
The diagnosis of acute gastroenteritis (AGE) has 
traditionally been based on culture results of feces 

from patients with diarrhea. Virtually everything we 
know about disease and the epidemiology of enteric 
pathogens, such as Salmonella spp., Shiga toxin–producing 
Escherichia coli (STEC), e.g., O157, and Campylobacter 
spp., has been generated from the study of patients with 
culture-confi rmed infections. However, this pattern may be 
changing because AGE diagnostics are moving away from 
culture toward rapid nonculture methods. These infections 
are mainly foodborne and therefore preventable, and it is of 
paramount importance that public health surveillance for 
these infections is consistent and reliable.

Reports by Stigi et al. (1) and M’ikanatha et al. (2) in 
this issue of the journal on changing laboratory practices 
for the testing of stool specimens illustrate this point, and 
raise serious issues for clinicians and the public health 
community. These 2 studies examined different pathogens, 
but both highlight the need to adapt policies and practices 
to keep up with rapid technical changes in the clinical 
laboratory world.

As Stigi et al. demonstrate, laboratory practices of 
testing for STEC are changing dramatically (1). In their 
study during 2005–2010, the number of laboratories 
performing antigen tests for Shiga toxin increased 8-fold. 
Although more than half of fecal specimens tested in 
Washington State, USA, were assayed for Shiga toxin, it 
is worrisome that 13% were tested for toxin alone, without 
concomitant culture. M’ikanatha et al. similarly reported 
that in Pennsylvania, USA, the number of laboratories 
submitting STEC antigen–positive culture broths more 
than doubled from 2009 through 2011, which indicated a 
major change in diagnostic practice (2).

For clinical purposes, it is generally suffi cient to 
know that an STEC is present because management of 
an individual case is seldom dependent on additional 
subtyping. An unfortunate consequence of the increasing 
use of nonculture diagnostic tests for AGE is that they do 
not provide isolates for additional testing by public health 
laboratories. Public health has traditionally relied upon 
cultured organisms for further characterization, including 
subtyping for epidemiologic purposes. For this reason, 
in 2009 the Centers for Disease Control and Prevention 
published guidelines for the diagnosis of STEC by clinical 
laboratories (3). These guidelines recommend simultaneous 
culture for STEC O157 and for detection of Shiga toxin 
and forwarding of isolates or Shiga toxin–positive broths to 
public health laboratories for further characterization.

The study by M’ikanatha et al. also examined laboratory 
practices regarding identifi cation of Campylobacter spp. 
(2). In their study, use of nonculture diagnostic tests was 
substantial: in 17% of laboratories that used commercial 
fecal antigen tests for detecting Campylobacter spp.; all 
but one used only the antigen assay. As with STEC, such 
practices result in no isolates being available for additional 
testing by public health laboratories. For Campylobacter 
spp., this approach may be of somewhat less concern 
because in many states this pathogen is not reportable, 
molecular subtyping is not routinely performed, and 
outbreaks are relatively rare. However, it is emblematic 
of the overall trend away from culturing in commercial 
laboratories.

With the inexorable shift away from traditional 
laboratory methods in the clinical world, public health 
laboratories will increasingly face the challenge of having 
to develop the capacity to routinely isolate, characterize, 
and subtype pathogens from clinical specimens to gather 
the information on which epidemiologists have become so 
dependent. For example, if clinical laboratories diagnose 
STEC without culture results, outbreak detection will 
be more diffi cult. Molecular subtyping is now relied on 
heavily to identify small clusters of potentially related 
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infections before the number of cases is epidemiologically 
evident. In many respects, loss of this resource would 
be a step 2 decades backward to the pre–pulsed-fi eld gel 
electrophoresis era.

In addition, implementation of nonculture diagnostic 
methods introduces a bias in surveillance of AGE. 
For example, public health surveillance for STEC 
has traditionally focused on E. coli O157, and culture 
confi rmation is still required for counting these cases 
in national data (4). In 2000, non-O157 STEC became 
nationally reportable, but numbers remained low until 
toxin testing became widely available. The recent rapid 
increase in reported non-O157 STEC is not unique to the 
studies reported in this issue (5–7), and as those cases 
have increased, the number of reported E. coli O157 cases 
has decreased. It is likely that a substantial proportion of 
STECs identifi ed only by antigen testing are O157 (50% 
in 1 study) (5). Therefore, it is necessary to take changing 
diagnostic methods into account if trends in AGE are to be 
assessed accurately.

The sensitivity, specifi city, and associated positive 
and negative predictive values of antigen tests for enteric 
pathogens also differ from those of culture, which makes 
it diffi cult to include the results of such tests as part of the 
defi nition of reportable diseases. Although such concerns 
are valid, policies must be developed that take into account 
changes in laboratory practices when evaluating trends in 
these pathogens. Scientifi c rigor is needed, but one must 
remember that clinicians respond to test results that they 
receive, and they trust that commercially performed tests 
are reliable. Regardless of how accurate is the testing 
method, the patient is being notifi ed and treated on the 
basis of these test results, and public health offi cials must 
respond promptly on the basis of the information available. 
Although it is reasonable to keep data on cases of diseases 
diagnosed by using culture and nonculture methods 
separate, these data should be monitored so as not to lose 
essential information regarding the incidence of these 
diseases.

The repertoire of methods and targets for fecal testing 
is rapidly expanding. Molecular diagnostics are increasing; 
improvements include multiplex and quantitative PCR, 
fl uorescence in situ hybridization, and metagenomic 
analyses (8–10). It is likely that many isolate-based 
methods for serotyping, pulsed-fi eld gel electrophoresis, 
and antimicrobial drug testing will need to transition to 
sequence-based techniques to remain epidemiologically 
useful.

If these challenges are to be overcome, several issues 
must be addressed. Decisions about implementation of new 
methods in clinical laboratories are often based mostly 
on cost and ease of use, whereas parameters such as their 
sensitivity, specifi city, and relevance to public health 

surveillance are less likely to be emphasized. However, all 
these aspects should be considered carefully before new 
diagnostic methods are implemented in clinical laboratories. 
If this does not happen, surveillance for foodborne AGE 
is likely to become unreliable and unsuitable for guiding 
public health actions in the future.

Dr Jones is a state epidemiologist at the Tennessee Department 
of Health. His primary research interest is epidemiology of 
foodborne diseases.

Dr Gerner-Smidt is chief of the Enteric Diseases Laboratory 
Branch at the Centers for Disease Control and Prevention. His 
primary research interests are detection, identifi cation, and 
subtyping of foodborne pathogens.

References

  1.  Stigi KA, MacDonald JK, Telez-Marfi n AA, Lofy KH. Laboratory 
practices and incidence of non-O157 Shiga toxin–producing Esch-
erichia coli infections. Emerg Infect Dis. 2012;18:477–9. http://
dx.doi.org/10.3201/eid1803.111358

  2.  M’ikanatha NM, Dettinger LA, Perry A, Rogers P, Reynolds SM, 
Nachamkin I. Culturing stool specimens for Campylobacter spp., 
Pennsylvania, USA, 2010. Emerg Infect Dis. 2012;18:484–7. http://
dx.doi.org/10.3201/eid1803.111266

  3.  Gould LH, Bopp C, Strockbine N, Atkinson R, Baselski V, Body 
B, et al. Recommendations for diagnosis of Shiga toxin–producing 
Escherichia coli infections by clinical laboratories. MMWR Re-
comm Rep. 2009;58:1–14.

  4.  Centers for Disease Control and Prevention. Shiga toxin-producing 
Escherichia coli; 2005 case defi nition. 2009 [cited 2011 Dec 19]. 
http://www.cdc.gov/osels/ph_surveillance/nndss/casedef/shiga_
current.htm

  5.  Hedican EB, Medus C, Besser JM, Juni BA, Koziol B, Taylor C, et 
al. Characteristics of O157 versus non-O157 Shiga toxin–producing 
Escherichia coli infections in Minnesota, 2000–2006. Clin Infect 
Dis. 2009;49:358–64. http://dx.doi.org/10.1086/600302

  6.  Hadler JL, Clogher P, Hurd S, Phan Q, Mandour M, Bemis K, et 
al. Ten-year trends and risk factors for non-O157 Shiga toxin–pro-
ducing Escherichia coli found through Shiga toxin testing, Con-
necticut, 2000–2009. Clin Infect Dis. 2011;53:269–76. http://dx.doi.
org/10.1093/cid/cir377

  7.  Centers for Disease Control and Prevention. Laboratory-confi rmed 
non-O157 Shiga toxin-producing Escherichia coli—Connecticut, 
2000–2005. MMWR Morb Mortal Wkly Rep. 2007;56:29–31.

  8.  Operario DJ, Houpt E. Defi ning the causes of diarrhea: novel ap-
proaches. Curr Opin Infect Dis. 2011;24:464–71. http://dx.doi.
org/10.1097/QCO.0b013e32834aa13a

  9.  Guarino A, Giannattasio A. New molecular approaches in the diag-
nosis of acute diarrhea: advantages for clinicians and researchers. 
Curr Opin Gastroenterol. 2011;27:24–9. http://dx.doi.org/10.1097/
MOG.0b013e3283413750

10.  Platts-Mills JA, Operario DJ, Houpt ER. Molecular diagnosis of di-
arrhea: current status and future potential. Curr Infect Dis Rep. 2011; 
Epub ahead of print.

Address for correspondence: Timothy F. Jones, Communicable and 
Environmental Disease Services, Tennessee Department of Health, 1st 
Floor, Cordell Hull Bldg, 425 5th Ave N, Nashville, TN 37243, USA; 
email: tim.f.jones@tn.gov

COMMENTARY

514 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 18, No. 3, March 2012


