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past few years serology has made 
an important 

p 

n ut|on to the treatment of at least some varieties of 

<< 

^ 
m?nia, and when clinical experience has termed pneumonia 

its t 
CaPta^n men death," any reputed advance in 

reatment commands respect and attention. 
The infectious 

.re ^e disease has long- been recognised and the con- 

0? 
IOn serum treatment is not new, but the accomplishment 

k 
tan?'ible results has had to await the relatively recent 

infe t 
e t^le bacteriology and pathology of pneumococcal 

^ 
*storical.?Forty years ago the Klemperers (1891), by 

(( ^jection of filtered sputum, obtained from rabbits an 

antipneumotoxin j, wj1jc]1 protected rabbits against experi- 

j 
a* pneumococcal infection. This serum was employed 

dis 
6 treatment ?f some cases of human pneumonia and the 

clar^1"7 ^ tC> severa^ investigators 
adducing unsubstantiated 

!^s ^or various allied products. 
ecognition of certain specific strains or types of 

Umococci was followed by the production of corresponding 

thc^ ?US ant*sera- Avery (1915) located the antibody 
in 

and 
faction of the serum, both in the 

water-soluble 

Water"insolubIe globulins, the latter possessing 
the greater 

& utinating power in vitro. He also noted that all the 

w- , 

ective body could be precipitated by 38 per 
cent, saturation 

ammonium sulphate. 

Tv 
?Ie' ^VGry' Whickering and Dochez (1917) prepared 

a 

Witfe 
* antiserum by injecting horses, first with dead then 

1 living Type I cultures. Using this preparation intra- 

oj. 
?Usly, in doses of 90 to 100 c.c. diluted 

with equal volumes 

k 
n?rrnal saline at body temperature, they 

claimed that in 

bl mHn Pneum?nia it arrested the local lesion, rendered the 

m 
sterile, ameliorated the symptoms, and reduced the 

had k 
^hese results were not corroborated. The method 

Ser 
disadvantages of: (1) the large amounts 

of low-titre 

Um recinired ; (2) the difficulties of 
administration ; and 
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(3) the severe serum reactions commonly met with. Huntoon 

(1921), by precipitation of the protective body with living 

pneumococci and subsequent dissociation of the antigen- 
antibody complex thus formed, obtained an aqueous, practi- 
cally serum-free, solution of specific antibodies. While the 

immediate and remote serum reactions were absent, the 

preparation nevertheless gave rise to dangerous 
" 

protein 
shock " effects. 

Kyes (1918), making use of the natural immunity of 

chickens to pneumococci, by massive intra-peritoneal injections 
of virulent organisms in chickens, obtained a relatively 

high-titre serum which, in one or two daily doses of 2-5 c.c., 

irrespective of type, was claimed to be effective. Gray (1920) 
employed this serum in a pneumonia epidemic among an 

army camp in doses of 5 to 10 c.c. twice daily. The reported 
results are as follows :? 

Kyes (1918). 

Serum 
Control . 

Gray (1920). 
Serum 
Control . 

Serum 
Control . 

Cases. Mortality. 

115 20-8 

538 45-3 

118 4-3\ Typical lobar 
322 7'7J pneumonia. 
234 i6'7\Epidemic broncho- 
1684 53-6J pneumonia. 

The subsequent literature is silent on this work. 
Felton (1925), at Harvard, noted that Type I antipneumo- 

coccus serum has an increased euglobulin fraction with which 
is associated the protective properties of the serum, and that 

simple dilution with distilled water produces a globulin 
precipitate which possesses about 80 per cent, of the protective 
power of the whole serum and is soluble in normal saline. 

This solution, improperly called Felton's 
" 

serum," is claimed 
to be free from serious serum reactions and to reduce appreciably 
the mortality in Type I infections. The technique of adminis- 
tration is not difficult, but hitherto the cost has been prohibitive. 

To appreciate the present position, it is necessary to revert 
to some general considerations of pneumonia in the light of 
modern knowledge. 

The Pathology of Lobar Pneumonia.?The experimental 
work of Blake and Cecil has thrown light on the pathology 
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tjle^?^>ar (or pneumococcal) pneumonia and has revived 

question of the route of infection of the lung. It is 

/Qr 
a 

- accepted that in pneumonia there is a septicaemia 

loc i^01"6 accurately a bacteraemia) arising from definitely 

takQ1Sm^ ^es*ons *n the lungs, the involvement 
of which may 

e P^ace by (i) direct spread from the upper air-passages, 

the 
'Ernato&enous infection, (3) lymphogenous infection via 

str 
Per^ronchial and intra-pulmonary connective tissue 

s 

a Wlth early involvement of the lung root and centrifugal 

ancfn tC> ^?kes (Blake and Cecil, 1920). Recently, Francis 

in 
errell (i934), by intra-tracheal and intra-bronchial 

-p 
ation, have succeeded in producing in monkeys typical 

f/Pe lobar pneumonia closely simulating the disease as 

nf m 
ln man, and give support to the lymphogenous theory 

^ake and Cecil. 
is th Pathological picture in a typical case of lobar pneumonia 

?f a progressive diffuse inflammatory process associated 

outpouring of a fibrinous exudate into the alveoli 

. Peculiarly limited in its anatomical distribution. There 

diseVery evidence that the usual descriptive stages of the 

in G^Se' based upon gross morbid anatomy, 
do not equally 

Ve the whole of the affected area, but that, depending upon 

0ne 
Severity of the infection and the resistance of the patient, 
?'-)e may present at one time all stages of the disease. 

. 
Accession of pathological changes from the initial 

focus 

r- lr^v?lvement to the periphery has been aptly likened 
to the 

ea f 
GS Caused by dropping a pebble into still water. In the 

sixth 
Sta^CS alveolar capillaries are engorged, but by 

the 

has sta?"e SreY hepatisation) the massive exudate 

^ 

So 
compressed the walls of the alveoli that the capillaries 

cha 
?CC^Uc*ec* and the affected part is virtually ischaemic. 

Such 

co 
are readily correlated with the physical signs of 

.is-^n and with the anoxaemia following upon the 

q 
Urt)ance of gaseous interchange. Two other conditions, 

theSPeCia* imPortance in prognosis, are the leucocytosis and 

Pn 
tOXasmia which are associated with the virulence of the 

jt /*m?cocci present in the blood-stream and in the lung. 

theS 
t0 136 noted that in cases successfully treated with serum, 

ratePath?logical changes do not alter commensurate 
with the 

the 
? 

lrnProvement in the clinical state, a fact corroborating 

thanVlfW t^lat the toxaemia is of more immediate importance 
anoxaemia. Similarly, in typical cases treated without 
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serum, the crisis (in my experience, not now so frequently 
encountered in its classical manifestations) is accompanied by 
a dramatic fall of temperature and pulse rate, with quiet, easy 
respiration even when, it should be remembered, resolution 
has not advanced at the time of crisis to such an extent as to 

be physically detectable. The notable features of resolution 
are the rapid disappearance of the massive fibrinous exudate 
and the general absence of residual tissue changes in spite of 
the gross infiltration found at the height of the disease. The 

many other pathological problems of the disease are meantime 

passed over in this brief survey. 
Bacteriological Considerations.?From the agglutinin and 

precipitin reactions of homologous sera and the presence 
of certain saccharide complexes in the bacterial capsule, three 
common types (I, II and III) of pneumococci are recognised, 
together with a heterogeneous Group 

" X " (or Group IV) 
which has recently been differentiated into types IV-XXXH 
inclusive (Cooper et al., 1929, 1932). The pneumococcus is 

especially virulent for mice and rabbits, but does not produce 
an exotoxin, and an endotoxin has not yet been demonstrated. 
The injection into experimental animals of dead organisms, 
filtrates of virulent cultures or of infected rabbit blood is without 

effect, and hence antipneumococcal serum must be antibacterial 
and not antitoxic in nature. There is no evidence of a toxin- 
antitoxin reaction, but in pneumonia we have a pneumococcal 
bacteremia with which homologous serum shows bacteriotropic, 
agglutinin, and precipitin phenomena. 

Virulent pneumococci are capsulated and resistant t? 

phagocytosis, but after subculture on agar plates a degenerative 
form common to all types may be produced (" rough 

" type) 
which has no capsule, is non-pathogenic to rabbits and mice, 
and which evokes immediate phagocytosis. These observations 
have given rise to the theory that homologous antisera function 
by depriving the virulent forms of the protection of their 

capsule, a quasi-opsonic phenomenon which leads to active 

phagocytosis. 
The capsule of the pneumococcus contains a saccharide 

complex, the 
" 

specific soluble substance 
" 

(S.S.S.) which is 
found inconstantly in the blood and urine of infected patients 
(Dochez and Avery, 1917; Heidelberger and Avery, 1923)' 
There is evidence that there is specificity of S.S.S. in the specific 
types, that of Type II being dextro-rotatory, Type III laevo- 
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a 
W^e Type I is of a nitrogenous nature. There is 

a ,e nite relationship between the severity of the infection 

Proof 
G am?Unt: S.S.S. in the blood, but there is no conclusive 

00 that the S.S.S. represents the pneumococcal toxin. It 

Pha 
rC ^ ^as property of a haptene, not only inhibiting 

j 
?"?cytosis (possibly by neutralising opsonin and inhibiting 

In activity), but capable of combining with the antiserum, 

in 
* ^n^ect^on the amount of S.S.S. in the blood gradually 

afteGaSeS C*Ur"1? t^le ^rst three days, but in Type II the amount 
? 

er twenty-four hours is considerable and, by the third day, 
Very high (Fleming, 1933). Hence it is adduced that anti- 

jnne!jrnococcal serum is of value in Type I infections, but not 
S S cT*3e ^ ̂  much delayed after the first day, as the high 

th K 
COncentration in the latter has to be 

" neutralised 
" 

before 

acteriotropic effect can be produced. 
a rl 

^.S.S. can be extracted from the sputum (Krumwiede 

type 
^?^e' I9l8)- Cecil and Plummer (1932) were able to 

type 2 
' , 

0f , 
0 out of 28 cases of Type II infection by precipitation 

aPparG ^0mo^?Sous S.S.S. in the sputum, but this method 

(j rently is neither trustworthy nor practical. Neufeld 

?the r 
descnbed the " quellung 

" 

phenomenon, a swelling of 

0f 
CaPSular zone of the organism when exposed to the action 

in r 1 .erum> a reaction which has assumed renewed importance 
ation to modern methods of typing. 

Perit 
e^0c*s of Typing.?-The classical method of intra- 

ej~ 1 
?neal injection of infected sputum into a mouse and 

aggIu- 
to twenty-four hours later (or at previous death) 

f0r , lnating with homolog ous sera, has been found 
too slow 

the 
C Serum treatment of pneumonia. The exigencies of 

the f ̂ Um. technique demand rapid accurate typing and 

cr-^ , wing methods have been introduced and are now 

fn 
emp,oyed 

inject C^0)- Sputum rubbed with sterile broth is 

qUa 
^ lntraperitoneally to a mouse. Six hours later a small 

an(j 
1 ^ of exudate is abstracted by a hypodermic syringe 

aCcu 
estecl for agglutination with type sera. This method is 

/^^^t still involves delay. 
n0w 

lrect typing without passage through a mouse is 

phen^Cnera^y undertaken and is based upon 
the 

" 

quellung 
" 

sputu 
nienon (vide supra, Neufeld, 1902). Small pieces of 

With 
are placed on four cover-glasses, one portion mixed 

s?me normal saline (control) and the others with undiluted 
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type serum (I, II and III respectively), the whole being laid 
aside for two to five minutes to allow diffusion of the serum. In 
" 

positive 
" 

cases the capsule is found to be swollen. Armstrong 

and Johnson (1932) use typed horse serum, while Sabin (1932) 
recommends rabbit serum with a trace of alkaline methylene 
blue as a stain. Valentine (1933) leaves the sputum-serum 
mixture for half an hour, dries, stains with dilute carbol-fuchsin 
and counter-stains with carbol-thionin. In " positive 

" homo- 

logous cases the capsule stains red, while in the heterologous 
types the capsule is unstained. 

Incidence of Types.? Tables showing Incidence of Types 
of Pneumococci hi Lobar Pneumonia. 

(a) Griffiths, 1931. 

Country. 
Total 
Cases. 

Percentage Incidence of Types. 

II. III. 

America 
America 
Britain . 

Denmark 

Norway . 

India 

Germany 

1632 
1913 
361 
no 

100 

106 

134 

32-5 
33-6 
38-2 
33'? 
44'? 
28-3 
25-0 

22-8 

19-7 
26-6 

27-0 
33'? 
17-0 
37 

11-6 

13-3 
3-9 
8-o 
6-o 

7-5 
67 

(b) Cruickshank, 1933. 

Country. 

U.S.A. 
U.S.A. 
Britain 
Britain (Glasgow) 

Year. 

1913-17 
1920-30 
1921-3I 
1930-32 

No. of 
Cases. 

454 
43io 
766 

1215 

Percentage Incidence of Types. 

33-3 
32*1 
34-4 
36-2 

II. 

29-3 
23-0 
3i-4 
35-5 

ill. 

13-0 
ii-i 

37 
3-6 

In this country it appears that in the numbers examined 
the incidence of Type I is slightly, and of Type II markedly. 
igher than in U.S.A., while Type III is a relatively uncommon 

infection in Britain. 

Antipneumococcus Serum: Its Preparation, Standard- ' 

isation and Dosage.?Felton's technique (Felton, 1928) f?r 
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followseParati0n Pro<^uct: associated with his name is as 

Cenj. 
an<^ard antipneumococcal serum is mixed with 20 per 

f0r 1 ^nh>drous sodium sulphate and incubated at 370 C. 

dialv 
2 ^?urs" A precipitate forms which is filtered off and 

dialySe ^ runn^n?' water for 5 days. The contents of the 

prec-Sl.n^ Sac are adjusted to pH 4-6 to 4-8 when a second 

. 

ate forms which is removed. The clear supernatant 

distill^aC^US*eC^ t0 ^an<^ diluted 4 to 5 times with cold 

pract> 
Water when a white precipitate falls which contains 

and 
1 ^ t^le Protective substance of the original serum 

pr 
? . 

lc^ ls practically free from protein shock factors. This 

from A . 

is ^ssolved in sodium chloride solution (quoted 

| . 

ec^ and Plummer, 1930). 

m0re 
1S a misnomer to term the product a 

" serum." It might 

^nti, accurately be termed a concentrated 
" Pneumococcal 

("p 
1 ?dy Solution." Monovalent (Types I or II) and bivalent 

I ^ 
^ plus Type II) varieties are available. 

tefined 
ar^*Sa^0n Potency-?Generally speaking, the 

prQcj 
Product is 8 to 12 times more potent than the unrefined 

uct. The following standards have been used :? 

| serurri 
~^e^on's " 

Unit of protection 
" 

: 
" that amount of 

of . 
^hich will protect mice against 1 million lethal doses 

VarjV|rU^ent: pneumococci." This method permits a wide 
a l0n in potency. 

by P, U.S.A. Hygienic Laboratory Standard (recommended 
injecf0^' recluires' 

" the survival of 50 per cent, of the 
mice 

I an j? 
s*multaneously with 0-2 c.c. serum and o-i c.c. of 

that 1 

?Ur ^roth culture of pneumococci of such virulence 

lays ni^^onth part of a c.c. causes death." This method 

a^Ual 
?Wn a minimal standard of potency, but provides no 

has a I 
COrnParative basis for different sera. Parish (1930) 

serUm 
aPte^ this technique for comparison of the unknown 

reqUir 
a?ainst a standard serum as measured by the amounts 

of a 
C to afford the same protection in mice against o-oi c.c. 

hours' broth culture. 

Serum 
^reci^itation Test (Smith, 1932).?The strength of 

neceSs 
1S measured by the ratio of S.S.S. to serum found 

' found ̂  tC> produce 
" 

optimal precipitation." This has been 

c?ncent 
airly accurate for unconcentrated sera, but not for 

rated antibody solutions (Hartley et al1933)- 
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(d) British Dry Standard Preparation (Hartley et al., 1933)' 
?Using a Type I liquid antipneumococcus serum provided by 
Felton as a basis of measurement, Hartley and his colleagues 
have prepared a dry, stable, standard preparation which 
contains one Felton unit in 0-0886 mg. of dry product. 
The Felton unit they recommend for adoption until an inter- 

national unit is available. 

Dosage.?All workers hitherto have used the intravenous 

injection method. In some papers lack of positive statement 
has left it open to doubt whether the Felton unit has been 

adopted throughout. The importance of this fact is indicated 
in a paper by Leys (1933) who used a serum prepared at the 
Lister Institute which was estimated at the time of its pre* 

paration to contain 1000 Felton units per c.c. but, on the 

British standard, contained only 500 British Provisional Units- 

Leys used total dosages varying from 37,500 to 187,500 units 
on the British standard which, on the basis of the original 
estimation in terms of Felton units, would have been recorded 
as 75,000 to 375,000 units. 

In the British studies recorded in the Medical Research 
Council Report (1934) the total amount per patient varied 
from 50,000 to 120,000 units, Type II requiring larger doses 
than Type I. The routine dosage was 20,000 units of specific 
serum repeated 8-hourly or at least twice daily. Where typing 
was delayed, 20,000 units of Type I and a similar amount of 

Type II was given initially and adjusted later according t0 

the type found. Harrington (1933), reviewing the Glasgow 
cases, states that until July 1932 an initial dose of 10,000 
units (? mixed types) prior to typing was given, but after that 

date, when direct typing was employed, 10,000 units at 8- t0 

12-hourly intervals were used. The average total dosage per 
case was 36,000 units, with the extremes 10,000 and 260,o?? 
units. Cecil (1932) advocated an initial injection of 5??? 
units (5 c.c.) followed 1 to 2 hours later by 20,000 units (20 c.c.)> 
which dose was repeated every 2 to 3 hours with a maximum 
daily amount of 100,000 units. If the condition remained 
unchanged, the intensive treatment was continued on the 

second day and on the third, if necessary. When the first 

day's treatment produced favourable clinical response, 
the 

dosage on the second day was reduced by one-half. 

Armstrong and Johnson (1931) gave doses of 50,000 units 
in early Type I cases, with 70,000 units in late Type I or early 
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>6 II. jn jg^2 tke same authors have morning and evening 
Ejections, the initial amount not exceeding 20,000 units with 
subsequent doses of 40,000 units repeated as necessary. The 

average quantities required amounted to 75,000 units for Type I 
ancl 70,000 for Type II injections, while in severe cases, 
lQo,ooo to 120,000 units were used. 

The following- dosage table is quoted from Sutliff and 
inland (1931):_ 

Duration of 
disease. 

1-24 hours 
24-48 ? 

48-72 
72+ .. 

Divided doses in c.c. 
2-hr. intervals. 

25 ... 

25 45 
25 45 
25 45 

45 
45 45 

Total 

30 
75 

120 

i6q 

Total protective 
units. 

90,000 
225,000 
360,000 
495,OOO 

dog 
be noted that American workers used much larger 

es than were given in Britain, a fact which may not be 

connected with their lower mortality rates, 

j 
. . 

ne well-known firm in their latest booklet advise an 

j 
3 ^OSe ?f 10,000 to 20,000 units of both Types I and II 

_enously with a second similar dose 4 hours later. 

a 
. 

erum Reactions. The concentrated pneumococcal 
ody solution not only has antibacterial qualities, but 

rea-en% contains factors capable of producing systemic 
?ns when administered intravenously. The American 

^ 
rs generally experienced a smaller percentage of reactions 

reco 
t^le workers, but Sutliff and Finland (1931) 

jn- . 

a niild chill with rise of temperature one hour after 

jn 
l0n in 12 to 15 per cent, of cases, with 

serum sickness 

g- 
a 

,?ut 3? per cent. Leys (1933) at Selly Oak Hospital, 

a r- 
n?ham, using large doses of a British product, found 

Seri^r 
an almost constant immediate sequel, but had no late 

Co 
factions. In two cases (one proving fatal) he en- 

but -ere hyperpyrexia. Anaphylaxis is a serious potentiality, 

circujS apparently not unduly common. It may be of the 

^at?ry or urticarial type. Initially some rise of temperature 

hatch 
C eXPecte<^ an<^ rigors seem to be associated with particular 

rashe^ Serum" Late serum reactions (e.g. arthritic pains, 

phen 
' etC'^ are not common. The thermal and allergic 
lena may be dependent upon an intrinsic property of 

?S. TV ~\t 

^ 
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the antibody solution or they may arise from the product of a 
combination of pneumococcal antigen with antibody formed 
after the serum has been introduced into the blood. 

The earlier elaborate methods with a view to desensitisation 

prior to injection of large doses of serum have been abandoned. 
Cecil (1932) tests for horse-serum sensitivity by intradermal 
and conjunctival inoculation then slowly injects intravenously 
5 c.c. of Felton's serum. If no reaction follows, the routine 

dosage is commenced 1 to 2 hours later. Armstrong and 

Johnson (1932) regard preliminary tests for horse-serum 

sensitivity as uninformative, and adopt the method of a small 
initial intravenous test dose, treating allergic or anaphylactic 
reactions with adrenalin. Large initial doses are dangerous 
in asthmatics and in elderly people suffering from arterio- 
sclerosis. 

Until all serum reaction can definitely be excluded, there 
must remain a certain amount of apprehension lest an already 
burdened pneumonic patient be exposed to the physical and 
mental disturbance of allergic shock. 

Results of "Serum" Treatment?Case Mortality 
Several authors have from time to time published figures 
based upon an increasing number of cases. The following 
tables set forth representative results :? 

Case Mortality in Lobar Pneumonia. 

Collected cases from U.S.A. and Britain. 

Types I and II (Cruickshank 1933). 

Serum Treated. 

Type. 

I 

II 

Cases. 

547 

415 

Mortality 
per cent. 

17-3 

33-4 

Control (non-serum). 

Mortality 
per cent. 

3I-? 

43-4 

Cases. 

477 

367 

The reduction in the death-rate in Type I cases is more 

marked in America than in Britain, as the data in the next 
table show. 
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Type I: Lobar Pneumonia. 

Authors. 

U.S.A. 
rk et al, 192S 

inland, 1930 . 

^eCll, 1932 
Sutliff ancj Finland, 1931 
Bnlrl" and Anderson' I933 -csaldwin, 1931 . 

Britain. 
fe'933 

?R-C. Report, 1934 

Serum Treated. 

Cases. 

109 
80 

239 
28 
188 

19 

15 
184 

Mortality 
per cent. 

16-5 
21-3 
20'I 

25-0 
io-6 

5-2 

20-0 

9-8 

Type II: Lobar Pneumonia. 

U-S.A. 

Finland, I930 . . 

^aldwm, i93I . 

Cecil, i932 
and and Sutliff, 1933 

Britain. 
^?R-C. Report, 1934 

56 
39 
35 

252 
46 

164 

23-0 
28-2 

257 
40-5 
20-0 

Control. 

Mortality 
per cent. 

31-4 
31-4 
31 "2 

32-2 
25-9 
25-0 

26-6 

14-9 

30-0 

34-4 
51-7 
45 "s 

40-0 

26-9 

Cases. 

105 
70 

234 
31 
85 

41 
30I 

6l 

32 
29 

253 
8l 

305 

the ina^s^s ?f the Medical Research Council Report 
shows 

of ? 
?rtlon which is inevitable when the aggregate number 

j^S?s *s Srnall (see table, page 276). 
m0rtaj1S ?lear t^lat serum treatment 

does appreciably lower the 

are 

c lty *n Type I cases, and the results as regards Type 
II 

gives 
^est*Ve> but the larger series of Cecil (1932) probably 

reCni- ? more accurate sense of proportion 
than is found in the 

Cj-S .?^ t^e smaller groups. 
mar- I|lca^ Course.?When the recorded facts are sum- 

the cj- 
SUrPrisingly little can be said as regards details of 

far ^ 
nical course. American writers, who have 

handled by 

Serui^e ?"reater number of cases, report in general that the 

four ] treatmer>t of Type I cases, when begun 
within the first 

the s 
a" S *^ness> shortens the duration of the disease, 

limits 

The t 
6 ^n^ecti?n, and tends to render the 

blood sterile. 

N s 

' $mic symptoms are lessened in severity 
and duration, 
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Type I: Lobar Pneumonia. 

Aberdeen 
London 

Edinburgh 
Glasgow 

Area. 

Totals 

Serum Treated. 

Cases. 

35 
72 
24 
53 

Mortality 
per cent. 

2-9 
15-3 
8-3 
7'5 

9-i 

Control. 

Mortality 
per cent. 

257 
11 -4 
i6'3 
13-7 

14-9 

Cases. 

35 
70 
43 

153 

301 

Type II: Lobar Pneumonia. 

Aberdeen 
London 

Edinburgh . 

Glasgow 

Totals 

19 
37 
54 
54 

164 

15-7 
io-S 

24-1 
24-1 

20-1 

29-4 
18-9 
28-6 

27-6 

26-9 

17 
37 
77 

174 

3?5 

and the incidence of complications is lowered. The British 

workers are more conservative, Cowan (1932) believing that 

Felton's serum 
" in certain cases may shorten the febrile 

period, but we have no evidence that serum lessens toxaemia* 

prevents complications or hastens resolution." Leys (1933) 
at Birmingham, reporting on 30 strictly comparable cases, 

one-half of whom received serum, records that all cases with 
a 

positive blood culture present after the fourth day died- 

Armstrong and Johnson (1932) analysed their results from the 

clinical standpoint and furnish tables which tend to shoW 

that in about 50 per cent, of cases the disease was arrested 
when treatment was begun by the fourth day. Their table 

relating to the onset of complications is very equivocal owing 
to the small numbers recorded. 

There is general consensus of opinion that the results 
ira 

Type II infection are not so striking but, to a lesser degree, 
the reported effects resemble those of the Type I infections. 

It cannot be doubted that the serum treatment of Type 
^ 

lobar pneumonia has reduced the case mortality, but the real 

measure of value cannot be ascertained with any confidence 

until a sufficiently large number of observations are available- 
The difficulty in obtaining a real control series is formidable- 
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Pneumonia is a self-limited disease in the course of which 

ls notorious that the unexpected may happen in any case 
any time. The disease has an added significance in elderly 

s and in those with any constitutional debility, e.g. in 

^rdiovascular disease and chronic alcoholism. 
It is important, 

be 
^r?Per cornparison of results, that the control series should 

. carefully selected, and in all cases, serum-treated or other- 
^1Se. great judgment is called for in the interpretation of 

reSUIts (Ryle and Waterfield, 1933). 

^ 
*t is not surprising that beyond the third 

or fourth day 
Alness " 

serum 
" offers no great advantage in lobar 

Pneumonia. Clinically the disease is a symptom-complex due 
0 the toxasmia consequent upon a pneumococcal infection 

. 0rnplicated ky pUimonary consolidation. The serum cannot 

1 ( ,n^e atety undo the pathological changes in the lung 
ough it may somewhat hasten resolution), but it can 

ainly help in overcoming the bacterial infection in the early 
1 ges. The first three days of illness, however, of so much 

Portance in serum therapy, cover that very period about 

to 

c OUr present clinical knowledge is so deficient in regard 

.Pr?gnosis, especially in the matter of selection 
of cases. 

ls agreed that all cases do not require serum nor should all 

ajj 
CS ,^e ?^ven it, especially when the antibody solution has 

is 
Gr^1C an<^ thermal-reactive properties, and its administration 
not Unattended with disturbance of the patient. 

ci 
? 

e therapeutic evaluation of the treatment is not easy, 

| 
^ owing to the relatively small numbers of cases studied. 

w.'61mortality figures do not show the ordinary 
evidences of a 

oj. 
y specific antibody factor, and as the common 

treatment 

ancjPneum?nia is so largely dependent upon careful nursing 

in jtSymptomatic medication requiring careful 
clinical judgment 

js 
S Selection and administration, further careful investigation 
a ^or- As has happened before in the history of 

pro 
apeUt*cs> investigators have explored a difficult field of 

Qf 
^less with limited numbers of observations and the handicap 

ther-XPenSe' Nevertheless we have in Felton's 
" 
serum 

" 

a 

apD 
Peutic measure which, under suitable conditions, 

n?t fQClab^ loWers the mortality. The treatment, as yet, is 

and ?! Universal adoption, requiring technical skill in typing 

I Prohi,?PerienCe in its administration. The cost is still 

stand ca*hng for research into the manufacture and 

r isation of the sera, that the cost of treatment may 
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fall within reasonable proportions. A more detailed study 
of the prevailing types of infection and of the clinical history, 
especially in the early stages, is required, and the lines of 

investigation should have regard to the future development 
of serum treatment. In the meantime, the effects of intra- 

muscular injection of serum require investigation. If a 

product can be obtained which will prove effective by this 

method, the whole procedure will be simplified and its 

application extended. 
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