith  t h e i r  i n c i ­
dence in  the  groups of P o s itiv e  and N egative Re­
a c to rs  to  the  Dick T es t.

C om plication .
.........  \

T o ta l Cases 300 J]P o sitiv es  s 172 Negatives * 1 2  E

Number. % Number % Number %

C envical 
A d e n it is , 92 30.7 % 45 26.2% 47 36.7%

Secondary 
Sore T hroa t, 39 13% 2 1 12.2% 18 14.1%

O torrhoea, 27 9% 17 9.9% 1 0 7.8%

R hinorrhoea 
& P ost Nasal 

D isch arg e , 37 12.3%, 17 9.9% 2 0 15 .6%

Rheumatism, 23 7.7% 13 7.6% 1 0 7.8%

R elap se , 1 1 3.7% 7 4.1% 4 3.1%

D ip h th e ria , 5 1.7% 3 1.7% 2 1.6%
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TABLE 4 2 .

The Dick T est Curves arranged  in  th e i r  re s p e c tiv e  g roups.

TYPE OF CURVE.

1 2 3 4 5

A B C D E F 0 H

1  -  1 0 0 13 3 6 5 - 9 3 3 4 2

1 0 1  -  2 0 0 25 - 3 2 2 2 1 7 1 3 4

2 0 1  -  300 19 1 2 3 3 1 2 6 4 4 2

1 -  300 57 4 1 1 1 0 5 42 16 8 1 1 8

72 15 6 6 1 1 8

41.9$ 8 .7$ 38.4$ 6 .4$ 4 .6 $
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TABLE 43 .

The R esu lt of the Exam ination of Throat Swabs fo r  
the presence of Haemolytic S tre p to c o c c i in  a s e r ie s  of 300 con­
v a le sc e n t cases of S c a r le t  F ever.

The columns 1, 2 and 3 re p re s e n t the th ree  th ro a t  swabs exam­
ined  from each p a t ie n t .

The f ig u re s  in d ic a te  the day of i l l n e s s  on which th e  swabs 
were taken : b lack  f ig u re s  re p re se n tin g  N egative R esu lts  and 
red  ones P o s itiv e  R e su lts .

In  th e  case of Swabs 101 - 300 an attem pt was made to  e s tim a te  
the p ro p o rtio n  of haem olytic s tre p to c o c c i p re se n t on the 
p la te .  The r e s u l t s  ob ta ined  are in d ic a te d  by the f r a c t io n s  
in  the  e x tra  columns.

The com plications which developed in  the  cases to g e th e r w ith  
the day of i l l n e s s  on which they occurred  is  no ted  in  the  
l a s t  column.

(Rare com plications and o th e rs , such as s e p tic  f in g e rs  and 
to e s ,  a re  o m itted ) .

When d ea lin g  w ith  th is  p o in t the fo llow ing  ab b rev ia tio n s  were 
em ployed:-

CA - C erv ica l A d e n itis .

T - T o n s i l l i t i s .

R - Rheumatism.

ND - N asal D ischarge.

0 mt O torrhoea.

Q - Quinsy.

T & A - Removal of T o n sils  and Adenoids.

S .S . - R elapse.

FE - F a c ia l  E ry s ip e la s .

N - N e p h r i t is .

Alb. .. Albumin in  u r in e  bu t no t
N e p h r i t is .

SC -f - P o s itiv e  R esu lt to  S ch u ltz -
C harlton  T est.
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Throat Swabs
Com plications}Jo. I Name. Sex.j Age

1713 38 40 CA: 1626A.G

38 6640J.C

3732 23 R: on adm36Mrs .R

7369 71 CA: 8A.K

4212 57 41A.Me I

4317 37 41M.D

40 44 CA: 1843R.R

16 37 39 41J.L

40 44 46 ND: on admI.McD

79 8176 44; SC+ 45K.RL0

19 3937 40 ND: on admJ.S

47A.E 45 48

4240 43 CA: 7S.G

39 47 49 CA: 14

42 4340G.K

28 4516 35 CA: 40

39 41 43117 H.C CA: 20

28M.P 33 41

29 34 420L9 I .P

27M.McW 30 342 0 35

16 30 37J.M 3921

J.B 33 40 42 ND: 16 .

17H.B 31 33 34

34 36 3724

3725 R.W 35 38 ND: 25
12

3126 R.McK 33 36

27 41M.R 35 42

28 A.R 37 43 44

29 I.G 25 35 39 ND: 13

30 16 25M.P 38 39
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!
No. Name • Sex. Age.

Thr<
1

5at Swabs. 
2 1 3 C om plica tions•

31 J.B . M 7 34 40 41 R: 7 ; ND: 25.

32 P.H. M 6 79 85 86 ND: 3 ; CA: 8; S .S : 41 
CA: 63.

33 J •McD• F 13 36 43 44 m

34 J • Me 0 • F 7 36 40 42 -

35 M.C. F 16 31 35 38 mm

36 M.McD. F 15 32 35 38 -

37 C.McD. F 7 29 35 38 -

38 E «R a M 28 31 34 35 -

59 N.McD. F 18 31 34 35 •

40 J.McI. M 20 30 34 38 0: 10.

41 C.O. F 7 36 38 42 -

42 J.McP. F 13 38 39 42 -

43 C.McP. F 17 37 38 41 -

44 H.S. M 30 23 28 32 -

45 M.S. F 4 36 41 m

46 M.McN. F 9 34 39 42 m

47 F.McN. M 4 43 48 52 N: on adm.

48 M.B. F 14 35 40 44 S .S : 22.

49 J .McD • F 7 39 44 48 CA: 8; ND: 27.

50 B.M. F 5* 31 32 36 -

51 A.S. F 5 30 33 34 mm

52 M.Oa F 6 32 33 37 m

53 1 .MCC a M 4 35 38 39 ND: on adm.

54 A.R. M 6 41 47 50 0: 40.

55 M.S. F l 8±2 36 38 41 CA: 30.

56 M.McD. F 9 34 36 39 -

57 J.D. M 13 32 34 37 -

58 Ha J . M 15 28 31 33 m

59 R.McK. M 5 23 26 28 -

60 J.C. M 5* 24 27 30 -
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No. Name • Sex. Age.
Throat S1 

1 , 2

nrabs. 
3 j C om plications.

61 E.W. M 8 24 27 30
i!
1i

62 T.D. M 12 27 30 33
j

63 J.M. M 23 24 27 30 T: 26.

64 R .S. M 3* 33 36 39 CA: 19.

65 B.S. P 13 23 26 29 -

66 S.R . M 8 28 31 34 -

67 M.P. P 13 26 29 33 ND: on adm.

68 J.D . P 5 35 38 41 ND: 15.

69 Mr&McV. P 56 26 29 32 T: 19.

70 E.McC. P 7 24 27 30 -

71 A.A. P 18 27 30 33 0: 7 ; R: 32.

72 H.K. M 9 25 27 28 CA: 17; (S c a r le t  Fever 
5 months l a t e r )•

73 A.W. M 35 38 39 -

74 R.M. M 4* 34 37 38 CA: 23.

75 M.W. P 11 32 35 36 -

76 J .P . M l . i i12 26 29 30

77 W.Q. M 7 33 36 37 ND: 5 .

78 G.D. M 6 36 39 40 -

79 H.B. P 11 33 36 37 -

80 A.W. P 7* 34 37 38 **

81 J.G . M 14 27 29 32 ND: 6.

82 B.N. P 5 26 28 31 CA: 30.

83 B.P. P 9 31 33 36 T: 17; CA: 20; ND: 20.

84 D.L. M 8 27 29 32 46 0: 28; CA: 28; T & A:4!

85 M.S. P 2 27 29 32

86 M.McK. P 6 27 29 32 mm

87 M.D. P 9 32 34 37 CA: 20.

88 J.M. M 6* 28 30 33 -

89 C.H. P 30 28 30 33 R: 23.

90 B.C. P 10 27 29 32 -
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No. Name • Sex . Age.
T hroat S 

1 , 2
wabs

3
»

C om plica tions•

91 A.S. P 5 28 30 33 m

92 W.W. M 24 24 37 39 CA: 29.

93 A.L. M 11 27 30 37 -

94 A .0 . P 12 31 38 40 -

95 W.C. F 13* 26 33 35 ND: 7 .

96 H.D. M 6 33 40 42 -

97 W.H. U 5 21 44 52 CA: 17; Alb: 22.

98 J .S . P 19 20 31 34 T: 19.

99 A.W. H 4 19 30 33 CA: 10.

oo J  .8 . M 9 26 37 40 *
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i | T hroat Swabs.
Ho. Name.

i  . . . . . . . . . . . . . . . . . . . . . . . . . .
Sex. Age. 1 2 1 3 | C om plications

i
101 C.B. F 5

i

22 33
I

4 36 | 1 
s -

102 P.S. 9 23 i 34 4 37 N.D: 11

103 W.McC. M 14 33 44 i
i 47 -

104 M.McD. F 8 24
i

35 | 38 ND: 18.

105 G.R. F 9 i 20 | 31
j

1 34 CA: 10.

106 J.M. i
i  F ! 24

j

1

21 32
V.

few. 35 ' 1 
3 -

107 M.S. F 16 22 33 36 4 -

108 R.T. F 12
j

20 31 * 34 -

109 P.McK. F
1

j  1 32 4 34 * 36 0: 5 .

110 D.K. M 3 39 41 * 43 -

111 A.McD. M 6 26 28 30
1

ND: 17; CA: 32 .

112 M.G. F 12 26 i
T 28

j

: 30 £
* -

113 A.M. F 5 26 28
i ; 30

j
few -

114 B.B. F 5 31 few 33 35 t CA: 4 .

115 B.W. M 9* 33 35 37 f -

116

117

J.Me I  •  

M.McK.

F

F

9
9

26

29
i
i

28

31

30

33

2
3 HD: 26*

118 J  .A. M 13 28 * 31 4 33 1
S ’

-

119 S.W. M 6 30 33 4 37 R: 8 ; CA: 15; 
HD: 16.

120 J.C . M 9 30 33 35 -
121 M.McL. F 29 32 36 f CA: 25.

122 T.W. M 64 29 i 32 2
3* 36 CA: 7 .

123 M.W. F 11 35 i 38 40 -
124 J.McG. M 5 34 39 i 44 CA: 10.

125 E .L . F 9 28 31 35 -

126 A.P. F 8 25 29 i
T 34 m

127 J.C . F 10 32 36 38 mm

128 R.G. F 34 35 z
y 40 60 CA: 8; 0: 14.

129 S.B. M 24 33 37 42 4 -

130 M.V. F 9 30 34 i 36 -
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No. Name • Sex. Age. 1
Throat Swabs 

! 2
•

3 C om plications

131 V.McD. F 14 35 i 39 40 •

132 A.T. M 9 30 34 39 -

133 F .0 . M 4 33 38 * 43 -

134 H.R. F 13 34 2
3 38 1

1
39 2

3 -

135 R.F. F 8 31 i 35 37 1 m
T

136 E .0 . F 9 34 1 38 43 \
1

137 M.C • M 7* 33 i 38 41 0: 7 ; & 10;
MD: 34.

138 J.McK. F 2* 31 35 1
1 40 i CA: 5 ; ND: 8.

139 A.T. M 8 26 35 42 i CA: 18; ND: 24.

140 J .T . H 9 27 i 31 36 0: 10.

141 A.HcL. F 7 34 38 i 39 i -

142 D.C. M 6 32 36 41 2
X -

143 J.A . M 6 35 40 42 -

144 D.W. M 7 34 39 i 41 -

145 S.McN. M 7 28 33 38 -

146 M.W. F 15 26 31 36 CA: 7 ; R: 9 .

147 A.C. M 42 33 34 36 1
X R .22.

148 J.McA. M 33 22 25 29 m

149 R.D. M 6 35 43 55 0: 24.

150 H.C. F 8 41 49 24 57 R: 6

151 C.T. F 4 54 1
4 57 62 ND: 5 ; 0: 21.

152 P.S. F 3 29 i 38 49 i CA: 23.

153 I .E . F 3 33 i 41 49 CA: 7 .

154 L.D. M 13 29 37 49 -

155 M.F. F 7 33 i
X 38 40 CA: 11.

156 A.P. M 34 26 31 33 * -

157 J .S . F 8 25 30 * 34 -

158 M.T. F 9 27 32 39 -

159 A.M. F 4 31 36 77 40 l CA: 7 ; 0 .7 ;  T
3 & A.51.



Throat Swahs
Name. Sex. Age. C om plications

11160 J.C 30 34 CA: 2237

49161 J.A 27 31 34 CA: 6

162 29R.P 33 36

163 H.T 29 33 36

164 l.McQ 29 33 36

E.H165 28 40 43

166 M.W 20 35 43 0: 31

167 C.McP 15 30 42 45

168 T.McK. 28 31 34

169 11 37 42T.G 46

170 51A .I 54 58 0: 24

171 A.L 31 34 37 CA: 27

172 | C.McL.| 13 30 33 36

173 G.T 30 33 36 CA: 20

174 N.C 10 3330 36 R.6

175 B.McK.i 30 33 36

176 ! N.C 13 28 31 34

177 J.McG 29 32 35 ND: & CA.7

178 j A.N 10 31 34 37

179 | A.G 30 33 36

180 I H.N 31 34 37 CA: 20

17 27 32181 : j . p 35

27182 J . J 30 34

32 35 39183

35 38S.McC184 42

38H.C 35 42185 0 : 20

29 36 42J.R . 47186

12 27L.N 30187 33

27188 M.R 40 50

40189 43 47
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No. Name.

i

Sex,
i

Age. 1
Throat Swabs•

I 2 3
i

C om plication

190 W.P. M 'i 6 34 37
i ! 

! 4 1 !
-

191 J .S . P | 5 30 33 41; ! -

192 Mrs .W. P 29 29 32 36 i T: 19.

193 M.W* p ; 22 31 34 38 |i 1 i -

194 D.F • M I 37 57 63 j 70
i

R: 11; CA: 16 
PE: 23.

195 E.M. F 13 i 30 34 42 J TA: 30.

196 R.M. M 3 33 41 44 ND: 34.

197 B.B. P
14 1

28 32 40 | R: 7 ; T.& A.21 
! CA: 31.i

198 S.McM. P 10 25 29 7* 37
!
| T.& A.26.

199 N.E. P | 24 ! 23 3.
4 27 31 R :6.

200 N.McC.
i

P |i 22 23 ! 27i 31 I CA: 5 .1
201 E • S * p i 18 27 35j ! 39

1! .
j

202
j

T .S. M 3* 44 52 i 59
1
! CA: 14; ND: 2<

203 M.B. P 7 33 37 41 R; 6.

204 J .P . * 18 66
i

74 I 77 Pneumonia 10; 
Empyema 14:

205 D.C. M i
l
' 3 38 46 50 CA: 7 ; ND: 24 

T.& A. 37.

206 P.C.
P

9 30 34 41

207 T.H. M ' 13 47 j 50 54 CA: 22.

208 J .P . M 15 56 j 63 66 N: on adm.

209 B.McC. P 18 25
i
j 32 35 -

210 A.K. M 11 44 : 47 51 * -

211
.

N.McG. P 4 40 i i  4 31 44 PE: 13 & 26.

212 P .P . P 6 24 j  37j ! 41 CA: 27.

213 J .S . M 8 33 43 few 46 I
214 J.McL. M 9* 32 38 42

1
1

1
215 M.T. P 2* 27 58 i 1

F 62
1

ND:7; CA:31.

216 A.B. M 13 30 33 j 40 CA: 8.

217 J . Me 0. M 3 44 51 54
j

CA: 10 & 42.
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No. Name. Sex. Age.
Thrc

1
>at Swabs 

2
.

3 C om plications

218 ; C.L. F 1 2 1#T2 33 36 39

219 0 •McL. j M 15 30 33 36 -
t

220 J • B» M 5 40 43 46 ND: 9 .

221 A. J . M 8 27 30 i 34 few -

222 M.T. F 8 33 38 43 T.26.

223 E.M. F 21 31 34 38 CA: 12.

224 A.M. F 16 29 33 36 -

225 y.H. F 10 33 37 40 -

226 T.McM. M 8 34 38 41 -

227 J.McC. M 3 36 40 43 CA: 8 ; 0 .1 3 ;

228 W.B. F 2 i 36 40 43 -

229 M.D. F 11 33 37 40 mm

250 I.W. F 4 33 40 41 CA: 14.

231 I.W. F 6 33 40 41 -

232 R.W. F 4 24 35 39 -

233 I .S . F 3 38 39 43 ND: 14.

234 R.H. M 18 40 few 42 44 few CA: 9 ; T: 19.

235 F .F . F 28 34 41 42 CA: 13.

236 J.K . M 17 27 34 35 . -

237 M.W. F 5 33 36 40 CA: 15.

238 K.A. M 5 35 39 42 -

239 B.A. F 21̂2 31 34 38 ND: 2 .

240 A.M. F 59 36 few 39 41 R: 6; FE: 16.

241 A.T. F 4 41 49 61 CA: 20; T :33; 
ND: 37:

242 J .C . M 12 31 32 35 -

243 A. J . M 12 27 28 35 -

244 M.T. F 4* 28 46 50 • 0 .2 6 .

245 E.Y. F 6 41 42 49 CA: 22; T: 28; 
ND: 29.

246 M.McN. F 11 31 32 39 ND: 7 .
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Throat Swabs
No. Name Sex Age Com plications

247 M.M 26 CA:1244 48

25248 V.M 26 33

249 G.M 27 45 49 CA:11

P.D 27 28 35

251 A.MeK 30 31 38

252 3130 38

M.S 24 25253 31 29

27254 J.M 28 35 CA: 3

255 W.C 13 27 28 R:18; 0:2435

256 41M.M 45 49 ND: 27; CA: 29 
0: 55.

257 J.H 3834 39

258 C.McC 18 26 30 34

259 S.W 15 31 37 41

260 E.G 31 37 41

261 J.R 40 46 50

262 13 I 39M.C few 43 47 CA: 21

263 C.W 38 42 43 CA: 7

264 13W.C 40 45 52
0: 29

M.McK 24265 28 32 CA: 45

10 38266 P.P 46 49 CA: 13

34267 D.M 38 42 0 : 21

28 23268 Mrs.W 27 31 CA: 4

269 J.M 43 47 51

I.H 25 2930270 33

271 24 28 few 32

272 T.H 32 36 few 40

273 B.M 38 41 44

274 41 45 48 CA: 12; ND*: 12

2927275 A.B 33 36 R: 10
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No. Name. Sex. Age. 1
Throat 

1 2

Swat>8 .
3 C om plica tions•

276 J.R . P 14 28 32 35

277 J.M. P 2 46 i 50 64 0: 18.

278 J.D . M 11 50 54 55 -

279 W.S. M 5 46 50 64 (S ep tic  S c a r la t  
i n a ) 0 : 4 ;
ND: 4 ; CA: 4 .

280 J.B . M 2 i 31 34 45 ND: 9 ; CA: 9 .

281 M.C. P 8 31 39 2
3 48 f T: 26.

282 S.D. P 12 29 33 37 R: 8.

283 M.C. P 24 30 i 31 35 -

284 O.S. P 22 28 32 * 36 2
5

mm

285 E.K. P 6 27 35 38 m

286 M.B. P 9 31 34 35 2
y

287 A.H. P 6 31 34 * 35 i -

288 A.D. P 16 33 36 * 37 -

289 B.B. P 11 33 36! 37 -

290 N.M. P 21 29 32 9
10 33 few -

291 A .Me A. P 18 26 30 34 -

292 M.W. P 12 32 36 40 R: 8 .

293 M.M. P 8 38 46 48 R: 8 .

294 W.S. M 6 39 47 ! 49 CA: 19.

295 J.M. M 10 31 a
4 39 | 41 CA: 10.

296 D.H. P 9 45 53 55 i CA: 9 .

297 J.C . P 5 38 1
$ 41 2

3 4 6 N D .ll.

298 C.M. P 14 45 48 50 -

299 A.  L » M 2 i 56 58 * 60 m

300 D.McL. M 7 36 2
3 38 40 f CA: 22; ND: 22.
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TABLE 4 4 .

R esu lts  of Exam ination of Throat Swabs from  Con­
v a le sc e n t Cases of S c a r le t  F ever.

CASES 1 -  300

STATE ON DISMISSAL.

N egative . P o s i t iv e .

R e s u lt .
......

No. # R e su lt. No. #

-  -  - 167 55.66# + + 4 6 2#

f - - 35) - + f 16)
) 76 ) 51

+ t  - 12) (25.33#) - -  + 24) (17#)
) )

- + - 29) f -  + i d

243 81# 57 19#

TABLE 45 .

THE RETURN CASES.

Prim ary 
C ases•

D ism iss­
a l  D ate.

Period  
of 

|T re a t-  
i m ent.

R eturn 
C ase.

r

Admiss­
ion
D ate .

I n t e r ­
v a l .

C ontacts 
a t  Home.

fame |Sex Ags Days. Name Sex Age Days. Apts. Ad. Ch.

i.G. F 8 27 /6 /29
f

60 1 .0 . M 2 i 2 /7 /29 5 5 2
i

2

I.McK. F 6 14/11/29 33 T.McK. M 3 19/11/29 6 2 3 3

l.M. F 5 30/11/29 31 M.M. F 8 8/12/29 8 1 2 3

[.McD. F 8 30/11/29 36 N.McD M 30 11/12/29 11 2 2 3 j
n t» * 30/11/29 36 AJfcD. * 6 16/12/29 16 2 2 5 !

r .c . P 10 26/12/29 37 J.C . F 4 14/1 /50 19 3 3
!

2 i

i »D • H 13 11/1 /30 62 M.D. F 2 20 /1 /30 9 2 3 1

L.G. P 3* 20 /1 /30 84 M.G. M 2 3 1 /1 /30 11 2 2 3
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TABLE 46 *

RETURN CASES: INCUBATION INTERVAL:

D ays. 5 8 9
I

11 16 19

C ases. 2 1 1 2 1 1

TABLE 4 7 .

R esu lt of Exam ination of T hroat Swabs from 
C onvalescent S c a r le t  Fever P a tie n ts  who, 
on th e i r  r e tu rn  home gave r i s e  to  R eturn 
C ases.

Throat
Swab

Number Name R e su lt .

13 S.G. + 4 4

86 M.McK. 4 - 4

104 M.McD. -------

113 A.M. -  -  4(few)

128 R.G. H  -  •
154 L.D. - -  -

174 N.C. t  - -
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TABLE 4 8 .

The R esu lts  ob ta in ed  from the Skin T ests perform ed 
w ith  the  Toxins p repared  from Haemolytic S tre p ­
to c o cc i recovered  in  Knightswood H o sp ita l from 
S c a r le t  Fever P a t ie n ts .

No. S ource . 1:1000! 1:500 1:100 1: 10 C on tro l B.W.& Co 1tj-.
1 Peritoneum(P.M ) *f a i n t  I 4 4 4 - 4 4 4

2 P leu ra  (P.M .) - 4 4 4 4 I f  f - 4 4

3 H eart Blood(P.M) - 4 4 4 4 4 4 - 4 4

4 Throat Swab - - - - - 4 4 4

5 Empyema Pus, mm t 4 4 f 4 4 4 -
* * !

6 Pus, ? 4 f  4 4 4 4 - 4 4 !

8

9

T hroat Swab, 

Throat Swab, m
I

? !
f

f a i n t

f lu s h

4

4 + 4  

f 4

10 Throat Swab, ? 4
smaU&F a in t

f - 4 4 4 |
|

11 Throat Swab, - 4 4 - 4 4 4 |

13 Throat Swab, - mm - 4 - 4 4 I
1

14 Throat Swab, - - - - + ♦ * I
15 T hroat Swab, - - - - mm ♦ ♦ !

17 Throat Swab, - 4 4 f - 4 4 4

18 T hroat Swab, - - * * 4 4 - 4 4 4 |

19 Pus, - f - 4 4

SO Pus, mm f  a tn t 4 4 4 4

SI Throat Swab,
4

f a i n t

- mm * * :
S2 T hroat Swab, 4 4 ?- 4 4
S3 T hroat Swab, - + - 4 4 4
24 Throat Swab, - - 4 4

25 Pus, - 4 • 4 t
26 T hroat Swab, • - 4 +

27 T hroat Swab, * mm ** 4 4 4
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No. S ource . 1-1000 1-500 1-100 1-10 C ontro l
!------------
j B.W.& Co
—

29 Throat Swab, - 4 f  4 m
i

4 4

30 Throat Swab, - 4 4

31 Throat Swab, - - M

32 Throat Swab, 9 4 4 4 4 4 4 4 - 4 4 4

,33 Throat Swab, - 4 4 4 4 4 - 4 4 4

34 Throat Swab - 4 4 4

35 Throat Swab, - ? 4 ♦ 4 4 4

36 Throat Swab, - - * ; - 4 4 4

37 Throat Swab, -
* i

- 4 4 4

TABLE 4 9 .

The R esu lts  ob ta ined  from the Skin T ests perform ed w ith  
the "Knightswood Toxins1* arranged  acco rd ing  to  the  
source of the Haemolytic S tre p to c o c c i.u s e d  in  t h e i r  
p re p a ra tio n .

No. S ource . 1:1000 1:500 1:100

4 - 4 - 4 ! -
i

8 S ep tic
Lesions

1 7 7 1 8 1 -
1

25 Throat 
Swabs»

2 23 7 18 13 ! 12
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o-xyL̂ f-r Ĵ̂  /Lx- R ckJ-*—
(zJ- flj-' £̂*i<V>>>i-' $JL t-^Co-t-3 Vo

& ocV: VcgOwot- AfjLCjcJjxyJU ajcky+3.

C<X&tsJ /
/o/
2oi

/

/oo.
200
J o o

3 o o .



0 o 0 o
\ ' 
o ©

0 oCy
1 I

n.9 N  nS

0 0 Q OCy ">
1 ^
$ 3



S i .

3.

/ -  loo

lot - Zoo 

l o i - 3 o O

55

US

uo

to

AG-E P£K'o7)S ' VafiRS 
y s <j ic3I/

/V
uai 0£ 

f( 
ar



lo *-0

<X3tJIV19Q S ± 1 D S 3 ) ±  3/ \ l lVf)3fJ  
CI3UX 0JU3d_ S1  JO

ii-LNn
ysgun|v





o  o o O  o o  9 . 5

'T W f'o lry  'b^~*<K rty e + y W fy  ^  j /  '~ tp>£rv^(>x7



i

7 r r H )  nr
r*yp-

f^hvt
h  r/~»J 3

r~-<rr<o/y £ 
'xrrrry 

'7w ) j ' r f

'T&r’W'y?

^ T T K T J
y>?vw^ >y

-Tyk+y -7

t^ T  'v 
r r h ^

Ĉ no V7
™v^rrryyT~ff

<-nri»--ory j

y n r ~ * y  "y 

~ ~ ~ V T S
^ r t r ^ y ^  y
~~x>j'~*r Qr p

h r ^ y f

^ r ^ Y / -
^'yrvtj >7

~̂V r r } n  5

~ y ~ fryis&

- v 7 7 y y ^  f

h f
'n r * T /> * } f  

y r h 9 2
'~*>jrt~V y'y v

Y ^/vb^y 'y  

HYP̂ O >c

y r y
'y/vry  'y

•A f
^ V f n  >y ? 

'T T 'fy  y  
frh~i 7
/—*yjr»y y

U -



tr

r f y n
f * H f (

j7

-w rry  a y

n ro^ ^ fj

f— 'J 1 vĵ
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RESULTS FROM SCHULTZ - CHARLTON REACTIONS PERFORMED 

WITH SERUM FROM SCARLET FEVER PATIENTS.

Graphs 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, and 22 

were perform ed w ith  serum o b ta in e d ,d u r in g  th e  e a r ly  days of 

th e i r  i l l n e s s ,  from  p a t ie n ts  who y ie ld e d  P e r s i s te n t ly  N egative 

R eactions to  the  Dick T es t, a t  th a t  tim e.

Graphs 23, 24, 25, and 26, were perform ed w ith  serum 

o b ta in ed  from C onvalescent S c a r le t  Fever P a t ie n ts .
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GRAPH 2 7 .

GRAPHS TO DEMONSTRATE THE COURSE FOLLOWED BY

THE DICK TEST IN PATIENTS SUFFERING FROM 

SCARLET FEVER.

The course fo llow ed  by the Dick R eactions in  each of 

the  172 P o s i t iv e  Reactors i s  i l l u s t r a t e d  by the  fo llow ing  

g raphs , the  number a t ta c h e d  to  each graph in d ic a t in g  the 

p a t i e n t  from idiom the r e s u l t s  were o b ta in ed .

The a rea  of the  r e a c t io n ,  expressed  in  sq.cm. i s  

noted  by the red  l in e  while the  i n t e n s i t y  of each r e a c t io n ,  

as assessed  by the  sc a le  no ted  on page 15 of Volume 1, i s  

in d ic a te d  by the  b lack  l i n e .

The r e a c t io n s  no ted  in  p a t i e n t s  1 -  200 are  recorded  

on 1" graph paper w hile those  ob ta ined  from p a t ie n t s  201 -  300 

are  reproduced on 1 cm. graph paper.
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THE WARD CHARTS.

SERUM TREATED CASES:

In travenous R oute, . . .  Charts 1 -  14.

In tram uscu la r  Route, . . .  Charts 15 -  40.

NON SERUM TREATED CASES: . . .  Charts 4 1 - 5 8 .

Two types of Streptococcus s c a r l a t i n a e  A n tito x in  were 

employed namely those  supp lied  by M essrs.Parke Davis & Co., 

and by M essrs.Burroughs Wellcome & Co. In  the  case of the  

former the  th e ra p e u t ic  dose i s  300,000 u n i t s  w h ile ,  in  th e  

l a t t e r ,  i t  i s  1 0 c .c .  At the  commencement of the work the  

dosage f o r  the  Parke Davis & Co. a n t i to x in  was s t a t e d  to  be 

16.8 c . c .

A b r i e f  note  precedes each group of Ward C h a r ts .

In  the fo llo w in g  c h a r ts  the tem perature  i s  shown in  b la c k ,  

the  pu lse  in  r e d ,  and the  r e s p i r a t i o n s  in  b la c k .

The a d m in is t ra t io n  of serum i s  in d ic a te d  by the  v e r t i c a l  green  

l i n e .



INTRAVENOUS SERUM.

14 c h a r ts  dem onstra ting  the  e f f e c t  of the adm inis­
t r a t i o n  of a n t i to x in  by the in travenous rou te  a re  appended.
Chart 1 i l l u s t r a t e s  the a c t io n  of the serum in  the  case of 
Toxic S c a r le t  Fever noted on page 81 of Volume 1.

In a l l  the o th e r  cases the a d m in is t ra t io n  of serum 
in to  the blood stream  was fo llow ed by a r a p id  improvement in  the 
g e n e ra l  c o n d it io n  of the p a t i e n t .  Signs of toxaemia d isa p p e a r ­
ed and the p a t i e n t  f e l t  much more com fortab le .

The tem perature  and pu lse  r a t e  were markedly lowered 
and in  some of the c h a r t s ,  namely 2, 3 , 4 , and 5 , the  f a l l  was 
by c r i s i s  w hile in  c h a r ts  6 - 11 i t  took the  form of a r a p id  
l y s i s .  In the  rem aining c h a r ts  12, 13, and 14, the tem p era t­
u r e ,  though low ered, d id  no t r e g a in  the  normal l in e  fo r  some 
t im e .

The a d m in is t ra t io n  of serum, by any ro u te ,  has been 
no ted  to  be fo llow ed  by a r a p id  b lanch ing  of the r a s h .  This 
p o in t  has been reco rd ed  by d i f f e r e n t  workers and we have 
no ted  i t  on numerous occas io n s .  In the  p re se n t  s e r i e s  of 
p a t i e n t s ,  however, b lanch ing  of the  r a s h  was no t observed 
to  fo llow  the  in travenous in j e c t io n  of serum. In  only one 
in s ta n c e  d id  the r a s h  d isap p ea r  w ith in  twelve h o u rs ,  in  only 
two cases w ith in  18 hours and in  only one case w ith in  36 ho u rs . 
In  the  rem aining n ine cases the  ra sh  d id  no t fade u n t i l  48 
hours or more had e lapsed  a f t e r  the a d m in is t ra t io n  of the  serum. 
This f a i l u r e  of the serum to  b lanch  the  r a s h  when adm in is te red  
in to  the  b lood  stream  i s  a l l  the  more i n t e r e s t i n g  when we 
r e c a l l  the  co n s id e rab le  number of cases in  which i t  fo llow ed 
the  in tram u scu la r  in j e c t i o n  of serum. I t  was observed th a t  
the  time taken  f o r  the tem perature  to  r e g a in  the  normal le v e l  
seemed to  be in  d i r e c t  p ro p o rtio n  to  the time which e lap sed  
b efo re  the r a s h  com pletely  d isap p ea red .

Wylie no ted  th a t  Gordon r e p o r te d  th a t  the  adm inis­
t r a t i o n  of serum was fo llow ed by a r i s e  of the  tem pera tu re  and 
s t a t e s  th a t  such an e le v a t io n  occurred  in  53% of h e r  c a se s .
This p re l im in a ry  r i s e  of tem perature  was observed in  the 
m a jo r i ty  of the  cases t r e a t e d  by me d u ring  the  p re se n t  work.

In  f iv e  of the  cases t r e a t e d  w ith  serum by the 
in travenous  method com plica tions were observed.

We have observed one example of severe  anaphylaxis  
fo llo w in g  the in trav en o u s  a d m in is t ra t io n  of S c a r le t  Fever 
A n ti to x in  and, f o r  t h i s  re a s o n ,  co n s id e r  t h a t  a l l  cases 
r e c e iv in g  the serum in  t h i s  manner, should be h ig h ly  d e s e n s i t ­
i s e d .  Our p r a c t ic e  i s  to  i n j e c t  5 minims, 10 minims, and a 
f u r th e r  15 minims of the  serum in tra m u sc u la r ly  a t  I n te r v a l s  of 
15-30 minutes b e fo re  i n j e c t i n g  the  th e ra p e u t ic  dose in to  th e  
blood stream .

A c o n s id e ra t io n  of the  c l i n i c a l  improvement noted 
a f t e r  the  in trav en o u s  a d m in is t ra t io n  of S c a r le t  Fever A n ti­
to x in  e s p e c i a l ly  in  severe  c a se s ,  th e  r a p id  r e tu r n  of th e  
tem pera tu re  and pu lse  r a t e  to  normal and the  s t r i k i n g  r e s u l t s  
ob ta ined  in  the  case i l l u s t r a t e d  by Chart 1 has caused me to  
form th e  opin ion  t h a t ,  in  o rder to  o b ta in  th e  maximum b e n e f i t  
from the  trea tm en t the  a n t i to x in  should be ad m in is te red  by 
the  in trav en o u s  ro u te  in  a t  l e a s t  the  f i r s t  in s ta n c e .
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INTRAMUSCULAR SERUM. ^

ro u te  has been appended.

In  th e se  cases the a d m in is tra tio n  o f serum was 

observed to  be fo llow ed by co n s id e rab le  c l i n i c a l  improvement 

in  the  p a t i e n t s .  This r e s u l t  of th e  serum tre a tm e n t, however, 

d id  n o t develop so r a p id ly  as was observed to  fo llow  the 

in trav en o u s in je c t io n  o f serum. The tem peratu re  and p u lse  

r a te s  were bo th  observed to  be decreased  b u t ,  in  only  two 

c a s e s , 15 and 16, d id  the  tem peratu re f a l l  by c r i s i s .  In  

cases  17-23 and 24-27 the  f a l l  was by rap id  l y s i s ,  in  28-34 

by prolonged ly s i s  and in  35-40 the  a d m in is tra tio n  o f serum 

d id  n o t have much e f f e c t  on the course of th e  tem p era tu re .

I t  i s  in te r e s t in g  to  n o te , in  c o n tra s t  w ith  what has 

been no ted  in  the  case o f in trav en o u s in je c t io n  of serum , t h a t ,  

in  a co n s id e rab le  number of cases the ra sh  was ra p id ly  b lanched 

by th e  in tram u scu la r  a d m in is tra tio n  o f serum.

Com plications were observed to  occur in  11 o f the 26 

c a s e s . While the number of our cases i s  too  sm all to  allow  

o f d e f in i t e  conc lusions being  made, i t  would appear th a t  few er 

co m p lica tio n s develop a f t e r  the in trav en o u s a d m in is tra t io n  o f 

serum than  a f t e r  trea tm en t by serum in je c te d  in tra m u sc u la r ly . 

T his su g g e s tio n  i s  s tren g th en ed  by the  f a c t  th a t  the i n t r a ­

venous method o f serum a d m in is tra tio n  was ap p lie d  c h ie f ly  to  

the most severe  c a se s .

I*>-

A s e r ie s  of 26 c h a rts  i l l u s t r a t i n g  the a c tio n  of j[

S c a r le t  Fever A n tito x in  when ad m in is te red  by the in tram u scu la r

I
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NON SERUM TREATED CASES.

C harts 41-58 are  Included  to  dem onstrate th e  course 

fo llow ed  by the tem peratu re  and pu lse  r a te  in  Non Serum T rea ted  

c a se s . I t  must be remembered, however, th a t  th e se  cases d id  

n o t re c e iv e  serum trea tm en t because of t h e i r  m ildness and fo r  

th i s  reason  they  cannot be compared too  c r i t i c a l l y  w ith  the  

fo reg o in g  c h a r t s .

I t  w i l l  be no ted  th a t  the tem peratu re  r e tu rn s  to  

normal in  th ese  cases by l y s i s ,  ra p id  in  some cases and more 

prolonged in  o th e rs .  In  a few in s ta n c e s ,  of which C harts 41 

and 42 a re  examples, the  tem peratu re  reg a in s  normal le v e ls  by 

c r i s i s .
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