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ORGANIZATION OF PRESENTATION 

1. Pathophysiology of pneumonia. 

2. Clinical manifestations and epidemiology of individual organisms -
literature review. 

3. Parkland experience - One year review of all community acquired 
pulmonary infections. 

4. Summary and conclusions. 
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INTRODUCTION 

It is well recognized that alcoholics have a significant incidence 
of pulmonary infections. Certainly all of us who practice at Parkland 
are well aware of this association. The relative rate at which 
individual organisms cause pulmonary infections in alcholics in 
comparison to non alcoholics as well as their absolute rates are poorly 
described. This is due to several methodologic problems to include the 
fact that various authors frequently only look at one specific kind of 
pulmonary infection (i.e., pneumonia, lung abcesses, etc.) or organism 
(i.e., pneumococcus, etc.), and the frequent mixing of community 
acquired and nosocomial pulmonary infections in publications. The 
purpose of this presentation is to discuss and eva 1 uate community 
acquired infectious lung disease in alcholics. This will eliminate all 
nosocomial pneumonias from discussion. However, it will not eliminate 
tuberculosis from consideration. The_ specific chronologie organization 
of this talk will be as follows: 

1. Pathophysiology of pneumonia -this will be discussed in general 
and specifically as relates to alcoholics in order to set a 
framework upon which to interpret subsequent clinical data. 

2. Review of published literature concerning the epidemiology and 
clinical characteristics of organisms believed to cause pneumonia 
in alcholics and nonalcoholics. Emphasis will be placed on gram 
negative rod pneumonias due to the commonly held belief that they 
cause a significant percentage of pneumonias in alcholics. 

3. Review of community acquired pulmonary infections on the medical 
service in alcholics and non alcoholics at Parkland Memorial 
Hospital from July 1985 to June 1986 to include all bacterial 
pneumonias, mycobacterial infections, lung abcesses, and empyemas. 

4. Summary and conclusion. 

PATHOGENESIS 

The presumed pathogenesis of pneumonia is demonstrated in Figure 
26-1 ( 1). 

Oropharyngeal 
colonization 
with AGNB 

• Aspiration of 
pharyngeal flora 

' Colonization of 
tracheobronchial 
tree with AGND 

• ----------PNEUMONIA...____________ 

Hematogenous spread Aerosol_s from 
contammated 
nebulizer 

Figure 26-1 Routes of infection leading to AGND pneumonia. 
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One can easily substitute any organism for the indicated gram negative 
bacilli (AGNB). As indicated these are basically three means of 
acquiring pneumonia; aspiration, hematogenous spread and aerosols from 
contaminated respiratory devices. Only aspiration type pneumonia will 
be addressed. In this scheme aspiration is one event that is accepted 
as clinically relevant by most authors and has been well shown to occur 
in aspiration prone patients and "normals" by Dr. Pierce and colleagues 
from this institution in 1978 (2). These authors demonstrated using 
isotope tagging techniques that 70% of presumably aspiration prone 
patients aspirated material from their nasopharynx into their lung 
during a several hour daytime observation period. During this time no 
"gross aspiration" such as swallowing of vomitus occurred. In addition, 
these authors observed that 45% of normal patients similarly studied 
aspirated during the night while asleep indicating a significant 
prevalence of sub-clinical aspiration in the normal "non aspiration 
prone" host. The relevance of aspiration in the pathogenesis of 
pneumonia in the alcholic is clear when one considers how frequently 
alcoholics "grossly aspirate" when intoxicated as well in the manner 
noted in this study. 

If aspiration is accepted as a critical step in the pathogenesis of 
community acquired pneumonias it is clear from the initial figure that 
patients would aspirate whatever organisms were in their oropharynx at 
that time (i.e., whatever organisms colonized their oropharynx). There 
is published mucb data on colonization. Most focuses on the incidence 
of colonization of the oropharynx with aerobic gram negative rods in 
certain clinical setting. Doctors Johanson, Pierce, and Sanford from 
this institution in the late 196o•s and early l970 1 s published several 
papers which show increased colonization with gram negative rods in 
patients with increasing degrees of illness (3). This is demonstrated 
in accompanying Table 2 (Results of Multiple-Culture Surveys). 

TABLE 2. Results of Multiple-Culture Surveys. 

STUDY GROUP No. OF No. oF No. oF CULTURES SUBJECTS WITH I 
SuBJEcrs CUL· CULTURES/ CONTAINING OR MORE 

TURES S UBJECT GRAM- CULTURES WITH 
NEGATIVE G!tAM- NECATIVE 

BACILLI B ACILLI 

% % 

Normal 33 139 4.2 3 6 
subjects 

Patients: 
·psychiatry 18 88 4.9 ·2 6 

service 
Moderately 75 303 4.0 22 35 

ill 
Moribund II 27 2.5 63 73 

Even among ICU patients the relative degree of illness seemed to further 
predict the incidence of oropharyngeal colonization with gram negative 
rods as as published in Table 3 (4). 
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Table 3. Variables Associated with Colonization of the Respiratory 
Tract with Gram-Negative Bacilli (GNB) in 213 patients• 

Variable GNB Colonization 

Yes No 

no. 

Sex 
Men 57 66 
Women 38 52 NS 

Smoker 
Yes 56 67 
No 39 51 NS 

Comat 
Yes 35 26 
No 60 92 p < 0.05 

Hypotension t 
Yes 19 6 
No 76 112 p < O.Ql 

Sputum present 
Yes 71 46 
No 24 72 p < 0.001 

Tracheal intubation 
Yes 36 20 
No 59 98 p < 0.001 

Inhalation therapy 
Yes 88 98 
No 7 20 NS 

Antimicrobial drugs 
Yes 38 12 
No 57 106 p < 0.001 

Arterial pH< 7.31 
Yes 33 16 
No 62 102 p < 0.001 

BUN§); 50 mg/ 100 ml 
Yes 10 2 
No 85 116 p < 0.05 

WBC > 15 000 or < 4000 
Yes 37 18 
No 58 100 p < 0.001 

Hb < 8 g/ 100 ml 
Yes 2 I 
No 93 117 NS 

• Patients admitted to a medical intensive care unit. NS = not 
aignificant. 

t Defined as loss of consciousness witb no response to commands, 
may respond to painful stimuli. · 

t Systolic blood pressure less tban 80 mm Hg or requiring vasopres-
sors, for more than 4 hours. 

t Blood urea nitrogen. 

These authors also demonstrated a correlation between colonization and 
respiratory infections in the ICU with gram negative rods. Valenti et 
al., at the University of Rochester subsequently published similar data 
in institutionalized elderly patients as shown in Table 1 (Prevalence of 
Etc.) ( 5). 
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~able 1. Prevalence of Gram-Negative Bacilli in the Orophar­
f'\l of Elderly Subjects According to Level of Care and 

Method of Culture. 

loc.mos J'IO . OF 8AC1LU ON 8ACILU WrTH 

CULTUUS OIUCT PLATING SELECTIVE BaoTH 

~hospital 25 10 (40±9.8)• 15 (60±9.8) 
•ud 

'J~e.~ . 223 50 (22±2.7) 83 (37±3.2) ·nursmg 
laalit\' 
~-;elated 60 8 (12±4.4) 25 (42±6.3) 

~l.iciiity 
53 5 (9±4.0) 12 (23±5.8) ltc proprietary 

~nghome 9 (19±5.6) ndent 48 3 (6±3.4) 

~~rtments 
Ployees 100 3 (3± 1.7) 8 (8±2.7) 

'f 
•Yre:s in parentheses denote % ± SD . 

Irwin et al., subsequently demonstrated the colonization was transient 
in this type of institutionalized elderly patient (6). Colonization in 
aspiration prone patients has also been exclusively studied. Mackowiak 
et al., at the VA here in Dallas evaluated several groups of such 
patients and demonstrated in Table 1 (Prevalence of 
penicillin-resistant, etc.). that alcoholics and insulin dependent 
diabetics had an increased prevalence of gram negative rod colonization 
versus controls (7). 

Table 1.-Prevalence of Penicillin-Resistant Microorganisms in Gargle Specimens From Aspiration-Prone Persons ar:d 
Control Subjects• 

P·R Microo~anisms Controls, No. ('I.) Alcoholics. No. (%) Diabetics, No. (%) Epileptics, No. (%) Addicts, No. (.._) 

Gram-negative cacilli 15 (18) 43 (35)t 15 (36)t 5 (17) 8 (20) 

Two or more Gram-nega-
tive bacilli 0 (0) 2 (2) 2 (5) 0 (0) 1 (2) 

P-R Staphylococcus 
avrevs 0 (0) 2 (2) 1 (2) 1 (3) 3 (8) 

No. subjects examined 84 124 42 30 40 

•P-R indicates penicillin resistant. 
tPercentage is significantly different from control subjects (P < .05 by Yates' modification of ')( analysis). 

They also demonstrated that there was no relationship to smoking and 
oral hygeine. Other workers from the University of Pue~to Rico have 
confirmed their data concerning alcoholics (8). Th~se same 
investigators have demonstrated similar data after a respiratory viral 
illnesses in houseofficers (9). A positive relationship between and 
staphylococcal and gram negative rod colonization and viral illness was 
demonstrated indicated in the next Table 1. 
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\ Table 1.-Colonization of Oropharynx : Comparative Monthly Colonization 
by Gram-Negative Bacilli and Staphylococcus aureus 

~ Colonization 

No. of Gram-Negative Bacilli Staphylococcus 11Ur11us 
No. of Participant• 

.Mont~ Participants With URI Illness-Free URI Illness-Free URI 

July 89 4 16 50 7 25 
August 60 4 13 50 8 50 
September 50 ... 13 . . . 5 . .. 
Octooer 32 4 14 38 7 38 
November 33 6 15 50 6 33 
December 35 5 14 60 14 <10 

January 22 9 12 48 6 <11 
February 35 14 16 46 a 43 
Marc~ 30 20 16 43 a 38 
April 39 13 18 46 6 38 
May 30 3 , 7 33 7 33 
Total 455 82 14.9 46.0 7.0 38 

P< .01 p < .01 

•study •n subJeCts Wtlh upper resptralory tract anfectlons (URI) and dunng an Illness-tree penod. 

The post operative setting has also been investigated. Johanson et al ., · 
in San Antonio prospectively followed surgical patients who had negative 
throat cultures for gram negative rods preoperatively (10). Post 
operatively· there was an fncreased rate of colonization with gram 
negative rods which was specifically related to the "seriousness" of the 
surgery as indicated in Table 2 which demonstrates that major and 

- prolonged surgery led to a higher incidence of post operative 
colonization. 

TABLE 2 

ASSOCIATION OF CLINICAL VARIABLES WITH POSTOPERATIVE 
RESPIRATORY TRACT COLONIZATION AND INCREASED ATIACHMENT OF 

PSEUDOMONAS TO BUCCAL CELLS IN VITRO 

Increased 
Pseudomonas 

Colonized Attachment 

No. of Postoperatively Postoperatively • 

Variable Subjects (no.) (%) (no.) (%) 

Operation 
Major 13 8 62 10 77 
Minor 19 3 16t 6 32t 

Anesthesia 
General 23 7 30 9 39 
Spinal 9 4 44 7 78 

Duration of Surgery 1\ 
>2h 11 7 64 \ ' 9 82 
<2h 21 4 19t 7 33t 

Blood Loss 
> 500 ml 6 4 67 4 60 
< 500 ml 26 7 27 12 46 

Underlying pulmonary disease 
Chronic bronchitis 10 8 80 8 60 
None 22 3 14* 8 36 

Preoperative antimicrobial drugs 
Yes 19 9 47 11 58 
No 13 2 15 5 38 

• See text lor definition. 
t < 0.05 by Fisher's exact probability. * < 0.001 by Fisher's exact probability. 

Although it seems clear that certain clinical "insults" can 
increase the rate of colonization with gram negative rods the mechanism 
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of this occurrence and ultimately the clinical significance is not 
entirely clear. One proposed mechanism is that a delicate ratio of 
nnonnaln flora to nothern flora exists and that the nnonnaln flora 
nprotectn the oropharynx from colonization by some ninterferencen­
mechanism. Sprunt and Redmon first proposed such a mechanism when they 
demonstrated that anti bi oti cs which presumably altered this 11 ba 1 ance 11 

and decreased the 11 interference 11 by normal flora could be associated 
with a change in the flora of the oropharynx as shown in Figure 1 (11). 

THERAPY 

U~i ts ~gtd? \:+ Aq . Penic i ll i n, I.V. 

gms'~t~=Oimoc i llin , I.V. Total/day 
0 

gms 0[ c=J=Orol Oxacill i n 
<n gm 6C c==:::J =Streptomycin, I.M . 

;~1~~- .I ,I J ~ ~ ~ 
.,_ Normol 

OAYS AFTER START OF ANTIBIOTICS 

~=Alpha Hemolytic Streptococc i 

I •Gram Negative Bacilli 

[3 • All Other Organisms 

· FICCRE I. Organis!IL! cultured from posterior 
pharynx of Patient L. D. before, during, and after 
therapy wi th antibiotics noted. 

Soon thereafter other authors reached conflicting conclusions on the 
relevance of antibi-otic therapy leading to 11 Superinfection 11 of the lung 
with gram negative rod or other resistant organisms. Sanders et al., 
demonstrated a decreased amount of ''growth inhibiting .. organisms after 
antib i otics use in the oropharynx by an agar overlay technique (12). 
However, Johanson, Pierce, and Sanford in their original article had 
demonstrated no correlation of colonization with antbiotic use (Table 4) 
(3) . In addition , Mackowiak and co-workers showed that bacterial 
interference was not an important variable in the increased isolation 
rate of gram negative rods from the throats of alcoholics and insuln 
dependent diabetes as shown next Figure 3 (13) . 

T A BLE 4. Prevalence of Gram-Negative Bacilli in R elation to 
A ntibiotic Th erapy• 

STU DY GROU P P AT I EN I ~ REC EI V I NG P ATIENTS NOT R ECEI VING 

Moderately 
ill 
patient s 

Moribund 
pat ien ts 

ANTIBIOTICS ANTI BIOT ICS 

NO. NO . WITH % WITH NO . NO . WITH % WITH 

14 

10 

GRAM· GRA M- GRAM· GRAM -

NEGATI V E NE GATI VE 

IACilll BACILLI 

5 36 67 

8 80 13 

NEG ATIV E NE GATIVE 

IACIL LI IACILLI 

21 31 

8 61 

\ 
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-NON-COLONIZED ~ Ca..ONIZED 

Fig . 3. Mean ± SO concentrations of total inhibitors in 
s.line gargles from noncolonized and colonized subjects 

in ~ach study population . 

Thus, the importance of the use of antibiotics and bacterial 
interference in leading to a change in the oropharynx flora is 
controversial at best and has led investigators to look at host factors 
that might be involved in oropharyngeal colonization. 

These investigators have focused on the adherence of binding of 
organisms to specific mucosal sites. Presumably an increased adherence 
would lead to increased colonization. Several clinical settings with a 
known increased incidence of colonization with gram negative rods and an 
increased incidence of pneumonia with gram negative rods have been 
eva 1 uated in an effort · to determine the re 1 evance of adherence . 
Johanson, et al. initially documented the positive relationship of 
adherence and colonization in the intensi ve care unit setting and 
subsequently documented a similar relationship in the post operative 
setting as shown in the next Figure 1 (10). · 
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40 o--o Non-colonized ( 21) 
Ql -- Colomzed (II) 
u 

35 
2 
4i 30 • -"= 
Q. 25 

LL.I 

c 20 
(,) 
(,) 
:I 15 aJ 

...... 
~ 10 

~ 5 (,) 

0 ' aJ 
0 

Pre-Op 2 

Days Post-Operative 

C j Comparison of adherence of Pseudomonas 
j;;;;,nosa in vitro to buccal cells of I I patients who did 
JCJ 21 patients who did not becom~ colonized with 
.:Jm-negative bacilli postoperatively. No patients were 
.. •Ionized preoperatively {Pre-Op). Significaiu differ­
, 0~es by grouped t test (p < O.OOI) are indicated by an 
J•lerisk (") . 

In the same study they showed that the · binding of concanavalin A to 
oropharyngeal cells was greater in patients who become colonized (Figure 
5). 

2250 
A. All Patients 

1500 

; 750 
u 

'§ 
'ii 
~ 

oL---~---------r--------~2 
Pre-Op 

.. 
~ 22501 

E 1500 .. 
'0 

750 

Do ys Post- Operative 

C. - Non - colomzed ___ -1• 
--~ Colonized __ _ ,,t·-----

Pre-Op 
Days Post- Operative 

Fig. 5. Binding of 'H-concanavalin A to buccal epithe­
lial cells in vivo, expressed as dpm/ I 0' cells. Data are 
shown for all patients {A) and separately for patients 
"'ho did or did not become colonized postoperatively 
!C). Significant differences by grouped t test {p < 0.003) 
arc indicated by an asterisk {"). 

Since concanavalin A is a substance that binds to cells via a 
carbohydrate receptor they suggested that sugar containing adherence 
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sites on the cells surface were critical in bacterial binding to 
oropharyngeal cells. Feinstein et al., at Baylor College of Medicine, 
Houston 1 ooked at adherence in re 1 at ion to influenza ( 15) . They 
demonstrated as shown in Table 1 that after influenza infection there is 
increased adherence of Staph aures and gram negative rods but not of 
Strept pneumo. 

Table 1. Bacterial adherence to pharyngeal cells from 
asymptomatic individuals and those with naturally 
acquired acute respiratory illness. 

Organism Asymptomatic Infected 

Control 3.5 ± 0.9 3.9 ± 0.9 
StrepTococcus viridans 3.6 ± 1.1 2.4 ± 1.0 
StrepTococcus pyogenes 3.2 :t 1.2 3.0 :t 1.1 
Staphylococcus aureus 1.2 :t ,1.2 10.1 :t 1.3• 
Streptococcus pneumoniae 

type I 1.4 ± 1.0 1.2 ± 1.1 
S. pneumoniae 

type III 1.2 :t 1.0 2.2 ± 1.2 
Klebsiella pneumoniae 8.6 :t 1.7 5.0 :t ut 
Pseudomonas aeruginosa 7.9 :t 1.4 4.4 :t I.Ot 
Serratia marcescens 8.5 ± 2.2 4.9 ± 0.9 t 

NOTE. Data are reported as the mean number of bacteria 
( :t SE) adherent to 50 pharyngeal cells after subtraction of bac­
terfa adherent to control pharyngeal cells in the case of gram­
positive cocci. 
· • Significant difference in comparison with value obtained 
in asymptomatic subjects (P < 0.001 ). 

t Significant differences in comparison with value obtained 
in asymptomatic subjects (P < 0.0 I). 

After influenza vaccination as shown in Table 2 there was initially an 
increased adherence of Staph aures and Strep pneumonia on Day 1 and 2 
followed by increased adherence of H. Flu days 3 and 4 with no change in 
gram negative rod adherence until day 5 and 6. 

Table 2. Bacterial adherence to pharyngeal cells during experimentally induced infection with influenza virus 
vaccine. 

Day Day Day 
Organism Preinoculation I and 2 3 and 4 5 and 6 

Control 2.7 ± 0.8 3.8 :t 0.4• 3.6 :t o.8• 3.3 ± 0.8 
StrepTococcus viridans 1.9 ± 0.7 1.0 :t 0.6 1.2 :t 0.9 1.1 :t 0.8 
Streptoco~~us pyogenes 2.0 :t 0.6 1.8 ± 0.7 1.0 ± 0.6 1.2 ± 0.8 
Staphyloc tcus aureus 1.0 :t 0.8 4.7 :t 1.6 t 4.3 :t ut 0.9 ± 0.9 
Streptococcus pneumoniae type I 0.8 :t 0.9 1.8 :t J.O• 2.0 ± 1.4• 0.3 ± 1.2 
S. pneumoniae type !!! !.2 ± 0.8 2.0 ± 0.9 2.3 ± 1.4 0.7 ± 1.4 
Haemophilus influen:r.ae 3.7 :t 0.6 5.8 :t 0.4 5.7 :t ).3• 4.1 :t 1.6 
Klebsiella pneumoniae 3.3 :t 1.0 4.3 :t I .4 6.0 :t ut 6.6 :t ut 
Pseudomonas aeruginosa 3.2 :t 1.1 4.2' :t 0.9 4.5 :t 1.0• 4.3 :t 1.3• 
Serratia marcescens 2.5 :t 1.0 3.7 :t 0.9 4.0 :t 0.9t 4.3 :t 1.ot 

NOTE . Data are reported as the mean number of bacteria ( :t SE) adherent to 50 pharyngeal cells after subtraction of 
bacteria adherent to control pharyngeal cells in the case of gram-positive cocci. 

e Significant difference in comparison with base-line preinoculation values (P < 0.01 ). 
t Significant difference in comparison with base-line preinoculation values (P < 0.001). 

This data might be construed to fit with the known increased incidence 
of pneumococcal and staphylcoccal infections after influenza and the 
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problematic increased incidence of H. Flu and gram negative rods. 
Smokers have also been investigated. They have an increased incidence 
of pneumococcal adherence as shown in Figure 1 from Raman et al ., from 
the University of Rochester (16). 

24 0 

w 21 0 (.) 
z 
w 0 a: 18 0 w 
J: - 0 
c - 0 
< 4) 15 0 

-1 
(.) 

' < ~ 
(.) ~ 12 PL 0.001 0 
(.) 4) 

0 - 0 (.) 
(.) ~ 0 
0 al 9 
::E -::l 
w 

6 z 
§ a. 

3 8 

0 -· NON-SMOKERS SMOKERS 
· fiGURE 1. Pneumococcal adherence of 15 nonsmokers and 15 
smokers . 

In addition, these authors also showed that smoker•s saliva increases 
the adherence of bacteria to non smoker•s cells (Table 2) raising the 
issue of whether there is something in the saliva causing increased 
adherence. 

Table 2-Effect of Incubating Nonsmokers' CeUs with 
Ou·n. Other Nonsmokers', and Smokers' Saliva 

Pneumococcal Adherence (Bacteria/Celll 

Own Other !'lonsmokers Smokers 

0.4 0.9 13.3 
2.i 0.5 8.6 
1.0 0.8 5.5 
0.4 1.0 13.5 
0.6 0.9 4.4 
1.5 1.2 3.8 

\I E.\:\ : SD 1.1 ::!:: 0.9 0.9::!::0. 2 8.2 ::!:: 4.4 

Feinstein and Musher from Baylor also showed that smokers have an 
increased adherence of staphylococcus and pneumococcus but not gram 
negative rods to their oropharyngeal cells and the that chronic 
bronchitics have an increased adherence of non type H. Flu (17). 



12 

The relevance of adherence of specific organisms has also been 
investigated. Pneumococcus has been demonstrated by severa 1 Swedish 
authors as shown in Table 4 to have increased adherence in patients with 
otitis media and not in these with sepsis, or menginitis (18). 

TABLE. 4. Adherence to human pharyngeal epithelial cells of pneumococci in relation to clinical origin 

%of 
Mean strains 
adhe- with Level of Range 

Diagnosis Site of isolation 
No. of sion adhe- significance (bacteria/ 
strains (bacte- sion (P) cell) 

ria/cell) value 
>30 

Frequent acute Nasopharynx 30 44 53 0-152 

otitis media <0.01 0-167 Septicemia Blood 30 18 17 
Meningitis Cerebrospinal fluid 30 22 20 0-88 

Healthy carriers Nasopharynx 22 39 36 0-342 

This study might be extrapolated to indicated that increased adherence 
would (could) also be seen in other respiratory infections such as 
pneumonia. A pediatric study at Baylor College of Medicine demonstrated 
that non typeable H. Flu adhere much better than typeable strains 
potentially explaining the much higher incidence of pneumonia with 
non-typeable versus typeable (primarily Type B) (100). 

The micromolecular basis of increased adherence has been further 
elucidated. Johanson and colleagues at San Antonio have looked at 
patients post CABG and also those with acute renal failure (29) . They 
evaluated adherence and its association with fibronectin (a cell surface 
protein) concentration and salivary protease activity. Table 1 
demonstrates increased adherence, decreased fibronectin concentrations 
and increased protease activity in the saliva in patients with acute 
renal failure compared to controls. 

TABLE I 
P. Aeruginosa Adherence, Buccal Cell Surface Fibronectin, 

and Protease Activity in Secretions in ARF 
Patients and Controls 

P. aeruginosa Cell surface Protease 

adherence• 6bronectin I activityi 

ARF (10) 12.3:!:2.2" 1.28:!:0.0411 5.67:!:0.1411 

Control (10) 2.4:!:0.9 3.19:!:0.04 2.11:!:0.10 

• Measured by radioiabei adherence assay. Data are given 
as mean::tSEM numberofbacteriaattached per epithelial cell. 
t Measured by radioimmunoassay; values represent mean 
::!:SEM counts per minute •ui-antifibronectin bound to 10• 
buccal cells times 10-3

• 

§Values represent mean:tSEM counts per minute u•I 
released from insoluble 11SI-fibrin matrix exposed to 1.0-ml 
Secretions for 20 h at 37°C times 10-•. 
1 Significantly different from the value for the controls 
(P < 0.01) by Student's t test. 

These changes persisted throughout the entire episode of acute renal 
failure. In the patients post CABG they showed similar findings that 
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only lasted two days post operatively implying a transient insult caused 
by the surgery and consistent with the transient increase in gram 
negative rod colonization in this setting. They also showed in Table 
lll that saliva of these patients effected normal cells causing 
increased adherence and decreased fibronectin concentrations. 

TABLE III 
Effect of Sali~;ary Fluid Treatm ent of Buccal Cells • 

on P. Aerugi nosa Adherence and Cell 
Surface Fibronectin Le~;els 

Source of P. aeruginosa Cell surface 
salivary Huid I adherence ~ fibronectin~ 

Normal control 2.4:::0.7 3.7:::0.4 
Patient 16.7:::3 .0~ 1.15:::0.0.3': 

• Epithelial cells scraped from buccal mucosa of a healthy 
adult . 
l Sterilized saliva (protein concentration 10 JLg/ml). 
§Measured by radiolabel adherence assay. Data are given 
as mean:=SE~I of five determinations of number of bacteria 
attached per epithelial cell. 
1 Measured by radioimmunoassay. Values represent mean 
:=SE:Vt of five determi~ations of counts per minute "'1-
antifibronectin bound to 10' buccal cells times I0-3

• 

~Significantl y different from the value for the controls 
(P < 0.01) by Student's t . test. 

Hence, they proposed the following scheme in the Figure ent it 1 ed 
"Pathogenesis of Increased Adherence" as illustrated: A respiratory 
tract cell has a sugar receptor to which an organism via its binding 
apparatus (pili, capsule, lipoteichoic acid, etc.) will bind (or 
adhere). Fibronectin, if present, blocks such attachment or binding of 
the organism to the cell and presumably prevents colonization and 
infection. ·In certain ~ituations (to include patients with with acute 
renal failure, post CABG etc.) a protease or elastase of some nature 
(found in the saliva) presumably removes or destroys the fibronectin, 
"opens up" the sugar receptor on the ce 11 and a 11 ows the bacteria to 
adhere to the cells causing increased colonization and presumed 
infection. Dr. Pierce and colleagues at this institution have further 
evaluated this thesis (20). They studied post CABG patients contrasting 
colonized and non colonized patients. As shown in Figure 1 patients who 
were colonized had increased salivary elastase activity for the first 48 
hours post operatively and as shown in Figure 2 increased fibronectin 
digestive activity for the first 24 hours. 
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PATHOGENESIS OF INCREASED ADHERENCE 

1. Normal 

bacte~ial __ j~ 
orgam sm LJ-} 

( 
bacterial binding site 
(pili, capsule, lipoteinholic 
acid, etc.) 

2. Illness 

! oropharyngea 1~­
cell 

sugar(carbohydrate) receptor 
ibronectin - blocks receptor 

A. Protease "destroy's fibronectin opening up sugar receptors on 
oropharyngeal cells 

Bacteria 
.. 

[p =I Oro ph a ryngea 
cell 

B. ~acteria binds (adheres) to sugar receptor cell via its 
~apparatus 

Cell 
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SALIVARY ELASTASE ACiiVITY OF 
COLONIZED AND NON-COLONIZED PATIENTS 

IIlii Colomzed N • 6 
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S.:.UVARY FISAONECTIN DIGESTIVE ACi iVITY 
OF COLONIZED AND NON-COLONIZED PATIENTS 
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Fig. 1. Salivary elastase activity. Samples were obtained 
preoperatively and 24, 48, and 72 h postoperatively. 
Mean : SEM values are shown for the patients who 
~ecame colonized (solid bars) and the noncolonized pa­
lents (hatched bars) . The colonized patienls had in· 
; reasod elast:Jso act ivity 24 h af ter surgery. 

24 hr 48 hr 72 hr 

Fig: 2. Salivary fibronect in digestive activity. Samples 
wero obtained preoperatively and 24, 48, and 72 h 
postoperatively. Mean : SEM values aro shown. The 
colonized palients had increased fibroncct in dige$tive 
activity 24 h after surgery. 

By the use of sophisticated inhibition studies they were then able to 
demonstrate as shown in Table 1 that it was polymophonuclear cells that 
were the source of the elastase and not macrophages or bacteria. 

THE Ei"i"E·:I CF ;: ;:; (JIE.;SC: INHISITCFiS ON SALIVARY F!Si=.CSC:Ci iN 
DIGESTIVE ACTIVITY" 

.·.n,bitor Added 

~ne 

!-;!ycine, 100 J.!M 
EOTA. 5 J.IM 

::FP, 20 J.!M 
~eo-succi nyl, 25 J.IM 

Inhibitor Specificity 

Cathepsin G 
Collagenase; macrophage and 

bacterial elastase 
Serine proteases 
PMN elastase 

J.l9 H' Fibronec:in 
Digested 

0.83 = 0.1 2 
0.75 = 0.1 4 
0.75 = 0.09 

0.25 = 0.13t 
0.43 = o.1ot 

O.linrtions of sOOreviations: Z-glycine • Z-<;lly-leu-phe-Ch,CI: EDTA • disodium ethylenediamine te traacetate: DIFP • Di· 
. iloropyl lloro phosphate : Meo-succinyl • Meo-suc-ala-ata-pro-val CH,CI. 
- Thirteen samples were tested. Values shown are mean ::: SEM. 
f p < 0.01 compared with no inhibitor. 

Hence, colonization appears to be an important event an that "sets 
up" a patient for pulmonary infection with particular organisms when 
they aspirate. The cause of increased colonization is also difficult to 
evaluate. It would appear that antibiotics and bacterial interference 
play a minor role at best . The majority opinion at the present time 
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seems to be that increased bacterial adherence occurs due to decreased 
fibronectin blocking of cell associated receptors secondary to 
increased polymorphonuclear cell elastase activity. Increased adherence 
then leads to subsequent colonization by the adherent organisms. It 
should be noted that not all patients who have increased adherence 
become colonized but very rarely do patients without increased adherence 
become colonized. In addition, most of the work concerning those 
mechanisms has been performed in many clinical settings {post-op, acute 
renal failure, )CU, etc.) with gram negative rods as the study organism. 
Extrapolation of the results to other clinical settings and bacterial 
organisms (such as 11 normal 11 oral flora, etc.), is debateable at present. 
However, with these limitations in mind it would appear that the 
patholophysiology of the usual case of community acquired pneumonia 
would probably be as schematically drawn . 

.. 
PATHOPHYSIOLOGY OF COMMUNITY ACQUIRED PNEUMONIA 

1'ADHE1ENCE 

1'COLONIZATION 
.1, 

ASPIRATION 
~ 

INFECTION 

It is important to comment on the immunologic states of the 
alcoholic before reviewing individual organisms that might infect these 
patients. The immunology of alcoholism is very complex, extensively 
studied, but poorly understood and will be mentioned only briefly 
(93-94). There are multiple aspects of host immunity that are altered 
in alcoholics. These include cell mediated immunity, complement, white 
blood cell quantitative counts and quantitative function and humoral 
immunity . Unfortunately the clinical relevance of these changes and 
their causes are problematic due to the complexity of the physiologic 
abnormalities in the alcoholic that potentially impact on host immunity. 
Among the principle physiologic variables in the alcoholic that effect 
immunity are: 

A. Whether the patient is acutely intoxicated. 

B. Whether the patient has liver disease . 

c. Whether the patient has protein calorie malnutrition. 

D. Whether the immune 11 memory 11 being tested is to recall old antigens 
or develop memory for new antigens. 

Multiple systemic and local defects as relate to the pulmonary immunity 
have been documented but are of questionable relevance. However , it is 
accepted by all authors that alcoholics have an increased incidence of 
aspiration which would presumably lead to an increased incidence of 
pulmonary infection. The published literature would appear to confirm 
this assumption of an increased incidence of pneumonia in alcoholics . 
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Tapper et al., in their extensive review of the literature concluded 
that there was an increased in bacterial pneumonia and tuberculosis in 
a 1 coho 1 i cs and that bacteria 1 pneumonia was the number one cause of 
admissions in alcoholics (95). Nolan, et al., noted on a teaching 
service at Yale that alcoholics had an increased incidence of acute 
bacterial pneumonias and TB versus nonalcoholics (96). Schmidt and de 
Lint in Oslo also showed that pneumonia caused 3-5 times the expected 
number of deaths in alcoholics (97). Capps and Coleman at Cook County 
in 1911-17 and Painton, et al., in Buffalo City Hospital noted in the 
1920's and 1930's an increased incidence of and mortality rate due to 
pneumonia in alcoholics (57). There clearly is an increased incidence 
of tuberculosis in alcoholics. At the Fulton County Hospital District 
tuberculosis clinic in Altenta it was shown that 50% of the patients 
were alcoholics (98). At Grady Memorial Hospital in Altanta, 60% of 
patients with tuberculosis were alcoholics. The reason for the 
increased incidence of TB in alcoholics is not clear and authorities 
debate whether or not it is due to decreased immunity to the organism or 
an increased exposure to the organism due to the 1 ifestyle of 
alcoholics. The literature is also clear that if alcoholic patients 
take their anti-Tb drugs (which they unfortunately frequently do not) 
there is no difference in their morbidity and mortality compared to 
non-alcoholics (99). 

The potential organisms causing this increased incidence of 
community aquired pneumonia in alcoholics are vast. The organisms to be 
discussed in detail will be those which the literature consistently 
demonstrates to occur at an increased incidence in the alcoholic. These 
organisms are pneumococcus, hemophilus, tuberculosis, anerobes and 
klebsiella. Tuberculosis has been covered in the previous paragraph. 

Since Klebsiella is the most "famous" organism infecting alcoholics 
the data on it will be reviewed first. Klebsiella pneumonia is the most 
corrunon aerobic gram negative rod believed to cause community acquired 
pneumonia. Its incidence is probably overestimated by the clinician due 
to the presumed unique clinical course that is emphasized in medical 
school and detailed in the attached table. A review of the published 
literature in chronologie order with the more recent literature in table 
form is quite revealing. 
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KLEBSIELLA PNEUMONIA 
CLASSIC FEATURES 

1. Clinical 
A. Alcoholic Male 
B. Sudden Onset 
C. "Currant Jelly" Sputum 
D. Toxic Appearance 
E. Rapidly Fatal 

2. Radiographic (46) 
A. Single lobe - frequently upper 
B. Bulging fissue 
C. Sharp margin to infiltrate 
D. Frequent cavity formation 

KLEBSIELLA PNEUMONIA - OLD HISTORY 

1882 - Friedlander - First case described. 

1886 - Fraenkel - States pneumococcus most common cause of pneumonia and 
Klebsiella rare. 

1902 - Philli - First positive sputum and blood culture isolate. 

1908 - Apelt - Eight cases. Two cases with positive blood culture and 1 
survi va 1. 

1915 - Sisson - First large series of 37 cases. 

1919 - Zander - Outbreak in German prison camp - data doubted. 

1930 - Alcott - Three blood culture positive cases (Total reported to 
date - six). 

A. History 

1. 1882 - Friedlander described a case of Klebsiella pneumonia 
pneumonia and believed that this was the most common cause of 
bacterial pneumonia. 

2. 1886 - Frankel established that pneumococcus frequently caused 
bacterial pneumonia and stated that klebsiella was a rare 
cause . 

3. 1886 - Weiselbaum confirmed that five to eight percent of 
bacterial pneumonias were due to klebsiella. 
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4. 1902 - Phillipi documented the first case with positive a 
sputum culture and a positive blood culture. 

5. 1908 - Apelt reported eight cases, two with positive blood 
cultures and one patient recovered. 

6. 1915 - Sisson reported 37 cases. 

7. 1919 Zander reported outbreak in German prison camp - data 
doubted. 

8. l930•s - Alcott reported three blood culture positive cases 
bringing to six the total reported to date. 

B. Recent literature- Data also attached in Tables. 

KLEBSIELLA PNEUMONIA PNEUMONIA 

Prognistic Associated 
Location/Yr # Cases(Per Year) Sepsis(Per Year) %Alcoholic Factors Tuberculosis % Death ---
1937 - Bellevue,NYC 32 (3) 9 ( 2) Not Bacteremia 97% 
(33) 

1927- 36 - Harlem 41 (4) 27 (3) 83% 
Hospital, NYC (34) 

' 1936-9 - Harlem 37 (10) 9 (3) 
Hospital NYC (36) 

1940- Bellevue and 51 25 37% 3/51 50% 
NY Hasp, NYC (36) (83% Compli-

cations) 

1941 Wash Univ 1. 5% of all 82% 
St . Louis (37) pneumonia 

1944-9 Bellevue (3/yr) Positive 3 
(38) association 

1951 - Harborview, (11) ( 5) 
Seattle WA (39) 

1952-3 - Philadelphia (2-4/yr) 
Genera 1 (40) 
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KLEBSIELLA PNEUMONIA PNEUMONIA 

Prognostic Associtaed 
Location/Yr # Cases(Per Year) Sepsis(Per Year) %Alcoholic Factors Tuberculosis % Death -- --
1955 - D.C. General 22 (9) 8 (3) 70% Bacteremia 50% 
Washington, D.C. (41) ETOH 

1955-65 - Hennepin 11 (1) 3 ( 1 q 3 y} 80% 2 50% 
County , Minneapolis (42} 

1948-58 - Hines (4.5/yr} 10% 
VA-Chicago (43) 

1937-56 - Cinncinati ( 2/yr} (1) 60% Bacteremia 
General (44} 

1961-D.C. General (45) (2) 

Narrative in order of data, authors, hospitals. 1. 1937 - Solomon -
Reviewed all pneumonia at Bellevue Hospital, New York City (33). He 
definitively described the 11 classic 11 presentation of acute 
Klebsiella pneumonia pneumonia. Thirty-two cases were seen in eleven 
years or three per year out of 5,000 total pneumonias at Bellevue during 
that time (0.6% of all pneumonias). Positive blood cultures were found 
in 73~~ of patients. Six out of thirty- two patients developed 
abcesses/cavities, six out of thirty-two developed pleural effusions 
(two of the six were empyemas), and three out of thirty-two developed 
CNS spread. 

2. 1937 - Bullowa - Harlem Hospital 1927-1936. The authors 
described forty-one cases (four to five per year) which 
constituted 1.1% of all pneumonias at that hospital over that 
time frame (34). Seventy-six percent of the patients had 
positive b 1 ood cultures and six out of forty-one had CNS 
spread. 

3. 1939 - Pearlman and Bullowa -Harlem Hospital 1936-1939. They 
reported thirty-seven cases (ten per year) which constituted 
1.5 percent of all pneumonias with three per year with 
positive blood cultures (35). 

4. 1940 Hyde = and Hyde - Bellevue/New York Hospital. These 
authors reported fifty-one patients forty-five percent of whom 
positive blood cultures (36). Fifty percent of the patients 
died and only one out of six lived without complications. 
Complications noted were fifteen out of fifty-one who 
developed abcesses, two out of fifty-one with CNS spread, two 
out of fifty-one pericarditis and five out of fifty-one 
developed pleural effusion with three of these being empyemas. 
Three of fifty-one developed reactivation tuberculosis. 
Nineteen out of fifty-one were alcoholic. 
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5. 1941, Julianelle, et al. -Washington University, St. Louis. 
The authors noted Kl ebs i e 11 a to cause 1 . 5 percent of all 
pneumonia (37). The patients had positive blood cultures 50 
percent of the time and a mortality of 82 percent with a five 
to ten percent incidence of development of a lung abscess. 

6. 1944-1949 Wiley, et al, Bellevue Hospital. The authors 
reported three cases per year versus 0.3 percent per year a 
nearby private hospital (38). There was a positive 
association with alcohol. One out of three patients developed 
empyema, antibiotics decreased mortality and three patients 
reactivated their tuberculosis. 

7. 1951 Kirby et al.- Harborview Hospital Seattle. The authors 
reported eleven cases in one year, five with positive blood 
cultures (39). Only two blood culture positive Strep 
pneumonas pneumonias occurred during the same time. 

8. 1952-53 Weiss, et al. - Philadelphia General. The authors 
evaluated all patients with pneumonia with positive sputum 
cultures (40). Blood cultures were not systematically 
evaluated. They noted an incidence of two to four cases per 
year. 

9. 1955 Limson et al. -D.C. General Hospital, Washington, D.C. 
The authors noted twenty-two cases in two years with fifteen 
out of the twenty-two being alcohol associated (41). Thirteen 
of the patients had acute disease and eight of these thirteen 
had positive blood cultures. All patients who died were 
alcoholics. 

10. 1955-65 Hoffman, et a l. , Hennepin County Mi nneapo 1 is. The 
authors noted one case per year, three out of eleven with 
positive blood cultures and a 50 percent mortality rate (42). 
Seven of eleven patients also had Strep pneumonia in their 
sputum. Nine out of eleven patients were alcholics and two 
out eleven with positive blood cultures also had reactivation 
tuberculosis. 

11. 1948-58 Lampe, Hines VA Medical Center- Chicago. The authors 
noted a incidence of 4. 5 cases per year by sputum culture 
criteria which were 0.65 percent of all pneumonias (43). Ten 
percent of the patients also had active tuberculosis. 

12. 1937-56 - Hamburger et al. - Cinncinati General Hospital. 
These authors noted two cases per year by sputum culture 
criteria and one by blood culture criteria (44). Sixty 
percent of these patients had positive blood cultures and had 
a greater mortality rate then those with negative blood 
cultures. Seven percent developed lung abcesses. 
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13. 1961 - Ollsson and Romansky, D.C. General. The authors noted 
two cases per year by positive blood culture criteria and 
noted a single case of tuberculosis reactivation (45). 

The classic paper on the x-ray findings was published by Felson et 
al., from the University of Cinncinati (46). The authors noted single 
lobe disease with a bulging fissure in 60 percent of the cases, sharp 
margins of the infiltrates in 64% versus and that pulmonary abcesses 
developed in thirty-three percent of the patients with Klebsiella 
pneumonia pneumonia by sputum and blood culture criteria. These rates 
were all markedly greater than in patients with Strep pneumonia 
pneumonia by blood culture criteria. 

Thus, Klebsiella pneumonia overall would appear to be a rare 
infection. In public hospitals there a~e 1-2 bacteremia cases per year 
and possibly twice that number totalr They constitute about 1% of all 
pneumonia and are associated with alcoholism which is also possibly a 
negative prognostic finding. The development of lung abcesses/cavities 
and pleural effusion is substantial and there is a distinct association 
with tuberculosis. 

The clinical spectrum could be characterized as follows and 
tabulated in the accompanying chart. 

1. Acute pneumonia 

KLEBSIELLA PNEUMONIA 
SPECTRUM OF ILLNESS 

2. Cavity Disease- follows acute pneumonia 
A. Pulmonary gangrene 
B. Solitary cavity 

3. Bacteremia 
4. Other com.pl ications 

1. Acute pneumonia. 

2. Cavity disease - follows acute pneumonia. 

a. Pulmonary gangrene as reported by o•Reilley and Danner et 
al.(47-48). Characterized by rapid development over days 
of multiple small abcesses that rapidly destroy lung. 
Etiology reported as primarily Klebsiella pneumonia and 
occasionally anerobes and rarely Strep pneuma. Treatment 
recognized as antibiotics with question of whether 
radical surgery (i.e., pneumonectomy) is necessary due to 
high incidence of vascular thrombosis still 
controversial . 

b. Single Cavity - primary differential diagnosis is 
tuberculosis (note association of TBC with Klebsiella 
~neumonia) and anerobes. Klebsiella usually reported as 
thin walled 11 and tuberculosis as thick walled. 

3. Bacteremia at least 33%. 
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4. Other complications - CNS spread, empyemas, etc. 

OTHER GRAM NEGATIVE RODS 

Other gram negative rods are rarely reported to course community 
acquired pneumonia. Tillotson and Lerner reviewed their experience in 
1963-64 at Detroit Receiving Hospital (49). These authors reported an 
incidence of 3.6% of all pneumonias with two thirds of the patients 
being alcoholic. Forty-five percent of blood cultures were positive. 
Twenty-one out of thirty-eight patients developed pleural effusions and 
eleven were empyemas. The mortality rate was forty-five percent and 
alcohol had no influence on this rate. One-half of their patients died 
of non pneumonic causes. No other authors either before or subsequently 
found such a high rate of community acquired gram negative rod 
pneumonia. Coker at a VA Hospital at t~e University of Alabama noted 
three cases per year, and one-half wer~ alcohol associated. while Phair 
at VAMC Lakeside, Chicago in 1979-80 noted a similar incidence (55-56). 
Kass in 1961-1966 at Boston City Hospital evaluated 100 consecutive 
cases of gram negative sepsis and only three were due to pneumonia (54). 
Berk from East Tennessee State University reported seventeen cases of 
E. Coli pneumonia with thirty-three percent having positive blood 
cultures (50). Four out of the five cases with positive blood cultures 
were nosocomial and it is unclear what fraction of the others were also 
nosocomial pneumonias. Jonas and Cunha from New York City reported nine 
cases of bacteremic E. Coli pneumonia in two years (51). Two thirds 
were nosocomi a 1 p·neumoni a and an i 11 defined percentage of the rest were 
receiving antibiotics, steroids, or cytotoxic agents. Tillotson and 
Lerner, reported eight cases of E. Coli pneumonia with sepsis (49). 
11 Few 11 were nosocomial. There was a high association with positive 
E. Coli isolates other areas of the body (i.e., urinary peritoneal 
fluid, etc.) raising the issue of whether these pneumonias were due 
hematogenous spread of the organism to the lung. Pseudomonas aeruginosa 
pneumonia is almost exclusively found as a nosocomial infection or as an 
infections in neutropenic hosts. Hoogwerf and Kahn did report one 
community acquired case in their extensive review of the topic (52). In 
addition Moretz, and Grieco reported one community acquired pneumonia 
due to Serratia marscens (53). Other isolated case reports due to these 
and other gram negative rods are scattered in the literature but their 
significance is difficult to judge. 

The pneumococcus is the most common organism causing community 
acquired pneumonia in both the alcoholic and non alcoholic and will be 
reviewed next. The epidemiology of the organism has been well studied. 
Lipsky et al ., at the Seattle VAMC evaluated all patients in the general 
medicine clinic who had positive cultures for Strep pneumo over a 
tourteen month period (64). Fifty percent of these patients had 
infections and with the organism and were designated the patient group. 
They were matched with other patients from the general medicine clinic 
with no positive cultures who were the controls. The incidence of 
pulmonary infection over five years was 6.3 per 1000 year in the patient 
group. Potential risk factors associated with infection were COPD, CHF, 
seizures, CVA and dementia by multivarite analysis. They specultated 
that the reasons for these positive association was gross aspiration in 
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these patients with CHF, seizures, CVA and dementi a and increased 
adherence and decreased pulmonary clearance in those with COPD . The 
lack of a positive association with alcoholism was notable. There have 
also been several well described "epidemics'' of pneumococcal disease. 
One occurred in a VA Hospital in Massachusetts in 1936 and a subsequent 
one in Western Massachusetts in 1938 (65-66). The latter outbreak was 
more throughly studied. It was found that the carriage rate for 
families of patients with disease was 12 percent and those with no 
disease 1.4 percent and that the attack rate in families of patients was 
15 - 30 percent 0-2% in control families. The attack rate was 
thirty-three to fifty-six percent in children less than age 4 indicating 
that this is a mildly contagious organism particularly in young 
children. In 1980 there was an epidemic (40 cases in five months) in 
patients in Boston in a men's shelter with a high incidence of 
alcoholism (67). The authors cultured all the men in the shelter and 
noted 60 percent carriage rate. Although there was no control group in 
the study the authors site a 1- 2 percent carriage rate from the 
literature in normal adults in the community. An excellent 
epidemiologic survey was done in Syracuse where the authors demonstrated 
over a six year period that forty percent of family members surveyed had 
at least one positive culture with 85% of positive cultures being in 
persons age less than 20 (68). The incidence was higher in families 
with children but they were unable to identify any relationship between 
carriage and disease. Thus, the organism does appear to be contagious 
in families and other closed settings (to which alcoholics would be 
expected to be exposed). 

It is well accepted that pneumococcal pneumonia is the most common 
course of adult pneumonia especially in alcoholics. Thus, the observed 
incidence of clinical disease appears to correlate with the epidemiology 
of the organism. The attached table sumarizes the literature on 
pneumoccal pneumonia occurring in public hospitals such as Parkland. 

PNEUMONOCOCCAL PNEUMONIA 

Location/Years #Cases #Sepsis Sepsis/Yr %Alcoholic Px Fx 
% DeJth 

Sensic Patients 

Harlem Hospital, 1928-33(71) 1725 

Boston City , 1929-35(72) 1586 

Cinc innati General, 1936-50(73) 3215 

Johns Hopkins, 1946-52 (74) 358 

Kings County, 1952-62(76) 11 30 
Brooklyn 

Cook County, IL, 1967-70(75) 

Charlston City, SC, 19 74-70(77) 
4 Hospitals 

Bellevue, NYC, 1922-81(78) 

Grady and VAMC, Atlanta,l980-81(79) 

Kings County, 1979-81(80) 

Sweden, 1964-80(81) 

Harborview , 1974-80(82) 

431 

532 

733 

69 

339 

262 

44 

145 

85 

6 (AROS) 

305 

120 

70 

50 

48 

11 

40 

115 

22 

16 

85 

19 

20 

33% 

Seps i s 

Sepsis,age,%lung involved 

Sepsis,age,purulent 
complications 
age,% lung induced 
sepsis,leukopenia 
% lung involved, sepsis 

77';, 

25% 

age, OM, uremia, cirrhosis 28% 

42% 18% 

56% 

32% 

70% 

age, ETOH (patients 
less than age 64) 

leukopenia,thrombocytopen ia 22.6% 

ARDS 

age, ETOH 1 5 ~ 

age, leukopenia 36':.; 
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Pneumococcal pneumonia is usually defined by positive sputum culture of 
some nature with an infiltrate and/or positive blood cultures. It 
should be noted the techniques for blood cultures differ markedly and 
have improved over time. It should also be noted that the demographics 
of these public hospitals changed over time and the number of total beds 
are ill defined in most cases. The incidence of pneumococcal sepsis per 
year varied between 115 at Cook County in 1967-70 to only 11 at Johns 
Hopkins from 1946-1952 and 16 at Bellevue from 1932-1981. The 
assocation with alcoholism is not mentioned in most older series but is 
positive in the more recent series varying from 32 to 76 percent. 
Prognostic factors for pneumococcal pneumonia are reasonably consisent, 
Sepsis clearly decreases survi va 1 rate. Other frequently mentioned 
negative prognostic factors are o 1 der age, amount of 1 ung i nvo 1 ved, 
purulent complications, (empyema, meningitis, etc.), decreased white 
count, and alcoholism, and cirrhrois sporadically. It should be noted 
that the association of bad prognosis- with alcoholism frequently occurs 
in patients with a 11 Syndrome 11 which · is characterized by overwhelming 
sepsis/pneumonia, neutropenia, and ARDS . The death rate with sepsis 
understandably was very high in the preantibiotic era. In the 
antibiotic era it has decreased and very consistently ranged from 
fifteen to thirty percent with a median of approximately twenty-five 
percent. Interestingly, it has not declined since the l95o•s . The 
reason for this lack of decl -ine is poorly defined. 

As previously noted aspiration is the 11 final pathway 11 for the 
development of pneumonia. Thus all patients with pneumonia technically 
have aspiration pneumonia. However, some patients have a disease 
process that is associated with not infrequent gross or massive 
aspiration (i.e., alcoholic, seizure states, etc . ) that increases the 
chance for development of clinical pneumonia. A review of the 
.. aspiration literature .. is potentially informative. Lorber and Swenson 
at Temple University Hospital published their observations on both 
community acquired and nosocomial aspiration pneumonias in 1974 (83). 
These authors defined their cases as ~hose patients who had a history of 
aspiration of oropharyngeal contents-and clinical and x-ray evidence of 
pneumonia in a dependent pulmonary segment. Etiologic agents were 
determined by isolates from b6ood, pleural fluid and by transtracheal 
aspiration (greather than 10 organisms/cc). Two-thirds of these 
patients were alcoholics. Twenty-four patients had community acquired 
pneumonia and 23 nosocomial. The adjacent Table 1 sumarizes their data. 
Twenty-one out of twenty-four patients with community acquired pneumonia 
had anerobes isolated, thirteen exclusively, and they had three patients 
with positive blood cultures. 

Uable__j) Prevalence of Aerobes and Anaerobes in Asp iration Pneu­

monia 

A$pira tion 
l'm:umonia 

Community-ac4 uin:u 
ca ~<:s 

H osp1 ta l- acq uir<:u 
c a~<: s 

Tota l / \l:rob<:$ • A<: rub<:s t Anaerobes 
plus 

An aL" robes 

+-- ---- --·- - /l (J,- ------~ 

24 3 13 

23 15 6 2 

• Jn d uJc.,_ ~ lll l.:"l acruhc' a nJ fac.:u h a u vc a n ac.:ru bcs . 
t Jnd uUc ~ on ly ~ LJ IC.:l an; t c rubc ~. 
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Only one patient had aerobes exclusively isolated and had two positive 
blood cultures, one of which was Klebsiella and one of which was Strep 
pneumonia. Bartlett and Feingold in another carefully done study with 
similar bacterologic techniques also further characterized aspiration 
pneumonia and published similar data in which they analyzed 30 cases 
(84). Nine had mixed infections and two had only aerobes isolated by 
transtracheal aspirate, and 19 anerobes only (see Table 11). 

TABLE II Microbiologic Results 

No. of Patients 

Hospital- Community-
Acquired Acq uired 
Infections Infections Total 

AnaE')robes only 
Anaerobes and aerobes 
Aerobes only 
Total 

6. . 
~6 
2 

24 

19 
9 
2 

30 

25 
25 
4 

54 

The group from Johns Hopkins have also published a review article which 
summarizes several other series in the 1 iterature as noted in the 
attached Table 1 (85). 

TABLE I 

Bacteriology of Aspiration Pneumonia and Primary Lung Abscess 

Specimen 
Type of infection Reference source* 

Aspiration pneumonia 9, 10 TTA.PF 
11 TTA 
12 TTA 
13 TTAt 

Lung abscess 2, 14 TTA, PF 
IS Transthor:~cic aspirate 

13. 16 TTAt 

* TTA = transtracheal aspiration , PF = pleural nuid . 
t Children aged 2 months to 18 years. 

No . 
studied 

70 
17 
47 
74 

57 
26 
10 

No. with 
anaerobes 

61 (87%) 
17 (100%) 
29 (62%) 
69 (93%) 

53 (93%) 
22 (85%) 
19 (90%) 

The predominance of anerobes in aspiration pneumonias is apparent. 

- · 

Thus anaerobes clearly cause a significant amount of pulmonary 
disease, particularly in patients who are prove to "massive aspiration" 
aspiration. This makes sense because anerobes are the dominant organism 
in "normal flora" . As previously noted the relevance of isolation of 
aerobic gram negative rods from the alcoholic•s oropharynx and the lack 
of pneumonia due to these bugs is d iffi cu 1 t to reconc i1 e. However, 
sometimes the presence of ·"massive" aspiration is not clinically obvious 
and anerobes are not considered as likely a cause of individual 
infection as they should be. In addition, it should be noted that 
"massive aspirations .. is not particularly common even among aspiration 
prone patients. 
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From an anatomical viewpoint anerobes can cause several different 
types of pulmonary disease such as pneumonitis (to include necrotizing 
pneumonia), abcesses, and empyemas. As a preliminary overview, the 
adjacent Table 2 from a review in 1987 by Bartlett gives an excellent 
perspective of the relative inportance of anaerobic pulmonary infections 
(86). 

Table 2-Incidence of Anaerobic Bacterial Infection of the 
Lung and Pleural Space* 

No. No. with Anaerobes 

Clinical Se tting Stmlied Anaerobes Exclusively 

Community-acquired pneumonia 
Ries ct al12 89 29 (33) 17 (19) 

Pollack et al 19 74 •' 16 (22) 

Hospital -acquired pneumonia 
Bartlett et al"' 159 56 (35) 11 (7) 

Pulmonary abscess 
Bartle tt et al" 57 53 (93) 32 (56) 

Beere ns and Tahon-Caste l" 26 22 (85) 20 (77) 

Brook and Finegold"' 10 9 (90) I (10) 

Aspiration pneumonia 
Bartlett et al" 70 61 (87) 32 (46) 

Gon7.alez-C and Calie31 17 17 (100) 6 (35) 

Lorber and Swenson'" 47 29 (62) 15 (32) 

Brook and Finegold10 74 69 (93) 2 (3) 

Empyema 
Bartle tt et al"' 8J 63 (76) 29 (35) 

Beerens and Tahon-Castcl" 45 23 (51) 16 (JG) 

•Table data are numbers of cases ; numbers within parentheses are 

percents. 

Anaerobic Bactenal Infections of the Lung (John G. Bart/eN) 
i'< 

The best article on anaerobic pneumonitis was published by Bartlett and 
Feingold in 1979 (87). They evaluated and compared patients who had 
pneumonia with only anerobes isolated from transtracheal aspirates to 
those who had pneumonia with only pneumococcus recovered from a 
transtracheal aspirate. The attached Table 1 shows the significant 
characteristics of and differences between the two types of pneumonia. 
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TABLE 1 

CLIN ICAL FEATURES OF ANAEROBIC BACTERIAL PNEUMON ITIS 
AND PNEUMOCOCCAL PNEUMONIA 

Age, t years 

Hostory of chi l ls 
Duration of symptoms before presentation t days 

Ass oci ated condition 
Pred isposition to aspiration 

Bronchogenic neap lasm 

Peak fever. t ° F 
3 

Per ipheral leukocyte count, no . X 1 ,000/mm 

No . lobes involved by chest film t 

Putr id sputum 

Bacterernia 
Subsequent development of abscess on chest film 

Outcome 

Cured 

Doed 

Anaerobic 

Bacterial 

Pneumonitis 

(46 patients) 

53± 2 .3 

0 

4.5±0. 7 

27(59%) 

8 (17%) 

102 .3±0. 2 

15 ± 1 

1 .4 ± 0.1 

8 ( 18%) 

0 

9 (20"/o) 

40(83%) 

6 (17%) 

Pneumococca l 

Pneumonia 

(46 patients) 

61 ± 2 . 5 
21 (46%) 

2 . 6 ± 0 . 4 

11 (23%) 

3 (6%) 

102 .2 ± 0 .2 

16±0.9 

1 .3 ± 0 . 1 

0 
7 (15%) 

0 

39 (85%) 

7 (15%) 

Significance 

of 0 ifference 

NS 
< 0.001 

< 0 . 02 

< 0 .001 

< 0.05 
NS 
NS 
NS 
< 0.05 

< 0 .05 

< 0.001 

NS 
NS 

'Signifi c ance of the difference between the 2 groups is expressed asaP value for chi square analysis or t test. 

of independent means ; NS = not significant, i .e., P > 0 .06 . 

I Va lues are given as mean ± SE. 

. 

Significant differences between the two groups included the incidence of 
chills, duration of symptoms before presentation (4.5 days in the 
anerobic and 2.6 days in the pneumococcal groups), presence or absence 
of diseases associated with aspiration (25% of patients with anerobic 
and 13% with pneumococcal pneumonia were alcoholics), presence of 
bronchogenic carcinoma, incidence of putrid sputum (which is low even in 
the anerobi c group ) incidence of bacteremia (fifteen percent in 
pneumococcal pneumonia patients versus 0 percent in the anerobic group) 
and the subsequent development of abcesses on chest films (twenty 
percent in the anerobic group versus zero percent in the pneumococcal). 
Significant similarities include white count, height of fever, number of 
1 obes i nvo 1 ved, and their outcome (fifteen percent mortality in both 
groups). It should be noted that in the anerobi c group the fever 
persisted for 4.8 days versus 2.6 for these with pneumococcal disease 
after therapy was begun. It is clear that even though differences 
between the two types of pneumonia can be demonstrated it would be quite 
difficult to distinguish which type an individual patient had when they 
presented to the hospital. Another article which evaluated the relative 
incidence of anerobic disease were published in 1974 by Ries et al., 
from the Medical College of Pennsylvania (88). The primary problem with 
this study from the viewpoint of this presentation was that it is 
unclear what the percentage of the patients had nosocomial versus 
community acquired pneumonia (although it is implied most had the 
latter) and the authors did not rigorously define their criteria for 
pneumonia and/or a positive transtracheal aspirate. Overall they looked 
at 250 patients admitted with "pneumonia'' 134 of whom had transtracheal 
aspiratates performed . Of these 134 patients 45 were determined not to 
have pneumonia. Six had COPD, one had tuberculosis, and four had 
nonbacterial pneumonia and 28 no bronchopulmonary infection. Thus a 
total of 89 patients were ultimately evaluated. The organisms isolated 
by transtracheal aspirate in predominant numbers were as follows: Strep 
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pneumo-36, gram negative rods 9, anerobes 29, Staph aureus, 4, and ~ 
Flu 3. 

There is also a significant amount of published data evaluating the 
efficacy and the clinical relevance of obtaining cultures from protected 
bronchoscopes which is applicable to anaerobic lung disease. The most 
imformative article was from the University of South Alabama where the 
authors evaluated patients with lower respiratory tract infections 
(presumed community acquired) with the protective bronchoscope 
performing quantitative cultures and correlating these data with 
positive blood cultures (89~. They defined a positive broncoscopic 
culutre as greater than 10 organisms/cc. The adjacent Table 2 
summarizes their data. 

I HL E ~ . Bac terial species isolated at 2: 103 CFU/ 
1 ml from cases of pneumoma 

Isolated as: 
No. of . 

holare isolates Single Mixed 
agent flora 

\ r ru•umnnia e 38 24 14° 
•I : ntlu t' n~ae 17 6 )] a 

• her 1, olate 3 3 0 
\crt •l>rc·anaerobic 16 0 16 

mi\td Mora without a 
~ rJJ 1 t iona l pathogen 

. r en of these had anaerobc:: s. 

Overall there were 24 patients with pure Strep pneumonia isolated and 14 
with Strep pneuma in mixed culture, There were 6 pure and 11 mixed H. 
Flu isolates but no pure and 16 mixed anaerobe ·isolates. Twelve or 
thirteen patients with positive blood culture had the same organism 
isolated from the bronchoscopic evaluation in significant numbers. 
lhus, this technique, though cumbersome, appears accurate and valid and 
confirms that anaerobes cause a significant amount of community acquired 
pneumonitis. 

Necrotizing pneumonas are presumed to begin as routine pneumonitis 
and, for multiple reasons, the organisms overwhelm the host defensive 
mechanisms and progress and rapidly destroy large amounts of lung. 
Bartlett and Feingold again have presented the best data on this subject 
as relates to anerobic infections (90) . They defined nectotizing 
pneumonias as multiple areas of small areas of cavitation within one or 
more pulmonary segments or lobes. The relative incidence of 
nectrotizing pneumonia as related to other anerobic lung diseases is 
shown in the attached table . The clinical characteristics of the 
infection as summarized in the attached Table 2 included a duration of 
symptoms prior to the onset of disease greater than seven days in 69% of 
patients with a mean of 23±29 days, a time for cavitation to appear 
after the onset of pneumonitis of 16±6 days and a mortality rate of 
eighteen percent of patients . 
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TABLE 2 

ANALYSI S OF 28 CASES OF NECROTIZING PNEUMONIA 

F lndings 

Cllnice l feat ur es 
MMn age± 1 SO (year s) , 54± 12 

Concurrent empyema 
Underlying conditions 

Periodontitis ( 1 8 p a tients evaluated) 

Susoectad upiration 

Bronchogenic carcinoma 
Miscellaneous 

Fever C> 99 .6° F) 
Mer~n peak umper11ture ± 1 SO {° F), 102 .4 ± 1 .2 

We ight lou due to infect ion 

Mean weight loss± 1 SO (pounds) (12 pet ienu) 2J ± 7 

Putrid discharge {sputum or e n1py ema flu i d) 

Durat ion ol symptoms pr ior 10 p r osentatlon 

> 7 di'IVt 

Mean ± 1 SO (dlt y sl , 23 ± 29 

Med i an, days, 10 

Hosoital -acQuired infect ion 

C lin ic& ! lllb Ot lltory f in dings 

Po11k poriphPral leukoc yte count 

> 9.000/ mm3 
Mean± 1 SO ( X 1,000/ mml) , 24 . 2 ± 13 .4 

Hfllmetocrit ( < JB,..ol 
Mean± 1 SO (%1, 35 .6 ± 4 .7 

Roentgenographic findings 
A bscencs on init ial roantgonogo\m 

Pneumonitis on initial roentgRnogram . followed by 

caviiAtion 
Time for cavitation to aoPol'H followjng·documented 

up;tot ;on ~) 
Me&n ± 1 SO ld a v sl ( 8 tHitlenu l .• 16 ± 6 

Location of principAl les io n 
R ight upper lobe. anterior seg m e nt 

portcr ior u~g1nr.n1 

night mld rtlfll lobo 
nt~ht lowor lobe , su p nrlor sc g m 0111 

basilar IPg m Pnts • 
Left upper lobe , api c al p (HIIHI Of SPgment 
Left lo w er lobe , wporior S P~m on t 

blUilar s.cg rn e n ts 

At'siJonse to therap y 

Oura110n of fe ver• 
Meen!. 1 SO (dRys) , 12 ± 1G 

Time fo r cure• t 

Mun ± 1 SO ldttvsl , 55± 24 

Median , days, 46 
Outcome 

Curet 
Improve d , dlod of other cau1e 

lmoroved , lost to follow .uo 

Died of Infect ion 

Bacter iolo~ie results ' 
Only anaerobes reco vnred 
Anaeroh•s and ef!robos recovfHBd conc urrently 
A versg• num b er of Rnll ttrobic soocies per cese , 2 .3 
A..,.rage number of aerobic sp e c ies par case . 0.4 

-' 

No. of "of 
Cases 

10 

18 

4 

28 

12 

17 

19 

27 

18 

18 

10 

18 

3 

20 

Cues 

36 

44 

64 

11 
14 

100 

43 

29 

96 

64 

64 

36 

64 

11 

7 

18 

71 

29 

Thus, it would appear that this disease process due to anaerobes is not 
fulminant, is difficult to distinguish from simple pneumonitis early in 
its course and different from the pulmonary gangrene syndrome due to 
aerobes noted previously as re 1 ates to the pace of the disease. 
However, it could also be difficult to distinguish from pulmonary 
gangrene in the invididual patient. Pulmonary gangrene has been stated 
by other authors to be primarily due to Klebsiella pneumonia. However, 
the adequacy of anerobi c cultures in these cases was difficult to 
evaluate. Thus, it is possible that pulmonary gangrene and anaerobic 
nectrotizing pneumonia both represent different ends of the spectrum of 
a complication of anerobic pneumonitis and that Klebsiella occasionally 
leads to an infection on one end of this spectrum. · 

Lung abcess, as noted, are also a common type of anaerobic 
pulmonary disease. Predisposing factors have been best delineated by 
Bartlett and Feingold with 67% havin~ periadenitis 64% 11 aspiration 11

, and 
9% bronchogenic carcinoma (Table 1) (90). 
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TABLE 1 

ANALYSIS OF 45 CASES OF LUNG AASCESS 

Find ings 

C linical feetur e s 

Mean age ± 1 SO (years). 51± 12 
Concurrent empyema 

Underlying conditions 

Periodont itis (33 patlonu evaluated} 

Suspected aspiration 

Bronchogen ic cMcinoma 

M iscoll-.neous 
F AvPr ("'> 99 G° F) 

MMn ne nk. tem~ouuu ro ±. 1 SO {° Fl . 101 .8 ± 1.4 

We ight toss due to Infection 

Mean we ight loss± 1 SO (pounds) (28 pat ients 

evaluated). 19 ± 11 

Putr id dischArge (sputum or empyema flu id ) 

Our anon of sympto ms prior to pleuent&t ion 

> 7 days 
Me,.n ± 1 SO (days). JG ±52 

MP.dian. dev s, 12 

HosP i ta l -acQuired infoction 

Clin ic al labo ratory findings 

Peak peripheral leukocyte coun t 

> 9 ,000 / mmJ 
Mean± 1 SO ( X 1 ,000 / mml), 14 .4 ± 5 . 1 

Homatocrit I< 38'! ;. } 

Mean± 1 S O {%1, 36 ± G 

Roentgenographic find ings 
C a v rly silft - mean ± 1 SO (di&meter in cml , 4 .5 ± 1 . 7 

A bsce u on in i tial roe n t g '" no9r n m 
Pnournonitis on Jnltl~t l roflllnlgt'nogutn l, foii OwOf l llv 

cev i t~ttron 

Time for cav itation to ""'pear after documentad Asp i ration 

M8fln ± 1 SO (dey-.) ( 11 pat ients) . 12 ± 4 

lOCIH iOn of ~hSC8U 

R tght upper lobe, enter lo r sogment 
poster ior sogment 

apical segmenl. 

A ight midd le to be 

Rig ht tower lobe. suoPrio r sPgme nt 
bit •u hH srg rnnn IS 

Lt~~~ ft unoer lobe. t~o ic el p o •uertor t eg m ,. n t 

Ling u la 
Left to w er lobe . superior s~>gment 

basil ar segments 

Aesoo ri s'1 to the raov 
Durat io n o f fever • 

MPi1 0 ± 1 50 (cti\yS) , 6 .8 ± 5 . 7 

Med iA n . d<t\'S. 4 

Time fo r cav ity closure 

Me:tn ± 1 SO (days), 31 ± 18 

Time fo r cure• I 

Mean± 1 SO (days). GQ! 33 

Median , d ays, 56 

Outcome 

Cure I 

Improv ed . dittd of othor cnuse 

Improved . lo$1 to fol low-up 

Ael•pse a a 

No. of %of 

Cases 

22 
29 

4J 

28 

21 

36 

37 

29 

16 

3 G 

J 

Casos 

20 

67 

6 4 
9 

13 

9G 

62 

47 

80 

20 

89 

82 

64 

36 

80 

1J , 

Clinically 80% of patients have symptoms greater than seven days before 
they present to the hospital, the time to cavitation after aspiration is 
12±4 days, there is a median time of four days to become febrile after 
therapy starts, cavity closure average 31 ±8 days with therapy and 
normalization of the x-ray averages 66±33 days. The relapse rate with 
medical therapy is 11%. It interesting to note that Weiss, et al. in 
several series have demonstrated that alcoholics respond equally as well 
as nonalcoholics to therapy (Table 1). 
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It should be noted that although uncommon, pneumococcal pneumonia 
can cavitate. One estimate from the literture review by Yangco et al ., 
was that five percent cavitated (69). Another excellent article was 
+.,. .... ~ uen~ep~- "o"n ... y u ~s- ~ ... a, ~- .. ~-neso .... _ b-- 'ea .... n' ennan et al '7") IIUIII II Ill Ill IJ Uf I. nu IJII. I Ill 1' 1111 l.d Y L L ' • ~ U • 

They looked at patients with pneumonia and positive blood cultures for 
Strep pneumo and found that four out of twenty-four had cavitating 
pneumonias. Three were alcoholic. The cavities all occurred early in 
the course of the infection and clinically two patients had pulmonary 
gangrene. Positive associations with cavitation were alcoholism, putrid 
sputum and bilateral infiltrates raising the issue of whether there were 
two separate diseases in these patients (i.e., bacteremic pneumococcal 
pneumonia and anerobic lung abcess) . Neither of these articles nor the 
rest of the literature allows a determination of the incidence of these 
two infections being present simultaneously. Although, this incidence 
is probably higher than appreciated it is possible that pneumococcal 
pneumonia can rarely cause pulmonary gangrene and/or lung abcesses 
without a concomitant anaerobic infection. 

Empyemas are the final commonly recognized type of anerobic lung 
disease . The organisms isolated in Barlett and Feingold's series at two 
VA Hospi ta 1 s and Cook County Hospital are indicated in the attached 
Table 1 (92). 

. -nACTER!OLOG ICAL F I ND INGS IN 83 CASES OF E MPY EMA 
t ,tiL~· I - · - - -

A nacro hrs Aerobic or 
Total Anaerobe~ plus ae robic faculuu i,·c 
cas~ s only or fac ulta tive h aclt·l ia 

hal· t~ria only 

... . ,~n"· e ca,r; . . . , J5 13 (J7'icl 12 (J-I'i ;.l Ill (Z9" ;,) 

; 1 .II . and S.V .H .) 
~ - ,,,.p<<li\·e ca>e; . . 48 16 (JJ%) 22 (-IO'i;) 10 (ZJ';;.J 

\1 .11. <' .) ----
: ~,,l . 

8.1 29 (J5'i{,) J4 (-11'/0 ) 20 (Z·I'.'~ ) 

------ -------- --- - ---- ------ --



33 

: \IIU: 11 - IIAC T ER!OLOt:ICAL ISOLATES 1r-; XJ C ASES OF EMPYE M A 

--- - - - ---- - --- ------ - --

t .. .urobts : 
,, , ,, ll l-l l ~ ~alive haci lli 

O rgan is m 

Fw sobaclcr ium n udt atu m . . . . .• • . . • . . . • • .. •. - . - • - · · • 
H. mrlouinotrn tcus . . . .•.. . • .. . - · · · • · . · · • · · · 
/L trd ~i/ is .. . 
/f. olflt/15 .. . ' 

/f. {Ill ·tcmosintts . 
I nu h·m ilied . . 

l'o·t•lU .. t r e p tO COCC U::i . 

l'o·p!Ol'OtT U:' .. 

~lh· ru , \ t'ru ph ll i c st r eptococCU:3 
r.·.tf,, ,,.utJ . . 

• .:.un·plhll i n : bacilli 
/ : IChlldffl llllf ~ ~) . . .. 

l'' ·' fl '"'"bacta i um sp . . 
/ ,, , t, ob -uillu.s sp . ... 
l "•ndt' IHilicd cat a la ::;e -n e~ a ti ve n on -s po rulati11 g: . 
t f-•Ji rid iu m spp . t . . . - . . 
. \ clt unun ct's israd u . . .... . 
.1. tlflfS iu nd i l . . .. . . . . .. .. . .. . . . ... -. • . -

'" "hu a11d focultnlivt bactaio : 

' ~· t flh . twr rus . . 
' l•t flh . r pida mi.lis . . 
, ,, ,·p. pnt um nniat ... . ••.• . . •• 
't r ,·p. faa11lis . . 
'I to ' (' , fl )'ll i_ f iii'S . . . . . . • , • . • •. 

...; \I I' PIIlCOCC U ~ (OlhN) . 

• . :.u H - uq:a t i n~ bacill i 
/· .. (ol/i .. · · · · ·· ·• •· · ·· • • · · · •· • •• • · · • · · · 
1\ l,·bSit'lJd ::.- \) . . . . . . . ••• • . . . •• .. .• .. 
/', ,lf,·lf s •n u11bliu . . . . • . . . •• . .• • · · · • · · 
J' s. tlt' I' II ~ IJ/ OSIJ .. 

11 ...-mo{'h l ius in ji uoiztu ... 

• !':umhf'r o f ca ... t-:- i ~ o l o.1 l l' d in pu r e r ul lur e 

No. 

16 ( J)• 
(] 

1.1 ( 1) 
8 
2 
3 

I l 
14 ( I ) 
I 5 (5) 
6 

5 ( I ) 
4 
s 
9 

13 ( I) 
I 
1 

17 (6) 
s 
s (2) 
s 
4 
8 

II 
6 (I ) 

2 
10 (2) 

I 

· · ' il h lurif" :- : Cl. prr_fr i nt,rli S { JJ , roH/ ns um { I ) , i uu oc u u m l 1), su. hlo-m i11al,· 
t1). /rmos~tm ( 1) , spnr OJ::rH CS ( 1). a n d :-i 0\ 1. ( 5) . 

Again it should be noted that the relative incidence of community 
acquired and nosocomi a 1 infections are not indicated. Anerobes are 
isola ted more frequently than aerobes but mixed aerobic/anerobi c 
i nfections are also very· common. The individual organisms isolated are 
i ndicated in the attached Tab 1 e 11 with Staph aurus being the 
predominant aerobe isolated and pneumococcus and gram negative rods 
being relatively infrequent. It should be noted that a high percentage 
of the pa t ients with anaerobic empyemas (up to 70%) ultimately required 
open thoracotomy in this ser i es and that it takes a mean 21 ±19 days for 
the pati ents to become febrile and 11 percent of the patients died . 

Hemophilus influneza is an underappreciated cause of acute 
bacterial pneumonia . This is primarily due to its subtle staining 
characteristics on gram stain and the difficulty in determing the 
si gni f icance of a positive sputum isolate because it is frequently found 
as part of normal oral flora. In addition, as will be discussed, it has 
only recently been appreciated that non encapsulated organisms can be 
pathogenic . 

The f i rst positive blood culture in a patient with pneumonia was 
described in 1942 by Keefer and Rammellkamp (10). The subsequent 
pert i nent literature is summarized in the attached tables. The "old" 
literature (before non-encapsulated were bugs believed pathogenic and 
before sputum and blood culture techniques were modernized) begins with 
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an article by Crowell and Laube from D.C. General Hospital , Washington , 
D.C. (21). They reported three patients with pneumonia with positive . 
blood cultures were seen in four years. Two isolates were Type B and 
one was none B. Goldstein, et al. reviewed positive H. Flu blood 
isolates in adults from 1964-1966 at Boston City Hospital (22) . Ten 
patients had pneumonias as the source of their blood isolate in eighteen 
months or a rate of 6/year. Six of the ten patients with pneumonia were 
evaluated more thoroughly. One of out of the six was alcoholic and five 
out of six organisms were typeable (two type B.) McGowan et al, also 
looked at positive blood and CSF isolates of H. Flu at Boston City 
Hospital during twelve selected years from 1935-1972 (23). In adults 
they found sixteen isolates in patients with pneumonia with a marked 
increase in the incidence in the later years. The reason for the 
increased incidence was not clear. Johnson, Kay and Wood reported one 
patient every seven years with septacemi-c pneumonia at New York Hospital 
from 1932-1967 due to H. Flu (24). There were no alcoholics in this 
patient population. The markedly decreased rate compared to the 
previous reviewed reports could potentially be ascribed to a more 
affluent, less alcoholic population. Their literature review to that 
date revealed fifteen cases of H. Flu pneumonia with sepsis in adults 
with six out of fifteen patients being alcoholics. Quanitiliani and 
Hyman reviewed all patients admitted to two Hartford, Conneticut 
hospitals (1 public and 1 private) from 1965-1969 with a diagnosis of 
pneumonia (25). They reported seven cases of H. Flu pneumonia with 
sepsis over these five years. All the isolates were Type B and their 
literature review revealed this to be very consistent with what had been 
previously reported. In i977, Levin, et al. reported their review of 
patients with positive blood or pleural fluid cultures at three Denver 
hospitals (public, VA, private) from 1970-1974 (26). They found 
twenty-four patients over four years or six per year or two per year per 
hospital with H. Flu pneumonia/sepsis. They also noted a marked 
increased incidence at the VA Hospital in latter years of the study. 
Fifty percent of the patients were alcoholic and thirty-three percent of 
the patients died even with treatment. Their iterature review of H. Flu 
pneumonia with sepsis in adults revealed 84 cases reported to date with 
a male predominance, and an association with chronic lung disease and 
alcoholism. 

HAEMOPHILUS INFLUENZA PNEUMONIA 
OLD LITERATURE 

Location/Years # Patients # Sepsis Sepsis/Yr % Type B %Alcoholics % Death --
D.C. General (late l940 's)(2 l) 4 3 75% 25% 0% 

Boston City (1964- 6)(22) 10 10 6 33% 17% 33% 

Boston City (1935-1 972)(23) 16 16 . 33% 

NY Hospital (1932-67) (24) 5 5 l q 7 yr 60% 0% 0% 

Hartford (l public,l private)(25) 7 100% 0% 0% 

Denver, (VA,DGH,U of Colorado) 24 24 6(2/Hosp) 50% 33% 
(1970 -74)(26) 
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In 1973-1976 Everett et al. at Brooke Army Medical Center in San 
Antonio began the 11 new 11 literature (27). 

Loca t ion/Y ears # Patien t s 

Broo ke Army Medi cal Center, 18 
San Antoni o, (19 73 -1 976 ) (27) 

Massachusetts Gen er a 1 ( 1980) ( 29) 33 

Baylor Co ll ege of Medi ci ne 41 
(2 public / 1 VA) (1967 -1 977) (30) 

Baylor /Emo ry 58 
(4 Hou ston and 1 Atl anta Hos pi ta l) 
(1974-1 980)(3 1) 

HAEMOPHILUS INFLUENZA PNEUMONIA 
NEW LITERATURE 

# Seesis Sees i s/ Yr % Tyee B %Al co holi cs 

l/3 20% 

10% 14% 

23 6 

80% Bacteremic 27% 
40% non-Bact eremic 

58 9 S?% Type B 
50% Nontypeable (8a~ te rem i a ) 

% Death --
17 

0 

57% Se psis 
11% Non-Sep s is 

Unlike previous authors, their definition of pneumonia was an acute 
infiltrate on chest roentgenogram and a pure culture of H. Flu from a 
transtracheal aspiration. Thus, this was the first article that 
systematically evaluated non-septicemic H. Flu penumonia. They found 

1 eighteen cases in three years with one out of fifteen patients having 
positive blood cultures. Only one of five organisms typed were type B 
and the others w~re non typeable. Seventeen percent of the patients 
died. A later review by Hirshmann and Everett reported a positive 
association with alcohol and H. Flu pneumonia (28). In 1980 Simon, et 
al., at the Masschusetts General Hospital reviewed 100 consecutive 
sputum isolates of H. Flu with greater than thirty colonies per plate 
(29). It took eighteen months to accumulate this number of positive 
cultures. Two out of three patients were colonized and not infected by 
convential criteria. Only one of the eleven typed isolates from 
patients with infection was typeable. Wallace, Musher, and Martin at 
Baylor College of Medicine (2 public and 1 VA hospitals) evaluated 
H. Flu cultures of blood, pleural fluid and transtracheal aspirates from 
1967 to 1977 (30). They noted a change in blood culture technique 
(e i ther changed to liquid media that became cloudy when positive or 
subcultured all liquid culture to solid media before declaring the 
culture negative) during the study. These changes led to a marked 
increase in the incidence of isolation as noted in Table 1. Also as 
indicated in Table 1 the rates of isolation from the public hospitals 
were approximately two times that from the VA . 
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TABLE I Adult Patients with H. lnfluenzae Bacteremia (All Causes) Identified from 1967- 1976 

Veterans Hospital 'Ben Taub/Jefferson Davis Hospitals 

Blood Blood 
Cultures Adult Cultures Adult 

Cases per Year Admissions Cases per Year Admissions 
Year (no.) (no.) (no.) (no.) (no.) (no.) 

1967 0 2,328 11,322 0 6,025 10,703 
1968 0 2,839 12.034 1 5, 175 12,031 
1969 0 2,860 11,590 0 6,195 14,695 
1970 1 3,998 11,850 o· 6,187 16,107 
1971 0 3,920 12.807 0 5,958 13,226 
1972 0 5,451 14,604 4 6,913 18,168 
1973 F 5,910 15,906 5. 7,054 19,930 
1974 3 5,850 15,746 2 9,250 20,067 
1975 2 5,690 17,782 1f 10,579 20,394 
1976 3 6,635 19,445 6 11,969 18,699 . 

• Introduction of medium that showed partial turbidity with growth of H. influenzae. 
r Introduction of routine subcultures to chocolate agar. 

Slightly over 50% of patients were bacteremic. Comparisons of 
bacteremic and non bacteremic pneumonias was detailed in Table 11. 

TABLE II Clinical and Laboratory Findings in H. lnfluenzae Pneumonia in Adults 

Parameters Bacteremic Nonbacteremic 

Cases (no.) 23 18 
Clinical 

Male:female ratio 1.3:1 5: 1 
Mean age (yr) 54 50 
Alcoholism (no.) 6 (26) ..liW 
COPO/asthma (no.) 13(57) 5 (28) 
No underlying disease (no.) 4 (17) 2 (11) 
Mortality (no.) 13 (57) 2 (11) 

Laboratory 
Infiltrates 

One lobe 5 4 
Two lobes 10 13 
Three or more lobes 8 1 

Pleural effusion/pleurisy 12 (52) 8 (44) 
Positive gram stain 5/22 (23) 12/17(71) 
Positive sputum culture 10/19 (53) 17/18 (94) 
Typable strain 15/17(88) 3/5 (60) 

NOTE: Figures in parentheses are per cents. COPD = chronic obstructive pulmonary disease. 

A total of twenty-three bacteremic pneumonias were found with 17 or 6 
per year occurring in the last 3 years. Fourteen of seventeen (80%) 
typed organisms were Type B. Non bacteremic pneumonias occurred at the 
same rate and three out of five organisms typed were Type B. Alcoholism 
was prominent occurring in 27% of the patients. The death rate was 57% 
in bacteremic versus 11% for the non bacteremic pneumonia. In 1981, 
Wallace et al., published a landmark article in which they made both 
extensive in vitro and clinical observations (31). They specifically 
noted that typing of H. Flu with many antiserum lead to nonspecific 
agglutination (i.e., many organism that were not Type B would non 
specifically agglutinate with Type B antisera) and thus the incidence of 
Type B organisms had been grossly overestimated in the literature and 
many H. Flu pneumonias were due to non-typeable organism. They also 
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reviewed blood and CSF isolates from four Houston hospitals and one 
Atlanta hospital {public). There were 58 isolates from patients with 
pneumonia in nine years or six per year (or about 1 per year per 
hospital). Twelve out of twenty-four isolates were non typeable and only 
nine were Type B. Thus, these authors and Everett et al., completely 
changed many concepts conceiving of H. Flu pneumonia. They established 
that nontypeable organisms caused a significant amount of disease (both 
bacteremi c and non-bacteremi c). They noted a continued significant 
incidence of pneumonia and of sepsis per year (especially with new blood 
culture techniques) with the organism and they noted a continued 
positive association with alcohol. 

There have been a series of articles published over the years 
concerning 11 pneumonias in municipal hospitals 11

• The applicability of 
these articles to Parkland is obvious and hence a chronologie review is 
important. The data is also displaced in the accompanying table. 

MUNICIPAL HOSPITAL PNEUMONIA 

Prognostic 
Location/ Years # Patients # Se~sis Per Yr Etiology % ETOH Factors % Death 

Buffalo City 1300 5% with DT ETOH 38.5 
( 1927-1935 )(57) 

Philadelohia General 1283 (400/y) 5% 
(1936-1946 )(58) 3 separate one 

ye~r periods 

Philadelphi a General 164 45 Tbc 20::; 6% 
(1952-1953)(59) (include idiopathic 

pleural effusion) 
24 Klebsiella 
95 Strept pneuma 

Milwaukee County General 148 see text 35 ::; Nosocomial 17% 
(1969-1970) (6 months)(60) 

Grady Memorial Has pita 1 292 69 S. Pneuma 53 2s::; + Blood Culture 24% 
(61) GNR ll(Blood culture) + Age 

Staph 5 + GNR and Staph 

Johns Hopkins (1971-1972) 154 10(20) Blood Culture 38% Not ETOH 6% 
6 months(62) s:Pne UiiiCis-

Klebsiella 4 
H. Flu 1 

1. 1927-1935 Paintor. Buffalo City Hospital. The authors evaluated 
11 lobar 11 pneumonias but only forty percent of the patients had a 
chest x-ray (57). Presumably the others were diagnosed based on 
physical examination. Alcoholics with DT's constituted only five 
to six percent of the patients. What percentage of the other 
patients were alcoholics without DT's is not mentioned. Alcohol 
did increase mortality two fold. The organisms causing the 
pneumonias were poorly document. Nine percent developed empyemas 
and 1.2 percent abcesses. Since this article was in the pre 
antibiotic era these complication notes could potentially be viewed 
as 11 the natural history of untreated bacterial pneumonia ... 

2. 1936-1946 - Israel Philadelphia General. The authors evaluted 
three separate one year periods during these years (58). Patients 
with tuberculosis were excluded but otherwise there were poor 
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definitions of the etiologies of the pneumonias. It was implied 
that most were pneumococcus. Alcoholics constituted five percent 
of the patients and they did not have an increased mortality. 

3. 1952-1953 - Weiss - Philadelphia General - The authors evaluated 
283 patients admitted with "pneumonia•• (59). Twenty percent were 
determined to have tuberculosis, ten percent congestive heart 
failure, and five percent cancer. This is the only study in the 
literature that determined the relative incidence of bacterial 
pneumonia and tuberculosis in this patient population. Ten percent 
of the patients were said to have Klebsiella pneumonia pneumonia 
based on culture of the organism for from sputum. Twenty percent 
of the patients were alcoholic. 

4. 1969-1970 (six month period) Dorff et al. - Milwaukee County 
General Hospital. Alcholics constituted thirty-five percent of 148 
total cases (60). No data was presented on the organisms 
specifically infecting alcoholics or their alcoholics• mortaltiy 
rate. There were seventeen Strep pneumonic, two Staph aures, 
three Klebsiella and one E. Coli isolated from blood cultures in 
patients with pneumonia over six months. Unfortunately one third 
of all and greater than 50% of gram negative pneumonia they 
reported were nosocomial. 

5. 1967-1968- .Sullivan- Grady Memorial Hospital, Atlanta Georgia. 
Alcoholics constituted twenty-eight percent of the patients and had 
a positive association with gram negative pneumonia and a 
questionable association with increased mortality (61). This is 
the first positive assocation of alcoholics and gram negative 
pneumonia. However, even the authors definitions of pneumonia 
(bacteremic and non bacteremic) were solid, it should be noted that 
this association is with all gram negative pneumonia and not the 
more definitive bacteremia gram negative pneumonia. Although not 
stated specifically the pneumonias did appear to be all community 
aquired pneumonias. The etiology of pneumonia in patients with 
positive blood cultures were fifty-three Strep pneuma, eleven gram 
negative rods (five Klebsiella) and five Staph aures in a one year 
period . Patients with positive blood culture for Strep pneuma had 
an increased mortality compared to those who were non bacteremic 
but those with positive gram negative rod blood cultures had a 
similar mortality to those with only a positive sputum cultures. 
Increasing age, gram negative rods and Staph aures pneumonia all 
were negative prognostic factors. The authors also reported an 
overview of 571 cases admitted with pulmonary symptoms. Two 
hundred ninety two had pneumonia, 131 nonpneumonia to include CHF, · 
cancer, etc, and 142 miscellaneous diagnoses to include 
tuberculosis, COPD, etc. Unfortunately no definite statement of 
the incidence of tuberculosis in this latter group was made . 

6. 1971-1972, Moore, et al. -Johns Hopkins Hospital -The ·authors 
specifically excluded patients with tuberculosis (62). 
Thirty-eight percent of patients were alcoholics. Unfortunately, 
the data it provides is problematic. 
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7. 1954-1963- Chomet- VA Medical Center Westside Chicago, Illinois. 
Even though the VA is not a municipal hospital the data from this 
article seems to fit best at this point (63). The authors looked 
only at autopsies and found thirty-seven alcoholics who died over 
nine years with pneumonia. Twenty-one of thirty-seven patients 
were alcoholic. This is the only published series to date I could 
find which potentially looked specifically at the relative 
incidence of different causes of pneumonia as relates to 
alcoholism. There were five positive blood cultures, four Strep 
pneumona and one H. Flu. However, it was not stated if these 
patients with positive blood cultures were alcoholic. Obviously 
this is a somewhat shewed population as it is in VA Hospial and an 
autopsy series. 

Thus, bacterial pneumonia in -·patients from a municipal or 
public hospital series appears to have a significant association 
with alcohol, to have a relatiVe incidence of 5:1 or greater with 
tuberculosis based on one article from Philadelphia, to include an 
ill-defined number of gram negative pneumonia and to have a not in 
consequential mortality in some series. 

Before looking at our data at Parkland it is important to summarize 
the literature from the perspective of what it would predict we would 
see at Parkland. It can is summarized in the accompanying table. This 
table is derived .from articles previously mentioned in which individual 
organisms were reviewed from the same public hospital and from the 
articles previously mentioned when municipal hospital pneumonias were 
reviewed. 
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RELATIVE RATES ETIOLOGIC 
AGENTS CAUSING PNEUMONIA 

~ocation 
Bellevue (33,70) 

~arlen Hospital (34,71) 

Strept Pneuma 
20 

Gram Neg Rods H. Flu Anerobes Tbc 
2 

Boston City Hospital 
(22,82) 

D.C. General (21 ,41) 

70 
50 

Cincinnati General (73) 52 

3 

3 

1 
Milwaukee County (b) 34 8 
Johns Hopkins (62) 5( 259) 4( 27) 
~rady (61) 53 11 

6 

1 

· lhiladelphia General(59) 95 24 

4Medical College Penn(88) 24 6 2 
Univ of South Alabama(89) 8 2 

iBlood culture positive cases per year unless stated 
2Different Years Compared 
3sputum Culture Data 
4Transtracheal Aspirates 
Cuffed Bronchoscope 

-Not evaluated 

1. Strep pneuma · 

20 
5 

45 
1 

A. Expect 20 to 70 (about 40) bacteremic penumonia cases per year 
with up to 150-160 total pneumonias due to this orgamism per 
year. 

B. 

c. 

D. 

Fifteen percent of patients with bacteremia will die which 
will be a higher rate than non bacteremia patients. 

Alcholics will have an increased rate of disease. 

The ratio of ft{ep pneuma pneumonia to Klebsiella pneumonia 
will be 4-50/ average l0/1) and to Hemophilus influenza 
(septicemic type) about 10/l. The ratio compared to anerobic 
pneumonias would be at least 3:2. 

2. Hemophilus influenza 

A. Expect one to two bacteremic pneumonia cases per year. Expect 
50% to be type B. 

B. If aggressive transtracheal aspirates or compulsive sputum 
gram stains and cultures are performed expect at least · six 
cases of non bacteremic pneumonia per year. 

C. Alcoholics will have an increased rate of disease compared to 
nonalcoholics. 
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D. There will be an increased death rate in bacteremic patients 
with an overall death rate of approximately ten to twenty 
percent. 

3. Anerobic pulmonary disesae 

A. Diagnosis will be difficult to prove unless transtracheal 
as pi rates or cuffed bronchoscopes (protected cultures) are 
used frequently. 

B. Overall rate approximately two thirds that of Strep pneuma and 
6 times that of Klebsiella pneumonia. 

C. Expect 75 to 100 cases. 

D. Expect positive association . with alcohol. 

E. Lung abcesses - difficult to estimte expected rate but expect 
a positive association with alcoholics. 

4. Empyemas - difficult to calculate expected rate but expect one 
third to be anerobic, one third aerobic, and one third mixed. 

5. Klebsiella pneumonia. 

A. One percent of all pneumonias. 

B. Expect one to two bacteremic pneumonia cases per year. Expect 
total number of pneumonias to be 2 to 4. In these patients 
expect high incidence (ten percent) of pleural fluid or 
abscess development. 

C. Anticipate five to ten percent assocation with tuberculosis. 

D. Expect rate of l/10 or less compared to pneumococcus, l/6 the 
rate of anerobic disease and approximately same rate as 
bacteremic pneumonia due to H. Flu. 

E. Mortality rate 50% in bacteremic patients. 

6. Tuberculosis - Difficult to estimate relative rate of disease and· 
even absoluate number of cases. However, expect to see significant 
number of patients, expect association with alcohol and Klebsiella 
and negligible mortality rate in hospital due to preveiling patient 
care patterns. 

PARKLAND STUDY- JULY 1, 1985- JUNE, 1986 

MATERIALS AND METHODS 

1. Patient selection. Patients for study were found by the following 
methods : 
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A. Charts of all patients admitted to Parkland Memorial Hospital 
from Jul y 1, 1985 to June 30, 1986 who had a discharge 
diagnosis of any type of bacterial pneumonia, empyema, lung 
abcess, tuberculosis, or fung_a 1 disease of the 1 ung were 
obtained for review. 

B. Microbiology laboratory records were reviewed for the same 
time period. The charts of all patients with positive blood 
cultures for recognized respiratory pathogens and any species 
of Klebsiella were obtained for review. 

C. Mycology and mycobacteriology laboratory records were reviewed 
for the same time period. The charts of all patients with an 
isolate of a mycobacteria, histoplasmosis, coccidiomycoses or 
blastomycosis from sputum or a. sterile fluid were obtained for 
review. 

2. Patients were excluded from the study if they met following 
criteria: 

A. Preceeding antibiotics or hospitalization in the four weeks 
prior to admission. 

B. Received cancer chemotherapy or radiation therapy in the last 
four weeks before admission. 

C. Received cytotoxic therapy to include steroids for any reason 
in the last four weeks. 

D. Development of pneumonia 48 hours or later after 
hospitalization - designated nosocomial pneumonia. 

E. Preceeding surgery in the four weeks prior to admission. 
F. AIDS (or known HIV positive status). 

3. Definitions utilized in the study were as follows: 

A. Clinical presentation: Infectious lung disease- infiltrate 
or CXR plus clinical illness to include sputum production, 
fever etc. compatible with infectious lung disease. 

B. Underlying Diseases 

1. Alcoholic- as stated in housestaff work up and/or 
patient has evidence of end organ disease not due to 
other obvious problems consistent with excessive 
alcoholic intake (i .e., chronic pancreatitis, etc.). 

2. COPD - as stated in housestaff work up and/or with 
evidence of lung disease compatible with COPD (i.e., 
obstructive PFT, wheezes, AM sputum production). 

3. Diabetes mellitus - diet or insulin controlled. 
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4. Congestive heart failure - any history suggesting 
congestive heart failure of any cause as long as cardiac 
function still abnormal even if on therapy. 

5. Chronic renal failure - creatinine greater than 2. 

6. Liver disease- due to any documented cause. Cirrhosis 
diagnosed only by biopsy. Liver failure diagnosed by 
convential criteria (i.e., flap change, mental status, 
etc. ) . 

7. Central nervous system dysfunction- to include any 
change in mental status for any reason. 

8. Cancer - tissue diagnosis required -

9. IVDU - patient actively using drugs. 

4. Lab- Positive Cultures- 1) blood- all isolates felt by 
primary care physician to be clinically relevant based on 
notes, use antibiotics, etc. 2) Sputum - any single isolate 
in heavy (3rd streak) amount on initial sputum. 3) Sterile 
fluid - all iso]ates felt clinically relevant by housestaff 
etc. 4) Mycobacteria - all MTbc isolates significant. Other 
mycobacterial or fungal isolates significant if multiple with 
clinically compatible illness and no other compatible 
diagnosis. 

5. Antibiotic therapy - Patients were grouped based on initial 
antibiotic therapy which was either broad spectrum or narrow 
spectrum. Broad spectrum therapy was considered to be 
parenteral use . of a second or third generation cephalosporin 
an aminoglycoside or 11 anti 11 pseudomonal penicillin 11 or a 
combination of these drugs. Narrow spectrum therapy would 
include penicillin, erythromycin, cleocin, or ampicillin used 
as single drugs. Patients in the broad spectrum category were 
then subdivided as to whether or not they had an early (less 
than four days after admission) or late (greater than four 
days after admission) or no change in their therapy to more . 
narrow spectrum therapy. The patients who initial ,ly received 
narrow spectrum therapy were subdivided into thos~ having no 
change in their therapy, (i.e., stayed on the san1e drug or 
changed to a narrow spectrum oral drug) and those changed to 
broad spectrum therapy at any time during their course (102). 

RESULTS -Administrative 
Total charts requested - 716 
Total charts found - 645 (90.3% Retrieval Rate) 
Exclusions - 309 
Study Group - 339 
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RESULTS PATIENTS - BACTERIAL DISEASE 
Alcoholic 
17(24.3%) l. 

2. 

3. 

4. 

5. 

6 , 

Positive Blood culture 
(see attached table 
for individual organisms) 
Died 2(2 
Pneumonia Death Rate 0% 
Lived 15 

Negative Blood cultures 53 
Died 6(3 
Pneumonia Death Rate 6% 
Lived 47 

Total 70 
Died 8(6 
Pneumonia Death Rate 4% 
Lived 62 

Anatomy 
Pneumonia 
Pleural effusion 

Present on admission 
Developed during 
Admission 
Empyema 

Abscess • 
Complications 

59 
12 

7 
5 

11 
11 
23 
6/7 

not pneumonia) 

not pneumonia) 

not pneumonia) 

died ICU Outcome 
Sputum Microbiology 

Gram stain 5 Mentioned 

Culture 
Submitted to lab 19 
Pathogen Isolated 2 
Mixed Flora 17 

4 Strept Pneumo 
None grew 

None submitted 51 (70%) 
7. Estimate of Anaerobic Pneumonitis: 

Anaerobic (greater 19 (27%) 
than 10 days symptoms 
or positive blood 
culture) 

Other Bacteria 51 
(positive blood 70 
culture , less than 
10 days symptoms , or 
other means) . 

Anerobic Pneumonitis (Another Interpretation): 
Positive Strept Pneumo 14 
Blood Cultures 

Presumed non-bacteremi c 56 
Strept Pneumo Pneumonia 

Calculated Total Strept 70(99%) 
Pneumo disease 

Es timated anaerobic Minimal 

Non-Al cohol ic 
31(18.2%) 

8(2 not pneumonia) 
20% 
23 

139 
18(10 not pneumonia) 

6% 
121 
170 
26(12 not pneumonia) 

8% 
144 

153 
24 
21 

3 

5 
7 

47 
7/10 died 

24 Mentioned 
16 Strep Pneumo 

50 
3 

47 

3 grew Strept Pneumo 
6 PMN only 
2 Mixed flora 

120 ( 70%) 

39(23%) 

133 
TiO 

25 

100 

125(74%) 

20-25% 



8. Use of antibiotics 
Broad spectrum 

(never changed) 
Died (pneumonia) 

Change early 
Died (pneumonia) 

Changed late 
Died (pneumonia) 

Narrow spectrum 
Never change 

Died (pneumonia) 
Charge to Broad 

Died (pneumonia) 

Alcoholic 

12 
7(3) 

20 
0 
8 
0 

18 
0 
4 
1 ( 0) 

45 

.. •' 

Non-Alcoholic 

30 
18(12) 
36 
1 ( 0) 

12 
1 ( 0) 

82 
6(2) 
5 
0 

Tuberculosis/Granulomatous Disease 

Alcoholic 
Organs ism 

M Tuberculosis 
Pleural Disease (Isolated 
from pleural fluid/pleural 
time or granuloma or pleural 
biopsy) · 
Other Extra Pulmonary 

Other 
MAl 
M. Terrae 
M. Kansas i i 
M. Cheloneii 
Coccidiodomycoses 
Aspergillosis 

Outcome (M.TBC) 
Lived 

47 
5(10%) 

1 CSF 
6 
2 
0 
1 
1 
1 
1 

42 

Non Alcholic 

40 
7(17.5%) 

3Miliary 
3 
2 
1 
0 
0 
0 
0 

37 
Died 5(2 related to TBC) 3(1 related to 

TBC) 
Death Rate from TBC 4% 2% 

TBC Cases Initial Therapy - (Accuracy of Initial Diagnosis) 
Total M TBC Cases 87 
Patient placed on anti 4 Tbc drugs only on admission 69(66%) 
Patient placed on antibiotics 19(22%) 
Patient placed on both on admission 9(11%) 

Strept Pneumo 
H. Flu 
Clostridia 
Moraxella 
Oral Strept 

POSITIVE BLOOD CULTURES 

Alcoholic 
14 

1 
1 
1 
0 

Non-Alcoholic 
25 
1 
2 
0 
1 
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The attached chart looks at our results specifically relating 
them to what the literature would predict we should have found. 

INFECTIOUS LUNG DISEASE AT PARKLAND 

Strept Pneumo 
Sepsis 
Death Rate 
Total Cases 
Rate in Alcoholics 

H. Influenza 
Sepsis 
Death Rate 
Pneumonia 
Rate in Alcoholics 

Klebsiella 
Sepsis 
Death Rate 
Pneumonia 

Anaerobes 
Sepsis 
Pneumonia 

Abcess 
Empyema 
Rate in Alcoholics 

Tuberculosis 
Parenchymal Disease 

Pleural Disease 
Death Rate 

SUMMARY OF RESULTS 

Expected Observed 
Cases per Year 

40 
15% 

150 
Increased 

1-2 
10-20% 
6( if do TTA) 
Increased 

1-2 
50% 
1% a 11 pneumonia 

Rare 
75-100 

Increased 

i Rate S.Pneumo 
at most 

less than 5% 

39 
14% 

Less 
Probably Increased 

2 
50% 

0 
0 
0 

3 
55(Conservative 

18 
5 

estimate) 

Not Increased 

87(Markedly 
greater than 
expected) 

12 
3% 

The results of our study can be summarized as follows: 

1. Alcoholics constitute a significant percentage of patients admitted 
with infecttous respiratory disease at Parkland Memorial Hospital. 

2. Almost 40% of respiratory infections in alcoholics were due to M. 
TBC . The incidence of pleural effusions with tuberculosis is­
substantial. 

3. Pneumonia is probably caused by anerobes in 20-25% of patients. 
There was no difference between alcoholics and non alcoholics. An 
alternate estimate (based on positive Strept Pneumo blood cultures) 
of the incidence of anaerobic pneumonitis indicate minimal anerobic 
pneumonitis. 
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4. Lung abscess (presumed due to anerobes) were more common in 
alcoholics then nonalcoholics and comprised about 15% of infectious 
lung disease in alcholics. When combined with presumed anaerobic 
pneumonia rate means up to 40% infections due to anerobice disease 
in alcoholics. 

5. Empyemas were rare, more common in non alcoholics and due to a 
vareity of organisms with anaerobes predominanting. 

6. The rate of bacteremic pneumonias in alcoholics is similar to 
nonalcoholics and the death rate is no higher in alcoholics than 
nonalcoholics. Potentially 3/4 of infectious lung disesae in 
alcoholics at Parkland is due to tuberculosis and/or anerobes. 

7. Gram stains and cultures are utiliz~d minimally at~arkland. 

8. Patients with pneumonias who need to be admitted to the ICU rarely 
survive. 

9. The use of broad spectrum antibiotics to 11 cover 11 all possible 
causes of pneumonia on admission would appear to be a questionable 
practice except in the extremely ill patient. 

1\ 
\· 
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