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Detection of 
bacterial pathogens 
Theodore F. Wetzler, Dipak Roy 

LEGIONELLA PNEUMOPHILA 
An earlier study at the University of Leiden (The Netherlands)1 

had incriminated a new subtype of Legionella pneumophila, 
designated Le-1, as etiologic for at least six cases of nosocomial 
infection. It was believed epidemiologically, that the infective 

bacteria were airborne aerosols. Another study2 expanded on 

the growing evidence of airborne transmission of agents of Le 

gionnaires' Disease and of Pontiac Fever. The authors presented 
a controlled animal model for etiologic transmission of Le 

gionella, and have presented substantive evidence of airborne 

transmission using agents directly taken from hot water supplies 
and aerosolized at 5.3 X 103/mL. 

Epidemiological links were found between contaminated 

hospital water supplies by Legionella pneumophila or Pittsburgh 
pneumonia agent and subsequent cases of nosocomial Legion 
naires' Disease and Pittsburgh pneumonia.3 The authors eval 

uated ten hospital water sites on a monthly basis for 18 months, 
and used a base of 76 human cases of Legionnaires' Disease, 
174 of Pittsburgh pneumonia, and 7 of dual infections. Whenever 

monthly water supply site positivity exceeded 30%, cases of 
Legionella-associated infection followed in those months. When 
site positivity fell to 20% or less, (after high heat treatments) 
no cases of disease occurred. Prior to this study, performed in 

the VA hospital of Pittsburgh, Penn, there was uncertainty about 
the wisdom of performing environmental cultures of L. pneu 

mophila and of the efficacy of eradication measures. This study 
used a spread plate technique of 0.1 mL volumes of water or 
sediment suspensions on selective and differential dye-containing 

mediums. Colonies were confirmed by direct fluorescent anti 
body testing or slide agglutination procedures. 

This report4 enlarged on an earlier study which had shown 
that one could increase the yield of Legionella pneumophila 
and the Legionella-like bacteria from contaminated water sam 

ples with an 0.2 M KC1-HC1 solution at pH 2.2.5 Over 13 
months, 919 respiratory specimens were submitted to the clinical 
microbiology laboratory, Ohio State University Hospital for Le 
gionella culturing. Using a base medium of charcoal-yeast extract 
and ketoglutarate, a semi-selective one could be formulated 
with the addition of suitable antibiotics: polymyxin B, aniso 
mycin, and vancomycin. Incoming specimens were examined 

by direct fluorescent microscopy and by 0.1 mL volumes spread 
on the two agar plates. Additional suspension was exposed to 

0.2 M KC1-HC1 for 5 minutes and again, 0.1 mL volumes spread 
on each of the two media. Colonies that developed were tested 
by direct immuhofluorescent microscopy using monospecific 
antisera to serogroups 1 through 6, inclusively. There were 51 
samples positive for Legionellae, 20 from acid pretreatment 
only, 5 from direct inoculation only, and 26 from both methods. 
The study clearly showed that the semi-selectivity of the anti 
biotics in the base medium clearly outperformed the base alone 
by a wide margin. 

Two modes of transmission of Legionella pneumophila have 
been incriminated in the recent years of waterborne origin: drift 
from contaminated air conditioning heat-rejection devices, and 
contaminated potable water supply systems. In only one instance 

was aerosols from earth-moving equipment implicated. Twenty 
four cases of human disease in Iowa have been reported with 
isolation of etiologic agent from hospital water supply.6 Envi 
ronmental samples included swabs of shower and sink outlets 
after removal of shower heads and aerators. The epidemiological 
and clinical features were similar to those reported in the lit 
erature with most cases being male, immunocompromised, and 

with underlying disease. Legionella isolates were readily obtained 
from outlets and the hot water system; and could not be isolated 
from cold water line samples. The authors corroborated earlier 

literature hypotheses concerning ingress of organisms initially 
in low numbers from outside, then proliferation in the hot water 
systerns with dissemination to peripheral outlets where they 
reside in sediments. 

During August and September 1979, 58 patients with Le 
gionnaires' Disease were diagnosed in the town of Vasteras, 

Sweden.7 All had been in town for the several weeks preceding 
symptoms. The predominant symptoms included: high fever, 
headache, dizziness, and gastrointestinal complaints. Pneumonia 
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