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Editorial 

Three, if by Air 
Kent A. Sepkowitz, MD; Barry M. Farr, MD, MSc 

One, if by land, 
Wadsworth Longfellow 

and two, if by sea.—Henry 

This month's issue of Infection Control and Hospital 
Epidemiology presents studies pertaining to the transmis
sion of two extremely important pathogens: Aspergillus, the 
scourge of the cancer ward; and Mycobacterium tuberculo
sis, the scourge of the rest of the world. With J. Craig 
Ventner's genome safely sequenced1 and a cloned mule at 
large in the fields of Idaho,2 it seems only fair to ask 
whether we know everything we would like to in 2003 
about how these infections are transmitted. 

Despite the high profile of Aspergillus on cancer and 
transplant floors,3 a number of details regarding its trans
mission remain to be determined. For example, is the 
source always contaminated air, as most believe,4"7 and 
could aerosolization of contaminated water play a role, as 
recently suggested?8 

The two studies on Aspergillus in this month's issue 
of Infection Control and Hospital Epidemiology9-10 operate 
on the well-accepted premise that hospital construction is a 
risk factor for nosocomial aspergillosis, presumably by 
shaking up the earth or moldy boards, thereby inundating 
the atmosphere with countless spores.11'12 The study by 
Cooper et al. has given reassurance that infection control 
works at preventing such a threat.9 They showed that dur
ing major construction, current infection control interven
tions designed to prevent airborne transmission prevented 
increases in both detectable airborne fungi and cases of 
aspergillosis among high-risk patients. 

Such a confirmation is much appreciated, but one 
inconvenient fact continues to unsettle our collective 
attempts to answer the remaining questions about the role 
of the environment—air, land, or sea—in causing invasive 
aspergillosis. Quite a few studies have now been performed 

to determine the relationship between the Aspergillus found 
in the environment and the Aspergillus that we recover 
from our patients.513"20 In general, these studies, employing 
molecular profiling techniques, have failed to establish 
relatedness between clinical and environmental strains, 
with a few notable exceptions.514"16,20 Our inability to estab
lish an environmental connection in every case in which it 
has been sought may relate to the heterogeneity of the hun
dreds or perhaps thousands of different strains of A. fumi-
gatus in a single hospital, making it difficult to isolate and 
identify all of the environmental strains and then compare 
them with the patients' isolates.5 Many patients have been 
shown to be infected by multiple different strains of A. 
fumigatus.5,21'23 

Alternatively, the disjunction may derive from differ
ences in growth characteristics of Aspergillus strains taken 
from the environment versus the patient. Perhaps whatev
er it takes to thrive and dominate on a potted plant or on 
moist particleboard has little to do with predominating in 
the dark shadows of the human airway. Supporting this is 
the always inconvenient fact that, although most studies 
find the air teeming with molds, A. fumigatus, which pre
dominates as a human pathogen, is almost always in the 
distinct minority in environmental samples. Instead, other 
potentially pathogenic Aspergillus species, Penicillium, and 
other molds are what end up on the settle plates. 

Tuberculosis has also withstood decades of intense 
scrutiny, but there are still questions to answer. In this 
issue of Infection Control and Hospital Epidemiology, 
Menzies, the lead sleuth on the case for the past 10 to 15 
years,24"27 adds to his ever-growing story on transmission, 
demonstrating that violent coughing is indeed remarkably 
efficient at creating infectious droplet nuclei.28 This work, 
which focuses on microbes other than Mycobacterium 
tuberculosis, updates the cough-in-the-box work of Loudon, 
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who showed that coughing, sneezing, or even singing pro
duces a spike of droplet nuclei.29 This, in turn, was an 
update of the admonitions of generations of mothers beg
ging us to cover our mouths when we coughed—still an 
effective (and certainly the most cost-effective) way to pre
vent transmission of tuberculosis. 

The work of Menzies is yet another reminder of how 
new knowledge about transmission has a funny way of pre
senting itself. Just when we think we understand some
thing or believe in a certain diagnostic approach, we find 
new problems with that approach. His study helps to con
firm that our honest attempts to diagnose individual 
patients may have accidentally helped create the very out
breaks that characterized much of urban North American 
tuberculosis a decade ago. At least one of the studies of 
those outbreaks showed increased spread in relation to 
cough-inducing therapy.30 Thus, those of us who were vig
orous enthusiasts of promoting induced sputum to diag
nose one and all may inadvertently have produced a cloud 
of infectious droplet nuclei around each (forcibly induced) 
coughing patient. Oops! This humbling observation has 
demonstrated yet again how difficult it is to fool Mother 
Nature, bringing up the always unpleasant fact that too 
often our tricks to improve patient care end up at odds with 
sensible infection control. 
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