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rASE #1 :  
~ 

This 16 year old  girl had the onse t of episodic wheezing 
~nd dyspnea at five years of age. For many years she had asthmatic 
~ttacks about once a week with no particular relationship to time 
of day 1 but the attacks were noticeably worse in the spring and win
ter. In addition, there were periods of time during the summer when 
~sthmatic attacks were rare . Many things were known to aggravate 
ber problem . Among these, dust seemed to be the most noticeable. 
Sbe was also known to be allergic to many foods by skin testing, and 
sbe avoided all of these foods completely . At one time during child
bood she was under a program of allergic desensitization, but this 
was seemingly to no avail, and was discontinued . Besides this type 
of treatment, various oral bronchodilators had been used with vary
ing success. 

The patient is a member of a family of people with respiratory 
allergies, and three of her siblings all have varying degrees of 
asthma . Both of her parents have seasonal rhinorrhea which is felt 
to be allergic in origin. 

At about 13 years of age the episodes of wheezing became more 
frequent and more severe and she was rarely free of wheezing except 
for a few days at a time . In  of 1963 the patient's symptoms 
beca me so severe that she was considered to have status asthmaticus 
and was admitted to another hospital. At that· time she was treated 
·with Robitussin, Achromycin, Aristocort 4 mgm . b.i . d . , and potassium 
iodide enseals 5 grains t.i . d . On this regimen she improved consid
erably over the course of 4 or 5 days, and her total hospitalization 
was approximately 1 week. The first vitalometry listed was obtained 
a t this time . 

Following the hospitalization steroids were withdrawn very slow
ly over the course of 3 weeks. In addition , the patient was started 
on a nebulization regimen consisting of 8-10 drops of Aerolone and 
60 drops o f Tergemist by hand nebulization 4 times a day . The pa
t ient was encouraged in slow deep breathing, and in addition she was 
encouraged to cough and expectorate mucus when this was present . 
She was also encouraged to take part in physical activity, since 
iatrogenic restrictions had previously been placed on participation 
in sports. Over the course of the next three months the patient had 
only on e episode of moderately severe dyspnea and wheezing. She nev
ertheless maintained her treatment regimen, and in  of '63 the 
Vitalometry results as listed we~e obtained. 

Since the summer of 1963 the patient has been entirely free of 
any asthmatic attacks. Most recent vitalometry testing was in  
Of '64 , and the results after bronchodilators were virtually normal. 
It is to be · noticed, however, that the results before bronchodilators 
Were still modestly obstructed. For that reason the patient was con
tinued on her inhaled bronchodilator therapy although all other meth
Ods of treatment have been discontinued. 



"' 3 -

Date : -63 Date: -63 Date : -64 

BBD % ABD % BBD % ABD % BBD % ABD % 

:FVC 2477 95 2764 106 2.765 104 2880 109 3040 113 3078 114 

:FEVo . 5 803 32 1222 44 1393 50 1540 54 1371 45 1760 57 

:FEVl. o 1393 56 2041 74 1976 71 2333 81 1951 64 2419 79 

FEF 0-25% 1 . 75 40 2.64 60 3.42 75 3.62 80 3.55 77 6.08 132 

FEF25-75% 1. 02 42 1.76 73 1. 53 62 2 . 26 90 1.20 48 2.01 80 

FIF 1.86 55 2.54 76 3.23 94 3.46 100 3.35 95 4.84 130 

0.87 46 1.57 83 
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Cll Be #2 :  
~ 

This 48 y /o  woman was entirely well except f or the usual 
inor illnesses until  1963 . At tha t time she developed a 

~cold " manifested by rhinorrhea, post-nasal drainage, and a cough 
tbat most frequent ly occurred in paroxysms at nightc Al t hough at 
first the cough was non-productive, over the cour se of days or weeks 
·t became productive of clear whit e sputum . These symptoms persisted 
~ith varying severity throughout the fall and winter of 1963-64. Be~ 
~ause of persistence of thes e compla ints she was seen in the Medicine 
clinic on , 1964 . Her exam at that time was entirely normal ex
cept for a few expiratory wheezes in both upper lobes . A chest x-ray 
was normal, as was the CBC, urinalysis and serology. She was treated 
wi th antihistaminics . 

Late in the summer, the patient's first episode of wheezing and 
dys pnea occurred, and these were severe enough t o cause her to call 
her fami ly physician . He sent a liquid medic ine which caused com
plete relief of sympt oms for approximately 2 weeks . Subsequently, 
how -ver, she developed frequent severe episodes of dyspnea with 
wheezing that caused her to seek aid in the Emergency Room and 
Cl inic 10 times between 64 and 64 . On each of these 
occasions she was treated with a variety of dr ugs and mechanical 
assistanc e , including inhaled bronchodilators administered by IPPB, 
intravenous aminophylline, subcutaneous epinephrine, oral amino
phylline, rectal aminophylline, and oral ephedrine . Nevertheless, 
a most continual respiratory difficulty and c nugh pe r sisted . 

On -64 the patient developed an episode similar to the 
preceeding episodes excepting for the rapid progression of s ymp
toms , She wa s b r ought t o the Emergency Room by her husband, and 
by the time of her arrival she was complete ly comatosed, cyanotic, 
unresponsive to pain, and she had a markedly depressed respiratory 
rate , Contr olled ventilation by IPPB, ep inephrine , and intravenous 
aminophylline caused a rather dramatic reversal of her symptoms . 
She was admitted for a 19 day period for control of her dise ase . 
During that a dmission the patient was treated with oral and inhaled 
br onchodilators, frequent assisted ventilation , inhalations of muco
myst , prolonged heated aerosols, and fai r y large doses of steroids 
that were tapered by the time of patient's discharge . 

Since discharge the pat ient ·has again begun to have frequent 
episodes of r espiratory distress despite treatment with the various 
measures outlined above . On 65 the patient wa s begun on oral 
Prednisone 60 mgm " daily, and during the ensuing week she noticed 
mar ked impr ovemcsnt of symptoms which has been maintained to the 
Present time . On 65 the dosag e of prednisone was reduced to 
3o mgm . daily . 

The patient has no family history of allergy, nor is she aware 
Of any precipitating allergen in her diseas e. A pr ogram at home to 
suppress dust has been insti t uted, rugs have been removed, and she 
has obt ained a foam rubber p i llow. This has caused no noticeable 
benefit . 
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Date : -64 Da te: 64 Date: 65 Date: -65 

0200 % 0800 % BBD % ABD % BBD % ABD % BBD % ABD % 

rvc 1.40 39 l. 50 41 2 . 60 72 2.85 79 2.40 67 2 . 70 75 2.25 63 2 . 60 72 

rEVo. 5 0 . 30 21 0 . 40 27 1.10 42 l. 20 42 0 . 85 35 1.00 37 0.80 36 1.30 50 

fEV1 . 0 0.60 43 0.70 47 1 . 60 62 l. 70 60 1. 40 58 l. 50 56 1.25 56 l. 70 65 
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This was the 14th admiss ion for this 35-year-old  female 
wbO had been treated for asthma since age 9. She had been admitted 

11 t imes in t he past year out of 30 emergency r o om visits f or ast hma 
~ich could not be contro lled in the emergency room. The presen t 
;t tack had las ted t wo days wi t h only moderate re lief on drug and in
palation therapy at home. No triggering fac t o r could be e licited 
fo r this par t icular episode. 

Her as thma his t ory da tes ba ck t o age 9 1 when she first devel
oped acute wheezing epis des usually ass ociated wi t h her menses and 
las ting 8-48 hours, wi t h spontaneous regression. She had no severe 
trouble un t i l af t er her first de l ivery , i n 1950. Since 1 she had 
never been completely free of sho~tness o f breath or wheezing 1 with 
3-4 a ttacks yearly r equ i ring medica l care. The severity and fre
que ncy o f a ttacks pr ogressed dur i ng the pas t 13 years , but especial
ly bec a me more s evere and frequent during the past year . The on ly 
time she had b een re l ative ly symptom-free was during h e r pregnanc ies , 
with t he e xcept ion of the l ast one , deliver ed 3 months PTA . She re
quired hospi t a l ization here during the las t tr imester of pregnancy 
for as t hma control . Fol l owing delivery, she had a t ubal l iga t ion . 

In 1952 , she received an a llergic work-up wh ich revea led al
l ergies t o ragweed, chicken feathers, ca t hair, t obacco , a n d house 
dus t. A series of desensitization injections were given with only 
sl ight if any re lief of her asthma a t tacks . These we re subsequent
ly discontinued. 

She was foll owed in the chest clinic and e mergency room since 
1956 wi th 3-4 attacks of acut e a s t hma yea r l y . These were treat ed 
with aminophylline , epinephrine, hand nebulization 1 antibiotics , 
seda tion and intermittently wi t h s teroids bo t h as in-patient and 
out-pa tient the r apy . 

During t he pa s t 12 mon ths, she was n e ver fre e of wheezing and 
shortnes s o f breat h despi te vigorous out-patient t herapy including 
Prednis one 10-20 mg . daily . She was seen in the emerge ncy room 
about ever y 2 weeks and required hospitalization a bou t every month 
for va rying periods of t ime for i n-patient treatment. On several 
of these admissions it wa s noted that s he b eca me almos t symptom
fre e immedia t e ly after admission before in-pa t ient t herapy c ould 
be s tarted . A psychiatr ic eva l uation was obtained wi th a diagnosi s 
Of pass ive-a ggressive personality trait distur bance, dependent t ype, 
and a psychophysiologic respiratory reacti on. On occasion an asth
ma tic attack could b e precipita t ed by suggesting discha r ge . During 
the past year essentia lly no c hange in vitalometry s tudie s occurred . 
She was never noted to have more t han a mildly productive cough of 
White sputum during t hese a ttacks and no productive cough be t ween 
~cute episodes . No evidence of pulmonary infec tion was found dur
lng the pas t year which might ha ve triggered her asthma. She had 
not received steroids f or over a month prior to h e r l ast a dmission . 
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Family and socia l history: The patient was a 3 5-yea r -old unmar
·ed high school graduate, one o f 3 siblings and presen t ly livin g with 

t~r grandmo t he r. She had 6 children , ali living and we ll . Her brother 
~s chronic ha y f eve r . She d id not s moke. 

Physic al e xaminatio n r e vealed a we ll-deve l oped, well-nourished 
olored fema le in mild r espir a t ory d i s t r e ss , lying quietly in bed, 

complaining of shortness o f breath and audible wheezing . BP 100/70, 
~ulse 110 , temperature 98 . 8°, r e spirations 30. No cya nosis , clubbing, 
edema or venous dis tention was pre s e nt . Posit i ve physical findings 
were confined t o t he t hora x , which revealed an overexpanded chest with 
10w diaphr agms , a udible exp ira t or y wheezi ng and prolonge d expiratory 
pbase . The lung fields were diffusely hyperresonant wi t h scattered 
wbeezing, prima rily e xp i ra t or y, throughou t both lung fields . Exami
nation of the heart r eveale d a sinus t achycardia; o t herwise , no ab
norma li t ies were no t ed . 

Hospi t al cour se : Upon arrival at  af t er 8 hours of 
emerge ncy r oom t herapy i nc luding adrenalin , ami nophylline and in
balat ion ther apy, t he pat i e n t was in only mild dis t ress . She was 
placed at bed r es t a n d s t a rt ed in IPPB with hea ted mainstream Terge
mist and 5% pr opylene glycol with Alevaire and Aerolone in side-arm. 
She was given 500 mg . ami nophylline suppositories every 12 hours, 
phenobarbital 1/2 gr. t . i :d., and epinephrine 1/ 1000 q2h prn for 
wheezing. 

S~e responded we ll to this trea t ment, bringing up only a slight 
amount of whi t e sputum daily with mixed flora on smear . She remained 
afebrile. She became almos t free of wheezing and had r elief of her 
shortness of br ea t h by t he 3rd hospital day. She was considered for 
discharge, but was t o be kep t 3 more days bec a use of family problems 
which were to be solved ove r t he weekend . On t he day of expected 
discharge , she developed another relatively mild attack of asthma 
which progressed during the day . She was giv e n a dr enalin , 500 mg . 
aminophylline by IV drip , and 60 mg. of secona l , and placed on the 
IPPB with"'--the above mentioned medications. She developed more dysp
nea and a ir- t rapping despi t e t his therapy, which was repeated every 
4 hours . She was then given 150 mg . of Solu-Cortef. She seemed to 
respond somewhat t o treatment, only to be found dead a shor t time 
later . 

At autopsy the classical findings of as t hma were found . There 
Was overdistention of t he alveolae , but there was no disruption of 
alveolar septa . Of special importance is the fact that most of the 
small bronchi from approximately the fourth order of bra nching down 
to the ter minal bronchioles were filled with a thick, viscid , tena
Cious, greenish , mucopurulent exudate that was stripped only with 
difficulty from the bronchi. 
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LABORATORY DATA 

...---- 1952 1957 1962 Last Admission 
63 / 63 

aerna tocri t 40 47 44 41 

wac 10,150 8700 7650 5600 

piff . 80 segs Norma 1 9 eos 7 eos 

59 segs 57 segs 

-
FEV0 . 5 0.3 - 0.3 0.4 

FEVl. 0 0.65 0.4 - 0.7 0.5 

FVC 1.9 1.5 - 2.3 1.7 

% PVC 76% 60% - 80% 64% 

EKG RAD and RAD · 

normal 
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to consider basi c definitions of common lung pr oblems, since so many differ
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of the categories de c ided upon was labeled generalized obstruct ive lung dis
ease. This c lassifica tion refe r red to "generalized obs t ruct ive lung disease 
refers to the condition of subjec ts with widespread narrowing of the bronchial 
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Gough , J .: 
bronchitis . 

Post-mortem differences in asthma and in chronic 
Acta Allerg , 16:391, 1961. 

Naylor , Bernard ~ 

tree in asthma " 
The shedding of the mucosa of the bronchial 

Th orax 17 : 69 , 1962 . 

The pathological findings in fatal cases of status asthmaticus as de -
cribed by all of these authors are fairly unif orm , although di fferent auth

srs stress differen t parts of the pathological picture. On opening the thor 
acic cage i t is apparent that b o th lungs are a cutely distended , and they fi ll 
~be chest c ompletely covering the pericardium and nearly meeting in the mid 
line anteriorly. They fail to c ollapse once the negat ive intrathora cic pres 
sure has been released 9 On cut surface the lungs show a striking picture 
with numerous gray , glistening mucous plugs s c attered throughout the air pas 
sages . These extend from as high as the main b ronchi to as distal as the re
spiratory bronchioles . 

In the microscopic exam the most striking f e ature in any sec t ion is the 
presence of a dense exuda te in the br onc h ial lume n . There is a mass of a 
basophilic mucoid ma t erial , in whi c h spirals of c ells are intertwined . The 
cellular content c onsists of eosinophiles which a r e scattered evenly through
out the mucoid portion and some epithelia l cells . These c ells appear singly 
or in gr oups , and they are normal c ilia ted c o lumnar ce lls that have been de 
tached from the mucosa . The rema ining mucosa may cons ist only of a few re
serve or basal cells . There are areas of regeneration at focal points of 
the bronchial wall. There is marked mucosal edema with separation of the 
supe r ficial cells. There is a marked i nfiltrate of cel ls which are mostly 
eosinophiles with very few polymorphonuclear leukocytes . The basement mem 
brane is markedly thickened . Beneath the bas e ment membrane are many eosino
philes, striking dilatation of the capillary blood vessels, and e dema of 
the c onnec tive tissues . The mucous glands are very a c tive a nd smooth mus
cles in the walls of the bronchi show considerab l e hypertrophy . 

Gough (8 ) has emphasized that t here is no destruction of the alveolar 
septa . He and his c o-worker , Leopold , further emphasize that there is n o 
cellular infiltration in the terminal bronchioles. These findings help to 
differentiate the asthmatic from the chr onic bronchitic or the patient with 
emphysema. 

ASTHMA IN INFANCY 

10. _ Buffum, W. P .: The prognosis of asthma in infancy. J . of Allergy 
30 : 165 , 1959 . 

11 . Buffum, W.P .: Asthma in infancy . Ped . Cl in . of N. Amer . ~:6 83 , 
1959 . 

12. Wittig, Heinz, J ., Cranford, M. J ., and Glaser, Jerome : 
lationship between bronchiolitis and c hildhood asthma. 
up study of 100 cases of bronchiolitis in infancy u J . 
30:19, 1959 . 

The re-
The follow

of Allergy 

13. Selander , Per : Asthmatic symptoms in the first year of life " 
Acta Paedriat. 49 : 265 , 1960 ~ 
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When various authors speak of asthma during infanc y it is difficult to 
tell how the diagnosis is made . The syndrome of bronchiolitis 9 which is pro
~ablY infectious in origin, may not be readi l y dis t inguished from subsequent 
true asthma. Wittig (12) followed 100 children wi t h the syndrome of bronchi
olitis with fever for an average of 2 . 5 years . He found that 32 of these 
cbildren developed clear-cut recurrent bronchial asthma . 

Buffum (10 9 11) and Selander (13) each followed large groups of children 
wbO had the onset of what was felt to be true asthma in infancy . It was 
found that 80% of these children were symptom-free by the age of 6-11 years. 
fpose children that had clear-cut skin sensitivity to egg were found by 
suffum to be less likely to be free of symptoms by the end of the follow-
UP period. 

ASTHMA IN CHILDHOOD 

14. Rackemann, Francis M. , and Edwards, Mary C.: Asthma in children . 
A follow-up study of 688 patients afte r an interval of 20 years . 
N. Eng. J. Med. 246:815, 1952 9 

15. Rackemann, Francis M. : The prognosis of asthma in children o Ped e 
Clino of N. Amer . 6 : 725, 1959. 

16. Smith, J. Morrison: Prevalence and natural history of asthma in 
school children . Brit. Med. J . l:711, 196 1 . 

According to Rackemann (14, 15) the prognosis for childhood asthma is 
good. In his 20 year follow-up of asthmatics with the onset of disease be ~ 
fore 13 years old, 30% of the patients were virtually cured , another 20% had 
no trouble as long as they avoided the offending cause, and another 21% no 
longer had asthma but had developed hay fever . This made 71% who had done 
very well. Fifteen percent still had mild symptoms , but only 11% of the to
tal were having any real trouble . Eleven patients 9 or 2 Q4% of the total 
series, had died from their disease. That is to say 1 0.88% of the children 
with asthma had died of this disease. 

During childhood the incidence of asthma in boys is about twice that of 
girls. Thus Smith (16) found the incidence of asthma in school children in 
Birmingham, England, 2.85% in boys and 1.02% in girls during the early school 
Years. In both groups, however, the incidence had fallen to 0.9% by young 
adulthood. 

ADULT ASTHMATICS 

17. Rackemann, Francis M. : A working classification of asthma. Amer. 
J. Med. ~:601, 1947. 

18. Rackemann, Francis M. : Other factors besides allergy in asthma . 
J.A.M.A. 142:534, 1950 . 

19. Fagerberg, Erik: Studies in bronchial asthma. I. Examination of 
patients with bronchial asthma. Occurrence of asthma without and 
with specific allergy and the cause of the disease. Acta Allerg. 
11:293, 1957. 
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20. Fagerberg , Erik : Studies in br onchial asthma , II, A comparative 
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the eosinophilic system as occurring in cases of intrinsic and ex
trinsic asthma . Acta Allerg , 14 : 69 , 1959 . 

The classification of adult asthmatics is much more difficult . However , 
everyone agrees that the older the a ge of onset of asthma the more important 
infection is likely to be and the less important allergy is likely to be . 
Although the estimates of the number of adult asthmatics caused by allergy 
varies considerably , that of Fagerberg (19) of 17% seems very reasonable . 

Most authors would estimate that at least 40 to 50% of all asthmatics 
have the onset of their disease in childhood . The onset of asthma after 55 
years of age is infrequent . Furthermore , early age of onset and intermittent 
asthma are associated and have a more f avorable prognosis, Asthma beginning 
in middle age is likely to be very severe and run a rather short course. 

DEATH FROM ASTHMA 
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From the various available ser ies one finds t ha t 90% of the patients 
dying of status as t hmatic us are over 30 years old ~ Most of these patients 
~ave had their disease for a number of years , but about 20% of the patients 
dying have had asthma for 5 years or less at the time of death . The average 
decade of death is from 50 to 60 years old, 

All authors stress the importance of the airway obstruction caused by 
viscid secretions , Quiet breath sounds in the presence of dyspnea indicate 
tbe ability to move little air , and hence are a serious prognostic sign . 
gypercapnia is likewise a poor prognostic sign . 
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z It is somewhat difficult to , determine the role of allergic hyposensiti~ 
t~tion in the treatment of asthma. Everyone seems to agree that skin sens1-
tlVity to specific allergens does not necessarily indicate that these are 
he cause of respiratory symptpms . Inhalation tests are much more specifiC, 

and they have been shown to correlate better with clinical findings; however, 
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eY are too complex and time consumi ng for routine cl inical use . When ev
t~ulilting th-e benefits of hyposensitization, most authors fall back on "a 
11) osiderable body of c linical evidenc e" (64). In this limited review I have 
c0vod only two semi-ob jec t ive e valuat ions of hyposensitization . Citron ( 57) 
f0

0
wed a clear-cut decrease in bronchial obs.truction t o allergens after hypo

'~ositization . His study , however, was of a carefully sele c ted group of 
, etients with clear-cut precipitation of asthma by pollen. Johnstone (59 ) 
P~e unable to detect any benefit clinically in a group of children treated 
~r four years with hyposensitization by a low dosage method. More object 
!~ evaluation is clearly indicated in this area. 

Various studies of bronchodilator drugs have indicated that the old 
tandbys of epinephrine, isuprel, ephedrine, and theophyllines are all ex

'ellent bronchodilators when used correctly . Sedat ives have a clear-cut 
c1ace in the treatment of asthma, since the slowing of respiration is a major 
~nerapeutic aim . When one utilizes sedatives , however, in the presence of 
status asthmaticus, one should be prepared to pe r for m artificial respiration 
snould respiratory efforts cease. Steroids are clear ly beneficial in severe 
cases; it should be noted, however , that it requires several hours for the 
beneficial effects of these agents , and dramati c effects should not be ex-
pected in status asthmaticus . · 

In all cases dying of status asthmati cus, the major factor is the ob
struction of airways with a thick, viscid, tenacious mucus. For this reason 
the use of bronchodilator drugs and steroids cannot be relied on alone. Cor
rectly administered inhalation therapy to maintain oxygenation, thin viscid 
secretions , promote better distribution of ventilation in the patient's 
chest, and relieve the work of breathing is the key to success in such situ 
ations . 
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