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Treatment of Lobar Pneumonia

by

Harley S. Eklund.



Preface

Pneumonlia is probably one of the most frequent diseases
with which the average physician has to deal. The disesse di-
ffers from many others in that it ig so common and also that
1ts gymptoms are quite commonly known among laymen. There =
fore, it behooves the doctor, who is called to see a case, to
not only be able to recognize the disease but to have at his
command therapeutic measures which may bring asbout a cure of
the patient.

Hundreds of different therapeutic measures hsve been used
ageinst the disease and probably no two physicians treat the
disease preclsely the same. Therefore, to one who is entéring
into the practice of medicine and to one who has had no personal
patients upon whom to exercise his knowledge, it becomes a mosti
difficult problems. Consequently, may the preceeding pages cast
gome light upon the past and present status of the treatment
of pneumonia, so that a few general facts msy be made a found=
ation upon which the new physician can institute a treatment
which will better his individual patient.

It was my smbition in reviewing the literature to find
gome experimental evidence upon which the now important ther-
apeutic messures are used. Also, to bring forth such laboratory

and clinical data as scem necessary to impress the reader,
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History

Pneumonia is by no means a modern disease, It was recog-
nized by the sncients. According to Howard, (1), the first ac=
count was given in the works of Hippocrates (460=370 B.C.),
However, it was confused with pleuritis and was called peripne-
umony.- This wasg disputed by Sprengel Wh6 qlalmed that pleurisy
and pneumonia were separate diseaseg in that pleuritis was an
Inflemmation of the costal pleura while pneumonia was a conges-
tion of the blood vessels of the lung.

" Osler, (2), in hies textbook quotes Aretaeus' remarkable
description, in the first or second century of the Christian
ers, of the clinical picture of pneumonia. In his description
of the symptoms, which were so accurate that even a layman might
recognize the disease, he remarks that the cough is dry and may
bring up blood tinged sputum., He was the first to describe the
blood tinged character of the sputum.

Conrad, (3), found that there was an attempt at distinction
between pleuritis and pneumonis down to the time of Sydenham
(1655) whose view was generally accepted. Sydenhan said;l"Having
thoroughly considered it only a fever occasioned by a pecullar
inflammation of the blood whereby nature throws off the peccant
matter upon the pleura, and sometimes upon the lungs whence a
peripneumony arises which in my opinion only differs irom pleur-
isy in degree and in respect of the great violence, and the

larger extent of the same cause." Wallis in his edition of

Sydenham writes: "It has peen the custom of almost all authors,

when trezting of inflammations of the internal parts of the chest,

to make a distinction betwixt pleurisy and pneumonia -« it is



seldom found but these two affections are united in the same
degree. Besides they can scarce ever be distinguished by the
symptoms,kand to discriminate them would be of little value in
practice, in as much as require precisely similar methods and
cure,"

From Sydenham to Laennac, according to Conrad, (3), per=-
ipneumony was the term applied and during this time there was
no attempt at differentiation pvetween the two diseases, only
to say that peripneumony was the term applied to the more sev=
ere form and pleurisy to the less severe form of the disease.
The disease as recognized today was made possible by Auenbrug=
ger (1761), and Laennac (1819), who clearly polnted out the
percusgsion and auscultation signs found within the chest.

Howard, (1), related that Mathew Baillie (1793 ), called
attention to the resemblance 0f the pneumonle lung to the liver
(hepatization).. Conrad, (3), says that Rokitansky, (1842), des-
criped the minute anatomy of the disease and differentiated it
into lobar and lobular varieties.

According to Howard, (1), Louls Pasteur in 1881, isolated
the pneumococcusg from the sputum and in 1884, Fraenkel determined
that this organism was the most frequent cause of pneumonia.
About this same time Ruffer denonstirated ai%ram pogitive pneu =
moecoccus isolated from an Egyptian mummy many thousand years
empalmed, showing that the coccus was present many thousand years
sgo. HNeufeld, in 1910, isolated pneumococei into four differ-

ent groups which was later confirmed by many others.

Ancient Therapy.

As stated by Conrad, (3), Hippocrates treated the disease



quite precisely. For the severe pain in the shoulder and arms,
he bled the patient sometimes to the point of syncope. For

the paln in the chest, he applied lionseed poultices and used
cupping. If they had pain in the apdomen, or lower chest, he
purged them withholding food. Up to 1871, bleeding was the
principle method of treatment. Walshe, at this time, did not
pelieve in the method 8o much, buit the general opinion forced
him to bleed his pneumonia psatients. However, the amount of
blood letting was a question and subject for depate. It seemed
that in the bpeginning of the disease as much as 2436 ounces

of blood could be let three timec a day which seemed to be pene=
ficial to the patient in the early stages of the disease, but
in the later stages more caution had to pe taken.

Smith, (4), states that during the first half of the nin-
teenth century blood letting was a common practice. They found
that the patient breathed easier and that the pulse lost its
hard tense character. The "cupping" ol the clot and the "buffy
coat" were pointed to as peing the urgency for the occasion.

It was rec@?%d, in Berne in 1762, that ninty-five cases were
treated py this maneuver with eighty-five deaths. Whereas, seventy
gseven cases were trested without pleeding and only ten were fatal.
By the latter part of the ninteenth century bleeding in the early
stages of pneumonia had lost its prominence as a therapeutic
megsure but the value in the late pleeding of some cacses was ad-
vocated py many. They believed that cyanosis, signs of over=
distention of the right side of the heart with epigastric pul=

sation, prominence ot the juglar velns and a small and irregular

pulse were indications for venesection, and relief was generally



given when gix to eight ounces of bilood had peen withdrawn.

Accofding to Conrad,(3), at the close of the eighteenth
century, plisters were commonly used. They were used on the
legs and arme with the i1dea of exciting the powers of the syg-
tem, therepy rendering admisgsable further pieedings. Alkalies
were also used. They pellieved them to be efficlent in render-
ing the plood less ppastic. They also knew that when hepatized
lungs were placed in alkaline solutions that the lung tissue
softehed. Alkalies used were bicarbonate of soda, potassium
or anmmonium sgoaps and also pbtassium or sodium gulphates. They
also practiced purging pneumonia patients with the view in
mind that they were 1essenihg the congestion in the lungs and
rendering the individual less likely to have bilious conmplica~
tions.

Calomel and opium were used elther separately or combined.
Large doses of ecalomel, one to five grains were used. Smith,
(4), states that in 1850 Watson, Cameron and others used mer =
cury to the point of salivation. Doses ranging from fifty to
sixty grainsg of calomel were given early in the disease belive~
ing it to have a sedative action. Tartar emetic was used by
some of the physicians to the point of producing vomiting and
as high as five to gix stools daily. Tonics were given chiefly
in the form of wines and barks.

Conrad, (3), relates that about 13859 chloroform inhalations
were used chiefly by Varentrapp and Wucherer, Sixty minums of
the drug was placed on cotton and the patient was allowed to
inhale thls every ten to fifteen minutés, not enough to produce

uncongeiousness., Smith, (4), states that about this same time



Clemens, of Frankfort, used chloroform inhalations describing
its sedative action on the nervous syétem and its anticoagulata
ing effect on the blood. He also described its results to 1ts
powerful antigermicidal effect on the organism in the lung.

About 1861 Flint began wuseing quinine in fifteen grain doses
daily and concluded that it exerted a marked curative effect
on the disease. In 1881 Smith (4) advised twenty to thirty
graln doses dally claiming that in these doses it aborted the
disease, In 1895 Kerr advocated the use of creosote in large
doses. He considered it the nearest approach to a specific in
that it was eliminated largely by the lungs. He used it in ten
minun doses every two hours. Robinson recommended the value
of creosote inhalations not only for venefit of the patient but
also for prophylaxis of attendants. Dr. Robert Liegal in 1898
wpote concerning the use of sodlum salicylate in large doses
such as one hundred twenty grains per day. He treated seventy
two cases ranging in age from sixteen to seventy four years
without a single death and‘found thai from the second day on
the fever gradually disgappeared and symptoms abated. He consid-
ered this form of treatment to have a specific effect such as
1t exhipbits in rheumatic fever. He assumed that it acted upon
the mucous membrane increasing lts secretion and thereby throw-
ing off the exudate, 28 croupous membrane is thrown off from
the larynx.

T might state that oxygen therapy is by no means a modern
contribution to the treatment of pneumonia. Aecording to Smith,
(4), it was introduced by him into this country in 1860. He

congidered it an inmportant aid in the tresiment and a definite
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physiological aid to the patient if used early in the disease.

"The most common error, he believed, was the delay of its use

until the patient became cyanotic and the aid hunger became
marked. He believed that the use of oxygen would tend to ward
off guch symptoms if used early in the disease.

Conrad, (3), related that at the beginning of the twentieth
century there came the genersl opinion that drugs seemed not
t0 have much influence on the course of the disease and a fran-
tic gsearch for gpecifics for the disease started. Wany claimed
many different drugs to be specifics. Among them was Schwartz
who claimed that lodine was g specific. Other drugs which held
the reign for short times were soda benzoate, salicylates, ergot,
creosote carponate, and a variety of others, About 1910 serﬁms

and vaescines came into prominence.
Prophylaxis.

In recent years prophylaxis has come to be regarded as a
primary therapeutic measure in treatment of many diseases. So
i1t 18 with pneumonia that prophylaxis 1s an important measure
in prevention and spread of the disease. According to Austrian,
(5), auto-inoculsastion seldom is the cause in a case of pneumonisa.
He says that sgpeclal research carried on by the Rockefeller ine-
atltute shows the disease to pe more commonly due to infection
by contact elther direct or indirect. Types I and II1, which
are regponsible for over 60 per cent of the pneumonis casesg,
are never harbored in the normal buccal cavity but are found
only in patlents suffering from the disease or in the sputun

of convalescents (convalesgscent carriers), or ‘persons who have



acquired the organisms by being in close contact with pneumonia
patients (healthy carriers).

Every case of pneumonia 1s a possible source of infection,
and thus measures aé are necessary to prevent spread of other
contageous diseases should be used here. The patlient should
be isolated, all eating utemsils, clothing, linens, etc., should
be sterilized by boiling before removalil from the room. All ex-
creta ghould bé properly sterilized before pelng disposed of.

A 5% phenol solution 1s a good antiseptlc for this purpose.

The room should be cleansed daily so as to prevent spread by
dust énd after convslescence the room should be cleansed pre=-
feracly with hot soda water and allowed fresh air and sunshine.
Attendants and members of the family should by all means carry
out prophlactic hygiene and pay especial attentlon to the throat.
Also, 1t is advisable that they wear a gauze mouth and throat
guard. Known carriers should be instructed as to dangers of
sneezing and eoughing in the presence of others, Howard, (1),
states that a consideraple proportion of cases are due to auto-
inoculation as a result of the.lowering of resistance from ex=-
posure to cold, physical fatigue, trauma or prescnce of cardio-
vascular disease or to increased virulence of the organisn.

With reference to specific vaccination, Howard, (1), states
that ag early as 1913 Lister working among minerg in South Africa
vaccinated a large group of workers with large doses of killed
cultures at seven day intervals and proved to his s;tisfaction
that immunity was established for a perlod of one year. Later
Cecll and Austin working at Camp Upton inoculated more than 12,000

soldlers. Cultures were made by growing in 0.5% glucose broth,



and killed by heating to 53°C. for half an hour. Types I,II,

and III pneumococci were used, and the inoculations made at 3=

7 day intervsls. They obtained fewer local and toxic reactions
following the use of repeated small injections. Total dosage

was 8iX to nine billion of Types I and II, and four to six pil-
lion of Type 1III. Over a period of ten weeks Observation not

g single man developed pneumonis Wﬁ?%% had been vaccinated where-
as in a control group of 20,000 nmen fhere were 26 cases of pneuw~
monia due to types I, II and III pneumococcus.

Cecil (6), states that prevention of pneumonia means the
preventlon of the milder resgpiratory infections. Nearly every
case in the Bellevue Hospital gives a history of a previodé gore
throat, cold or influenza. He 1is convinced that with respect
to the common cold that autogenous vaccines every week or ten
days throughout the spring and winter are of great value in
their prevention. He advocates the use of a polyvalent vaccihe
for patients who hszve had several attacks of pneumonia and live
in constant dreasd of still another attack. Pneumococcus vavvine
1g indicated also in elderly patients‘who suffer every winter
from bronchitis. It ie a prophylactic measure agalinst the more
gerious complicationa.

General Managenment.

As in many other diseases rest ls a primary and essential
factor in the treatmenﬁ of pneumonia. As clearly pointed out
by Howard;(l), a suitavle bed should pe provided with a firm
spring mattrese so that the patient acquiresg the greatest re =
iaxation. An adjustavle headrest is an advantage in that the

patient can be placed in the semi-Fowler position so that the



greatest rellief from dyspnea can be optalned. Too frequent ex-
amination of the chest should ve refrained from, visgitors should
be l1limited gg numbereg and visits made short. According to Aus-
trian, (5), daily examinations of the chest, especlally the
posterior lobes, should pe nmade, because only in this way may
the extent of the pulmonic lesion pe noted and the chance for
overlooking a pleural exudate %é minimized. NO unnecessary ex=-
poaure or exertion sghould be allowed. The patient should not

be allowed to sit up at any time.

The majority of men advocate treating the pneumonia patient
by allowing plenty of fresh air. A temperature of 6OOF. s not
unharmful and seems to have a distinct advantage in comforting
the patient. Austrian, (5), says that the windows should pe
open and whenever conditione allow the patient should be wheeled
on to a protected porch. PFresh alr makes respiration easier,
stimulates the circulation and quiets the nervous system, pro=-
motes appetite and, according to statistics, lowers the mortality
of the disease. Howard, (1) claims that comiuon sense should be
used in allowéng the patient fresh air. Undue exposure in stormy
weather ig absolutely harmful and if the patieht prefers belng
in a warmer room he should be so allowed. R.G. Freeman is a
strong advocate of open alr treatment and claims it increases
the childs' vitality so that the disease runs a shorter course,
and that the mortality rate is lowered. According to R.N. Willson
of Philadelphia; "The resgiratian becomes sasier, the heart
action less labored, sleep comes with less effort and food is
taken with some relish when the patient 1s removed ewen from

the well aired room to the outdoor alr. Both the cerebral symp-
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toms (delirium) and the occasional distressing intestinal par-
esls, seem less likely to occur and ape more easily controlled
under the outdoor regime."

It 1s generally agreced, that the diet should consist of
plenty of liguid, meat and vegetaple broths, cereals, egg nogs,
soft eggs, custards and jelliies. These foods furnish a high
percentage of calories and are easily digestable. To increase
the calofle content, lactose or glucose may pe added to phe li=-
quids. Austrian, (5), relates that studies reported by Austrian
indicate that in the usual dlet of the pneumonia patient there
1s too littie salt. He advocates giving the patient at least
10«25 grames of sodium chloride each day. A cpolous intake of
water should be administered, at least three liters per day be=
cause of its effect to promote elimination.

Hydrotherapeutic measures should be taken. The patiént
should be bathed frequently with tepid watepand a brisk rub
follow. This promotes circulation, increases blood pressure,
stimulates the respiration and promotes eiimination. Ice and
cold spongeing are distinectly harmful and should be avoided.

Pleurigy is such a frequent complication of pneumonia that
1ts treatment really becomes a part of the treatment of the di=-

gsease. The pain, which 18 severe, is usually relieved on rend-

-ering the chest ilmmobile, and 8o it is that the phyeician first

thinks of adhesive tape. According to Howard, (1), this 1s not
a good measure sgince it interferes with chegt expansion, pro-
motes tnoxemia, interferes with chest examinations and may cause
local skin infection. He advocates the use of lce bag or hot
water bottle. According to Gordon, (7), the only object in ap=-

plications to the chest 138 relief of pain or of an irritating



cough. Ice sometimes works wondersg. Strange to say, a hot
water pottle or an electric pad may do just the same, though
neither has any effect on the progrees of the disease. A lin-
seed poultice may succeed where all of the others fail, or vica
versa, and s mustard plastar has peen a great source of comfort.
The use of dlathermy has, with some, acquired some popularity.

Tympanites, which often accompanies pneumonia, 1s regarded
by many ae a serious prognostic sign. Gordon, (7), claims that
ite recognition, as a result of toxaemla and not as due to in-
testinal fermentapion, suggests more active hydrotherapy and
central nervous stimulation as well as the guarded use of pit-
uitrin. According to Thomas, (9), meteorism 18 due to Splanch-
nic paralysis and he also regards 1t as a grave symétom. The
abdomen becomes distended, drum~like and further increaseg the
already lapored respiration. He advucates the use of surgical
pitultrin in doses of $ -1 cec. Howard, (1), also regards the
distension as due to a paralysis of theizntestinal musculature,
He advocates turpentine stupeézai;fééen early;T;éy relieve the
patient., If seen late, 1t may be necessary to give the patient
turpentine enema, and if all measures fail he advocates use of
pituitrin in 1 c.c. dose hypodermically.

Bleeding, although practicéd by the ancients, still has
nany advocates. Austrian (5), belleves that 1t should bpe used
in all cases where evidence of acute dilitation of the right
gside of the heart developes, and he advocates the bleeding of
250-500 c.c. of blood. Osler (2) says that in healthy, robust
individuals where the disgezse has a quick onset with high fever
and other pronounced symptoms that early bleeding is of value.

He definitely states that it isg indicated in cases where dili-



tation of the heart occurs. The amount depending &n the effect.

Narcotics.

Opium or its derivatives have long been regarded ae the
mosgt helpful drug in the treatment of this disease, ag regards
relief from pain and promotion of rest. It 18 equally penefic-
igl in slowing respiration and also in deepening 1t. Under op-
ium, in medicinal doses, the minute volume of inepired air is
not diminished. Gordon, (7), says that the unfortunate (or for-
tunate) susceptibility of some people to the drug compels one
to try various forms, and where morphia is not tolerated, Dover's
powder, or paﬁtopon may be. But in the majority of instances
morphia hypodermically is the best form of administration.

Davis, (%), made important observations on the treatment
of pneumonia cases with morphine. Older writers were of the
opinion that morphine was harmful and only used codiene. Cecile
and Cole are of the opinion that morphine should be used for
the pain. Davis agrees with Cushny that in cases where the regpe-
iration is barely sufficient to aerate the blood, or where pro=-
fuge egpectoration is present, morphine ls dangerousg, because
of ite depressant action on the regpiratory center, the tendency
to abdominal distention, and to the relaxation of the bronchial
mugculature éﬁék%huQQEaner of edema of the lung is increased.

He made obsgervations on human beings, the greater number
who were acutely 111 with lobar pneumoniz. "One hundred and
seventy-three observations were made on thirty-three different
cases of pneunonia. On these forty-three arterial punctures

were made. Fifteen patiente were studied in a body plethysmo-

graph from fifty minutes to one and one half hours. An arterial



puncture was done before and after each respliratory tracging
wag mede. HMorphine was glven subcutaneously while the patient
was 1n the plethysmograph and a second traciing was made fronm
15 « 30 minutes after the administration of the drug. The dose
of morphine varied from 10=18 mgms. The respiratory movements
of fifteen patients were studted in the plethysmograph before
and after morphine administration. 1In all but one case there
was a drop in rate. The average drop in fourteen cases was 4.1
to a minute., The greatest fall was from 42.5 -~ 34.4., 1In one
patient the rate increased from 40-42 per minute. His tidal
air, however, fell from 244 to 186 c.c. and his nminute volume
from 9.78 - 7.81 liters. His breathing indicated edema of the
lungs and at the time of observation he was rapldly growing
worse. His arterial saturation dropped from 85.9-84.7 per cent
after administration of morphine."

""he effect of morphine on the oxygen saturation of the
arterial blood as observed in 16 patients out of 20 on whom oxy=-
gen analysis of the grtﬁrial blond §2%2 done pefore and after
morphine, *thewve wasg iiée:;;;; the arterial saturation. The
greatest drop was 21.3% and the average drop 5%. Of the remain-
ing 4 cases, ? showed a slight rise in oxygen saturation after
norphine. One of these three cases had severe paih, which was
relieved by morphine. Hig tidal air increaced from 412=438 c.c.
though hls minute volume dropved from 13.35 - 10,96 liters.

In only 3 cases way the change in oxygen saturation great enough
to be of significance. In one thHe saturation fell from 82.5-

€4.9. This was a man 63 years of age who had been sick for three

days. He avopeared cyanotic and dyspneic, signs of consolidation
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extended from the left apex to the base. At the left base were
signs of fluid. HMolst rales were present in both lungs. His
blood cultuPS?zésitive for pneumococcus type III. In another
cese the saturation fell from 87.2«78.7. This was in an obesge
woman of 50 years.who had a severe chill three days previously.
The right middle and lower loves were lnvolved. Throughout both
lungs bronchovesicular breathing and numerous rales were hesrd.
She appeared cyanotie. Blood culture was positive for type II.
The next day her arterial saturation was 93.2. Flve days later
she dled." He concluded; "In most cases of pneumonia the effect
of morphine on the respiratory movements and on the adterial
oxygen saturation is slight. Certainly the depreesion of resgp=
iration which follows morphine administration is ordinarily not
sufficient to contrsindicate its use. The benefits Which nmay
accrue to the patient in the direction of relief from pain, re-
duction of metabolism and sleep, undoubtedly'outweigh the poss~
iple 111 effects of a glight reduction in pulmonary ventilation
and increase of anoxemia. Occasionally, however, morphine may-
80 diminish pulmonary ventilation as to regult in serious oxygen
want. Thie ls llzble to occur in patients in whom the pulmonary
involvement 1s extensive and 1s accompanied by diffuse molsture,
and in patlents who are already suffering from severe want.
Because of the posgsibllity of this type of reaction to 1it,
morphine must alwayse be used with caution and is best combined
with oxygen therapy. When there i1s much pleuritic psasin, the
relief brought by morphine may sallow the pulmonary ventilation
to lngrease and thus raise slightly the per cent saturation of
the arterial blood." |

Howard, (1), is emphatic in his pelief that the best way



to relieve pleural pain i1s by administration of morphine (gr 1/4),
codein (gri), heroin (gr 1/12), or pantopon (minums 7) adminis-

tered hypodermically every twelve hours.

Digitalis

Digitalis therapy has probably been argueé more than any
other measure in the therapy of pneumonia. Howard, (1), states
that 1t should not be used except when there is coexisting heart
diseage asg auricular fibrillation, or where‘some other serious
myocardizl disease coexists wlth pneumonia. When glven it should
be glven in full physiologlcal dosage so as to get the patient
digitalizeé. Thls may be done by giving the patlent 4 c.c. of
the tincture every four hours until six doses have been gilven,
or toxic symptoms of digltalis are prought on.

Niles énd Wyeckoif, (10), studied 835 cases at the Bellevue
Hospltal over a period of two years uselng a control group.
They found the mortality to pe 7=10% higher in the digitalized
group. These cases were studied as to weight, sex and age of
patient. They concluded that, although they would 1like to stady
the effects of diglitalis over a series of years, the committee
were of the oplinion, judging from effects thus far, that digite-
alis should not be used in lobar pneumonia patients. Stone, (11),
studylng a serles of 1205 cases of pneumonia and 259 autopsies
found that in the autopsies performed, the$heart wasg nofmal in
20.6 per centzﬁ;§22§chymatous degeneration in 52.9 per cent,
fatty degeneration in 11.7 per cent, leukocyte and round cell
infiltration in 8.9 per centfﬁﬁ&aline degeneration in 2.9 per

cent. He believed digitalis therapy to be rational. If it

was to be used he believed it should be used early pefore the
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heart had become iﬁcompetent through dilitation or muscle degen-
eration with consequent exhaustion of its reserve toxicity.

Osler (2) advises that only in severe cases should digitalis
be administered early. It may then be given in the form of
tincture (MXV) three or four times daily. If signs of cardiac

weaknegs pecome mamifest, injections of one of the digitalls

preparations is 1ndicated} §traphanthin (gr 1/100) intramuscurly

or intravenously. Austrian (5), has a similar view in that he
believes digitalls in small dosage should be administered early
to all pneumonia patients go that if 1ts indications arise a

prompt effect can soon be obtalned.

Stimulants.

Heart stimulants seenm to be commonly employed and have a
distinct indication in colilapse due to circulatory failure.
However in eollapse without evidence of cardiac failure Gordon (7)
feels that adrenalin and atropin hypodermically have the pest
chance 0f restoring vasomotor gontrol. He.believes strychnine
hes gone out of fashion but ite use has always seemed rational
on account of its known effect upon the spinal centers. C(Caiflene
is undoubtedly a useful cardiac and a respiratory stimulant,
but it has the disadvantage of keeping the patient awake. Aus=-
ﬁrian, (5), and osler, (2), both support the view that atropin
is valuable and should be admihistered where there is evidence
of pulmonary edema. Osler, (2), advocates also the use of stry=-
chnine becazuse of 1teg effect on the resplirastory centsr, also
that 1t should be administered only over brief periods in full

doses (gr 1/20) every 2 or 3 hours.



‘Glucose Therapy.

In recent years, probably more research work has been
carried on with glucose therapy in connection with a wide var~
lety of diseases. 8o it is with pneumonia in which case glucose
therapy has many sound advocates. Litchfield (12) relates that
three<fifthe of the pody welght is water and the pody needs it
in order to malntain the volume of pblood neceesary for the mech=
anical efficiency of the circulatory apparatus, to carry nour-
ishment to the cells, to carry away soluble waste products of
metabolism and to maintain the proper sgolutions and ogmotic
conditions essential to normal cell 1life. When water is taken
from blood it is taken from tissues thereby infringing on vital
processes of the cellg. In pneumonia, besides dehydration we
have 10 deal with intoXication and nitrogen starvation. Hyper-
toniec glucose is a remedy beczsuse it is non-toxlc, it 1s quickly
utilized by the organism, it 1s the best sparer of nitrogen, it
1s 2 stimulant to the mechanism of cell metapolism and it is
easily obtainable and easily prepared.

For clinical work 250 c.c. of a 25 per cent solution is the
type used by Litchfield, (12), He uses double distiiled sterile
water with glucose dissolved, and esllows 1t to flow freely into
the vein. Temperaiture of the solution sghould be 100°F. He hes
given as high as 1700 c.c. takking eleven hours without any ev=
idence of glycosuria. He claims that often in glucose adminis-
tration the patient becomes brighter and less toxic; The resp-
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iration becomes slower, the pulse becomes strongery slower, and

the blood pressure rises. The pulse amplitude is increased, +4-

The.

tongue becomes moist, pastient asks for water and foocd, the kid-

neys.and bowels become more active, If the patient was restless



or delirious he becomes qulet and goes to sleep, often while

P the injection is being given. He'&dvocates the giving of glu-
| cose at intervals of 8-12-18 and 24 hours as the caée may be.

Baum (13) says that the chief problem is how to give a
therapeutic amount without taxing a heart muscle’which ig already
overburdened. He advocates the use of small, frequent doses,
uegeing an iniltial dose of 50 c.c. of a 25 per cent solution
given with a large syringe and a 22 guage intravenous needle,
tgkging 20 minutes to administer it. This proceedure is repeated
at av»proximately four hour intervals during the next four or
five days and nights, gradu#lly increasing'the amount and dil-
ution until the patient ig getting 200 c.c. of a twelve and one-
half per cent soclution at four hoér intervale. He says that
sclerosis often ccdurs at the site of injection and thus new
veins have to be used.

Baum (13) explzins the probable mode of action of glucose
physiologiecally in that the muscle¥ tissues, including the
heart and liver have the power of converting glucose to glucogen
and viza versa as the body may need it. Glucose 1s already
partially oxidized and readily assimilapble, put must be first
converted to glycogen before it can be utilized by the tissues.
In this process of furnishing energy for various decompositions
and bodily zctivitles, it is reduced to alcohol, carbon dioxide,
fatty acids and water. Tissues which are deprived ¢f oXygen
live much longer when supplied by glucose. Thus 1n a patient
suffering with pneumonia, haviing much of the lung generating
f“: space Tilled with exudate, the blood stream filled with toxic

products which interferes with oxygen combining power, and a



sluggish heart also deprived of oxygen and glucosge, glucose pro-

crisis.

Baum states, "In health, it i1s possible for the animal body
to synthesize glycogen from carbohydrates, proteins, and to a
glight degree from fats. It is also possible for the aninal
organism to gynthesize glycogen from variousg amino acids sas
glycocoll, alanine, aspartic acid, glutamic acid and tyrosine.
This sgynthesis is, at least, in part, performed by the liver
after the deaminization of the amino acids in the intestinsl
wall vefore being carried to the liver in the portal circulation,
Here, agaln oxygen ie a prerequisite for this transformation.
It is logical to aséume, that because of the anoxemia of pneu=-
monia, the sbtored glycogen is soon depleted and unable to be
replenished by the liver and muscle tissues. Another possible
assumption is that, the liver, in endeavoring to free the organ-
l1gm of toxemia, puts its function of detoxification to the fore
at the expense of tis glycogenic function. Koster and others
have shown that the administration of glucose causes marked
chenges in the Kupfer cells of the liver and attribute the bene=
ficlal results from glucose to the stimulation of the reticulo=-
endothelizl gystem." He explains the clearing of the cyanosis
on the bagis of liberation of carbon'digxide from the metapolism
of glucosge which acts as a respiratory étimulus. Also, that
the kidney funetion 1s improved probably by glucose metabollsn,
the waste products are better prepared for excretion oy the kid-
neys, or that the output 1s due to a higher intake of liquid.

Maec Lachlan, Kastlin and Lynch, (14), advise giving 400-600



grans of dextrose by mouth per day. They dissolve 200 grams

of dextrose (Dextrose powder - Corn Producte Co.) in 1000 c.c.
of water to which 1s added the julce of two or three lenons.
The liter thus containe about 800 calories and they try to

have the patient drink two or three liters every twenty four
hours, thus providing 1600 to 2400 calories. When the case is
nmarkedly toxic, or will not take enough by mouth, they advige
givking 200 c.c. of a 25 per cent Solution intravenously takﬁing
one halfl hour for injection. By this method 800 to 1200 calor-
ies are provided the patient in 24 hours. A 50% soiution how=
ever may be used. The adequate dogsage by mouth is 400 grams,
by vein 200 gra=ws and the closer one gets to 2400 calories per
day the better. They advocate that subcutaneous administration
1s of value where absolutely needed but that it disturos the

patient too much and by rectum they do not get enough calories.

Drugs

slany drugs have held the reign as a specific for the treat-
ment of pneumonia in the search for an ideal specific. Austrian
(%), relates that guiacol carbonate, camphor, creosote, quinine,
the iodides, antimony, the sallcylates, digitalis, iron and
numerous other preparations each have been advocated. iuone of
these have had a gpecific effect but some may have a curative
value. Bridges, (15), sscribes good success with the use of
guiacol caroonate’as e routine measure. He advocates us*ing
gulacol carbonate grains5, quinine grains 2, and strychnin sul-
phate gr 1/30 every four hours.

According to Howard, (1), quinine has been used for over

fifty years. 1t was used originally as a tonic, later as an

antipyretic and more recently as a specific. In 1911, Morgenroth



and Levy discovered ethylhydrocupreiﬁ (optochin), a quinine de=-
rivative. It was found to exert a specific influence on the
pneunococcus in animal experiments. Shortly sfter Morgénroth
made hig publication of his discovery, the drug was placed on
the market under the trade name optochin. Wihen it was first
used, many patients becane deaffa;innitfs, ambliopic, ete,, due
to the fact that its proper dosage could not be determined.
Prior to 1916, the upper limit of dosage seemed to pe 1.5 grams
per 24 hours in an average sized man.

Moore and Chesney, (16), found, frem the li%rature they
collected,787 cases treated with optochin with a mortality of
12,96 per cent) 4, figure which is emcourag%ing. It seems log~
ical that 1f optochin can be administered in such dosage as to
produce within the human organism axqondition whereby pneumococci
are destroyed in situ or, at least prevented from local or gen-
eral migration, and from establishmeht of thelr growth in pre-
viougly uninfected reglons, it seems‘ﬁm&ikely that marked ther-
apeutic results can be expected from its use,.

wfight was the first to show that serum from human patients
recelving the drug by mouth destroyed pneumococci in the test
tube. Hoore and Chesney, (16), showed that this action from

a single dose lasts put a few hours. The organismeg must recelve

destviuesd
frecuent adequate dosages in order to be of-benefit. They found

that the best bacteriocidal action was gotten by giv%ing 0.022
to 0.0268 grams per Kilo. of body weight in twenty four hours.

A review of the literature in which cazses have been treated
seems 1o glilve disappointing results in that the mortality is

®

" not seriously affected. It may be due to the organisms becam%ing
2, .
fast, but since the serum of patients recfﬁving@ptochin in ther-



apeutic dosage tends to inhipit or in eome cases degtroy the
pneumococcus,xnﬂnds 0o throw sugpiclon on this thgory. Another
theory 1s that the orgasnisms in the pblood stream ére usually
destroyed or inhinited in twenty four hours at most, but that
the exudate in the lungs guard the organisms so that the drug
does not get to them. The bacteriocidal actions of the drug

in the blood serum seems to pe very transient. Also, it is =
dangerous drug in that toxiec symptoms such as mentioned above
may occur and even permanent impairment of vision.ﬁwﬁ%gé‘

Murphy, (17), has recently puplished an article in which
he attripbutes marked results with the use of 1ntr@venous col=-
losol iodine. He uses 10 c.c. of a 1 per cent solution which
he repeats 1if necessary at the end of one or two days. He has
only used 1t on a very limited number of cases in conjunction
with the usual routine, symptomatic treatment. He finds that
freguently the general toxemia 1s overcome within twenty four
to forty elght hours after the initlal dose has been glven.

Also he attributes marked results with its use in ﬁhe treatment
of post=-operagtive pneumonia.

In reviewing the literature I found that there are sgtill
msny who routinely advige the giving of large doseé of salicy-
lates. Swensen, (18), advises giving full doses of salicylaﬁes,
usually starting with acetyl salicylic acid, if thé patient is
able to take it orally. In en adult he used ab@ut:fifteen grains
every two or three hours. If he is unable to takeithe gsalicy=
late by mouth, sodium salicylate is given 1lntravenously or in
two to four gran doses rectally, repeating as ofte? as8 indicated.

Along with this type of treatment it is generally égreed that



alkalies should pe uged ito maintain the salkalinity of the blood.
Larder, (19), advises that there is nothing better for thig pur-
posge than sodium citrate or acetate, 20 grains given every iwo
to four hours aé needed. Since the effect is evanescent he mein-
tains that a dose or two should be glven during the night, @Ehgy
alkalies have been used and still are being used guch as bicaf;
bonate of soda and potassium citrate.

Oxygen Therapy.

Probapbly one of the best measures to offer comfort to the
patient is the adminlistration of oxygen. As stated previously,
its use was first introduced into this country w=s in 1860.
According to Collins, (20), the first article puplished on the
administration of oxygen was ih 1887 by George E. Holtzapple.
The patient was given oxygen by-—weing manufactured ai?gédside
by us®ing black oxide of manganese and chlorate of potash. The
man's breathing decreased from 80 to 60 and cyanosis dilsappeared.
The man finally recovered.

According to Cuthbertson, (21), the plood in normal persons
is about 95% gsaturated. If this gets down to 80 or below #rere
&re very prominent symptoms arise as are seen in pneumonia pat-
ients such as cyanosis, delirium, abnormal irritation of medul=-
lary centers and further impairment of the myocardium. Hany
theories as to the production of cyasnosls have been expounded.
Cuthbertson believes that the most loglcal theory 1s that it is
due to a layer of fluld between the alir space and alveolar wall
or to a functional disturbance of the alveolar epithelium. He
believeg oxXxygen 1s absolutely essential since there is no ap=
preclable diminution in the oxygen capacity or in the power of

the blood to become saturated. Also that oxXygen is not merely



palllative but curative, and it must pe adminlstered at once
if 1t is to break the vicious circle before the onset of un=-
toward symptoms.

Oxygeﬁ is transmitted by the blood inZEombination with he-
moglobin called oxyhemoglobin and is digsocliated from the hemow-
zlobin as 48 needed by the tissuee in their metabolismifis the
oxyhemoglobin loses its oxygen it loses 1ts bright red color
and becomes bncreasingly darker. It is the redu%gg\hemoglobin
which gives the blood 1ts pecullar color in pneumonia and accounts
for the cyanosis geen in most cases of pneumonia. When there
ig a large amount of redusig\hemoglobin in the blood we are in
the hapit of speaking of thﬁéﬂgé%ggoxemia. There 18 a definite
amountvpf#pxygen that a hemoglobin molecule can take up and this
i1g in definite proportion to the iron content. The percentage
saturation 1§ of great value in pneumonia. If an artery is puné =
wured we can determine the oxygen content and the maximum amount

of oxygen this amount of blood will take up. The ratio between

the Tirast and the sgecond figure 1s known as the percentage sat-

~uration of the hemoglobin. Normally the oxygen content is 19

volumes per cent so that the per cent saturation is 95 per cent.
It 1s known that anoxemia may get marked in pneumonia and it has
been shown that 1t bears a relatlonship to the mortality. A
hemoglobin percentage saturation less than 70 per cent indicates
a grave prognosis,

Guedel, Shiner and Cunningham, (22), say that for each de=
gree of fever reaction there is an increase of 7 per cent in the
metapolism so that the tissues are burned much faster. This puts

a2 strain on the cardio vascular system by calling for an increase
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of oxygen to the tissues to support the increased metabolism
and more food to carry on the work,

Quoting Guedel, Shiner and Cunningham:- "As engorgement
progresses to congolidation the pulmonary absorption area may
be decreased to the extent that sufficlent oxygen for the sup-
nort of the increased metabolism cannot be delivered into the.
blood stream from an ordinary atmospheric environment. The pat-
ient early developes a pleuritis, the pain of which, through
the physical and mental excitement that it provokes, further
increases the body metabolism. The patient manifests the anxious
restlessness of air hunger early, with the pleuritic pain in =-
hipiting a fuller respiratory excursion to supply the additional
air that is needed. This restléssness i1s another potent factor
in increasing pody metabolism. Thus, with the arterial oxygen
low and the metabolic oxygen high, nature reacte by increasing
the cardiac output to compensate for the lincreasing szygen un-
saturation of the blood and body tissues."
"Physiology depends largely on oxygen for 1ts‘support. Any
oxygen deprivation interferes with the complete combustion of
the body wastes with the &nevitable resultant dysfunction of
cell acidosis. An aclidotic cell cannot utilize the food that
is carried to it."

"Dextrose furnishes largely the power by which muscle con=-

tracts and by which the pody carries on. In the executlon of

this power, through chemical combinations or resctions dextrose

1a converted into lactic acid. 1In the conversion of dextrose

to lactic acid oxygen is not required. However, whereas probably
five parts of dextrose are thus converied into lactic acld through

mugcle work, four parts of this lactic acid are reconverted into



dextrose, to be used again in the rep®tition of the same pro-
cess. This reconversion is notably an oxldation reaction. The
remalning fifth part of lactic zcid is further converted by oxid-
ation into carpvon dioxide and water, in which form it is elim=
inated. Any interference with the reconversion of lactic acid
into dextrose will necessarily rob the body tissﬁes of their
sustenance. In pneumonla, such interference is in proportion
to the degree of anoxemia present. Also, the same oxygen dep-
letion, by its failure to support the reconversion of lactic
acild into dextrose, will leave deposited within the cell propor=
tionately more waste lactic acid, which cannot be eliminated.
Thug in prolonged partial anoxemia a vicious circle is formed.
Assi~ilation of foods 1g inhibited recause of cell acidosls,

and cell acidosis cannot be relieved without oxygen. There is

n even iﬁcreasing demand for oxygen with a progressively de=
creasing oxygen supnply. Therefore nature continues to inpose
more work on the heart in sn effort to provide: a compensatory
increase of blood to the cell, It must be remembered,the heart
muscle, which 18 cslled on to do more work 1s also suffering

as are the other tissues. If the antibody defense is raised

to gufficlent power to neutralize the toxins of the invading
pneunococcl before the heart must collapse, recovery is most as-
sured. In pneumoﬁia the immediste problem is the heart. The
general problem 1s the maintainence of physiologic function."

By elewvating the partial pressure of oxygen in the atmocg=
phere we increasge the rate of absorption through the alveolar
epithelium. Too many errors are made by administering oxygen
to0 late. Early aoplication is advised %ﬁi%ﬁ%ﬁ.as soon a8 the

Bguomw ‘
regpiratory rate can be lowered as the patient made-to—te less



regtless and more comfortable. It is easier to maintaln a
normal physiologic state than 1t is to retrieve it when it is
lowered by intoxication and malnutrition.

The diffusion rate depends on the partial pressure of gases
on opnosite sides of the membrane and on the permeability of
that membrane. A 20 per cent oxygen in atmospheric pressure is
adequate to mgintain ample diffusion through the normal alveolar
menbrane. In pneumonia the inflammatory engorgement and exudate
renders a much larger area less permeable than does the actual
consolidation so it becomes necessary 1to increase the atﬁospheric
oxygen pressure 1o maintaéin normal diffusion.

A dosage of 30 to 50 per cent is adequate to eliminate the
anoxemia factor. This should be given =8 soon as specified pre-
viously and kept up until well after the crieis when all sympte-
oms of anoxenls are abolished. The exact dosage 1s regulated by
the symptoms. One may adopt the slogan; "Keep the finger-nails
pink."

The patient should be made to understand it 1s only a thera-
peutic mezgure and not a last resort, as the public are of the
ovinion that it 1s the last resort to prevent death. guoting
Guedel, Shiner and Cunningham, (22), "Oxygen therapy in pneu-
monia to the apbolition of anoxemlsa accomplishes the following,
It provides a higher oxygen saturation of the blood and thus
léssens the heart losd. It supports the functions of waste conm-
bugtion and cell nutrition. It supporis the aerovic stage of
mugcle work (reconversion of lactic acid into glucose) and thus
conserves food resources. Finally the cell haﬁk}ng less lactlc

acid thrust on it and hav&&ng oxygen support for the combustion



of that which it must eliminate, is kept in a more nearly normal
vhysiologic state. The same is true of the heart. Ite fatigus
products are better carried off, its cells are betier nourished,
and 1ts work is less. Under ample oxygen support the pneumonic
hesrt, as well as the entlre human orgsnism, carries on better
and longer than would be possible under partial anoxemia. A few
houre or days added to the reslistance period'contributes that
much more time for completion of the antibody defense. Finally,
the intelligent administration of oxygen in pneumonia 18 physio-
logically sound. Although 1t cannot consgtitute aﬁ entire treat-
ment, it is an important therapeutic measure."

Collins, (20), treated mineteeﬁ cagses with the oxygen tent.
The time at whigh this treatment was administered he did not say,
however he noted that in every case except one the cyanosis was
relieved and the patient became less restless and breathed more
easily. |

Persgonally, I am acquainted with one case in which the oxygen
tewt wag used with marked success in comforting the patient as
shown by lessgs rapid and labored respirations, less regtlessness
and disappearance of cyanosie., This was a woman, aged 31 years,
white, married, who entered the University Hospital Fepruary 11,
1932 complaining of pain in lower abépmen, diificult, rapid regp-
lrations, and productive cough. At this time she was seven months
pregnant. She gave g hlstory of haning had grippe, accompanied
by cough, three weeks previous to entrance,. Three days previous
to entrance, her respirations became rapid and painful. Her
history was essentially negative except that the patient had

not menstruated since June 6, 1931. Family history was negative.
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Temperature on entrance was 105°, pulse 140 and respirations 48.
Fece wag flushed and lips cyanotic. Examination bf chest revealed
dullness on percussion over entire right lung and over left base,
Bronchisl breathing, and five roler were heard at the end of ine-
gpiration over the same area. Abdominal examination revealed
that she was probably Seven months pregnant. Urine analysis at
this time was negative. Blood count was 4,800,000 red cells,
2%,800 white cells. Differential count showed 87 per cent poly-
neuclear leukocytes and 13% lymphocytes. Typeing at this time
revealed a Type 1 pneumococcus. The blood culture was negative
throughout the course of the disease. She ran an remittant type
of bemé%éi@&re, risking as high as 105° durine the day and as low
as 99o in early morning. On Feb. 13, 1932 she delivered a baby
girl (premature) with but a few pains (precipitate):fkgnly med-
ication used up to this time was codiene, graing one-half. Follow=
ing delivery her symptoms became more marked and she became mark-
edly cyanotic, coughing almost continuously. On February 14, 1932
she was placed in an oxygen tent. She immedlately bpecame much

e
more comfortable, less restless ané???anosis disappearéd, and
breathing less rapid and labored. Oxygen 38 to 42 per cent was
used. The minute she was taken out of the tent she would become
markedly uncomfortable, restless and cyanotic. Breathlng would
become more ranid and labored.

The only other therapeutic measureg used were symptomatic.
Horrhine was necesgsary at time&tb relieve pain., Surglical pit=-
uitrin was adninistered once for distention. At one timeygsase
became rapid, of poor quality ahd irregular ego that digslen 1 c¢.c.

was adminietered hypodermically. On February 16, 1932, in the

afternoon, the patient had her crisis but oxygen wag continued



until the following day. The patienﬁé temperature then grad-
ually flattened out and she recovered. She was discharged fron
the hospital on March 13, 1932 apparently well.

One case 1s really of no value on which to base conclusionsg
put its marked effect in comforting this pstient has led me to
belleve that it is definlitely palliative although propably not
curative.

The subcutaneous use oI axygen has been used by a few.
Crespigny, (23), treated two cases with apparently marked results.
In both cases, the injection was made into the subcutaneous tlssue
of the axilla snd enough introduced to ralse an emphysematous
area two times the size of the palm. The cyanosis disappeared
rapidly, the normal pink color appeared and the patient was
markedly less restless and more comfortable.

Diatherny.

Diathermy has peen used by some with apparently marked re-
sults. Others absolutely are opposed %o its use. Probably its
therapeutic value lies in the intelligence with which it 1s ade
ministered. Clement, (24), says that pneumonia is one of the
most satisfactory conditions to treat with diathermy. The object
1e to rapidly allay the distressing symptoms asg of course it 1is
with a2ll other therapeutic measures. After reviewing the cazses
which he pregents, it seems that possivcly diasthermy shortened
the course of the disease, in that the couree was only three to
four days for those treated. He used anterlior and posterlor
electrodes, useing & block of tin posteriorly and a mesh anter-
lorly. His dosage usually ranged from 1400 milliamperes on the
first day, increasing to 2000 to 2500 nilliamperes on the second

day for the same length of time, and for each successive day as



long as the sypmptoms did not change.

Seypbold, (25), believes that the earlier the diagnosis of
pneunonis is msde, the‘sooner disthermy 1s epplied, the vetter
are the results, He believes diathermy apparently gives the
pegt results, if given esarly, or during the stage of congestion.
The physiological action o&f diathermy on inflammétafy areas being
that of hyperemia. Diathermy in his estimation is an absorbent,
a dissolvent, a decongestant, an asnalgesic, a nutrient and a
bacterliscidal sgent.  The local effect therefore peing an active
hyperemia and softening of the infiltration by the physiological
action of heat. Absorption of toxic products takes plzce through
this decongesting procesgs. The capillaries and lymph channels
surrounding the congested area are dilated, vasomotor constriction
lessened, which has s tendency to increase the flow of blood.
This causeé the surrounding edema to subsgide. In pneumonia it
is assured that early diathermy has a tendency to keep it im a
gstage Of congestion, which prevents this morbid process fronm
progressing to red and gray hepatization, and 1in many cases ap-
pesars or makeg one believe that the pneumcsnis has abofted. At
least the temperature subsides snd the chest findings are im-
proved. At the first sign of any chest congestion, he therefore
advocates the use of diathermy. As to systemic effects of dia-
thermy, there is at times an intense perspiratldén, which acts
ag an excellant form of elimination, relieving the cardiovascular
and renal systems.

"The influence of diathermy on the clinical picture is at
times rensesrkanle. Thorascic pain is lessened, rapid shallow breath-
ing changes into slower deeper breathing, unproductive cough

changes into a productive one, the pulse tone iaproves, meteors-



ism is lessened, that symptomatic relief is obtained is ungues-
tionaple.”

He uges the high voltage taps on the machine and the usual
MeA. is around 2.000 for grownups. This depends upon the pat -
lent, type of machine, size of electrodes and the like. The
frequency of his machine is 300,000. The duration of the treat-
ment is from twenty to forty minutes. These are given every
eight hours or oftener if the case warrents it. Ordinarily they
are given twice, or in milder cases once in twenty four hours.

Compresged Alr.

Joannides, (26), in a series of experiments with dogs fdund
that the lung expanded when alr pressure (intrapronchial) becane
25-30 mm. At between 50-100 mﬁ. nercury there developed interw
stitlal emphysema, pneumothorax, pneumoperitoneun and aif embolism.
He alsgo found that by severing the heart fram connection with
the pulmonary vessels and introdﬁceiﬂg alr at a pressure Jjust
to distend the alveoli that alr escaped é%o the capillaries and
that finally =11 the plood was forced from the capillaries and
they pecame filled with air. When the lungs become immobilized
by external compregsion or drowning with exudate the lung loses
1ts elasticity and little or no air enters or Leaves‘the lung.
The result is the heart suifers from overwork and asphyxial
charges and the patient collapses because of circulatory decoms
penigation. The pneumonia patient thus needs a supply of oxygen
and elimination of waste products as & result of asphyxla.

In experimenting with dogs he finds that when an artificial
pneunothorax is developed the blood pressure in the femoral art-
ery showe a gradual diminution in the respiratory waves until

Iinslly there ies a pulse pressure oi zero. At this point the



A

heart shows a definite prady cardia and soon stops peating. If
at any time artiriciai regplration is instituted the ampliitude
of the respiratory waves become normal and the animal may be
kept alive as long as desifed. It is quite necessary that there
be some plocking of the outflow of air 8o as to ralse the intra=-
pulmonic pressure to petween 20«35 mm. of mercury. He finds
that in his experiments where he works under artiricial?that it

i8 necessary to use oxygen and that it 1s unneeesgsary and expen-

sive and that in compressed air there is sutficient oxygen to

take care of axphyxia and that by blocking thegoutflow to ralse
the intrathoracic pressure the sufficient expansion and contrac-
tion reinforces the circulation. Thepreticaily then by applying
this method to pneumonlia cases we can visualize now the alveolar
walls Would be gtretched and contracted, how air would find 1its
way ihto the blood by being of higher pressure in the lung and
also how this would do away with anoxemia and reinforce the cifa
dulation. He has experimented with dogs with apparently good
regsults, the heart and circulation improved, and that pulmonic
and consolidated, dark colored lungs when subjected 1o increased
intrapﬁlmonic alr pressure elther inside or outside of the body
became crepitating and pinkish again. Theortically this work is
fine but in the future maybe scome practical applications will be
had on which to base some conclusions.

Artificial Pneumothorax

Recently, Coghlan, (27), found that during an investigation

into lobar pneumonia he discovered that the induction of artificial

pneumothorax had a favourable influence on the progress of the
disease.

The induction of the artificial pneumothorax, according to
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Goghlan, has the advantage of separating the inflamed pleursal
surfaces thereby relieving péin and allowing of easy respirations,
putting the inflamed lung at rest, and limiting the flow of blood
through the pnéumonic lung thereby diminlshing anoxemia and in-
terfering with the passage of toxins into the genereal circulation.
He reported gsix casesg on which the method was used. There
wag one fatality which he attributed to error of Judgenment in a
difficult situation and lack of knowledge of the technigue, owing
to inexperience; rather than to a defect in the method of treatment.
From these 8ix cases he drew several conclusipns. The first
was that the induction initiated events very similar to those
which normally occur in the diseass. VThe second was that the conw
trol of the pneumonic progesss is at first only temporary, persis-
ting merely as long as alr remains in the pleural cavity. Since the
absorptlve capacity of the pleura in this disease is abnormally
high the time taken to absorb the a2ir is a matter of hours only,
after which the pneunonic process becomes reestaplished at its
original‘level, By adequate refills, he found that the return of
the dlseage can pbe forestalled, and when the artificial pneumo-
thorax control has been maintained for a sufficient length of
time (48 hours acpeared to be sufficient) the pathological pro-

cegs 1s definitely brought to an end, the alr can be absorbed with

-out any tendancy to relapse, and convalescence proceeds normally.

Quoting Coghlan:= "A striking feature of &ll the cases was
the rapidity of the onset of the artificial crisis; profuse pre-
aperation set in almost as the pneumothorax needle was withdrawn,
and cyanosis and dyspnea were relieve& in about 15«30 minutes at
most, causing corresponding supjective improvement., The fall of

temperature was well established in two {0 three hours, and the



patient lost that appearance of acute distress characteristic
of pneunmonia.".

There are some dangers in the process. The qgntamination
of the pleura in introduc%ing the needle which 1ff%5;%&wabcur
would cause a mixed infection which would be markedly serious.
Therefore, at sach injection new €ltes are chosen for the intro-
duction of the needle.

In Coghlan's sertes, not one developed pleural infectlion.
Cardiac collapse at time of the crisis was thought to be a second-
ary danger. However, in this instance, where the crisis devel-
opes several days sooner the heart ls better prepared to meet
the c¢risis and thus probably there is less danger. A definite
crisis, however, 1s to be avoided by only minimal refills at the
time perspiration commences and phenacitin, aspirin or Dovers'
powders used to help keep up the perspiration so that the fever
falls more by lysis and thus, there is less strain placed on the
pulmonary circulation and, at the same time, a progressive detox-
lcecation will be accomplighed.

Coghlan advises the following routine proceedure:= “(1) Pre-
liminary medicatlon one hour pefore induction with morphine gr 1/4
(2) Thorough local anesthesia with novacaln down to and including
the parietal pleura (3) Very thorough asepsis during induction (4)
A vreliminary fill of.400~600 c.cri. of alr, run in very slowly
during the negative phase of the pressuré swing cycle, and with the
needle clipped off during the high positive phases. (5) A second
fill 12 hours later of 300-500 c.cnm ofvair. (6) I{ the pneumonic
process 1s not completely controlled, a third filil of 100~150 c.cm

of air may be given in another 12 or 18 hours. (7) Simultaneous

exhipbition of & sultable diaphoretic and of Felton's serum in
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appropriate cases at the discretlon of the operator. (8) Owing
to the very pwvofuse perspiration, the comfort of the patient is
much enchanced by wWarm sponging p.r.n. and nursing petween blankets.
(9) In cases Where it 1s deemed inadvisable to provoke deferes-
cence oy crisig, and gredual fall by lysis is aimed at, three
fills of 100=«150 c. em. at intervals of six hours might be gilven
and further treatment judged by results."
Serum Therapy

Since the veginning of the twentieth century, it has been
proven that certain elements such as opsonins, aggluting, pre-
cipitine etc. act as antibactericidal agents. Thus the pneumococcus
hasg been one of those organisms on which much work has been done
to develope these elements. According to Howard, (1), the pri-
mary work in this direction was done in Germany. However Cole
in Americas took up the suggestion and found that he was success=
ful in &mnmunizing horses against types I and 11 pneumoccoccl but
not type III or IV. The method of immunizing the horse was by
daily injectlons of dead pneumococeil of a gpecific type for at
least seven injections. This set up an immunization in the horse,
the attempt belng made to get the serum of such strength that
0.2 ¢.e¢, will protect m}ch against at least O.lc.c. of a culture
which ig of guch virulence that 0.000001 c.e¢. of an 18 hour broth
culture will kill s mouse of 20 gm. welght within forty eight hours.
The horse is then bled and the serum is separated from the clot
and placed in bpottles.

In us*ing the serum, one must keep in mind the fact that the
garlier it is given the better are its' therapeutic effect. Hany

think that after the third day of the disease that it 1s of little

value. Thus, a search has been made for a quicker way of typing



the patient than the mouse injection method which requires st
least 24vhours for good results. Therefore, 1t seems that there
probably are only a very few cases in which the serum can be used
to advantage, vwing to the fact that many cases are not seen before
at least the second day and also the delay due to typing. If the
gserum ls used, Cole believes, in firset seeing 1ii the patient 1is
gengitive to the serum by injectig% into the conjunctival sac of
a few drops of the serum or %he-administfatfg%'aﬁ a few drops
intradermally, and watch for a reaction as evidenced py hyperemia.
The patlient should also be questioned in regard to asthma, hay
fever and usticahia. If the patient is sensitive 5 c.c. of the

gserum may bve 1ngected slowly subcutaﬂeously to render desgensitiv®

cne hdl* hour Qefopawaé%iﬁ%ﬁtraﬁton“ﬁf the dosageh?

aa%&en,;waltino‘

The patisnt 1is Lhen~given 100 c.c. intravenously by gravity method
every 48 hours until crisis occurs. In case of an aphylactic shock
adrenalin should always be at hand for injection.
In reviewing the literature I find the results with the type
I antipneumococcug serum stiriking in that nearly all suthors write
that 1t lowers the mortality anywﬁere from 5 to 30 per cent. The
results with type II are not so gtriking. The usefulness of this
gerum seems to be rather limited to hospital practice pecauseof
its bulk, 1ts technique of administration and the protein reactions.
Brown treated 22 csasses, usihg antipneumococcus serum accords
ing to the above descriped technicue, 14 of type I in which he
had two deaths and 8 of type II in which he had 1 death. This is
only a small series of cases but the resultls are very similar to
findings in the larger series. The noted effects were that, sym-
ptomatically, the change 1is very striking, rom a marked distressed

condition to a much more comfortable condition. The period of



toxicity 1s greatly reduced. Natural sleep returns more quickly
as does appetite. Convalescence is more rapid. The temperature
usually drops rather abruptly following the use of serum.

Cruikshank, (29), finds that the quickest method of typ%ing

'1s to injedt an initial dose of polyvalent I and II antipneumo-

coccus serum. In gix to eight hours a 1little Blood is taken from
the ear and tested for presence of agglutnins., If aggiutmins I
are found the type is sald to pbe II, and visa versa, since the
agzlutning are neutralized by the infecting organisms,

According to Howard, (1), Huntoonj in 1921 developed a poly-
valent, serum containing antibodies of types I,II and III. Accord-
ing to Cecil, (6), this serum is a water soluble extract of immune
bodies taken from éétipneumococcus horse serum. It contalins the
antipodiesg for types I, II, and III but not in concentrated form.
Its disadvantaves are that it does not have adequate potency and
tends to produce sharp chills when given intravenously. It has
been practically discarded.

The most recent effort to refine and cbncentrate antpneumo=
coccus serunm has been done oy Loyd Felton. The serum, according
to Cruikshank, (29), is nade by iﬁjécting a horge with killed
virulent ogranigms and then Dlégihjfhe serun is allowed to separate
off and sddium phosphaté is added and incubated at 37°C. until a
percipitate forms. The percipitate is gialyzed in waLer for H«7
days and the contents of the sac is reised to a PH of 4.6 where
another percipitate formsg and is removed. - The supernatent fluid
is diluted 4-5 times. There is an elinination of the albumin
faction which 18 8o responsiple for anaphylacﬁic reactions. This
sera ig rich in opeonins and agglutning and i1s antibactericidal

aot antitoxic and acts directly on organisms makeing them sus-
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ceptéple to phagocytosis. This serum contalns, on an average,
2000 units against tyoe I and 1000-2000 units against iype II.

Fleming, (30), says the method of administration may be
elther intramuscular, subcutaneous or intravenous. The intra-
venous method 1s more commonly employed since the antipodies of
the horse serum are precipltated out and are thus less Likely to
produce shock. The serum is heated %o 1OOOF‘ before administration.
Before administration, a small amount is instilled in the left’
conjunctival sac and if the @3lightest redress occurrs the serum
18 contraindicated until desengitization of the patient is done.
If the patient gives a history of asthma, hay fever, urticé%ia or <7
hed previous serum treatments it is absolutely contraindicated.
The serunm 1s injected into the anticupital vein takéing at leszst
10 minutes for the first c.c. and five minutes for the rest of
the dose. The doctor should keep his finger on the pulse during
the entire proceedure, as any change in the gquality or rate of the
pulse indicates a reaction. The disage given is 10 c.c. which
can be repeatéd every & hours as evidenced by the condition of the
vatient. Repeating of the dose is indicated if the pstient has a
temperature beyond lOZOF.’or signs of toxemia as evidenced by
deliriunm, exhaustion,incontinence etc.

Fleming'é, (30), view, with which serum 1s used, 12 to ward
off a septicemia and msintain a sterile blood, not to overcome
the primary focus in the lung ss this will usually tske care of
itself,

Cowan and Harrington, (31), treated 57 cases of lobar pneu~
monia with Felton's serum Wwith a mortality of 10.3 per cent in
contrzst to thelr old series of 856 cases treated without serum

with a mortality of 18.4 per cent. Quoting them "Felton's serum



is effective with types I and II infections alone. It has no
effect on other infections. It seems clear that lobar pneumonla
as recognized clinically, is due to a pneumococcal infection,

and that more than half of the cases are due to infection by
types I or II. The occuggnce of pneumonia in an adult is, we
think, an indicatlon to exhipit Felton'é serum at once, and to
continue ite administration until the patient 1s better, or bact-
erlological investigation shows that type I or II is not the
causal organism in the particular case."

Finland and Sutliff, (32), recommend 100,000 unite given
within the first 24 hours. They report irestment of 59 cases at
the Boston City Hospitsl. Twenty -seven casges were treated with
éera and given large doses early Iin the disease. Indicaztions of
improvement were duration of disease; coursge of bacteremia and
presence or absence of pulmonary extensions. Results showed that
marked improvement resulted where serum was gilven early in the di=
gsease and in high dosage whereas 1f given in the first 24«30 hours
geven of the treated cases extended over a period of only three
days as marked by the absence of itemperature. However, 1 glven
late in the disease less value was attached to its uséfulness.

They found the sera to be of marked vslue both in preventing
and elininating bacteremia. All cases havéing a bacteremia and
treated py sera showed no pogitive blood culture anytize after
admihistration of sera, sdd no case having a negative blood cul=
ture developed a poslitlve. |

Cecil, (6), remarks that it is interesting to note that
monkeys can be given classical lobar pneumonia by intra-tracheal
injection of type I pneumococcus. As soon as the classical sym=

ptomg of pneumonia present themselves they administer Felton's
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gerum and find that almost immedliately the temperature begins
to fall and symptoms begin to disappear whereas the control group
of monkeys die.

About 500 patients are received into the medical wards of
the Bellvue hospital each year and they give éach patisent & num-
ber, the odd numbers recelve the serum and the even ones do not.
The patients are adked if they ever had asthms, hay fever, or
urtica%; and a skin test or ophthalmic test 1s done. If all is
negative, 5 c.c. of Felton's serum are given &t once, intraven-
ously, watching the patient closely. If there are no symptoms
of anaphylaxis, the patient is given 50 to 75 c.c. on the first day.
The subsequent day the dosage 1s governed by the reaction of the
patient. Usually the tenmperature and other symptoms have sub-
sided somewhat and 15 to 20 c.c. are given on the second day.

Out of 44 cases receiving serum 10 to 12% showed serum sickness
which came on 1 to 2 weeks after injection. In 153 treated cases
of type I pneumonia, there was a mortality of 20.6 per cent. In
type 11, the results were not so good, 41.5 per cent mortality

for treéted and 54.% per cent in the untreazted series., In type II1I,
40 per cent for treated and 28.6 per cent for untreated. In type
IV, serum aovpeared to bhe of benefit in that there was a mortality
of 28.2 per cent for treated cases whereas there was g mortaliyy)
of 38.3 ver cent for untreated casges., The death rate, for 441

treated casesg, was 30 per cent whereas for 444 untreated there was

' 39.2 per cent. Cecil, (6) believes that individuals, under 40

years of age, should receive Pelton's serum before taking time
to recelve laboratory data as 1t takes too long. Two thirds of
these patients will be benefited because types I and II ocecur

about that often under that age. All patients over 40 years



should have their sputum typed before any serum ie glven as aboutl
two thirds of these cases are of type III or IV, and since there
i8 no sera for these groups Felton's is useless,

Baldwin,(33), firmly bpellieves that there are obviocus advan-
tages of the concentrate prepared according to Felton over whole
gerum. The factor of concentration, expressed in terms of units,
1s very helpful in fixing the dose and affords greater faclllty
in administration, owing to its smaller vclume. The dosage vary=-
ing from 5 to 30 c¢c.c. per dosge with the concentrate as opposed to
50 to 200 c.c. when whole serum 19 used. The disadvantages, in=
herent in any modification of whole serum consisting principally
1n thermal or chill reactions, are beconing less pronounced. Less
than 10 per cent of all injectlione are followed by chill reactions.
On the other hand, serum sickness 1s largely eliminated, less than
25% of the cases hav%ing this complication, and when 1t does occur
it is mild, causing only brief discomfort incomparsable in severity

wilth that produced by the use of the whole serum.



1.

Conclusions.

Proper management of the pneumonia case, and possible vace

cination in crowded districts, tends to restrict the incidence

of pneumornia.

2.

3.

Proper management, especially in the form of nursing, 18 a
valueble asset to the pneumonia patient.

The benefits which are derived from morphlne, 1n the relief
from pain, reduction of metabolism, and sleep, far outwéigh
any 111 effecte that may be derived from it. Therefore, 1t
should be used in pneumonia for these purposes when other
measures fail.

Turpentine gstupes or enema are valusble to remove distention

but 1if these measures fall the use of surgical pituitrin is

-indicated.

In severe pneumonlia cases, digitalie probably ghould be admin-
istered in small dosage so that if iis actlon 1s desired later
in the disease less time will be required to obtain its phy-
giolegical action. In less severe casesg, 1t should not be used
unless it becomes indicated later in the disease.
Bleeding, although practiced by the anclents, is probably siill
valuable in relieving distention of the right side of the heart
late in the course of the disease.
Adrenalin and atiropin are propbably the best cardisc stimulants
in time of collapse.
Glucosge 1s valuapble in that it is a simple means of providing
the patient with calories. By mouth is as valuable as by veln.
IfT the patient cannot take 1%t by mouth then it should be glven
intravenously.

There are no gpecific drugs used in the treatment of pneumonia



10.

11.
12.

13.

140

but a few are valuable if properly employed.

dxygen is of va}ue as a palliative measure in relieving cy-
anosis and restlessness. The oxygen tent method, with a.
gsaturation of at least 40%, 1s probably the best method of
administration.

Diathermy has prdved valuapble in a few hands.
Theoretically, compressed alr 1s of value.

Production of artificial pneumothorax seems to be a step
forward in the treatment of pneumonia. However, it is only
In 1ss infancy and further tests will prove its efficlency.
Serunm is highly uceful in the trestnent of types I and 11
infectionsg but of no value in types III and IV, Best results
are obtained when used early in the disease and in high
dosage. It prevents and eliminstes bacteremia. There are
many advantages of Felton's serum over whole gerum. It is
concentrated and thus requires less amount per dose. There
18 an elimlination of the albumin fraction which 1s so res-

ponsible for anaphylactic reactions.
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