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Report of Dr. Cole snd Dr. Avery (essisted by Drs. Beeson, Dubog, Goebel, Good-

ner, Hoaglend, Horsfall, Hotchkiss, "ecleod, Reeves, Stillman and Thompson) .

Serum trertment of rneumonis (‘lecLeod, Goodner, Beeson, end Hoaglsnd)

Since the use of unconcentreted entipneumococcus rebbit serum *es begun tro
. years £go, 75 cases comprising infections due to 11 tynes of oneumococcus
heve been treated in the hosnitel. Of these 7 hove died, & mortelity rate of
9.27. Until feirly recently ndequste smounts of Tyve III entinneumococcus
rebbit serum have not been sveileble and if o1l ceses due to this tyve ere
excluded, the mortelity rate fells to 5.26%.

An sttempt hes been mede to obtain a lerger number of Type III
petients in order to test the usefulness of entinneumococcus rebbit serum in
infections due to this type. It rould awpear thet in e certein proportion of
ceses, adequate smounts of derum given eerly in the diserse —ill induce repid
diseppearance of the acute symptoms in much the same way rs occurs with pneu-
monia due to other types. The grester voriebility in the course of Type III
pneumonia, however, perticulerly in respect to infections occurring in young
end old individuels mekes the results of therapy difficult to essess. Thus,
in cases occurring before the sixth decede, the diserse tends naturslly to
run & much less melignent coufse,

The skin test vith the homologous type specific cepsular nolysac-
charide hes been extended to pstients with infection due to Pneumococcus
¢ Types IT, TII, end VIIT in rddition to Type I and has oroved in most instences
to be an accurate mesns of determining vhen sufficient serum hes been given.
The difficulties essociated with this test sre due to occasionel folse nos-
itive or false negative rerctions. The confusion resulting from felse pos-
jtive reactions cen be avoided, es “es vreviously found with the Type I poly-

saccharide skin test, if the pstient's resctivity to the intradermelly in-



. L]

157
141

jected polysaccharide is determined before the injection of serum is begun.
The information geined from frecuently repected skin tests hes mrde it nos-
sible to give the optimum thereneutic dose of serum over & shorter neriod
following edmission then 'es nossi™le vreviously.

The length of time consumed in rdministering the necessery thera-
peutic amount of serum hes ¢ striking effect unon the duration of ecute symp-
toms, since termination of the diserse by crisis cen cceur only vhen suf-
ficient entibody hes been given, or the patient's o™ defense mechenism hes
gained the uvper hand. The treditionel method of sdministering sntipneumo-
coccus serum hes been thet of divided doses over e variable neriod of time,
until evidences of subsidence of the acute nrocess hrd occurred, or r nosi-
tive sin test to the homologous cepsuler nolyseccheride hrd o meered. Dur-
ing the pest yeer en sttemnt hes been mrde to rdminister the full theraneutic
dose of serum in & single intravenous injection ~s soon #s dossible follor-
ing the sdmission of the nntient to hosnitrl. 0 crses, distributed smong
nine types of nneumonie have been so trerted ~ith unconcentreted entipneu-
mococcus rabbit serum., 1In these ceses the aversge elewsed time from the
beginning of theraoy until the termination of the rcute symptoms hes been
only B.6 hours. The uniform success of this method of serum rdministration
is conditioned by the need of accurste knovledge ~of the sntibody content of
the serum used, end the severity snd extent of the infection from vhich the

petient is suffering.

Antipneumococcus rebbit serum (Goodner). Reports submitted in

previous years have deslt with the rationasle of antimeumococcus rabbit ser-
um in the therapy of humen lobar nneumonia end vith the first results of
clinical trisl. The nresent account mey he regarded as & nrogress note,

The present status of the problems —hich are now in the foreground is con-

sidered —ith reference to chanses ~hich have occurred ithin the yeer.
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Clinicel results: Seres preprred in this leboratory heve heen used
in the treatment of lobar oneumoniss essocieted »ith Pneumococcus Types I, II,
111, 1V, V, VI, VII, VITI, IX, XIV, XVITI, XTX, ~nd XXVIII, Seres for cer-
tein other types rre no~ svcileble. Fxcent »ith Tne IIT the results heve
been exceptionslly good #nd heve ijustified the theoretical deductions ~hich
led to its use.

“ith Tvpe III oneumonirs the results ere still regrrded as incon-
clusive. Tt ig difficult to produce serum of good titer snd the supnly hes
heen somevhat limited. It is & curious contrasdiction thet certein ceses vith
positive blood cultures have resronded in excellent feshion to the adminis-
tration of this serum vhile others sdmitted to the hospitel with negetive
blood cultures have not resnonded end the course of the disesse hes been
terminoted by desth. Certein of the-e theraneutic frilures hrve been as-
socisted with conditions beyond the scope of serum thernoy but there re-
mrined e curious peradox. Observetions mrde during the course of the vres-
ent pneumonia seeson may, hovever, furnish the clue necessery for the solu-
tion of this problem. A lerge number of nersons are normel cerriers of this
type of pneumococcus snd it seems to he sgsocirted with bronchitis in some
instancés.“It seemed not unlikely, therefore, that vhile this type of »neu-
mococcus might be predominent in the sputum snother type might serve ss the
sctual infecting agent. A somewhet similer instance hes been observed in
the experimental animel, viz.: Type III pneumococci are not highly virulent
for the rabbit but if the tissues ere prepered, ss for example by extrscts
of other types of pneumococci, the Type III becomes exceedingly virulent.
Consenuently a vigorous sesrch has been mede for type pneumococci other then
III in these clinicel ceses. In seven instences, or epproximetely 75 per

cent of the so-celled III ceses, enother type pneumococcus hes been discovered
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snd five of these cases have been trerted ss of the concomitent type. These

cases heve recovered. Two ceses of mixed infection were trerted es Type III
snd both died. It is undoubtedly true thet Type III can infect slone snd
thet it cen cause death but the foregoing observections bid feir to shed con-
siderable light on the apperent failure of the snecific serum to benefit »
certain proportion of these cases. The solution probably resides in most

cereful tyning end the spnlicetion of this rule: Vhen Tvpe III end one other

pneumococcus type ere present in the s»utum the other tvpe nneumococcus should

be regarded ss the inciting sgent.

Toxicity of rebbit serum: Methods heve been develoned vhich greet-
ly reduce and in most instances entirely eliminete the toxicity rssoclated
with rew entipneumococcus rabbit serum. These methods rre simole #nd in-
expensive end it is gretifying to report thet other leboratories ~hich heve
employed these methods have been uniformly successful in the nroduction of
non-toxic serum.

Standerdizetion of serum: The cuestion of stenderdization of
entipneumococcus serum is much too compliceted to eleborste in this rewort.
It may be seid, however, that the only hope for logicel dosege ig that s
satisfaqtory method of stendardization be achieved., Greet progress hss
been made in this direction and this leborstory is collsborating with state
snd federal sgencies in o plen leeding to the adoptioh of suitable stenderds
and hethodé for sténdarditation.lehe serﬁ'in this leboratory rre eveluated
on the basis of rctual antibody content.

‘ Amounts of serum recuired to bring sbout recovery: Uith sccurste
evaluation of serum potency it is nov possible to study the factors +hich
in one natient recuire thet a very lerge emount of serum be used ~hile in

snother nermit adequate therspy ith smell emounts. It is obvious thet the

amount is determined pertly by the severity of the infection but the cepacity
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of the individuel to utilize the passively conferred sntibodies 1s even more
important. This leboratory hes developed & considercble experience in the
evaluation of the gncalled host factors in exnerimentel infections. This
work had been undertslen mith the idee that it mipht some day become useful
in the clinic. Tuch to the satisfection of 211 concerned » direct snnlice-
tion of these findings hos been discovered end it ~ay be expected thet ~ithin
a fer weeks an accurate dosege scele ill be rvailable for use in most crses
of lobar pneumonie.

The use of calcium chloride in the relief of chills folloving

entipneumococcus serum therony (Beeson rnd Hoeslend). The occesionel oc-

currence of chills following serum edministretion hes to some extent inter-
fered mith the widespresd adoption of serum therenv in pneumonis. Becsuse of
the inadequacy of the pellirtive meesures employed in the trertment of such
chills, en sttempt was mrde to find en agent which would sllevirte them. In
e consideration of chemicel substances 'hich -ight nrevent or elleviste
chills, celcium chloride, oing to its effect in relexing smooth muscle,
seemed 2 good possibility.

To date, 107 calcium chloride solution in amounts from 5 to 20 ce.
has Been sdministered intravénously to 1R patients, during chills folloring
sntipneumococeus serum thersay. The results obtrined heve been encoursging.
In 11 cases (61%) there wes complete relief, subjective ¢nd objective.ﬂ In
7 cases (397) there was only pertisl, or trensient relief. Five of the pe-
tients in the latter group hed recelved epinephrine during the serum édmin-
istration and it is possible thet this accounted in prrt for the poor result
obtained with calcium therapy, since calcium end e-inephrine ere knowvm to be
antagonistic. Crlcium chloride is not considered e dengerous theresneutic

agent, except in those pntlents who heve received digitelis,
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Studies sre now in progress as to the mechenism of this cction of
calcium, also in regard to the possibility of o similer effect in chills due

to other causes.

Serum 1lipids in pneumococcal pneumonis (Horzlend). Thet blood

1ipids play en importesnt pert in certesin scute infectious processes is in-
creesingly evident es more exect technicel procedures for fat estimation be-
come mveilable. Of these, cholesterol has received the most emphesis. Lete-
1y, however, varietion in the total 1isid pettern in various diseeses hes
engaged considersble sttention.

Cholesterol hes long been knovm to nossess marked entihemolytic
properties egainst olestés, pneumococcus hematoxin and tetonolysin, and both
early and recent workers have found e merked droo in the cholesterol level
during acute infections, ~ith return to normel vclues during esrly convel-
escence.

The early work of Christian in showing vest stores of oleic fetty
acids in the stege of grey hepastization, snd the vork of Lemar in shoving
accelerated lysis by immune sere of pneumococci trested ith minute amounts
of sodium oleate, rttach considerable importence to the role of lipids in
the recovery from pneumococcal pneumonia,

The present study was undertaken in order to gain some idea of the
blood lipid pattern in pneumococcal pneumonie, end to correlate, if possible,
the change in blood linids with the onset, éourse, and convalescence in the
disease.

Observetions presented in this summery were mede on the serum
lipids of 25 patients with lober pneumonis, vith enelvses at three day in-
tervels, covering the disease in most instences from its onset, through its
course to convelescence. Total linid corbon velues have been obteined in

all cases, together with s smaller series in which the unsatursation, as
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reflected by the serum iodine ustre, end cholesterol v-lu's, free and com-
bined, have been determined.

‘H{ero-ensometric technicue, ~fter the nethod of “irk, Prre, #nd
Van Slyke, modified by Folch-Pi, *rs used throughout. Serum iodine cbsorp-
tion determinetions 'ere cecrried out :ccording to the iethod of Prpe, Pes-
ternsk rnd Burt.

pnelysis of dete reverls in all coses a mered dron in serum
1ipid cerbon, cholesterol end unsrturcrted fetty rcids during the onset of
pneumococcal sneumonir, ith ¢ return to normel during convrlescence. The
nost merked dron rmenrs to be in the cholesterol ester frection, ‘hich in
meny instences falls to less then helf the normrl or convslescent level,

Free cholesterol values rre not simificrntly eltered, ~hich is perticulrr-

" 1y interestine in the light of recent ork: by Soerry 0 wrs rhle to show

n remervrhle constency in the rotio betwmecen free rnd ester cholesterol in
normel individurls over an extended period of time., The fell in serum
unsrturation ssvcers to nrrellel the dron ohserved in totel 1ioid cerbon
end chnlesterol ester, rnd to return onite rs sromotly to the convelescent
level.

AMlthough dete rre incomilete ét sresent, it ould a-merr thrt
the neriod of hvyolipemis in oneumonia is coﬁsidersbly shortened by the
earlylinstitution of serum thefany. |

| Aé en exraple of the ch?ﬁqes Qbserved.in the serun liﬁids'during
the onset, course end convelescence of smeumonie, anplﬁses in tro crses

are presented rs follows:
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Case Dey of | Totel 1i>sid Cholesterol Uns~turstion

Jdiseese cerbon Free Fster Total |*g. 1~/100 cc. serum
Ferly se- ? 41?2 40 140 180 2992
rum rdmin- 5 Z00 38 71 109 £40
istretion 8 512 a2 180 e8P z26°
11 418 46 195 241 41?9
Un- L2 3e7 30 1582 182 320
treeted 5 274 2P 9k 127 215
8 238 2R 70 928 208
11 277 28 122 150 290

Certain proverties of the C-rerctive substence present in the

blood during pneumonie and other infectious diseases (Avery ond M~cLeod).

Ferlier studieg from this leboretory heve sho'm that during the sctive
stere of lobrr mneumonis there is demonstrable in the blood, » substence
vhich ylelds a precinitete vhen r dilute solution of th- "C" cerbohvdrate
of Pneumococcus is rdded to prtients! serum. The nrecinitrble suhstence hes
been detected in serum obteined »ithin 4 to 17 hours efter the initial
chill, The nrecinitation resction renrins nositive throughout the course
of ective diserse and beco-es negrtive -+ith the onsct of recoverv. Prtients
in vhose blood the reasctive substence is demonstreble develop £ cherecter-
istic skin reection following the intrederwnel injection of 0.1 mg., of the
test cerbohydrate. In a lerge series of petients studied, the resulté of
the cutaneous e¢nd precipitetion tests ere in close agreement end both re-
sctions prrallel in striking manner the clinicel course rnd outcome of the
diseese. Thus, the nresence of thils substence in the circuletion during
the scute disemrse and its ebsence in convelescence are in turn correlsted
mith the sctivity ~nd terninetion of the disease »rocess in nen.

It s soon found, however, thet the nrincinles involved in these
reactions are not restricted merely to nmneumococcrl infections, #An identi-

cel substence, or at leest one chemicelly so similer rs to be ecuslly
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resctive vith the seme test cerbohydrete, is nresent in the blood during.
the rcute shase of certsin infectious disesses crused by cgents other then
Pneumococcus. For exsmple, in rheumestic fever, bacteriel endocarditis,
nulmonrry tuberculosis #nd & number of other infections, there exists in

the blood r substence ich is serologicrlly the scme as thet found in pneu-
monie. It ennenrs, therefore, thrt the reections described are not svec-
ific with reference to the etiolosicel incitent of the infection but repre-
sent rather a mutusl intercction of ¢ selective crrbohydrcte with the re-
sctive substence common to meny infections of unreleted etiology. This
substence possesses the ajroperty of combining ith the test crrbohydrete to
form & nrecipitete. No other brcterisl suear thus fer tested hes heen found
to precipitete the moteriel in reactive serum. It will be recelled thet the
"C" cerbohydrete is present in the cell bhody of ¢11 forms of -weumococci
irresnective of their tvne derivetion. Althourh chenicelly less ell de-
fined, this carbohydrate differs mrriedly from the cz psuler nolysseccharides
in conterining nhosnhorus end pentose but no uronic ecid constituent in the
molecule,

Mttempts ere being mede to isolete the rerctive substance from
serum snd to determine its chemicrl neture. On frectional precipitstion of
patients! serum with sanmonium or sodium sulphate, the sctive meteriel is
cerried along mith the serum slbumin, the globulins being vholly inert.

From & solution of the elbumin it is precipiteted together with the portion
of normel albumin removed by 2/Z ssturstion., On removel of selts by dislysis
et neutral or slightly alkeline reaction, the sctive substence nrecipitetes
from the solution of inert slbumin. The moterial recovered is rctive vith
nc" and hes the following promerties; it is soluble in dilute plkeli end
physiologicel seline; insoluble in ~rter end dilute ecids; it is reedily

denstured snd inectivrted at hydrogen ion concentrations more r~cid then pH 6.
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The extreme lebility of the active substance differentirtes it fron the normal
blood »roteins but rendcrs difficult its isolrtion end surificotion in sctive
form,

From resctive human serum the substence cen be ourntitatively
srecisiteted by the sddition of ontimel amounts of the crrbohy rrte. On the
besis of its knorn promerties, technioues rre being devi-ced to dissocicte
the sctive meteriel from the "C" nrecinitnte. The formetion of » nrecinitete
is conditioned by the nresence of crlcium in the rerction-system, since no
precinitrtion occurs on rdding the crrbohydrete to reective serum from ~iich
the crlcium hes first been removed. On the resddition of minute treces of
CeCl2 to such serum, the rctive substence agein orecisitetes in the presence
of the test suger.

The C-nrecipiteble substence hes not yet been obteined in » suf-
ficiently ourified form to justify sny conclusion rs to its neture. Hor-
ever, on the basis of its nitroren content (147) end certerin other proper-
ties, it is tentetively regerded es o protein end one not normelly found in
the blood of heelthy individurls,

vork on the »urificetion of this interecting suhstence end a
study of its chemicel end entigenic proverties rre being rctively oursued.
One would like to lmov its origin end fete in the enimal body; 1ts nossible-
significence in relation to certein menifestisrtion of diserse; end the
chemicel groupings involved in the nrecinitetion rezction -rith "C". The
interpretetion of the nrecinitation end sin rerctions in terms of rntigen-
sntibody union is difficult for the folloving rersons: the rerctive sub-
stance is demonstrable not only in pneumonie but in diseerscs not rssocirted
~ith pneumococcus infection; it is nsresent in the blood errlv in the course

of disesse, long before s»ecific rntibodies rre Aemonstreble, end it disep~
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peers from the circuletion durine convelescence, e time ~hen entibodies ere
usuelly found in highest concentration. Thus, the time of rnamerrence end
disenjesrence of this substence with respect to the occurrence of nom
entibodies is comoiletely reversed; this together with the leck of snecifici-
ty, the rssocistion of the renctive substence rith the slbumin rerther then
vith the globulins of serum, end the imnortsnce of celcium in the srecinite-
tion resction ere fects not ersily reconciled with the orthodox conceptions
of entinen-entibody phenomena.

Preumococcal cerrier stete in neohrotic children (VlecLeod rnd Farr)

lost of the derths occurring in children with nenhrosis rre due to pneumococ-
cel peritonitis, A study hrs been mcde of the nneumococci cerried in the
neso-vhervnx of such ceses, in order to determine rhether neritonitis is
ceused by the strein or streins of nneumococcus carried in the »etient's throet,
or ~hether it is due to the ncauisition from ¢ cerrier of en invrsive strein
of pneumococcus. The first susjosition hro been found to he rmost zenerclly
true.

In 211 the ceses which developed peritonitis the seme type of
pneumococcus had been recovered from the thront snd the peritoneal cevity,
The longest veriod from the first isolation of e strein of nneumococcus fiom
the throat until peritonitis due to the seme type occurred, vas three months.

Although children who recover from peritonitis may carry the 1n-
vading strein 1n their throat for es long eg P yesr pftervnrd in some in- o
Stances specifie agglutinins may not be demonstreble in the blood serum. How-
ever, the develnpment of specific egglutinins does not rmurrentee freedom from
neritonitis, since the serum of one petient who died sheed smecific agglutin-
ins rgeinst the invrding orgenism on the dey the frtel infection besen,

Children *Mo do not develon neritonitis, end rho recover from

hephrosis, tend to shor more variation in the tvpes of 'neumococci crrried





































