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CHRONIC BRONCHITIS 

I. Definition- Chronic bronchitis is a persistent or recurring cough 
wi th sputum production; and as such is a broad de­
script ive term that needs specific elucidation in each 
patient situation . 

II . Pathological Characteristics 
A. Tissue 
B . Sputum 

III . Etiological Considerations 
A. Non-specif ic physio-chemical irritants, inhaled 

1 . Tobacco smoke inhalation 
2 . Local and general air pollutants 

B . I nfec tious agents 
1 . Bacteria l 

a . D. pneumoniae d. Coag . pos . Staph . aureus in 
b . H. influenza C. F. 

'· c. Gram negative rods e. Strep. pyogenes 
2 . Viral and re lated agents 

a . Influenza viruses 
b . Adenovirus (3, 4 , 7 & 14) 
c. Ea ton agent (P , A. T.) 
d . Para influenza myxoviruses ( 1- 4) 
e. Echo viruses ( 10 , 11, 20, 28) may only precipitate 

exacerbations 
C . Specific inciting agents 

"'- 1 . Extrinsic antigens 
2 . Intrinsic antigens 

a . Autoimmune reactions 
b . Bacteri~l antigens 

D. Non-specific irritants endogenous 
1 . Bacteria or bac terial products 
2 . Re t ained products of t issue injury 
3 . Vascular congestion - L.V.F. 

E . Constitutiona l or host factors often set the stage 

I V. Clinical Features 
A. Radiolog ical 
B . Physiolog ical 

1 . Types of obstruction 
2 . Bronchitis vs. emphysema 

C. Compl ications 
1 . Respiratory insufficiency 
2 . Cor pulmonale 

V. Treatment 
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A 28 year old whi te female mental defective with 18 PMH admissions, 
pad 9 admissions from 1953 - 1960 for meningitis, tons illitis, T & A, 

4 deliveries, a ppendectomy and abortion , 

There were two admissions for a collagen disorder never conclusively 
classified but charac terized by ane mia, rheumatoid arthritis, fever, a 
pruritic, erythema t ous, urt i carial, skin ras h, lymphadenopathy , and hyper­
gammaglobulinemia. 

She was known to be a heavy smoker having smoked and inhaled one 
or more packages of c igarettes per day for 14 years . 

Her 12th - 16th admissions revea led evidence of acute and chronic 
bronchopu lmonary infection severe, due to pneumococci . During this time 
per skin eruption was under trea tment wi t h steroids . Two liver biopsies, 
3 kidney biopsies, skin and lymphnode biops ies failed to yield a specific 
etio logic .diagnosis. She had a persistent , progressive, productive cough 
wi th increasing shortness of brea t h . 

Her 17th admission (two months befor e her death) was for extensive 
pulmonary function studies shown below . 

Her 18th and last admission, -63 , was precipitated by the fact 
tha t her dyspne~ which was progressively increasing in severity, had be­
come intractable and i ntolerab le . She developed profound respiratory in­
sufficiency , , persisted with high fever and even though her respira­
tory function was responding to therapy , she developed peripheral vascular 
collapse and died, " 

She had developed a hypokalemic alkalosis, azotemia and respiratory 
alkalosis < Pa t hologic s tudies revealed she had a confluent Gram-nega­
tive bronchopneumonia with severe br6nchi tis and bronchiolitis as well 
as a severe hypoxic glomeru li tis . 

"-
LAB DATA 

  .   

lib 10 11 9 . 9 10 . 8 
llmct 35 43 35 35 
WBC 9500 18,600 15,000 12,700 
Diff N Left Left Left 
BtJN 10 25 90 
co mM/L 30 40 24 27' 
CJ. 2 

95 88 88 86 
N"a 142 132 132 129 
E: 4 . 1 6 .0 4 .. 7 3.1 
D:rine ml/24 h r . 300 75 400 
Wt ' 47 48 46 
PH 7 . 0 7 . 3 7.6 
l>aco mmHg 160 50 29 
Pao2

2 (100% o ) 340 485 500 
Sao2% (Room ~ir ) 65 
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PULMONARY FUNCTION DATA 

PRED . 196 

t~ l Lung Cap . (ml) 4.9 4 
'1'0 idual Vol . (ml) l. 24 
lt~JTLC (% ) 25 
It reed Vita 1 Cap . L 3 7 
fO reed Exp . Vo 1 . 0 . 5 sec . 2 . 2 
~reed Exp . Vol . 1 . 0 sec. 2.8 
~reed Exp . Flow 0-25% L/ sec . 6 . 3 
~reed Exp. Flow 25-75% 3.4 
~reed Exp . Flow 50-75% 2.6 
~reed Insp . Flow 4 . 8 
Vi t . Cap . Exha 1 . Time , sec . 4 . 0 
~1m . Cap . Blood Flow , L/min . 5.5 
Memb . Diff . Cap , ml / min. x mmHg. 7 2 
cap . Blood Vol . , ml . 167 

1962* 
 

1963 

3.2 . 0 
1 . 6-50% .49-25% 
2 . 1-65% .76-38% 
4 . 8-(77%) . 87-(14(.'' ) 

1.14-(3 4%) '21-( 6 . L.jb) 
0 . 7 6 - ( 2 9% ) . 12- ( 4 . 6% ) 
3. 90- (81%) .1-( 43%) 

6 . 2 12 . 3 

. 
1963 

6 . 48 
4 . 85 
75 
1.64 
0 . 25 
0.40 

17.4 
51 
168 

brkedly increased capillary blood flow cause u ndetermined . 
Slight l y decreased diffusing capacity and normal capi llary volume. 

63 

pH 
Paco2 mmHg 
Pao2 mmHg 
VE L/ min 
Resp. Rate 
V0 ml. /min . 

2 
V co rnl. / min . "--

2 

* Steroids and hospitalization 

ROOM AIR 

7 . 40 
35 
78 
12 . 33 
20 
287 

296 

7.37 
39 
675 

R . A . 
EXERCISE 

7.37 
39 
67 
20 . 18 
25 
619 

574 

. 
1963 

0 . 8 

0.2 
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A 39 year old wh ite male who had mild to moderate a llergic rhinitis 
for several years prior to age 35 when he first deve l oped a persistent 

0ugh pr oduc ti ve of mucopurulent sputum several ounces per day . He saw 
cumerous phys i cians and was given antibiotics and antihistamines. Spu­
~um cul t ures repea tedly revealed Pseudomonas aeruginosa " Allergy studies 
failed t o yield any t h ing but sensitivity to house dust . Sinus X-rays and 

. clinical examination revealed persistent sinusitus and polyposis. He was 
a heavy ciga1·ette smoker for some 15 yea rs. WBC varied, and periodically 
tbere was mar ked eosinophilia 8~22% . He was given Polymyxin on sevex·al 
occasions wi t h l itt le success 

Progressive severe respirat ory insufficiency with weight loss led 
to his admission to Methodist Hospital 4-6-61 . He was hyperpneic , 
severely dyspne ic, slightly cyanotic , Blood pressure was 134/ 92 0 Severe 
inspirat ory and expiratory wheezing was noted, but there was no evidence 
of pneumonia . X-rays revealed marked overdistension of the lungs but no 
bullous lesions and no conso l idation . WBC was 14 , 000 with 22% eosinophiles. 
Sputum , which was very thic k and purulent , revea led a heavy growth of 
Pseudomonas . Br onchoscopy and b ronc hography revea led severe bronchitis 
especially involving the RML especially. He fai led to respond to anti­
biotic s: Penicillin , Tetracycline , St reptomycin and Polymyxin B 1 along 
with a moderate br onchial hygiene aerosol therapy . His condition was 
deteriorat ing , and he was having severe wheezing and dyspnea . 

At t his point, 61 , an intensive the rapy consisting of broncho­
dilator by I PPB at 3 0 em H

2
0 q. 2 h , with continuous heated mist of 

Tergemis t and 2% propy l ene glyco l was started . Pos t ura l drainage with 
ches t clapping was done during IPPB treatments in a knee chest position. 
Sat. Sol . KI , 15 gtt t . i . d . pc, Medrol, 16 mg q . i . d ., and Aminophylline 
supposi tor ies , 500 mg q . 6 h were started . All antibiotics were stopped. 

Copious amounts of thick mucopurulent ma teria l and some solid bron­
chial plugs were produced over the ensuing weeks with progressive func­
tional improvement . He was discharged on a similar but modified program 
on -61 . 

He was no t seen again by us until , 1963 , when he reported he 
Was asymptomatic by Sept ember, 1961 , when he s t opped ster oids and short­
ly t her eafter stopped the nebul i zation treatment . In , 1961, he 
had a relapse of product ive cough and wheezing dyspnea as always pre­
ceded by purulent nasal infection ., He was under the care of an ENT sur­
~eon who had done sever a l procedures t o correct his nasal problem and an 
1Uter nis t who was concerned with his general care especially his hyper­
tension which had pers isted . He had no evidence of r enal disease. He 
Would improve each time on steroids , nebulization and antibiotics. He 
Was recovering from one such episodes when seen in , 1963 . He 
again had Pseudomonas infection in the nasal and bronchial secretions . 

h He was once .again adv ised in r egar d to his t herapy program and 
as done very well with only rare wheezing dyspnea . However, later he 

again abandoned h is b ronc hia l hygiene pr ogram but continues on steroids 
o~ally and by aer osol a nd Peractin oral and remains c linically well . 
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 1961  1963  1964 

PRED . ABD . BBD . ABD , BBD , ABD . 

, rvc 4 , 85 3 . 87 5 . 3 5.3 5.0 5.2 

tBVo . 5 
>60% L 01-28% 2 . 7-51% 2 . 8-52% 2 . 9-58% 3 . 2-62% 

fEV1. 0 
>75% 1 . 48-38% 3 . 8-72% 3 . 9- 74% 3 . 8-76% 4 : 1-'79% 

fEFo-25% 
8 <3 1 . '7(20%) 5.9(72%) 6 .6(80%) 9 . 7(115%) 10.5(128%) 

· fEF25-75% 
4 , 5 0.4(9%) 2 . 7(59%) 2 . 9(65%) 2 . 8(60%) 3.8(85%) 

f!F 6 . 3 4 . 2(67%) 5 . 3(84%) 5 .6(89%) 6 . 0(96%) 6.7(106%) 
rLC <6.5 7 2(110%) 7 . 25 
av/TLC <25% 46% 27% 
1 Min N2 Index l. 5% 3 . 2% 1 . 5% 

ROOM AIR REST 100% 02 EXERCISE - 100% 02 

sao2% ro r • 100 100 ;:,_ ,_ .. 

Pa02 mmHg 85 633 621 

pH 7 . 45 7.45 7.34 
PaCOr, mmHg ___ 37 37 44 

,!, 

CaCOr, mM/L 22 23 23 
,~. , 

PA02 110 663 :3 56 

A-a 02 grad , 25* 30 35 

* Evidence only of a mild defect in distribut ion of ventilation to blood 
flow . ""'-
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A twelv e year old white male admi tted · , 1963, with severe 
asthma t ic b r o nchi tis. He was the product of a nor mal pregnancy and de­
livery and was well until 17 months of age at which time when he was noted 
to be extremely i rrit able and failed to walk. Diagnosis of Vitamin D 
resistant rickets was ma de which wa s treated fairly successfully ; it has ­
required trea t ment intermi ttently since " Abou t the same time he began to 
nave asthmatic at t acks which have persisted intermittently ever since . 
}liS as t hma has never been severe enough t o precipitate a hospitalization 
for acute r espi r a t ory distress . However , since he has been t hree years of 
age , he has inter mi t tent ly received ACTH a nd adrenal steroids in or der to 
maintain complete symptoma t i c control . His on ly therapy has been steroids 
and oral o r i n jection bronchod i l ator therapy . There is a family history 
of rickets and asthma on the paterna l si de of t he family. Examination re­
vealed blood pressure of 100/70 ; pulse was 70; respirat ions were 34; 
neight was 50 , 5 inches . He i s a well - deve loped, symmetrical child with 
no evidence of secondary sexual development. Lungs revea l evidence of 
marked overdistension of the chest with increased AP diamet er , scattered 
areas of diminished breath sounds as well as inspiratory and expiratory 
wheez i ng and scattered crackling rales. The abdomen revealed two previous 
herniorrhaphy scars but o therwise no abnormalities. The genitalia were 
quite imma t u r e wi t h virtual ly no pubic hair. Testes were small and atro­
phic . Skin is s moot h and clear, almost pale , delicate and infant- like. , 

La bora t ory studies inc l uded 24 hour urine , ca lc ium - 256 , phospho­
rous - 110 , 17- hydroxycorticoids - 4 . 9 . The PBI was 6 . 3 ; BUN was 17 ; 
fas ting blo od sugar was 55 ; sodium was 143; pot assium was 4 . 5; co2 was 26 ; chloride was 103 ; calc i um was 9 . 9 ; phosphorous was 3 . 8 ; alka­
line phospha t ase was 6 . 0 ; albumin was 5 . 3 ; globul i n was 2 . 1 . X-rays 
indi ca t ed a b one age of six years in t h is twe lve year old boy . There is 
no evidence of ac tive ric kets or osteoma lac ia. A swea t sodium chloride 
tes t was negative . In i tial sputum cul ture revea led Ne isser ia catarrhalis 
and Strept ococcus v i ridans , but after several days of treatment, the pa­
tient began to raise 8ld mucoid and mucopurulent plugs which when cul­
tured revea led Pseudomonas aerug inosa which was sensitive t o polymyxin, 
kanamyci n , 'colymyci n . The pulmonary function test summary is shown on 
the followi n g page . Therapy c onsisted of aerolone compound br oncho­
dilator , 10 drop~ with Tergemist solution, 30 drops, by i nter mi t tent posi­
tive pressure b r ea t hing a t 25 em. of wa ter pressure. He was also given 
Aminophylline , 250 mgms ., before each meal and at bedtime , and each 
bronchodilator treatment whic h was given every two hours was followed by 
continuous heated mis t aer oso l of one par t Tergemist, three parts dis­
tilled wa t e r wi t h Pr opylene Glyco l q s to 2%. Librium , 5 mgms . was used 
as a sedativ e one t o three times daily to help a llay his anxiety , and 
°Ccassionally Aminophy l line suppositories were used at night. On admis­
Sion his white blood count was 9 , 000 wi th a normal differential . After 
the institution of aer oso l t herapy with the appearance of lar ge numbers 
mucoid plugs in his sputum, the whi t e b lmd count rose to 12 , 000 with 36% 
eosinophils which was also ac companied by e xacerbat ion in his asthmatic 
8 Ymptoms with the gradual clear ing of h is sputum t o t he point where he 
Was only raising clear muc ous, and the a sthmatic symp ~ oms subsided , and 
the white blood count fell again t o 5 , 000 wi l h S% eosinophils. Saturated 
~0 lution potassium iodide , 7 drops, 3 t imes daily after meals was added 
? his therapy. He was not given a ny steroids, a n d after several days of 

Vlgorous br onchial hygiene, with c leari ng of t he sputum , the Pseudomonas 
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disappeared from the sputum cultures. No antibiotic therapy had 
been given, but had the Pseudomonas persisted in the sputum, poly­
myxin or ~olist yn aerosol with pancreatic Dornase would have been 
started by aerosol. 
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 12 YR . VV .Ivl. 50 1/ 2 !N. '(0 LOS . 

FVC 

FEV0 .5 
FEV I .0 

FEF 0-25% 

FEF 25·-75% 
FIF 

. . l DAY 10 
PREo ·I AoM . / DAY 2 1 DA Y s_. __ t_ss=-o--j-_:...:!As=o:.._ __ _ 

2. 1510 .55 (26%) 1 1. 2 (56%) 12. 17 (1 00%) ! 2.33 2.54 (>I OC%) 
: ! 1 

> 60% I 0 . 23 ~.2% 0 '5 42% I 0. 85 40% ! I . 07 I . 18 4 7% 
I ! I 

>75% I 0.33 60% 0.9 75% ! I .23 5'7% , I .37 I .57 62% 
! • i 

3.6 10. 75 (20%) ! 1.7 (4'7%) 12 .24 (63%) ! 2. 68 3.5 (96%) 
; ~ ~ r 

2. o i o. 27 ( 14%) l o. 37 ( 19%) l o. 56 ( 28%) ~ o. 6o 1 . o (50%) 
I ! l ~ 
, ; J r 

2.8 I 0.74 (2'7%) I 2.6 (90%) l 2.82 ( IOO%) ! 3.80 4.7 (>IOO%) 

 6~. YR. RETIRE D CAB INET WORKER 4 HO SPITAL IZA T I ONS FOR SEVERE RESPIR/\ TORY 
INSUFFICIENCY WITH HYPERCAPNIA AND TWO EPiSODES OF RT HT FA ILURE PRI OR 
TO 192_6. 

PRED. 1953 1953 1954 

FVC 3.6 
""-.. 

FEV0.5 2. 15 

FEV I .O 2 . 70 

FEF 0_25% 6. I 

FEF 25-75% 3 .4 

FIF 4.7 

  BBD ABD 

1.8

1

3.7 1 JG 4.0 

0.5 I 0.9 I 0.91· 1.1 
I I 
I I I I .5 I I .5 I .6 

1. 1 , 1.5 1 1.6 2.3 

0.4 1 0.5 l 0 . ) G.6 

I 6 ll l 4 3. 3.5 ! .0 

0.8 

2.5 

1964 
BBD ABD 

4. 1 

0.9 

1.4 

I :9 

0.5 

3.0 

4.6 

I .2 

I .9 

2. 5 

0.5 

6.0 

1959 
LOWEST MEASURED 
FUN CTION 

I .5 

0.3 

0.5 

0.6 

0.4 

2.0 
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with other methods of determining bacterial flora of the 
lower respiratory tract . New Eng J Med 269:664, 1963 . 

This was demonstrated to be the mos t re liable method for obtaining 
CUlture material from the lower respiratory tract . Studies failed to 
~eveal that the majority of patients with symptoms generally attributed 
to "chronic bronchitis" harbor bacteria in the lower respiratory tract . 

29 < Glynn, A. A., and Michaels, L . : Bronchial biopsy in chronic 
bronchitis and asthma. Thorax 15:142, 1960 . 

Results in 45 patients with chronic bronchitis or asthma . Asth­
matics differ in that they consistently revea led a heavy infiltration 
Of eosinophils in the ~amina propia . 



30. Cole, Mil ton B. , e t a l: 
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Longitudinal studies in emphysema; 
Amer Rev Resp Dis 80 : 915, 1959 . 

Periodic ''in Sauers'' of sputum eosinophilia unrelated to gross sputum 
paracteristics, patient's symptoms or meterological conditions were found 
~requently in spite of the absence of any evidence of allergy . Findings 
alSO unrelated to sputum flora , No data on blood eosinophilia. 

31. Erl i c h , H. : Bacteriological studies and effects of anesthetic 
solutions on bronchial secretions during bronchoscopy. Amer Rev 
Resp Dis 84. 414 . 19~1 . 

This study indicates a variable inhibition of bacterial growth in­
cluding M tuberculosis from sputum specimens obtained after topical anes­
tnesia for bronchoscopy , Variability and inhibi tion was felt to be re­
lated to duration and amount of exposure to anesthetic agent as well as 
viscosity of sputum which is increased tended to protect organisms against 
tbe effects of the anesthetic agent . 

pATHOLOGY 

32 . Reid, Lynne : Pathology of chronic bronchitis . Lancet 1:275, 
1954. 

This was the first real description of the changes associated with 
this disorder in relationship to the stages of severity of the disease. 
The following early changes were described: hypertrophy of goblet cells, 
purulent bronchiolitis , small peribronchial abscess cavities, oblitera­
tion of the lumen in some instances, and ultimately either localized or 
diffuse dilatation of the periphera l bronchi . In more advanced stages al­
veolar changes appear along with an organiz ing pneumonia, areas of col­
lapse with mucous plugging . 

33. Reid, Lynne : Measurement of the bronchia l mucous gland layer . 
A diagnostic yardst ic k in chronic br onchitis . Thorax 15:132, 
1960. 
~ 

The method involves comparing thickness of the bronchial wall with 
thickness of the mucous gland at the same point, thus establishing gland 
to wall ratio which was of significant value in differenti~ting patients 
With bronchitis from those with emphysema " 

34. Thurlbeck , W. N.: A clinical , pathological study of emphysema 
in American hospitals . Thorax 18 : 59, 1963 . 

This report is of significance in that all cases of severe 
emphysema, a history of chronic bronchitis was present in 85% while in 
the remaining 15%, hypertrophy of the bronchial mucous glands were pre­
~ent even though a clinical history of chronic bronchitis had not been 
recorded . The significant etiological factors in order of relative impor­
~ance were smoking , pulmonary infections other t han bronchitis and asthma. 
here was also a direct correlation between t he severity of the emphysema 

and the severity of cigaret t e smoking. 
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35 . Papanicolaou, G. N. , Bridges, E . L . , and Railey, C . : De­
generation of ciliated cells of bronchial epithelium (cilio, 
cyto, phthor ia ) in i ts relation to pulmonary disease . Amer 
Rev Resp Dis 83 : 641 , 1961 

This is a detailed discussion of t he degenerative changes of the 
ciliated columnar epithelium of the br onchial tree , Changes were di­
vided into three main groups , one - al teration of the nucleus char­
acterized by pyknotic , deep staining disrup t ion of nuclear pattern 
and chromatin clumping; two - cytoplasmi c alterations, acidophilic 
inclusion bodies , deprivation of cil ia; t he inclusion bodies may be 
particles of altered c hromatin similar t o t hat found in severe viral 
infections; t hree - changes denoting disintegration of the cell in­
cluding fragmenta tion, division, loss of nucleus or complete disinte­
gration into an amor phu s mass . 

36 . Thurlbeck, W, N. , and Angus , G . E . : The relationship between 
emphysema and chronic bronchitis as assessed morphologically . 

· Amer Rev Resp Dis 87: 815 , 1963 , 

37 , Hirschfeld , J , H.: Dilated br onchial mucous glands in chronic 
bronchitis : a neglected morphologic finding . Correlation 
of bronchosc opic and bronchographic appearance . Amer Rev 
Resp Dis 83 : 16, 1961 . 

38 , Olivia , V. S . , Bradley, C . Gr , and Williams, S . F . : Patho­
gnomonic signs o f chronic bronchitis , Amer J Roentgen 83:274, 
1960 . 

This study emphasizes active inspiratory, expiratory bronchography 
and the findings of br onchial gland di latation, bronchiolar diverticu­
losis , distor t ion of bronchia l walls wi th abnormal changes in caliber 
on inspiration , expiration and vary i ng degrees of cQincident emphysema 
and fibrosis , 

39 . Gandi , and Sannazzari, T . L . : Radiological investigations in 
bronchorrea: I. Chr onic bronc h i tis . Radiol Med (Torino) 
45 : 420 , 1959 . 

Stratibronchography was very valuable in defining the parenchymal 
as well as the bronchial lesions whi le angiopneumography provides a 
direct view of the pulmonary vesse ls . The principal bronchographic 
features are diverticuli of t he mean bronchi, ectasia of the peripheral 
bronchioli , irregular caliber of the dividing bronchi , variability in 
the thickness of the bronchial walls from atrophy to hypertrophy . 

40. Dunnill, M, S .: The pathology of asthma with special refer­
ence to changes in the br onchial mucosa . J Clin Path 13:27, 
1960 . 

On gross sec t ion , the lungs showed the presence of mucous plugs 
throughout the respiratory passages causing focal areas of collapse. 
Histologically , the prominent features are marked mucosal edema, dis­
ruption and shedding of t he columnar epithelium with loss of cilia, 
mucosal metaplasia with cuboida l .and stratified epithelium, thickening 
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of the basement membrane a nd f requen t ly eosinophilic i nfiltration . The 
author conc l u des b r onc hospasm appears to play l ittle or no role in the 
pathogenesis o f an a sthmatic attac k . · 

41 . Johnson, R . S . , and Sita-Lu msden, E . G.: Plastic bronchitis . 
Thorax 15:325 , 1960 . 

Brit ish ter m f or the c ondition known as muc o i d impaction in this 
country " Tha t is one of the important complications of eosinophilic 
br onchit is . This c ondition may mimic tumor, tuber culosis or other dis­
(•r''-; c rs , 

pHYSIOLOGY 

42 . McNa b , G , R . , Grove, W, S , , and Nar i ma n , S . : 
of physiological and patho logical find ings in 
c hitis and e mphysema : r e sponse to exe r cise . 
196 1 . 

A comparison 
chronic bran­
Thorax 16:56, 

43 . Ti ng , E . Y. , aud h"i1l;a ,. ~ ·· Jr.: Mechanics of breath-
i ng in chr onic o bstruc i iv e pulmonary disease . Amer Rev Resp 
Dis 88 :791 , 1963 , 

44 . Wi l l iams , M. H. , Jr . , a nd Seriff , N. S .: Chronic obstructive 
pu l monary d isease: An analysis of t he clinical , radiological 
and physio logical features . Amer J Me d 35 : 20, 1963 . 

45~ We lls, R. E ., Jr. : Mechanics of r e s p i ration in bronchi~l 
asthma . Amer J Med 26 : 384, 1959 . 

TREATMENT - ANTIBIOTI CS 

46 ' 

47 . 

F n1 r., ,-. 1 :-; • R S . ;,Jay, J. R . , and Spicer, C. C . : Chemotherapy 
of bronchi tis . Report to the research c ommittee of the Brit­
i s h Tuberculosis Association . Brit Med J 5258 : 979 , 1961 . 

'-.. 
Gande via , B ., and Cowling , D. C . : Antibiotic therapy in 
c hronic br onchi t is . Med J Aust, Nov . 18 , 1961, recommend 
i nitia l c on trol of purulent infection in the bronchitL:-- :,c 
accompl i s hed with 4 to · 6 million units of penicillin and 
two grams o f streptomyc i n daily or t e tracycline , 3 grams 
da ily, ei t her method for five to seven da ys . Tetracycline 
i s t hen cont inued one gram daily with i nc r eases to two grams 
in the presenc e of exacerbation . They emphasize t hat any 
a ttempt at l ong term control shou l d be d ealt with by ini­
tia l c omp lete clearing of the patient 's sputum . 

Nor ma n , P . S . : Antibi otic s in chron i c bronchitis and bron­
chiectasis < J Chronic Dis 15 : 719, 1962 , JAMA 179:833 , 
Ma r c h 17 , 196 2 . 

This and o t her studies which show distinct benefit in terms of 
cont r ol of daily symptoms , reduction in the i ncidence of exacerbation 
and r educ t ion in t h e number of positive cu l t ures for for hemophilus 
and pneumococ cus i n pa tients with chronic infe c tive , b r onchial disease 
again r aises t he interesting questions a s to why t etracycline has 
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such pecul iar clinical e fficiency n o t s har ed by other antibiotics . 
Whe ther r egular use of t h e se age n t s wi l l al t e r the ultimate course of 
the disease is s ti ll unknown . Te t racycline is kn own to be effective 
against three agents that have b e e n linked with bronchitis, hemophilus 
influenza , pneumococc us and Ea t on agent . 

49. Dowling , H. F . , Leper, Ma r k H. , a nd Jac kson, G. G. : Commen­
tary suppresive t herapy o f c hr onic bronchial infection . 
Clin Pharmacal Ther 3 : 564 , 1962. 

This is the bes t summary of all wor k d one t o date which leads to 
the conclusion that continuous t e t rac ycline t herapy is the most effec­
tive method of antibiotic administration de vis e d fo r diminishing the 
frequency of exacerba tion in patient s wi th c hr onic bronchial infection. 
r would point out that t here are no studies with comparison of comparable 
subjects utilizing effective b r onchial hygiene measures . In this review, 
it was reported t ha t some pa t ient s had t aken continuous tetracycline 
therapy for periods up to five years wi t h no untoward side effects. 

50. Edwards , G. , Charley, D. J ., Kea l , E . E . , and Fear, E . C. : 

51 . 

Treatment of acute bronchi t ic e x a c erbation . Thorax 18 : 90, 
1963 . 

Tyler, L. E .: Trea t ment o f exacerbations of chronic bronchitis 
ampicillin . Br it J Clin Pr act 17:321 , 1963 . 

This bacteriacidal agent is r eported t o be effective against H 
influenzi and pneumococcus wi t hou t signifi cant side ~ffects . 

52 . Millarc , F . J . C. , and Ba t ten , J . C. : Comparison of ampicillin 
and tetracycline i n chronic b ronchitis . Brit Med J 5331:644, 
1963. 

Continuous therapy was uti lized in 52 pa tients alternating 500 mgms. 
b . i . d . of t hese drugs . No significant difference was found except for 
somewha t greater reduction in t h e quantity o f sputum noted with ampicillin . 

53 . Louya , D. B. , and Kaminski , T.: Effects of four antimicrobial 
drug regimens on sputum super i n fecti on in hospitalized patients . 
Amer Rev Resp Dis 85 : 649 , 1962 . 

The use of large dose , mu lt iple , a n timic r obials in hospitalized 
Pa tients with pulmonary infections is pot entia lly a considerable danger 
to the patient because of superin fection . The most desirable regimen 
consists of the smallest a mount o f the appropriate drug necessary to 
~Uppress effec t ively or eradicate t he invading organisms. These stud­
tes further tend t o sugges t the safe ty of single dr ugs, prophylactic 
therapy . 

54 . Leper , Mark H.: Opportunistic Gram-negative rod pulmonary 
infection . Dis Chest 44 : 18, 1963 . 

Opportunistic infections of the lungs more often develop in hospi­
talized patients who have some form of underlying disease and constitutes 
a distinct t hr ea t in pa tient s with pre-exis t ing chronic bronchitis. In 
~his study 38% developed staphlococcal i n fecti ons, 35% Gram-negative rod 
tnfections , and 27% mixed s t aphloc ocqal and ·ram negative rod infections. 
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An over all incidence of hospi t al acquired pneumonia, 20% was observed 
for this g r oup of patient s . 

55 . Yow, E . M. ; Development of proteus and pseudomonas infec­
tions during antibiotic therapy , JAMA 149 : 1184, 1952 . 

TREA TJV; t- ~rT - OTHER AGENTS 

56 . Webb , Watts R : Clinical evaluation of a new mucolytic 
agent , acety lcysteine . J Thorac Cardiov Surg 44 : 330, 1962 . 

N-acetylcys teine is a derivative of ami no acid, acid-cysteine 
which is effective in liquefying mucous and desox . . :b ·: ·:u cJ•~ ic acid, 
but has no effect on fibrin or blood clots , Muc olys is is accomplished 
bY c levage of disulphide bonds, by the sulfhydryl groups of this agent . 
It apparently does not attack living tissue in that unlike proteolytic 
enzymes , it does not disrupt peptid linkages in proteins . (This agent 
has been used extensive ly in this hospital system and is most effec­
tive by direct instillation techniques , either through t r anstracheal 
catheters or endobronchial plas t ic catheters . It can also be adminis­
tered by aerosol . This substance reacts with rubber and metal and 
therefore, these ma terials mus t be avoided . It is a potent physical 
irritant; therefore , i t s usefulness must be carefully evaluated in 
those instances where there is some doubt about the need for bronchial 
la vage . One mus t always be p repared to evacuate the material that is 
mobilized if the patient's efforts are inadequate or ineffective . WFM) 

57. Palmer, K. N. V. , Geake , M. R . , and Brass, W. : Clinical 
trial of methylcysteine hydrochloride in chronic bronchitis. 
Brit Med J 1 : 280 , 196 2 . (an oral mucolytic agent) 

58 . Bruce , R . A ., and Quinton, K. C . : 
chymotrypsin or sputum viscosi ty . 

Effective oral alpha 
Brit Med J 1 ; 282, 1962 . 

59. Palmer, K. N . V. : New mucolytic agent by aerosol (Ascoxal) 
for inhala t ion in chronic bronchitis _ Lancet 2:802, 1961 . 

Thi s is a peroxide comb ination not available in this country . 

60 . Plest in, M , and Stuart-Harris, C. H.: Steroid therapy in 
chronic bronchitis . Lancet 1 :1311, 1962 . 

Thi s was a short term therapy study showing 65% of the pa t ients 
to i mpr ove , both functionally and symptoma t ically , The authors felt 
tha t the role of steroids in the treatment of chronic bronchitis was 
held somewhat in doubt as the result of t h is short term study and 
Pointed out the increased danger of bacteria l pneumonia . No comment 
Was made on t he relationship b e tween steroid therapy , antibiotic 
ther apy and other symptomatic measures. 




