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The Cause of the Various Clinical Manifesta­
tions in Pulmonary Tuberculosis" 

By F. 'M. POTTENGER, Mo nrovia, Calif ornia 

A DU LT tuberculosis is a chronic bel'S of bacilli which cause different 
disease whose clinical picture infections, 
usuall y is mad e up of alt er­ S ince the character of the disease in 

nating peri ods of quiescence and ac­ chronic tub erculosis depends upon the 
tivity. T he symptoms vary according specific tissue reaction, the immunity 

the stat e to the type and particular mecha nism, developed by the patient, 
of the disease at the time of considera­ and since this in turn depends upon 
tion. There ar e certain symptoms certain variables on the part of both 
which belong almost exclusively to the patient and the infectin g micro­
periods of activity, othe rs to per iod s organ isms as j LIst mentioned, the d is ­
of quiescence, and st ill others to pe­ ease picture must necessarily pr esent 
riods of both quiescence and activity. many di fferent types of reaction ; and 
The disappearance of the common variability must be the rul e. 
symptoms does not indicate that heal­
ing has been accompli shed, or even PRIM ARY I NFECTIO N V ERSUS 

that the disease is quiescen t. REINOCUL ATI ON 

Most symptoms of ill health ar e du e When an inf ection tak es place as a 

to alt ered physiologic reacti on, a dis ­ result of bacilli making a place for 

turbance in the reflex arc according to themselves in the tissues of a host, 

Macke nzie; consequently. the symptom the course which it take s and the na ­

complex of any disease will va ry in tur e and severity of the symptoms 

diff erent patients as their indi vidual which it presents will diffe r according 

phy siologic equilihr iums var y, and , in to wh eth er or not it is the first time 

the same patient at diff erent time s, ac­ that such impl antation has occurred . 

cord ing to the particular physiolog ic I f it is th e first inoculation, no im ­
mediate symptoms will appear. Symp ­balance or imbalance which he happens 
toms do not appear until th e incuba­to ex hibit at the time. Diff er ence i.n 
tion peri od has ended with the hacilli symptomatology is also aff ected by dif­
definitely implanted in the tissues, and fer ences in virulence and in the num­
the host 's immunizing mechani sm called 
into play. This peri od va ries from a 

*Presen ted to t he A merica n College of 
few day s to a few weeks according to Physici an s, at th e A nnua l Clinical Session ,
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baci lli and the general physiolog ic sta te 
of the patient. O n the other hand, i f 
it is a reinoculation, symptoms may ap­
pear almost immediately. Usua lly with­
in from six to forty- eight hours a fter 
th e bacilli have fou nd lodgm en t in th e 
tissues a mar ked reaction on th e pa rt 
of the host, accompanied by sym ptoms, 
takes pla ce. 

This difference in the ma nner in 
which an indi vidu al react s to p rimary 
inoculat ion and reinoculati on is due to 
the difference in defense un der the 
two circums ta nces . In the f ormer. it 
is the host' s virg in react ion to bacilli 
and is p rac tically void of infla mma tory 
chara cte ris tics. I n th e latter, on th e 
ot her han d, it is a spec ifie immunizing 
re spons e, a heightened reacti on, broug h t 
about by the hypersensitiv ity of the 
body cells to tu bercle bacilli and bacil­
lary prod ucts which has been br ought 
about by p rev ious in f ection. This is 
pr imarily inflammat or y and ex uda tive 
in cha racter . 

There a re cer tain exceptio ns to th ese 
reaction s wh ich mu st be looked upon 
as th e usual reaction of the t issues to 
tu bercle bacilli, th at mu st be bo rne in 
min d. Bartel recover ed livin g baci lli 
fr om the lym phati c gland s of a g uinea 
pig months after inoculati on which had 
not produced tub ercl e. Opie ( T) has 
shown that when la tent ap ical lesions 
are present pulmonary tissue w hich 
shows no evidence of disease con tains 
recover able viable tu bercle bacilli . Why 
baci lli should a t t imes fail to be op­
posed- by the usual tiss ue reactions is 
not clear. 

A LLER GY 

The change Il1 r espon se 0 11 the par t 

of the body cells toward a r einocu la­
tion of baci lli has come to be kn ow n as 
"allergy." A llergy is es tablished by 
th e primary inoculation and may be in­
creased by repeated subsequent inoc u­
la tions, provided the number s an d 
virulence of th e bacilli engaged in th e 
infec t ion a re not too g reat f or the in­
divid ual's resis ting power. It is great­
es t after th e host has had several suc­
cessi ve mild inoculati ons or a ft er he 
has success fully withs tood a severe in­
f ection. It is not only depress ed by 
ver y severe in f ecti ons but so metimes 
lower ed almos t to the van ishing point. 
It is lowered by va rious stresses, and 
part icularly un fav orably influenced by 
such diseases as influ en za, measles an d 
scarle t feve r; likewise by pr egnan cy. 
D ur ing the conditions menti oned the 
power of the sk in to react to tu ber cu­
lin lessen s and somet imes d isappears 
comp letely. 

T he sever ity, of sym ptoms produ ced 
by a cer ta in rein ocula tion dose of ba­
ci lli will vary according to th e degree 
of alle rgy present. T he more marked 
the allergy the grea ter the reaction. A 
stro ng allerg ic reaction indicat es a 
sta ble ph ysiologi c balance on the part 
of the host and a defensive me chani sm 
whic h should be competent to comb at 
ordinary invasions . 

The effect of the alle rg ic reaction is 
man if ested in seve ral ways. Firs t, a 
r eaction comes on very quickly in 
bod ies in which all ergy has been es­
tablished slowly in primary inocula­
tion ; second, it takes mor e bacilli to 

produc e in fecti on after a llergy has 

been established than before; third, if 

a ma rked aller gic reaction is pres ent it 



3 Clinical Manifestations in Pulmonary Tuberculosis 

is 0 Eten able to prevent implantations 
from taki ng place, or, f ailing this, to 
cau se them to become abo r tive in char­
acte r ; fourth, the passage of bacilli 
through the tissues is retarded or pre ­
vente d by the a llergic reaction, hence 
the danger of sp read of infection is 
lessened ; and, fif th , the inflamm at ory 
reac tion, unl ess too severe , promotes 
healin g by stimulating the reticul um in 
the tissues which are the seat of tu­
bercle inf ection so that it increases in 

amount and form s fibrou s tissue. E ven 
the seve re allergic response with its 

exudative reacti on , wh ich is at t imes 
followed by caseation and necr osis, can 

not be looked upon as wholly ha rmful. 
The ex uda te resolves like that o f a 
pneumonia, though taking weeks and 
months in stead of days; and the retic­
ulum in the walls of the a ir cells and 
in the small blood vessels incr eases in 
amount, growing inward int o the a ir 
cells and replacing inflammatory pr od­
ucts, even caseous mat er ial. And wheu 

caseati on and necrosis have tak en pla ce 
bacilli ar e ofte n cas t off in numbers 
such as would be dangerou s to the lif e 
of th e host if he had not go tten rid 

of them . Even the exuda tive reac­
tion, serious as it some times is, serves 

as a barrier to pr event the escape of 
bacilli int o new tiss ues with a conse ­
quent reinoculation . 

The allergic reacti on is such an inti ­
mate part of clinical tuberculosis that 
we can not think of them apart. W hi1e 
allergy is primarily defensive, its mani­

f est ati ons at times become so injurious 
that its prot ective nature is for the 

time being almos t comp letely ove r­
shadowed . Never theless, if one will 
examine advanced tub ercu lous lesions 
caref ully, ill which the ex udative cha r­
acter istics prepo nder ate, he will no te 
that there a re two processes which go 
hand in hand, the one destructive, the 
other conser vative; and, that, while 
caseatio n and destruction ma y pr e­
dominat e in the center of tu ber culous 
masses, the formation of fibrous tissue 
is going on in the periphery, and even 
predominates in some areas. 

The character of the lesion is de te r­
mined, not by the pr esence 0 f an ex­
clusively destructive or all excl usively 
prolif erati ve process, but by the pr e­
dom inance of one or the other. 

W hile th e allergic reaction is in flam­
mator y in charac ter, the deg ree of in­
flamm ation diffe rs g rea tly und er diff er­
ent circumsta nces. It may be so sl ight 
tha t it consist s only of a mild hyper ­
emia, or it may be so seve re that the 
affec ted tissues a re the sea t of a se­
vere sero us, fibrinous, and cellular ex­
udat e as described so well by K ra use 
(2) . 

In order to under stand the various 
ma ni festat ion s of allergy as they are 
met 'in the cou rse of clinical tuberculo­
sis, it is necessary to know that allergy 
is a pr operty possessed by the body 

cells genera lly, tha t it is posses secl mos t 
strong ly by the cells which make up 
the tu bercle, and that the allergic re­
action, eithe r local , focal or general, 
may be called out by the pr esence of 
the tub ercle bacillu s it self- eith er liv­
ing or dead-or by certain produ cts 
which are pr oduced by or from bacilli. 
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EXU DATI VE AN D PROLI FER ATIVE, NOT
 

DIFFERENT T YPES OF T UB ER CULO­


SI S B UT DX FFER E NT D EGREE S OF
 

A LLERGI C REACTtoN
 

F rom the di scussion of all ergy it is 
plain to be seen that A schoff' s cx uda ­
rive tuberculosis is not a dist inct typ e 
but only th e pat hological manifestatio 1 

of a severe allerg ic reaction in which 
an extensive exudat ion of ser um, fibrin 
an d cells takes place in the ti ssues. 
Neither is the prolife ra tive a disti nct 
type. I t is likewi se a manife station of 
all ergy , but of a mild deg ree in which 
only hyper emia, or hyper em ia with an 
ex udation o f small amo unt s of serum 
and cells tak es place. A llergy is re­
sponsible fo r an y degr ee of react ion 
"from the mildest hyp ere mia f ollowed 
by proIi feration of fixe d cells to the 
severes t ex udation of serum, fibrin and 
cells, wi th resu ltant necrosis of tissue. 
The reaction is in all pr obab ili ty com ­
mensurate with the a bility of th e tis­
sues of th e hos t to r espond to th e de ­
mands mad e upo n it by the invadin; 
bacilli . The g reater th e demand s, un ­
less they be so g rea t that they over­
come the pa t ients ' immunity mechan ­
ism, the grea te r th e allerg ic response 
and the more serious th e path ologic 
changes. Ye t if we know thi s is pr i­
mari ly a picture of defense rath er 
than destruction, eve n though the la t­
ter may fo llow, we have a differ ent 
an d more hopeful at tit ud e toward 

these more severe ph ases of act ive 
tuberculosis. They are no t serious 
un less they overcome th e abi lity of 
th e cells t o react further in pr otect ion 
of th e host. Exuda tions are ac ted up on 
by digesti ve enzymes an d the pr oduct s 
ca r ried off as th ey are in pne umonia , 

a nd pr oli Ierarion of the reti culum in 
the tub ercles takes place pr odu cing' 
scar. Even in ser ious ex udative reac­
tions, f brosis is takin g place in the 
periphery of the lesions and ex tending 
cen tra lward where it may even rep lace 
necrotic tissue. 

A LLE RGI C RE t. CTtoN D1FFERS A1
 

POINT OF R EXNO CULA TIO N AN D I N
 

O'I'H ER F OCI I N BODY
 

The fa ct that ther e is a diff eren ce in 
th e allergic reaction which tak es place 
in th e focus a f disease where man y 
bacilli are produ cing massive doses 0 f 
antigen, and in other foc i whi ch are 
dist ant fr om the sca t of acti ve antige n 
p rodu ction because th ey ar c stimulat ­
ed onl y by small doses, must be ac­
countable for the differe nce in sever ity 
w hich is no ted in the allergic reacti on 
seen in clinical tuberc ulosis in diff erent 
areas and at differen t times. 

T his aff ords the basis for two eliI­
Ierent ways in which the allergic re­
action may manifest itseJf in th e 
course of tuberculosis . In al l cases of 
rein oculati on the bacilli sett le in tissues 
which are hypersensitive or allergic 
and which react immed iately, feebly or 
markedly as the case may be, in an at ­
tempt to preven t implanta tion fro m 
tak ing p lace. I n instances whe re tbe 
immunizing mechanism is competent 
perm an ent inf ect ion may be prevent ed , 
and even where complete protect ion 
fa ils the bacilli may be hemmed in an d 
held to a localized in Iection. 

T he p resence of liv ing bacilli in any 
conside ra ble numbers, whether f ol ­
lowed by successf ul implantation or 
not, calls ou t a local all ergic inflamrua 
tory reaction which persists over a 
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greater or lesser period of t ime, pr o­
ducing a defin ite synd rome of ac tive 
disease. I t does more than this, h0'.': ­
ever. Certain bacilla ry subs tances es ­
cape from the foc i of disease and gain 
access to th e blood-stream, sca ttering 
th rough out th e body . W herever they 
come in con tact with unhea led foci 
th ey may call fo r th an allergic re ­
sponse, sl ight or severe in character, 
depend ing on conditio ns present, which, 
wh ile similar to tha t a t the sea t of re ­
inoculation , ye t differs in certai n ve ry 
important featu res. 

In the first place it is called fo rth 
by bacillary substances which have 
been so diluted in the bloocl-str ea m 
that the focal reacti on called f or th by 
them is slight compa red to that a t the 
sea t of the re inoc ula tion whe re the 
allergic produ cing substa nces ar e found 
in large quantities . As a result the 
reacti on in the cen te rs of the areas of 
reinoculati on are apt to be mu ch more 
severe than thos e produced seconda rily 
in unh ealed lesions foun d elsewhe re 
in the body. T his is a very important 
fact to be conside red in j udgin g of the 
seriousness o f a give n aller gic inflarn ­
matory reaction. 

I n th e fir st place, ther e are two 
processes which go on as a regular 
thing in tubercle at the same time­
necrosis in the center and fib rosis at 
the periphery-bot h of wh ich seem to 
be in fluenced by bacill ary prod ucts, 
altho ugh fibrosis is fo un d regu larly 
an d nec rosis at times as a part 0 f the 
tissue reaction t o minute foreign 
bodies. T he fact that particula te mat­
ter of any kind may be as sociate d wit h 
necrosis of the cen tra l po r tion of th e 
reac ting tissue mass su rro unding it ill­

d icates th at toxin s are not necessary to 
its production, but does not prove th at 
they a re not a fac tor in the necrosis of 
tube rc ulosis; on the other hand , the 
a rgu ment seems to po in t st rongly to 
th e toxins, a s being the cause of the 
rap id necrosis in primary tu bercl e. 
F ibrosis is favored by the s timulation 
which a ffec ts the periphery o f the tu ­
bercle. T he local ret iculu m inc reases 
in q uan tity a nd even sp reads inwar d 
into the caseous masses a t times re ­
placiug th e necrotic elemen ts. 

\Aie can now un de rs tand in pilrt the 
conti nuous interplay which takes place
 

. bet ween bacilli and body cells dur ing
 
the co urse of clinical tuber culosis a nd
 
ca n see that the mo st potent fa c­

tors in det ermining the cha rac ter of
 
the d isea se fo llowi ng any infect ion are
 
the nu mbe rs and virulence of th e ba­

ciJI i which cause it . 

SV M P 1'O MS OF PU LMONAR Y
 

T UBERCU LOSI S
 

The symptomatology in an y case o f 
pulmonary tuberculosis will depend 
primarily up on the num ber of organ ­
isms engaged in the process and upon 
the sta te of resist an ce o f th e pa tient 
at the time. T he greater th e numbe rs 
0-[ bacilli in any give n instan ce the 
mor e ex tensive the in tec tion and the 
more severe th e symptoms. W hen the 
d isease is ma rkedly active ther e an; 
us ually p resent some tox ic sym ptoms, 
some o f a r eflex nat ure, and one or 
more o f the local symptoms as show n 
in Table 1. T he ca use of the symp ­
toms is the allerg ic in Aa mmat or y re­
action and its effect in : ( I ) d ischa rg ­
ing tox ins into th e circula tion, prob­
ab ly both bacilla ry an d f rom broken 
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down pulmonary tissue ; (2) stim ula t­ EAR LY CU NICAL T UB ERC ULO SI S 

ing the afferent sympa thetic and vag us Ea rly clin ical tu ber culosis in the 
nerves in the lu ng and sta rting im­ ad ult usually begin s in one of thr ee 
pulses cen tralward which end in reflex ways, pathologically: eithe r as a reac­
action ; a nd, (3) causing local irri tation tiva tion of an old focus, or as a metas­
of the tissues at the sea t o f the lesion, tati c ex tension f rom a p revious focus,' 

T ABLE I 

ET[Q l .OG.r ~M. C LASS U' ICATION OF SYMPTOMS or P ULMONARY TUBERCULOSI S 

G ROUP I G ROU P II G ROU P III 
S YMPTOM S DUE TO ToxEMIA S ,'MPl'O ",IS Du E TO RefLEx SY M PTOM S DUE To 'O-rE r u­
AND O'I' HtR CAUS ES ACTI NG CAUs e DE HCULo srs moczss 

GENE RALLY P ER SE 

Ma la ise H oarseness F reque nt and protracted 
colds ( tuberc ulous bron­

Lack of end urance Ti ck ling 111 lar uyx chitis ) 

Loss 0-1 st rength Cough Spi tt ing o f blood 

Ne rve ins tabi lity Di gesti ve d ist ur ba nces ( hy ­ Pl euri sy ( tubercu losis of 
per motility and hypersecre­ pleura ) 

Digest ive d istur ba nces ( hy­ t ion ) whi ch may resu lt in 
pomotil ity and hyposecre­ loss of weigh t S put um 

t ion ) 

Metab olic disturban ces re ­ Circulatory distu rbances 
s ulting in loss o f weight Chest and shoulde r pa ins 

Increased pulse ra te F lushing of face 

Nigh t sweats Spasm o f musc les of shoulder 
girdle 

Te mperature 
Diminish ed moti on o f a ffect ­

Blood changes 
ed side, 

W e may best he able to illu str ate the 
relati onshi p betw een the reinocula tions 
which take place in clin ical pulmonary 
tub erculosis and the allerg ic reaction 
called f orth by them, a nd its influence 
in th e production of symptoms, by 
...nalyzing a f ew chose n cases rep re­
senting different phases of clin ical ac­
t ivity. 

or , as a new in fect ion fr om without. 
Sometimes reactivati on in previously 
ex isting foci comes on qu ite suddenly 
as fo r example fol1owing acute respira­
tory disease such as influenza , pneu­
monia or bronchi tis ; but it also may 
come on slowly after severe stresses of 
a physical, ner vous or emotional na­
tur e, 
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The plat e shown in F ig. I is illus­
tr ati ve of ea r ly clin ical ac tivity ' in 
whic h me tastases took place f rom a 
previous focus. T he pa tie nt, Miss 
E . K., was examin ed J une 17, 1927. 
O ne mo nth pr eceding exa minat ion pa ­
tient had wha t she thought was a cold 
followed by fa tigue, loss of weig ht (5 
or 6 lbs.) a nd gene ral feelin g of low 
vigor. Sy mptoms di sappeared in a 
f ew clays and she regain ed, but on June 
16 spat up one or two drams of br igh t 
blood. P hys ica l examination revealed 
an ac tive lesion at right apex, wh ere 
there was roughened breath ing with 
few rales, 

T his r eaction probably meant the 
breaking down of the fibro us wa ll 
wh ich confined via ble bac illi; th e es­
cape of bac illi to new ti ssue; th e esta b­
lish ment of new foci, and an allergic 
r eact ion which resul ted in recogni za ­
ble symptoms an d signs on phys ical 
exam ina tion, and which showed as an 
ex udative reaction in the x - ray film. 

This patient had been examined by 
me two yea rs p revio usly, a t whi ch 
t ime tber e was evidence of an old le­
sion a t the right apex, w ith no ac t ivity. 

T he tempe rature curve o f thi s pa­
tient remained normal, after she was 
p ut a t rest , during the entire cours e of 
her d isease . No subseq uent reinocula­
t ion s ufficiently la rge to produce symp­
toms took place afte r the ear ly met as­
ta ses and the hemopt ysis of J un e 16 . 
T he infil tration in th e lung gradually 
disap pear ed; th e sig ns on ph ysical ex­
amination decreased and th e ex udative 

process in the film gave way to fibro sis. 
This case illus trates th e depe nde nce of 
symptoms on the allergi c reaction pro ­

du ced by reinoculati on and sho ws, how, 

when that has di sappear ed, th e ea rly 
symptoms may SOon pass away and 
leave the patient in a sta te of fa lse se'­
cur ity , H ad this pati ent not heeded 
ths ea rly wa rni ng but kept on wo rk­
ing, the chances a re a t least even that 
the in fection would have progres sed . 

ADVANceD CLINICAL TUBER CU LOSIS 

Tuberculos is advances by forming 
metastases. No pa tient ever d ies of 
his original in fection unless i t be such 
as a mili ary sp read or a meningeal. in­
vasion . It is only whe n repeated re­
inocul at ions, ca used by ma ny bacilli , 
have taken place, and the dest ructive 
reactions have predomina ted over the 
p rol ifera tive that death ens ues . 

Sometimes r epeated rei nocu la tions 
will take place bef ore a real destruc­
tive disease is esta blished. Even wide ­
spread exuda tive lesions are not incon­
sisten t wi tb healing . 

M rs. E. J . illustra tes this fact. She 
ente red th e sana torium Nov. 23, 1925 , 
with the following histor y. P oor health 
for two years. Main symptom, indi­
ges tion. In June of 1925 sev ere "cold" 
fo llow ed by fati gue, loss of voice, loss 
of strengt h and weight (7 lbs. ) , cough 
and ex pec tora tion. In A ugu st, left­
sided p leur isy a nd flushing of th e face 
each eve ning . H ad previous ly had sev ­
eral peri ods of elevation of temper a ­
ture. A t time of entering sana tor ium, 
te mpera ture was between 99 and 100°, 

but unde r rest came to normal within 
fir st month and remai ned so for th e 
most part until healin g wa s completed. 
T he sig ns of act ivity g rad ually disap­
pea red. The toxi c symptoms disap­
pea red first : th e refl ex sy mptoms r e­
mained longer, some until healing was 
complete. 
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I
I, 

F Ir.. T. Ill ust ra t ing an ear ly cl inical acn vny in \\'i lid l metas tasis t oo k place i ron! a 
previou s focu s. T he alle rg ic reacti on wh ich took place at the lime o f t he metastas is one 
month IW1 r" re has disapp...a re .l. 
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FIG. 2. W idesprea d a llergi c so -ca lle d exuda tive ty pe o f Asch off, wi th little loss of 
tissue . 
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The p lat e in F ig. 2 show s a wide­
sp rea d ex udat ive les io n wi th li t tle loss 
of t issu e. T he p la te ill F ig . 3, ta ken 
t\\ 0 y ea rs later, shows how su ch a le­
sion. whe n not fo llowed by rc pea ted 
large r c ino cu lat ions, may go o n to ab ­
sorption of the exud ate a nd h(" ~d ing . 

T he hea ling ill this ca se was br oug ht 
ab ou t in par t by resolut ion, the exu­
da te r<"'r.lv ing the sa mv as i n pneLl­
m onia. onl y l.aki. ng mou ths instead of 
IVt, : ; S fur the accornpl ishment ; in part 

hy th e formatio n o f Iih rous tiss ue, and 

in part by ca lci fica t ion, a s IS seen III 

both a pice s , 

Somet imes a process becomes ver y 
acu te [ rom th e lw.g- inn ing . T his is il­
Iust rutc-.l I)y the following his tory. AIr, 

G. L. B. was exami ned o n Jan , S, 1 9 2 4 , 
a t w hich time ht' was recov er ing from 

in fluenza . Chest sho w ed sligh t ev i­

dence of old tu bercul ous process a t 

bo th apices , w it ho ut ac tiv ity . X -ra y 

r evealed a calcifie d no de on a level 

wi th the fir s t rib , po st er io rl y ; a lso few 

calcifie d nodes in hilu m ; no ac t ive tu­

berculosis, a s sho wn in Fig . 4 . 

Pa ti ent again p resen ted fo r ex am i­

nation Nov. 8, 1927, g ivi ng a h istor y 
of f eel ing ill d u ri ng preced ing f ew 

weeks , w it h lang uor , r ise o f tem pera ­
tu re to fO,3 °, loss of weigh t, severe 

cough, and free expec to ra tion ( 2 0 CC 

in 24 ho urs, wi th 2 5 bac ill i pe r ficlcl). 

Physical exami nation showed cav ity 
at lef t apex a nd co ns ide rable in filt ra­

tion th ro ug ho ut the upper lob e, with 

numerous mo ist ra les . The X -r ay 
p la te. Fig . 5, shows th a t the ca lcified 

n.... ( '--' seen in Fig . 4 had been r t:: r b ced 

by a cav ity, and that a marked spread­

ing had ta ken place th rou g hou t the en­

ti r e u pper lo be . S uc h a r a pid sp read, 

~ak i ll g p la ce before a com petent im ­
muni ty ba s been "Sla bl ished fu rnishes 
th e condit ion tor a rapidly fa ta l tube r­
( ulo sis . 

/\ fte r the d isea se is o nce we ll es tab­
lish ed its course may be ei the r prog res ­
sive or rcg ress i\ e. \V hich the- cou rse 
sh all be, is de term ine d by th e Ire­

quency w ith whic h baci lli esc ape fro m 
existi ng loc i, their nu m bers and viru­
lence and the degree o f competence of 
the immu nizing mecha nis m a t t he t.ms 

t !!t· sf' n:;v takes place. Compete ncy in 
th is con nection is on ly a re la tive term . 
\Vb at wo u ld be compe te nt for t he 

with s tand ing of one reinocul a tio n 

wo uld not he for ano th er . 

\ \i e a ssum e that in case a f advanced 
progress ive tubcrculosi S t here is a lways 

a n un protected front from which bacill i 

sa lly f or th 1110re or less co ns ta n tly . 
T he mor e extensi ve the areas o f ac ­

tivity the grcate r t he op portunity f or 
t hem to escape i 1 large n um bers. 

W hen they C~T :lJ J c th ey ca llout a ll 
all e rg ic r eaction wh ich , if severe, is not 
only infl am mato ry hu t exudative in 

type. Thi s ac ts a s a barrie r to th eir 

fur ther escape a nd so p ro ves to be one 

of the chief m et hods of defense ag ai ns t 
a more extensive baci lla ry in vasion . 

So w hile exuda ti ve lesi ons a r e co r­

rectly in ter pret ed a s being signs of ac­
t ivity, they a re a lso very im portan t 

ba rr ie rs of defense f or the o rganis m 
agai n st fu rther bacillary spread . 

Miss D . S. had been suffe ring f rom 
chron ic t ub ercul osis for a per iod of 
se ve ra l mou ths, Had had repeat ed p e­

ri ods of hi gh tem p era t u re ( JO I a nd 

10 2 
0

) fo r two or t hree weeks a t a 

ti me . then dropping clown to nearly 
normal at wh ic h tim e she woul d r e­
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FI e. 3. Sa me ches t as sho wn in F ig . 2, taken two years la ter . T he exu dat ion has d is­
appea red, hea ling ha ving taken place la rgely by reso lution. 
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F IG. 4. Pl ate o f a chest s howi ng ca lcified nodule in the upper portion 0 i the lef t lung. 
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FIG. S. Same chest fou r years lat er. Reactivation in area sur round ing the calci Id ie 
node, w ith cav ity [or ma tion and gtOn e l'a l 51':-,,,,, 1 to n "; s hhoring ti ssue . 
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F IG. 6. Cha n show ing the e ffect of se vere all e rg ic r eact ion up on the te mpera ture a nd 
pu lse . A rein ocul a t ion on F ebru ar y 9 was lo llowcd by a seco nd a ll the Is t h, bef ore the e ffect 
o f th e previous on e had disappea red. 
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cove r m uch los t g round. O n F eb. 9, 
a m odera te re inocula tion too k pl ace , 

a nd on th e [ 5th, before the effects o f 

th is one ha d di sa pp ea red , a second 

ve ry se-ve re reinoculation occu rred, as 
sho wn in the cha r t, F ig . 6. As a r esul t 

of the se r ci.ioc ulations a seve re a ller ­

gic r eactio n of the exudat ive type tonk 
pla ce. A us cultat ion sho we d many ra les 
throu gh out the ent ire r igh t a nd pa r t 

o f the le ft lung. T he pat ien t 's tem­

pera t ure r:lI1:~~t: d h om 102 to ro.;" f or 

one week an d then rema ined in the 
neighborhood of 10 ,: 0 for a month . 
The pat ient was seve rely to x ic; 31':) (;­

t ite failed; lost we ight: co ugh was se ­
ve r e ; sp ut um inc rea sed t rom 40 cc in 

2 4 hou rs Feb. I , to I:j.o c.: i n 2 4 hours , 

M a r. 14. 

P a tien t was considered dan ge rou s!y 

ill.. but bega n to im p ro ve , T empera­
t ure grad ua lly lowered , appet ite im­

pr oved , wei g ht increased, and cough 

a nd sp u tu m Ie " ~'· ll('d . a ll o f wh ich in ­

d ica ted t ha t her im mun ity ha d g reatly 

increa sed as a result of the r einocu la ­

t ion s and that the a lle rg ic reaction was 

passing off . This was followe d by 

othe r sim ila r re inoculations ove r a pe ­

r iod o f nea rly a year, w he n fina lly im ­

munity wa s so we ll establis he d and th e 

bacilli wen: so well incarc.-rnt ed tha t 

th e d isea se r eached a stage o f inac­

tivity. T he tem per ature d ropped t o 

normal, a ll sy mp to ms 0 f toxem ia d is­

appea re d, the pa ti en t gained ten po unds 

in weight an d a ssumed a state of gen ­

eral we ll be ing. 

A t times pa t ients ha ve one o r two 

se vere reinocu lations w it h ve ry ma rked 

all ergi c react ions , w h ich re su lt in su f ­

fic ien t st im ula tion o f t he ir im munity 

mecha ni sm to ca use the d isease to go 

on to com plete hea ling . This is in 

lin e with 'wha t we ha ve seen in th e use 

of I ub ercu lin . Now an d then we ha ve 

seen heali n g o f early lesion s follo w <1 

sever e tube rc u lin reaction. von R ip­

pel ( 3 ) r epor ts severa l cases of tu be r­

cu losis o f the eye whic h went on to 

healing a ft er sever e inflam mator y re­

act ion s fo llow ing in ject ions o f tu ber ­
c ldin . 

T h e fo llow ing case sho ws how the 

course or an ac t ive grad ually spread ­

ing p ulmonary tuberc ulosis wa s br oug ht 

to a stands ti ll by o ne severe r eac lion 
fol lowing a la rge reinocul a tion . The 

cou r se 0 f the di sease was turned from 

One steadi ly ad va ncing to o ne gradu­
al ly reced ing. 

Miss E . S., IS yea rs of age, exam­

ined S eptember I , 1927 . H is to ry. 

F a ther, mot her a nd on e sister d ied of 

tube rculos is . Patie n t three yea rs old 

when fathe r d ied , and eig ht w he n 

mother d ied. I ntima te as soc iation but 

not con tinuous. Measles, whooping 

co ugh , bronchit is d u ring fif th year . 

D ur ing pas t len ye a rs occasional 

l winges a f lef t- sid ed pleurisy. Sep­

tem ber 1926, s treng th and endurance 

decl ined . F atig ue, poor a ppe tit e, loss 

of weight (8 lbs ), r ise o f te m perat u re 

to 99 a nd 100° , Janua ry 192 7, severe 

left-s ide d p leur isy for o ne week . A u­

gllsr 1927, severe pl eu r isy w ith slight 

cough . H ad ga ined in weigh t fr om 

jan ua ry un til A ug ust , but lost five 

pou nds d u r ing A ugus t . 

E x a m ined by m e on Sep t. I , 1 9 27. 

Sympto ms : fa tigue, loss o f st re ngt h 

and endu rance, decreased appe tite, loss 

of weight , te m pe ra ture 100°, seve re 

cough, slight expec torat ion , 8 cc o f 
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Sp.-Spu/um. F H: . 7, Clinica l <:'1:.:1'[ showing t he cff ects o f a very severe r einocu lat ion upon the tem 
nera t ure an d 1.>'1 1 ~2 , fol lowed by no r mal te m perature . Th is nile seve r e reacti on raised t he 
p-1 l i l' : ~ t ' s i rn muu it y and ha'tel l::d rccove ry, a nd was Iol low erl hy !1':'a lil1f!' o f a n ex tensi ve ill ­

tilt r a tl" I' th ro ugh uu t th e left IlIll ; a nt! in the lI;' [lO::' 1',-,r t'011 or th e ri g h t. 
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sp u tu m in 24 h ou r s, with 10 baci ll i pe r 

field . 
Physical examina tion. L ef t lun g : 

Extensive t ubercul os is t hrough upper 
lobe ; m uch sca rr ing, bu t a lso m uch ac­

t ivity . P leurisy a t the base. R ight 

lung : Same condition but les s ex ten­
s ive . 

U nder rest pa t ient 's tempe ra tu re 

came to no rma l ill ab out one week . Re­
m ained so for a bout a m onth . O n O c­
toher ]8 a r einocu la t io n took p lac e, 

ca using a severe a llerg ic r eac tion , The 
temperature was 10 0 .5 ° ; Oil lite 22cl , 

10 3 °, a nd o n the 23c1 , 10 4 .7 ' . It grad­
uall y declined, r eachin g no rmal No­
ve mber 17 . P a t ien t was severc lv ill. 

M uch ac hing, ex t reme p leura l pa in 
over le ft s ide , lack of a ppet ite , in c I11­

n ia an d rapid loss of we ig h t. M arked 

increa se o f cough a nd ex pec tor a tion, 

r each ing 30 cc in 24 h ours on Octo ber 

2 2, and a much g rea ter am o unt, a l­
thoug h no t rec o rded , a fe w days later. 

T he cl in ica l chart show ing the e tfects 

of th is se vere r einocu la t ion is sh own 

in F ig. 7, 

Physica l ex a mina tion a t t his t ime 
showed ma rk ed increase in m ois tu re 
thnmghullt the left u ppe r lo be, indi ­
ca tive of a seve re al1erg ic reaction , ex­

ud at ive in char act e r , w ith a lesse r re­

action in the ri gh t upper lobe. F o l­
lowing' this . pat ien t's te mpera t ure ca me 

to norma l a nd r ema ined so u nti l pr es­

ent time ( FcIJ, 10 , ] 928) , H as gaind 

18}0 lbs . in weight ; appetite excel lent ; 

cou gh practi ca lly ni l ; sp ut um 10 cc in 
3 da ys, with ,) bacilli pe r field . 

P hysica l ex amina tio n in F eb ruary 
r eveals very m a rked reduction i'] phys­

ica l signs i n both 1I 1l~'s; r igh t side en­
t ire ly f ree fro m ra les . As a resu lt 0 I 

the se ve re r einocu /a t ions th at took place 

on Octo be r J8 a nd 22 , th e pa tien t de­
velope d sufficien t immun ity, and su f ­

ficien t a llerg ic react ion took p lace 
throughou t the a rea s of in fection to 

ca use a ma r ked increase in f brosis in 
a nd a bo u t the tu bercles wit h a very 

d efin ite st imula t ion to he ali ng. I t is 

possible th at th is one severe r einocu la­
tion may l.e a mple to no t on ly IJr ing 
the di sease to a state o f q u iesce nce bu t 

to ca rry it on to hl'alin g . 

T he escape o f a i ew bacill i probably 
r arely (';lI.1 S eS new im pla nta t ion unle ss 
the imm une for ces o f the host are 

great ly dep ressed . O n the other hand , 

i f we may d ra w conclus ion" fro m ex­
p er imental studies , these sma ll re inoc u­

la t ion" ser ve: two very im por ta n t pu r ­
poses, that o f s tim ulating th e specific 

inunuuity reactions and r a ising them 

to a h igh er level, a nd tha t o f call ing 

for th s lig ht a l1C'q; ic reactions in the 
per iphe ry of tuberc le an d ha ste ning 
fibrosis a nd healing . 

F ig . 7 is a tempera tur e chart rep re ­
sen['ng a small re ino culation , ye t one 

of su fficient ma gni tude to ca ll fo rth 
def ni te S)'l11 p t0111 S. T he sy mp toms 
wer e s imilar La Ihuse p ro duced by a 
tu hcr cu lin re act ion , v iz. : mala ise , ach­

ing , Ins.,; o f appeti te and weight , co ns ti­
pa t io n, inc n ::ls<:,l cough a nd expectora­
lion . T he pic ture was th a t o f a n a l­

lergic rea ct ion o f morlerate d eg ree . It 
is ra tio nal to a ssu me that the fo cus 

fro III wh ich t he bacilli w hich cal led 

f orth th is r eaction esca ped m ight r ead­
ily have shed o thers, yet rarely ill th is 

pa rt icu la r type lJ( t he d isease do we 

lin d one reac tio n super imposed im rne­

clia rely all a previo us one . T hey a rc 

usua lly w : ' (' k:-s ol11 ~ t i l1l es mon ths-v­
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apart . Probab ly a few bacilli esca pe 
more or less con tin uously in man y or 
most cases of thi s ki nd , ye t not in su f­
fi cient quan titi es to call out con t inuous 
toxi c reaction , Re fl ex act ion , how ­

ever, is us ually present ill some o rgans , 
A t tim es we see a modera te reaction 

h om r ein ocul ati o n whi ch fai ls to pass 
off short o f tw o or three weeks, as 
shown in Fig. 8. S uch temper atures 
a re accomp ani ed by sligh t toxic sym p­
toms and could well be du e to re peated 
r einoculation s, ins ufficient to produce 
decided reacti on of th emselves. yet 
sufficien t to prevent the passing off of 
the allerg ic reaction ca use d by th e first 
r einoculat ion. It seems to me mor e 
probabl e, ho wever, that they are du e 
to th e con t inuous ab sorp tion o f tox ins, 

the p rod uct of des troyed p ulmon ary 
t issue, in smalI a111 a ll 11 ts. 

L arge reinoculat ions a t times cause 

a mo re or less abru pt rise of tempera­

ture, alt hough as a rul e the max imum 
temp erature is not a tta ined until sev ­
eral days after the reaction has begun. 
Suc h reac t ions are accompanied by se­
vere symptoms and mor e or less pros­
tration of the pati ent. T he lung, wh ich 
bef or e, ma y have been only the sea t o f 
a mild process, a t once takes upon it ­
se lf a severe exudative inflam matory 
react ion. S uch symptoms a re pro ­
longed often f or weeks and even for 
months . Reinoc ulatious contin ue to 
tak e place; bacilli a re destroyed, t u­

berculoprot eiu ente rs the circulation, 
which, together w ith the p roducts o f 
the ex uda tive react ion and the br oken 
down pul monary tissue, keep up a pr o ­
longed and o f ten very injuriou s tox ic 
act ion on the pati en t , H the pati ent 
withst ands such a process, it is by 

developing a h igh g rade of immun ity 

a nd an unusual abi lity to w iths tand the 

effects of the toxins. 
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