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In December, 1999 the Centers for Disaasa Control and
Prevention (CDC) publshed a list of 10 greal public
health accomplishments, 1900-199% (see page 2). This
list provides an opportunity 1o review tha role of the
pubsdic health laboratory in these accomplishmants, It
also identifies cument and future challenges for public
health laboratorias.

Leading causes of death in the early part of the cenlury
werne pnaumonia, influenza, tubarculosis and
gastroenteritis. The sourtas, or associations, of those

| disease paflems were grounded in poor hygiana and

poor sanitation. Addiionally, poor nuirition, poor
rmatemal and infant health and vnsafe work places
dedined health risks.

Throughout the first haif of tha twentiath cantury, the
new science of microblofogy produced technology which
made control of some of the most common mfectious
5S8A50s & possibility. The development of antibiofics,
vaccines and laboratory-based diagnosis, gave
physicians a maethed 1o fight diseases on an indhvidual

| case basis. Howaever, the sciences of epidemiclogy and

health educalion brought a population-based approach
to the control of diseases. When govemment
investments were devobed (o public health infrastructure
development, state and local health departments were
lormed to deliver the advances in microbiological
lechnology on a populaton-wide basis.

One of the first actions of the Michigan State
Commmission of Health in 1919 was (o establish a
laboratory to provide outbreak investigation suppor. The
role of the public healih laboratory In Michigan evolved

| with laboratory science, apidemiclogy, changing

characieristics of the stale’s population and the public
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expectations. The public health laboratory has played an
essential role in the public health accamplishments of
tha last cantury. Some, bul cerainly not all, of the ways
pulblic health laboratories have contributed to the ten
accomplishments listed by CDC inchude the following:

Vaccines: Public health laboratories were often the site
of research 1o develop and produce vaccines. For
example, one of the first vaccines against whooping
cough was by scientists Grace Elderng and
Peari Kendrick at the Wastemn Michigan Division
Laboratory in 1940, Mow that vaccines are [angely
produced in the privale sector, public health laboralonies
continue o suppor immunization efforts by diagnosis of
vaccina-praveniable diseases lor case finding,
Investigation and monitoring desease activity.

Control of infectious diseases: The role of public heatth
laboratories in detecting and supporting testing for
disease oulbreaks is implicit. Laboratosy testing provides
the basis for disease control activilies such as mbies
prevention, responsas to meningicoccal meningiis and
tuberculosis case finding and treatment.

Safer, healthler foods: Testing of foods implicated as the
wahicle of infection and providing diagnostic senices 1o
human casas was one of the first charges of the MDCH
laboratory. As methods have developed, the laboratory's
role has evolved as capacity has expanded, In addition
1o traditional microbiology, molecular biclogy based
confirmation of epidemiclagical associations in cages
and foods, identification of viral agenis of foodbome
deseasae and integration of technology outside
microbiclogy are now employed by the public health
laboratory 1o address food salety issues.




|

Healthier mothers and babies: Mewborn screening
programs were initiated in 1962 with PKU lesting
becoming mandatory two years later. The program now
provides testing, follow-up and treatment for seven
hereditary or metabolic disordars. It annually identifies
gbout 150 babies, who withoul intervention would
develop a spectrum of health problems ranging from
davalopmental dedays to death, The MDCH laboratorny
played & major role in prevention of birth defects by
being the site of the first isclation of the rubella virus.
This also played a role in vaccine developmant,

Fluoridation of drinking wales: The safety and efficacy of
fluoridation is part of an overall assurance of safe and
abundant foods. Public health laboratonies throughout
Michigan provide waler testing to assure fne safety of
drinking waler,

Looking al accomplishments is usetul to gauga how far
wa have come. Looking at curent and future challenges
is essantial in determining whers we need to go and
how best to get there. Emerging issues for public health
laboratories for the next 99 years will include addressing
envireamental health risks, defining the role of ganatic
testing in public health practice, elucidating tha role of
infectious agents in chronic diseases, utilization of
informatics 1o improve laboratory practice and disease
surveillance, monitoring emergence of antimicrobial
resisiance and development of emarngency responsa
capacity (g.g., biaterrorism response). Addressing
amerging issuas while remaining vigdant in areas of past
gains may be the greatest challenge, As CDC
concludas, the public health responsa is actually a
complex parinership between local, state and fedaral
govemmants with tha madical, Academia,
nongovernamantal agencies and the community.
Success of the pubdic health laboratony in the nexi
century will depend on the ability to change and meel
naw hreats as they amange.
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= Waocination

= Motor-vehicle safety

= Safer workplaces

= Coniro] of mfectious diseases

» Decline of deaths for coronary sean discase and stroke
# Safer and heglther Foods

» Healthier mathers and babies

= Famiily planning

* Fluoridation of drinking water

= Recognition of tobaceo use a5 a health harard
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Detection of Norwalk-like Virus by
Polymerase Chain Reaction and Electron
Microscopy

Jatfrey P. Massey, Dr.PH.
Direcior, Molecular Biology Section

The madecular blology and virology sections of MDCH
offer reverse transcriptase polymerase chain reaction (RT-
PCH) and electron microscopy (EM) testing of stool
samples collected from individuals suspactad of baing
associated with outbreaks of viral gastroenteriis. RT-PCR
will specifically identify both Norwak virus and Norwalk-
like agents (NLV) (Genogroup | and Genogroup I},
Methods are currently under development io aliow
detection of addtional Norwalk-like agents, Sapporo-like
viruses (Genogroup ). Sufficient genesc variability edasts
amaong the various NLY agents that RT-PCR will not
de'tect all giramng,

MDCH has developed and implemented an EM procadure
i directly visualize the presence of NLV based upon their
characteristic morphology.  The major types of
gastroenteritis viruses sean by EM include rofaviruses,
anteric adenoviruses. small round viruses (structured,
SRSV, and leatureless, SRV) and coronanviruses. SASVs
inclede Norwalk-like agants, calicivirus and astrovirus.
SRV include small particles associated with SRSEVS,
antarovirus, parnvovirus and panoving-like agents.

Lipon identification of a suspeciad foodboma outbreak of
gastroenteritis, the local health department is requested o
contact the MDCH Buraau of Epidemiology, Division of
Communicable Disease and Immunization (517-335
B165). Siool samples will be requested for bacterial ar
viral laboratory analysis based on the clinical history.
Stool samples for bacterial analysis must be collected in
Cary Blair fecal ransport media while samples for viral
analysis are 1o be collected in containers that do not
contain preservaties.

When thase is a strong suspicion of a viral etiokogy for an
outbreak, the molecular bictogy section will periomm
Horwalk-like Virus RT-PCR upon receipd of tha siool

into the laboratory, prior to the completion of
bacierial analysis. In sifuations where a viral eticlogy is
not strongly suspected, RT-PCR will be perormed only
when a bacterial pathogen is not identified and the Buréau
of Epidemiclogy makes a subsequent request for PCR
analysis. Stool samples from a suspected outbreak of
viral gastroenteritis will be further analyzed by EM. when
viral RNA has not been detected by the AT-PCR method.
The of morphologically identifiable SRSV, even
thowgh MLV viral RMNA may be undelectable, will suppon
fhe association of MLV with the suspected outbreak.

Please contact sither the molacular biokogy section at 517-
A5-BES0 or the virology section al 517-335-8102 with any
questions regardng laboratory analysis for viral
gastroanteiis.




Influenza Update
1999-2000 Season

Patty Clark, MPH
Viral Serology/Viral Isolation Unit

This season s inflisenza activity in the United States began 1o
imcrease in mid-December, approximately four weeks earlier than
| the 199798 season and seven 1o cight weeks earfier than the
1998-99 season.’ Peak influcnza seasom this vear, as measured
by the percentage of pathent visits (o sentine] physicians for
influenda-like illness, occurred during the week ending January

sl LR L LT P P T SN I e —)
hvruhi_ﬂ-l—l-l—l—-. TN 89 st [P [ iceia | ek 83500
TR napnn b BT

] —_—

L] e
TEE - TP g Jige
Wk and Inflsenrs Snsssn
" Dty bty o 00 F LB O it wmagh or e e

I

The predominum vinises isolated this seascn have been inflsenza
iype A (H3N2), ODC has antigenically chamcteriaad inflMuenza
vinuses recerved from U.S. laborstories since the beginning of the
inflsences season, OF all the influenza A (HIND) viruses lested,
W) percent were similar 1o the vaccine struin A/SydneyAxS07 !
This virus has been circulating in the Uniled Siates for the last
o infheenza scazons and is well-matched 10 this season’s
VIS,

| Influenza sctivity continaes o decling nationwade. During the

weck ending February 5, only eight ststes reported widespread

influenza activity, 17 (inchuding Michigan) reponied regional

activity, 11 states reported sporadic activity with four states nol

iy rang.
Wienkly iInfuenza Actvity Extimates Repomed

by Stais & Terntonasl Epidemiologists
Warry prdeg Frorady § 1000 . Aleea 4

This season, the virodogy laboraory at MDCH has isolated 42
influenza vinuses from patient samples submitted by physicians
or health agencies throughout the stste. Al influenea viruses
isolated have been type A (HINZ) Patlents with positive
cultures range in age from 2 w0 TH years,

'O, Upadsie: Influenia Activity - Unibed Sasses, |99 2000 Seascn
MBMWE January 28, 2000 F 49031 51-57.

PULSENET UPDATE

Stephen Dietrich, M.S.
Molccular Biology Section

Pulseiet is a national network of pablic health laboratorics, the
USDA and FDA. It was establishod by CDC to perform DNA
lingerprinting on isolates of foodbome bacterial pathogens.
The current method of fingerpeinting wied is pulsed field gel
elecirophoresis (PFGE), The purpose of PulseMet is o detect
ouihreaks through PRGE surveillance of selected pathogens and
i assist imvestigations of oulbreaks of other pathogens by
allowing comparison of isokates from multiple states. The
milecular bology section of MEMH began panicipating in
PulseMet in 1999, PFGE is performed on all isolaics of
Salmonefln spp. sero, typhimurdam, Shigella wonnet,
Escherichia coli O157:H7, and Listeria monocytogenes
submitied 10 MDCH.  PRGE activities in 1999 included:

Salmonella spp. sevo. typhimarivm: PPOE was performed on
148 isolates , 75 percent of which were in 28 clusters. None of
the cases were involved in sny known outhreaks. PRGE
patterms commonly associaed with the multnesistant DT 104
strain were found in 18 percent of the cases.

4. somned; PRGE was performed on 431 isolates. A significant
ncrease in cases occurred throughost 1999, doubling each
quarier. One PRGE pattern was ascociated with 56 percent of
the cases andl amother with 17 percent. Ninety-three percent of
i cases were found in 19 clusters. Investigations are
urslerway 1o find possible links berwoen the cases in the largest
cluster,

E coli O137T:HT: PFGE was performed on 8% isolaies, 56
percent of which were in 14 clusters. One oathresk st a
clayeane was identified.

L monocyiogenes;. PPGE was performed on isolates from 26
human cases and nine food items, OF the human cases, 54
percent were found in four clusters,

This techaology has allowed MDCH 1o identify outbeeaks
carlier amd more casily. It has also improved ihe
cpademiclogical investigation of those outhreaks,

The success of PulseMet depends on the submission of all
solates of Salmonella spp., Shigella gpp., en

E coli mnd L. monocytepemes 1o MDCH. MDCH would like
o encourage labs to continwe o submit isolates,




The Role of the Laboratory in Newborn
Screening Programs

American Public Health Association
Comdensed by Jacqueline Scott, D.Y.M., Ph.L.
Director, Division of Chemastry and Toxicology

Civer the lasi 40 years, Mewbom Screening (NBS) programs
have become well established im every state health agency and
are effective ot preventing discase and disability from inhertied
metabolic and genetic disorders. NBS programs provide or
oversoe modical intervention based on the results of laboratory
tests performed on dried blood spots from newborn infants.
Michigan's NBS program began in 1962 wilh screening on
phenyiketonuria (FKL ) and has expanded 1o include Lestimg for
hypothyrosdism, sickle cell ancmin, biotinidase deficiency,
maple syrup urine disease (MSUDY), galactosemia and
wongenital adrennl hyperplasia (CAH).

NBS programs have been demonsirated 1o work hest as
centridized systems within the state pablic health ageacy,
overseen and operaied by dedicated public bealth professionals.
| The laboratories performing pewbormn screening bests are a fully
integrated part of this system. The laboratory fulfills aclditaonal
roles. soch as training hospital staff in specimen collection
which ensures sccuracy of test results. Most imponantly, the
laboratory makes ahsolutely cenain that abnormal resulis are
conveyed (o the medical professional who can intervene 1o
change the affected child's life

Initiadly progroms were decentralized, with hospital-coflected
samples being sent to multiphe laboratories and the est results
returned for physicians o interpret and diagnose.  As babics
with identifiable disorders were missed due (o the
frapmentation of that process, states consolidated their NBS
| mio a centralized within the health agency. Al the
wrn af the century, n comphele NBS program involves sample
colbection and submission, laboratory analysis amd reporing.
follow-up of shaormal or incomplete results and confinmation
| of diagnosis and prompt implementation of necessary
weatment, MBS programs also assure long term follow-up and
make continuing medical advice availabde.

Laboratory testing is a vital component of NBS programs:
mistakes can be bethal. Abnormal iest results are immedistely
reponied 10 the person who can assure intervention. Smoe
muothers' hospital stays have been minimized, the NHS program
<aff must sometimes track down the mother and child, A
confirmatory test will always be performed when an aboorme]
resull appears, although intervention may be initiated hefore
confirmstson,

Because some disorders begin damaging the infant within the
first few days of life, it is crucial that medical interventions be
initiated prompely, Chronic ilincss, physical disability, mental
retardation of death meay result from delay,

The birthing hospital, the miesbing physician, the NBS
program Saff, and the laboratory mwst ineract seamlessly 1o
avord hose conseguences.

Mewhom sereening programs are typically implemented when
1) the disease is o serious well-delined disorder 2) a relinble
laboratory screening test is available for the newbom period 3)
a reasanable cost is associnted 4) effective treatment is
available for the newbom once diagnosed: and 5) medical
facilities 10 confinm the diagnosis and provide medical
management and treatment are readily available. Sampling is
perfarmed before the infant leaves the hospital. I is comamondy
recommenided that if the baby is less than 24 hours of age,
another samgle be obtnined and tested a few weeks later as
some disorders do not manifest immediately.

States generally mandaie testing for syndromes when the
incidence in the population is greater than 1 in 100,000. The
laboratory tests look for abnormal levels of normal bleod
components of biomarkers not nomally found in blood.
Treatment may be as simple as providing a modified dict and
maonitodng the child's development. Mandatory screening s
ol considered for diseases where no therapeutic inlerventson
hias been identified,

Many state NBS programs have Newborn Screening Advisory
Boards to recommend what diseases the stale’s NBS program
should include. In Michigan, the Genetic Discase Advisory
Committee (GRAC), which is comprised of medical expens
including pediatric geneticists, endocrinologisis and
pediarricians, is the advisory body for the department. Stue
mandates, such os in Michigan, generally derive from advisory
boand recomime ndations,

Fees charged for newbom screening services support the entine
KBS program, from the cost of testing and laboratory
expertise, follow-up program siadf, medical management,
education, a5 well s inzatment mateninds (ég., special formula),
Such a fee-hased program ensures that newhoms ane profecied
from shifting priofities and budget approprations.

Because the number of laboratorics pesforming NBS testing is
limited, proficiency testing samples are wol commercially
available. For this reason, the Nagional Center for
Emvironmental Health's Division of Laboratory Sciences at
CDC operaes the Newbom Screening Quality Assurance
Program (NBSQAP). This program provides proficiency
testing samples for laboratonics performing NBS testing.
MNBSOAP is an essential resource providing consultation and
on-sile assistamce in resolving difficult analytical problems.

The kaboratory provides resources and quality assusance both
befone and wfer the analytical stages of testing, The laboratory
role includes services such as sample collection, ensuring
adherence io strict wimaround times and, when needed,
arranging for sample transpon from inaccessible ancas,







