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Many of us think of and search for the pneumococcus in pneumonic 
disease only, even though it has been known for many years that this 
specific organism can cause or complicate infection in parts of the body 
other than the lungs. Since Frànkel recognized the pneumococcus in 
1886, this organism usually has been considered as the cause of severe 
disease processes. When thinking of the pneumococcus in apneumonic 
conditions, most of us associate it with such serious diseases as peritonitis 
and meningitis. O n the contrary, in recent years it has been shown that 
many people are carriers of this organism, which is harbored as part of 
the bacterial flora, particularly in the upper respiratory tract and at 
certain seasons of the year, with no pathogenic effects. The advent of 
chemotherapy has renewed interest in the search for the pneumococcus 
in all its habitats. In pneumococcic infections other than pneumonia, 
chemotherapy has been of equal value in reducing mortality. As these 
infections are ordinarily more benign than pneumonia, however, the 
reduction in morbidity has been of even greater importance. 

At the Cleveland Clinic in the past twenty-four months, one or more 
types of pneumococci have been bacteriologically demonstrated from 
51 patients who were suffering from diseases other than pneumonia. The 
variety of sources of pneumococci and of conditions from which these 
patients were suffering, as well as their response to chemotherapy, when 
employed, has been enlightening. It is the purpose of this presentation to 
review the varying habitats and pathogenicity of the pneumococcus as 
seen in this group of patients, as well as to illustrate the importance of 
chemotherapy in reducing morbidity. 

The most common form of the pneumococcus is the so-called lance-
shape, which usually occurs in pairs (diplococci), each pair being sur-
rounded by a single capsule. However, it is often difficult to recognize, 
as it may be found in chains of single cocci which are not lance-shaped, 
especially in an avirulent form. The capsule may likewise be absent or 
non-demonstrable at times. Fortunately, it stains readily with all the 
usual aqueous aniline dyes. As everyone is constantly on the lookout 
for this organism, it may be suspected even in abnormal forms, and its 
presence proved through Neufeld's staining and typing. When secretions 
to be examined are very scant, they may first be implanted on Lòffler's 
medium which, in the presence of pneumococci, will allow rapid growth 
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and secondary typing within a few hours. The pneumococcus, although 
difficult to grow on some media, is both aerobic and anaerobic. Neufeld, 
in 1910, first recognized the presence of varying types; newer ones were 
recognized in succeeding years, the last being Type X X X I I I . Only 
Type III can be classified on smear alone, chiefly because of its large 
capsule. It has long been known as Streptococcus mucosus. 

The source of material in 51 patients suffering from diseases other 
than pneumonia was as follows: 

S p u t u m 18 
Ear 9 
Bronchoscop ic aspiration 7 
T h r o a t 5 
Paranasal sinus 4 
Pleural f luid 3 
Per i toneum 1 
Joint 1 
Culture of pos t - thyro idec tomy w o u n d infection 1 
Culture of pr imary brain abscess 1 
Culture of extradural abscess of spinal cord 1 

T o t a l 51 

All of these patients had one or more examinations of the chest, 
including roentgenograms. In no patient was pneumonia demonstrable. 

The following seasonal relationship was noted: 

J a n u a r y 3 
February 4 
M a r c h 6 
Apr i l 5 
M a y 6 
J u n e 6 
July 0 
August 1 
September 3 
O c t o b e r 3 
N o v e m b e r 7 
D e c e m b e r 7 

T o t a l 51 

This agrees in some measure with the seasonal incidence of the 
pneumococcus and pneumococcic pneumonia as found in public health 
surveys. 

The pneumococci were type-specific as follows (58 type-specific 
pneumococci were found in 51 patients; 2 patients had 3 types each, 
and one had 4). 
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T y p e I . . . . 
T y p e I I . . . 
T y p e I I I . . 
T y p e I V . . 
T y p e V . . . 
T y p e V I . . 
T y p e V I I . 
T y p e V I I I 
T y p e I X . . 
T y p e X . . . 
T y p e X I . . 
T y p e X I I . 
T y p e X I I I 
T y p e X I V 
T y p e X V . 
T y p e X V I 

The Type III pneumococcus was found to be the most frequent, the 
other types being fairly well distributed. 

The clinical diagnosis in this group of 51 patients varied as follows: 

Acute infection of upper respiratory tract ( c o m m o n co ld ) 9 
Otitis media 9 

Acute 7 
Chronic 2 

Bronchiectasis 7 
Chronic bronchitis, for which no cause except the p n e u m o c o c c u s 

could be found 5 
Chronic suppurative sinusitis, paranasal 4 
Incidental (cases of benign tumor of the mouth, rheumatic heart 

disease, and lung tumor ) 3 
E m p y e m a (2 postoperative to pneumonec tomy for pr imary 

carc inoma, and 1 associated with chronic lung abscess) 3 
Asthma 3 
Asthmatic bronchitis 2 
Septic arthritis 1 
Pulmonary aspergillosis 1 
Peritonitis, secondary to perforated peptic ulcer 1 
Primary brain abscess 1 
Extradural abscess of the spinal cord 1 
Post-thyroidectomy w o u n d infection 1 

T R E A T M E N T 

The diagnostic groups of patients are further discussed, particularly 
with reference to results of chemotherapy. 

The 9 patients with acute infections of the upper respiratory tract 
described their colds as persistent, and of at least several weeks' dura-
tion, for which reason sputum or nasal or throat swab specimens were 
examined. Since the pneumococcus was present, all these patients were 
given chemotherapy, sulfapyridine being used in 3 cases and sul-
fathiazole in 6, with quite prompt subsidence of symptoms. 
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2 T y p e X V I I 2 
1 T y p e X V I I I 2 

19 T y p e X I X 1 
1 T y p e X X 2 
0 T y p e X X I 2 
1 T y p e X X I I 4 
4 T y p e X X I I I 0 
5 T y p e X X I V 2 
0 T y p e X X V 0 
0 T y p e X X V I 0 
2 T y p e X X V I I 0 
0 T y p e X X V I I I 0 
2 T y p e X X I X 1 
1 T y p e X X X 0 
1 T y p e X X X I 1 
0 T y p e X X X I I 0 

T y p e X X X I I I 3 
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None of the 7 patients with acute otitis media was treated with 
chemotherapy. In each case the pneumococcus was found on establish-
ment of drainage, the latter being the curative procedure. Sulfathiazole 
powder was used in one case of chronic otitis media, and was felt to 
be very helpful. 

Chemotherapy was found to be particularly helpful in the 7 cases 
of bronchiectasis. In addition to a long-standing, copious, productive 
cough, 4 of the patients had had recurrent bouts of fever every two to 
six weeks. The attacks of fever promptly subsided following a course of 
sulfathiazole therapy and have not recurred to date. All 7 patients were 
found to have advanced bronchiectasis shown by lipiodol broncho-
grams, and were treated medically, 4 having lesions contraindicating 
surgery and the other 3 refusing surgical intervention. In 3 cases chemo-
therapy reverted the lesion to a dry stage with no other treatment. In 
summary, chemotherapy was of much symptomatic benefit in all the 
cases of bronchiectasis. One of the cases is reported as follows: 

A 55 year o ld steel w o r k e r was seen at the c l in ic in N o v e m b e r , 1940 because o f a 
c h r o n i c , p r o d u c t i v e c o u g h w i t h recurrent bouts of fever o f o n e - h a l f to one year 's d u r a -
t ion. H e stated that his s y m p t o m s f o l l o w e d l o b a r p n e u m o n i a . H e expec torated f r o m 
6 to 8 ounces of purulent s p u t u m dai ly , w h i c h was f ou l w h e n associated with fever. 
E v e r y t w o to f our weeks the t emperature was elevated 1 o r 2 degrees for per iods o f t w o 
o r three days. 

R o e n t g e n e x a m i n a t i o n of the chest s h o w e d entirely n o r m a l findings excep t for a n 
increase of the b r o n c h i a l markings in the r ight base. L i p i o d o l b r o n c h o g r a m s revealed a 
saccular type of bronchiectas is of the r ight l o w e r l o b e . 

Bacter io log i c study o f purulent secretion aspirated through the b r o n c h o s c o p e 
s h o w e d the pr inc ipa l o r g a n i s m to b e T y p e X X I p n e u m o c o c c u s . T h e other l a b o r a t o r y 
studies showed no th ing of s igni f icance excep t f or an e levat ion of the w h i t e b l o o d cell 
c o u n t to 14,100. 

T h e pat ient was advised to have a l o b e c t o m y , b u t this was refused. Sul fapyr id ine 
in doses o f 4 grams da i ly w a s used, and he was instructed in postural dra inage exercises. 
H e d i d not carry out the latter, b u t w h e n seen one week later, stated that his c o u g h h a d 
entirely d isappeared . H e subsequent ly has f o l l o w e d n o t reatment o f any k ind , but has 
repor ted at intervals. W h e n last seen o n A u g u s t 13, 1941, he had had no recurrence o f 
c o u g h and there had been c o m p l e t e freedom f r o m the bouts o f fever. 

The 5 patients with chronic bronchitis had a chronic, slightly pro-
ductive cough varying from 6 to 12 weeks in duration. Bronchoscopic 
examination performed in 3 cases revealed no abnormalities other than 
slight hyperemia of the tracheobronchial mucosa. The examination 
revealed no other possible cause for the symptoms, and chemotherapy 
promptly cured them in 4 of the 5 cases. 

In the 2 cases of pneumococcic empyema complicating pneumonec-
tomy for primary carcinoma, intensive chemotherapy was given orally 
and intravenously. Recovery occurred without the necessity of rib 
resection and drainage. In both cases the surgical incision was closed 
without tube drainage at the time of the operation. The patient with 
the chronic lung abscess of eight months' duration with empyema was 
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treated by incision and drainage along with chemotherapy one year ago. 
When seen on September 21, 1941, she was completely well, the lung 
being roentgenographically normal and the surgical drainage site 
entirely healed. 

Of the 3 patients manifesting asthma, one was treated with com-
bined allergy management and chemotherapy, and the other 2 with 
chemotherapy alone, with satisfying results. One of the latter cases is 
summarized as follows: 

A 40 year o ld g r o c e r was admi t ted to the hospital o n J a n u a r y 28, 1940, c o m p l a i n i n g 
chief ly of p e r i o d i c attacks of as thma over the prev ious 20 -year per i od . A c c o r d i n g to the 
referring physic ian , h e h a d been in status asthmaticus dur ing the prev ious three weeks . 

T h e general phys ica l e x a m i n a t i o n was negat ive except f or the typical findings o f 
asthma. Sibi lant and sonorous inspiratory and p r o l o n g e d exp i ra tory r h o n c h i were heard 
in all lung fields. N o moist râles were el ic ited. 

R o e n t g e n e x a m i n a t i o n o f the chest s h o w e d a bi lateral m i n i m a l ap ica l lesion of 
tuberculous type . A c t i v i t y c o u l d not b e d e t e r m i n e d f r o m the r o e n t g e n o g r a p h i c a p p e a r -
ance . T h e r e m a i n d e r of the lung fields was entirely c lear. In a d d i t i o n , l i p i o d o l b r o n c h o -
grams were m a d e for c o m p l e t e exc lus ion o f bronchiectasis . 

Bronchia l secret ion o b t a i n e d through the b r o n c h o s c o p e revealed that the p r e d o m i -
nant organism was T y p e I I I p n e u m o c o c c u s . 

T h e pat ient was p l a c e d o n sul fani lamide therapy . H e left the hospital after o n l y 
five days ' stay. T h e e x a m i n i n g phys ic ian ma inta ined the sul fani lamide t h e r a p y in 
dosages of 90 grains da i ly f or the succeed ing three weeks at h o m e . T h e pat ient was 
entirely freed of his asthma in t w o weeks, and w h e n last heard f r o m six m o n t h s ago , h a d 
r e m a i n e d s y m p t o m - f r e e . Progress r o e n t g e n o g r a m s at intervals o f six m o n t h s have s h o w n 
the apical lesion to b e stationary. T h e diagnosis of arrested m i n i m a l tuberculosis has n o 
bear ing o n the as thma. 

In the 2 patients clinically suffering from asthmatic bronchitis, the 
demonstration of the type-specific pneumococcus was particularly help-
ful. It was felt to be the cause of the symptoms, and was proved to be 
such by the response to chemotherapy. A case history of one of these 
patients follows. 

A 62 year o l d g r o c e r w a s seen at the c l in ic o n A p r i l 11, 1941, f or recurrent attacks 
o f asthmatic bronchit is . H e stated that he h a d always been in the best o f health unt i l a 
little over t w o years prev ious ly , at w h i c h t ime he d e v e l o p e d a head c o l d w h i c h then 
progressed into bronchit is . H e descr ibed the latter as p a r o x y s m a l c o u g h i n g wi th whi te , 
thick, m u c o i d expec tora t i on , shortness of breath , and w h e e z i n g . T h e shortness of breath 
a n d w h e e z i n g w e r e ent ire ly related to the paroxysms o f c o u g h i n g , w o u l d o c c u r at a n y 
t ime d a y o r night , a n d w e r e not descr ibed as true b r o n c h i a l asthma. A n attack observed 
at the c l inic was not t h o u g h t to be b r o n c h i a l asthma. A c c o r d i n g to the history, the 
initial episode lasted f o r six o r seven weeks. S ince then the pat ient h a d h a d a re currence 
every three o r f o u r m o n t h s w i th e a c h ep i sode slightly l onger , so that he was h a v i n g 
o n l y three o r f our w e e k intervals o f f r e e d o m . In these intervals he was entirely free o f all 
symptoms . T h e pat ient stated that his present p e r i o d o f as thmat i c bronchi t i s had lasted 
o n e week. 

T h e posit ive findings o n the physical e x a m i n a t i o n w e r e entirely l imi ted to the 
chest. T h e y consisted of a m o d e r a t e degree of e m p h y s e m a , an increase in the a n t e r o p o s -
terior chest d iameter , wi th a hyperresonant percussion note in the l o w e r half o f b o t h 
l u n g fields, wi th di f fusely scattered fine, sibi lant inspiratory r h o n c h i t h r o u g h o u t b o t h 
lungs. T h e temperature w a s n o r m a l . 
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R o e n t g e n e x a m i n a t i o n o f the chest revealed dif fuse, fine, n o d u l a r fibrosis of the 
si l icotic type w i t h n o e v i d e n c e o f an exudat ive lesion. 

T h e b r o n c h o s c o p i c e x a m i n a t i o n s h o w e d the trachea in the mid l ine , a n d the car ina 
n o r m a l in shape a n d pos i t ion , wi th the b i furcat ion angle n o r m a l . T h e entire t r a c h e o -
bronch ia l m u c o u s m e m b r a n e , h o w e v e r , was d e e p l y in jected wi th several p a t c h y areas 
o f g ranulat i on , the latter most p r o m i n e n t in the m a i n stem b r o n c h i . A cons iderab le 
a m o u n t o f m u c o p u r u l e n t secretions was aspirated f r o m b o t h m a i n stem a n d b r o n c h i , 
a n d the s tudy o f these secretions revealed the p r e d o m i n a n t o rgan ism to b e d i p l o c o c c i . 
T h e T y p e I I I p n e u m o c o c c u s was r e c o g n i z e d o n smear a lone , and typ ing n o t o n l y c o n -
firmed this b u t revealed T y p e s X I I I , X V I I , and X X I I as wel l . T h e aspirated secretions 
w e r e negat ive for tuberc le bac i l l i , fusospirochetes and fung i o n c o m p l e t e smear and 
cu l ture studies. T h e pat ient w a s p l a c e d on a course of sulfathiazole therapy , 6 g r a m s of 
the d r u g d a i l y f o r f o u r days a n d then 4 g rams da i ly f o r the succeed ing ten days . W i t h i n 
o n e week ' s t i m e he was entirely s y m p t o m - f r e e , and w h e n seen again for r e c h e c k e x a m i -
nat ion f o u r m o n t h s later h a d r e m a i n e d so. A recheck roentgen e x a m i n a t i o n of the chest 
at the last visit showed n o c h a n g e in the fine, d i f fuse n o d u l a r fibrosis and n o e v i d e n c e of 
a n y e x u d a t i v e lesion. 

T h e pat ient was part icular ly interesting because his p n e u m o c o c c i c asthmat ic 
bronchi t i s c o m p l i c a t e d an a s y m p t o m a t i c m i n i m a l silicosis. T h e pat ient h a d been a coa l 
m i n e r f r o m the age of 25 to 45 years, w i th n o history o f silica exposure in the seventeen 
year interval be fore he was seen at the c l inic . His case was further o f part i cu lar interest 
because o f the b r o n c h o s c o p i c demonstra t i on of t racheobronch ia l lesions f r o m w h i c h 
the p n e u m o c o c c i w e r e ob ta ined . 

In the case of septic arthritis, a type-specific pneumococcus was 
aspirated from one of the three joints involved, and the symptoms and 
objective findings entirely disappeared after one week of drug therapy. 

No follow-up has been obtained on the one patient in whom a 
pneumococcus was felt to be complicating pulmonary aspergillosis 
(Aspergillis niger). 

Chemotherapy was used for only one of the patients suffering from 
chronic suppurative sinusitis, all 4 patients having fundamentally 
maxillary infections, and the result was gratifying. The other 3 patients 
having pneumococcic suppurative maxillary sinusitis were treated only 
by saline irrigation of the involved antra via the natural ostia (the 
maximum number of irrigations being four), with apparent equal im-
provement and subsidence of the infection. 

The patient with pneumococcic peritonitis died before chemotherapy 
could be used. He presented a most unusual problem in that his funda-
mental trouble was a perforated peptic ulcer. When brought to the hos-
pital he was critically ill, and a laparotomy was immediately performed 
because of the suspected ulcer perforation. In addition to the ulcer 
perforation, the laparotomy revealed diffuse peritonitis, all cultures of 
which revealed pure Type III pneumococci. The patient died three 
hours postoperatively, and autopsy showed no evidence of pneumonia. 

In the case of primary brain abscess caused by a Type III pneumoc-
occus, death followed the establishment of the etiologic diagnosis before 
chemotherapy could be instituted. 

223 

require permission.
 on May 8, 2025. For personal use only. All other useswww.ccjm.orgDownloaded from 

http://www.ccjm.org/


PNEUMOCOCCUS IN INFECTIONS O T H E R T H A N P N E U M O N I A 

In the case of extradural abscess of the spinal cord, also due to Type 
III, the infection was eradicated through a combination of chemo-
therapy and surgical drainage. It is problematical which treatment was 
of most value, although chemotherapy was felt to be as helpful as drain-
age in preventing any further complication. However, when the patient 
left the hospital, it was felt that he would probably have permanent 
cord changes because of the longstanding cord compression prior to the 
establishment of treatment. 

In the case of postoperative thyroidectomy wound infection of 
pneumococcic origin, Type III, irrigations of the wound with sulfanila-
mide solution quickly eradicated the complication. The wound infection 
appeared on the third postoperative day. The temperature returned to 
normal within twenty-four hours after the institution of chemotherapy, 
and the convalescence was steady and uneventful from that time. 

S U M M A R Y 

Because of the advent of chemotherapy, it was felt worth while to 
review a series of 51 cases seen at the clinic during the past twenty-four 
months in which the pneumococcus was associated with conditions 
other than pneumonia. Chemotherapy was used in the majority of these 
cases as effectively as it is used in pneumonia. As apneumonic infections 
on the whole normally have a much lower mortality, the chief impor-
tance of chemotherapy was found in the reduction of the morbidity of 
the infection. Observance of the response to trial chemotherapy in 
certain cases was of much help in evaluating the etiologic importance 
of the pneumococcus found. 

The therapeutic test was used because of the well-known fact that 
the pneumococcus may be harbored in many people in asymptomatic 
forms. The therapeutic test seemed to indicate that the pneumococcus 
prolonged and enhanced the symptoms, as well as being an important 
etiologic factor in certain cases, particularly of severe acute upper 
respiratory infection, chronic bronchitis in which no other etiology 
could be found, certain cases of asthma and asthmatic bronchitis, 
certain cases of chronic suppurative sinusitis and bronchiectasis. 

The series of 51 cases was reviewed with reference to source of 
material for bacteriologic study, seasonal incidence, variety of types of 
pneumococcus, clinical diagnosis and response to treatment. 
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