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Reemergence of infectious diseases thought to
be under control also occurred in the last year.
. . Large outbreaks of measles were identified in Sao
Emerg|ng Infectious Paulo and Rio de Janeiro, Brazil, representing the

. . first significant outbreaks of measles in South
Diseases 1997-1998: The America in several years (WHO 199¥eek

RESEARCH NOTE

Role of Molecular Epidemiol Rec 72349-353). Dengue fever con-
. . tinued to spread to many urban centers of the
EpldemI0|0gy Americas and Asia (PAHO 199&pidemiol Bull
18: 1-6, AL Richards et al. 1998m J Trop Med
Stephen M Ostroff Hyg 57 49-55, G Kouri et al. 199Bmerg Infect

i _ , ) Dis 4: 89-92). In Africa, a large outbreak of Rift
National Center for Infectious Diseases, Mailstop ClZVaIIey fever occurred in Somalia and Kenya (CDC
Centers for Disease Control and Prevention, 1600 1 99gMMWR 47 261-264). In the United States

Clifton Road, Atlanta, Georgia, 30333 USA a multistate outbreak of hepatitis A linked to fro-
zen imported strawberries was reported (CDC
1997eMMWR 46 288, 295).

Despite the many newly recognized pathogens
and the_ increasing complexity of infectious dis-
In the last year, the global public health com&ases, in most parts of the world the infrastructure

munity has continued to be confronted and chaf® control and prevent these diseases has eroded
lenged by emerging infectious diseases. As eVpver the last 20 years (Ciset 1995 Report of the
dent from studying a list of emerging diseases, al¥> 1 € Ciset Working Group on emerging and re-

most every year at least one new human pathogE'€rging infectious disease). However, now in-
is recognized or the microbial cause of a previcr€asing attention is being given to the problem of

ously identified disease is determined. The la§Merging infectious diseases, culminating in
merging infectious diseases being chosen as the

year has proven to be no exception, with the fir ;
human illnesses due to an avian strain of influenZgeme for 1997's World Health Day (AAWH 1997
influenza A (HS5N1)] recognized in the latter half ReSource Booklet for World Health Day). Slowly
of 1997 in Hong Kong (K Subbarao et al. 199gh|s increased attention is beginning to translate
Science 351393-396. KY Yuen et al. 1998n- 'Nto long overdue improvements in global surveil-
cet 351 467-471). Other firsts during 1997-199glance and response capacity (JW LeDuc 1996
were the initial reports of nosocomial infections AMA 275 3318'332.0)'. . .
caused by strains @taphylococcus aurewsith . Enhanced capacity is crucial, since the undgr—
reduced susceptibility to glycopeptides (i.e. vaning causes of disease emergence show no signs
comycin) from Japan (K Hiramatsu et al. 1997°f abatement. These factors include global popu-
Lancet 350 1670-1673) and the United Stateéba“on growth and demographic change; human
(CDC 1997a MMWR 46:813-815) and an out- ehaviors which promote microbial proliferation;
break of hantavirus pulmonary syndrome identit€chnologic innovation with unintended conse-
fied in Chile (CDC 1997IMMWR 46 949-951).  quences; changes in land use patterns and the en-
Other prominent emerging infections contin-Yironment, global commerce and population move-
ued to garner attention. In the United States, a clu@€nt; microbial adaptability; and failure to effec-
ter of Escherichia col0157:H7 cases generated g1Vely utilize public health and clinical tools (SS
massive recall of ground beef (CDC 199MawR ~ Morse 1995Emerge Infec Dis 17-15). In gen-
46. 777-778), and for the second year in a roeral, itis the mterplay of thes_e factors rathgr th.an
widespread outbreaks of cyclosporiasis linked t8"Y Single one which results in most emerging in-
imported fresh raspberries, and other produc&ctions.

sources, were recognized (CDC 198MdWR 46 To successfully address emerging infectious
461-462’). diseases, public health must develop and harness

new tools. Examples include computerization and

electronic transmission of surveillance data, new
Plenary Lecture presented at the 3rd International Mee@Nd rapid diagnostic laboratory assays, and utili-
ing on Molecular Epidemiology and Evolutionary Ge-zation of satellite-based global positioning systems.
netics of Infectious Diseases, Rio de Janeiro, June 7-10ne of the most powerful tools which has devel-
1998. E-mail: smol@cdc.gov oped in recent years is the field of molecular epi-
Received 4 September 1998 demiology. This growing discipline has revolu-
Accepted 4 November 1998 tionized our understanding of disease transmission
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and has allowed us to recognize and investigatehile using such policies, the Colorado State Pub-
outbreaks in ways never before possible. This péie Health Laboratory identified 12 isolates from
per will examine how this discipline is being ap-seemingly sporadic cases of illness with indistin-
plied to enhance routine surveillance activities iguishable PFGE patterns. Investigations performed
1997-1998, and how it was applied to some of thiey local and state epidemiologists disclosed that
outbreaks recognized in the past yeatr. these persons had consumed frozen ground beef
ROUTINE SURVEILLANCE ACTIVITIES patties from the same company, eve_ntually lead-
) ) ) ing to the recall of almost 12 million kilograms of
~In the United States, molecular epidemiology,ssiply tainted ground beef (CDC 199@c, cit).
is being increasingly applied to routine surveillancgne unique PFGE pattern of the outbreak strain
activities. Subtyping technologies are being stafyas distributed to the PFGE network, and com-
dardized for_pathogens responsible for Se!eCt%risons to more than 300 recently subtypecbli
reportable diseases, and these technologies &5@57:H7 isolates from elsewhere in the country
being applied at the state and local level. In SOMg,ng no matches. Thus the Colorado outbreak
instances, molecular subtyping is being done '“thﬁppeared to be localized. Although it is impos-
state public heglth Iaboratory, in other instancegple to predict what might have happened, it is
regional subtyping laboratories have been develyopaply that the outbreak would not have been
o_pe.d and provide assistance to a network of juriggentified except for the routine molecular
dictions. Probably the two best examples are thg ptyping or until a large number of cases had oc-
regional subtyping network for tuberculosis, emgyrred. 1t is also likely that the quick action in
ploying restriction fragment length polymorphismyecaliing the possibly contaminated ground beef
(RFLP) and the network of state laboratories petyrevented cases from occurring elsewhere, since
forming pulsed field gel electrophoresis (PFGEj}his product had been widely distributed. This
of E. coli O157:H7 isolates. In both instancesepisode demonstrates the value of routine
nation.al datgbases have been developed to CO”%@Fbtyping, as it is quite likely similar outbreaks
and disseminate fingerprint patterns. For e i continue to be recognized in the future. In the
coli O157:H7 subtype network, efforts are underzoming year, the PFGE network will add routine
way to transmit the patterns electronically, a SYesting ofSalmonellsubtypeyphimuriunisolates

tem which goes by the name PulseNet. submitted to participating laboratories.
For tuberculosis, routine subtyping using RFLP

has allowed elucidation of the patterngudfercu- '\B"F?EL/E(CSULAR SUBTYPING AND DISEASE OUT-
losistransmission within defined geographic areas. )
This allowed a determination of the proportion of ~ The value of molecular subtyping has become
disease which is due to recent transmission, and U Well established that it plays a role in almost
covered chains of unsuspected transmission (Pgyery disease outbreak investigation which has
Butcher et al. 19960c Applied Bacteriol Symp Se-been conducted in recent years. In 1997, an out-
ries 25 53S-71S, TR Frieden et al. 1996bercle break of hepatitis A was reported among children
& Lung Disease 77407-412, CR Braden et al. 1997in several school districts in Michigan (CDC 1997e,
J Infect Dis 1751446-1452, D Wilkinson et al. 1997 loc. cit). Investigations demonstrated a strong
Trop Med & Internl Healt 28747-753, PN Suffys association with consumption of food items con-
etal. 1997Mem Inst Oswaldo Cruz 9297-316, H taining strawberries. The implicated strawberries
van Deutekom et al. 199Clin Infect Dis 251071- had been imported by a facility in southern Cali-
1077, H Safi et al. 1993 Clin Microbiol 35 2472- fornia and then distributed frozen to schools in
2476). It has also facilitated the ability to rapidlymany parts of the United States. Genetic sequences
recognize strains dflycobacterium tuberculosis Of hepatitis A viruses from cases in different
with high levels of antimicrobial resistance everpchools in Michigan showed they were identical,
before the results of susceptibility testing have bdndicating that a food handler in Michigan was not
come available. responsible (since there were none in common
There are now 20 state public health laboratg@mong the schools) and that contamination was
ries, plus laboratories in the U.S. Department olupstream” from the item’s distribution within the
Agriculture and the Food and Drug Administra-State. Case finding was initiated in areas where
tion, using standardized methods for PFGEEof the implicated lots of frozen strawberries had been
coli O157:H7 (J Stephenson 199AMA 277 distributed, and small clusters of cases were de-
1337-1340). In many of these jurisdictions, cliniiected in other states. In each instance, the num-
cal laboratories are required to forwaEd coli  ber of cases was too small to conduct meaningful

0157:H7 isolates to the referral laboratory, angpidemiologic studies to implicate a source. How-
these strains are routinely subtyped. During 199®Ver, genetic sequencing proved essential to deter-
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mine that some of these cases were linked to the Similar genetic sequencing work on the
Michigan outbreak by virtue of having the saméiantavirus responsible for illness in Chile during
genetic sequence. Shortly after the outbreak 1997 was performed. This allowed the virus to be
vestigation in Michigan, increased numbers o€ompared to hantaviral isolates responsible for
hepatitis A cases were recognized among schoolitbreaks in neighboring Argentina in 1995 and
children in Maine, a state which trace backs showetP96, allowing rapid determination of likely ro-
had received frozen strawberries from the sanment reservoirs and thus implementation of con-
company but not from the implicated lots. How-rol measures.
ever, epidemio!ogic studies sho_wed an associatig;trE ROLES FOR MOLECULAR EPIDEMIOLOGY
with consumption of strawberries at school. By i )
obtaining genetic material from retained serum Molecular epidemiology has become an essen-
specimens, the CDC'’s hepatitis reference labor#al tool in the outbreak setting to define who is,
tory was able to link the Maine outbreak to thétnd is not, a part of an outbreak, and to identify
cases in Michigan by performing m0|ecu|arposs[ble sources of mfectlon'. Thls Q|§C|pl|ne is
subtyping. These remarkable laboratory studiedSO increasingly demonstrating its utility as part
are a testament to the power of this techniqué_’.f routine disease surveillance, both in identifying
Unfortunately, assays are lacking to detect hepaﬂke'y disease outbreaks and in exploring the pat-
tis A in many types of food items, such as straw€ns of disease transmission within a population.
berries. Since there were no viral isolates from thE0 & large degree, the technology necessary to con-
implicated food to compare to those from the jjlduct molecular e'p'ldemlology is limited to certain
persons, the site and mode of contamination ré€nters. In addition, the technology works best
mains unclear. when coupled with a well trained and responsive
Although the outbreak of human illness Cause'g]vestigation infrastr.ucture. The challenge fqr the
by influenza A(H5N1) in Hong Kong was the firstfuture is to make this methodology more widely
which has been identified, even in this setting mgavailable, and to standardize techniques across in-
lecular epidemiology played an important ro|e.ternat|0'nal bogndarles. Inthe same Waythg United
Between May and December 1997, a total of 18tates is routinely studying. coli O157:H7 iso-
human cases were identified, and viral isolates weldtes, this should be done with global partners as
made from specimens from all but two of the huwell to better define the global epidemiology of
man cases (Subbaraec. cit). Sequencing of the this pathogen and to detect international outbreaks
hemagglutinin antigen was performed on these is§lue to global commerce. Every country should
lates, which showed that they were all tightly clusbave access to a facility which could perform nec-
tered but minor sequence differences could be dgssary subtyping techniques, if not on a routine
termined. These human viral isolates were conRasis, but at the very least in the setting of a dis-
pared not only to isolates from poultry specimen§ase outbreak. Such capacity could be located
obtained in Hong Kong during the same period, puithin the country, or in some circumstances on a
to influenza A(H5N1) strains obtained from aviarf€gional basis. Finally, subtyping techniques and
species in Asia in 1997. Such testing showed th@tandardized methodology need to be developed
the Hong Kong isolates were similar to an avirulerfor those pathogens in which it does not currently
influenza A(H5N1) virus obtained outside of€xist; exa_\mpleswould include parasitic agents such
Singapore, raising the possibility that the Singapor@s Malaria and cyclospora, and gram-positive bac-
strain could be used as a potential vaccine candfial pathogens. In this way, we can better har-
date for humans should one be necessary. ness the true potential of this evolving discipline.
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