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Transmissible Spongiform Encephalopathies

and Dental Transmission Risk Assessment

No test. No cure. No foolproof disinfection. No won-
der surgeons feel uneasy about prion diseases or bristle
when asked about preventing “mad cow” risk.

The national Centers for Disease Control and Prevention
wants dentists and oral and maxillofacial surgeons to know that
when it comes to minimizing risks of a transmissible spongiform
encephalopathy (or “prion disease”), which is known in humans
as Creutzfeldt-Jakob disease, there is nothing different they need
to be doing in 2007 than, say, 2003. That’s the year of the land-
mark study by Kohn and colleagues, “Guidelines for Infection
Control in Dental Health-Care Settings — 2003."* The guidelines
draw upon the World Health Organization’s important report,
“WHO Infection Control Guidelines for Transmissible Spongi-
form Encephalopathies: Report of a WHO Consultation, Geneva,
Switzerland, 23-26 March 1999” for examples of sterilization.?
The precautions in these documents would be pertinent for the
known Creutzfeldt-Jakob disease (CID) patient, or during major
dental procedures where neurovascular tissues may be exposed,
including using single-use items (needles, anesthetic cartridges);
disposing of hard-to-clean equipment after one use (files, broach-
es, burs); avoiding flash sterilization; keeping instruments moist
so tissues don't dry before cleaning and sterilization; and using

one of WHO’s transmissible spongiform
encephalopathy sterilization methods.?

In 2006, a new set of WHO transmissi-
ble spongiform encephalopathy guidelines
on tissue infectivity was released, which
confirmed the first human-to-human
transmission route via blood transfusion.?
This development points to a previously
unmapped way in which prion diseases
have been spreading. Reportedly, the
British Dental Association is going to
release revised guidance based on a 2006
Spongiform Encephalopathy Advisory
Committee Position Statement on variant
CJD and endodontic dentistry* to update
the use and decontamination of dental in-
struments.> Concerns over this issue arose
well before a study of endodontic files
using high magnification, postclinical use,
and subsequent decontamination found
75 percent had residual adherent biomass.®

This article looks at the complex
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Histopathologic changes in frontal cerebral
cortex of the patient who died of variant
Creutzfeldt-Jakob disease in the United States.
Marked astroglial reaction is shown, occasionally
withrelatively large florid plaques surrounded by
vacuoles (arrow ininset) (hematoxylin and eosin
stain, original magnification x 40).

questions around the implications of
emerging data on the abnormal prion
protein (PrPTSE) and infection control
during hospital-based procedures as
well as dental and oral and maxillofa-
cial surgeries. Reviewed is the literature
from a PubMed search of dental journals
since 1999 using keywords “prion dis-
eases.” 4624 The aim of the article is to
summarize data for weighing potential
prion transmission risks, so dentists can
decide how to approach infection control.
The problem: a menacing family of dis-
eases. On the English countryside, black
cattle dot the hillsides, munching away.
The story begins here, where a family of
transmissible spongiform encephalopa-
thies first showed up in these cows. Bo-
vine spongiform encephalopathy afflicted
the cattle that were fed a supplement
of bone and tissue meal rendered from
processing plants disposing of cattle, goat,
sheep, and other carcasses. This disease,
which is known as “scrapie” in sheep and
goats and chronic wasting disease in deer,
has several human forms, including CJD,
fatal insomnia, and Gerstmann-Straussler
Scheinker disease. Prion diseases have
been described in the medical literature
for more than 150 years, but no one un-
derstood what they were. Molecularly, nei-
ther suspicious viruses nor bacteria were
in found ante- or postmortem assays. All
people said is that formerly gentle animals
and level-headed people stared into space
more, bumped into things, walked wob-
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Immunohistochemical staining of cerebel-

lar tissue of the patient who died of variant
Creutzfeldt-Jakob disease in the United States.
Stained amyloid plaques are shown with sur-
rounding deposits of abnormal prion protein (im-
munoalkaline phosphatase stain, napthol fast red
substrate with light hematoxylin counterstain;
original magnification x 158).

bly, lost their appetite, attacked others un-
provoked, and generally acted a tad crazy.

The biological villain. American
Carleton Gajdusek studied and reported
on kuru, a brain wasting death in tribes
who consumed human tissues as part of
burial rituals. William Hadlow, a veteri-
nary researcher, noted that the pathol-
ogy of kuru was the same as scrapie in
sheep. He suggested to Gajdusek that
he try to transmit kuru, since Hadlow
knew scrapie was transmissible. Gaj-
dusek did this in the 1960s — kuru
was transmitted to chimpanzees. Thus,
Gajdusek is credited with making the
connection between sheep scrapie and
kuru, and was a recipient of the 1976
Nobel Prize in Medicine for this work.

In 1972, Stan-
ley Prusiner, MD,
searched for a
biological com-
monality shared by
scrapie in animals
and kuru in humans.
In 1982, he published
areport on an un-
usual folded protein
— termed a “prion”
that was thought
to be connected.
Of the 30,000 or so
different proteins
in human blood,
this one was acting
independently. It
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seemed this type of prion sent a signal to
surrounding proteins, which “listened,”
as they’d soon conform their structures
and fold too. Interestingly, the manifesta-
tion of the disease didn’t seem to occur
until much later, sometimes decades.

The growing numbers of PrPTsE
converts lurk silently, incubating be-
fore starting mass foldings within
otherwise healthy-acting animals and
people. Scientists are discovering bac-
teria communicate by releasing signal-
ing molecules — a process known as
‘quorum sensing.” It is unknown if this
is similar to the activity of prions.

When masses of prions result,
clumped together by their sticky sur-
faces, they travel throughout the body.
How they are transported in the body is
uncertain, but the lymporeticular system
has been suggested. The favorite stop for
the traveling prions is the brain. Evidence
of the occupation of the brain by prions is
not stains but sponge holes, as if “eaten.”
The cascading neurological impact of rap-
idly increasing numbers and sizes of holes
makes the brain look like coral, which al-
ters mental and physical function rapidly,

Wasting disease in deer is known as ‘scrapie’ in sheep and goats. The human forms of this disease
include CJD and fatal insomnia.



driving the afflicted “mad” until death.
Sometimes a patient lives a few years,
but it’s not unusual for death to occur in
as little as a few months or even weeks.

PrPTSE diehard superpowers. The
prion that causes CJD is unlike what
most infection control manuals have
addressed; you can’t seem to kill a prion
with standard disinfecting techniques
used on more fragile viruses such as
HIV, hepatitis, or TB bacterium.

In late 2006, researchers meekly
reported that they boiled and baked
prions with exceedingly long and high
temperatures, yet tests still detected the
faint “signaling” of prions still active on
the surface of stainless steel instruments.

PrP™E is a cyborg — as no biologi-
cal proteinase can touch it. Proteinases,
which usually eat abnormal proteins,
can't seem to digest the prion, which
goes about its business mechani-
cally destroying its human host im-
pervious to the usual macrophages
and other biosoldiers of defense.

Types of human prion disease. The data
for solving the mysteries of prion diseases
is scanty, and most are in animal models.
There are incidence statistics medical
epidemiologists have collected about
the three known types of transmissible
spongiform encephalopathies in humans:

Sporadic CID (80-85 percent)
(average age at death 67 worldwide3 or 68
in the United States®) — spontaneous
cases of unknown cause;

Familial CJD (10-15 percent) —
genetic origin;

Variant CJD (4 percent) — least in
reported numbers but not least feared
is this newest form. It afflicts younger
populations (average age 28%). vCJD
traumatized the British population,
mainly transmitted from an innocuous
activity: eating beef unknowingly infected
with bovine spongiform encephalopa-

thy. There were more than 184,453 U.K.

cases of bovine spongiform encepha-

lopathy in cows as of Sept. 30, 2006.7
While vCID — the mad cow type

— is the disease that has highest infectiv-

ity risk, all types could theoretically be

transmitted through direct brain, blood,

or tissue transplant/transfusion, which

is why no close family relative with prion

_ BLOOD, DENTISTRY,
surgery and tissue
donation are potential
avenues for second-

ary transmission now
undergoing closer risk
assessment to produce
anticipated data.

disease should be a tissue, blood, or organ
donor. The thousands of sporadic cases
in the past few decades are theorized, but
unproven, as a cell's random error — a
genetic triggering that mistranslates nor-
mal to warped protein. Less popular with
public health scientists are the unproven
theories published that a portion of spo-
radic cases should be investigated more
carefully to look at iatrogenic or person-
to-person etiology.”® The United States is
not the United Kingdom, but American
epidemiologists do look there for clues

to worst-case scenarios that could come
to pass on this side of the pond. The
peak number of U.K. vCJID deaths in one
year was 28; in 2006, five vCJD cases
were counted (as of Nov. 22).2° The total
number of children diagnosed with vCJD

in the United Kingdom is four definite
and two probable, the youngest age 12.%

Blood, dentistry, surgery, and tis-
sue donation are potential avenues for
secondary transmission now undergo-
ing closer risk assessment to produce
anticipated data.?*3° For example, a study
of 100,000 tonsils from the National
Anonymous Tonsil Archive begins in
2007 in the United Kingdom to test for
abnormal prions.3* The U.K's Spongiform
Encephalopathy Advisory Commit-
tee strongly recommends this testing
progress with “all possible urgency.”?
Imagine the epidemiological quagmire
that would ensue should any of the
potential 5,000 subclinical vCJID carriers
donate blood or share their prion disease
by infecting instruments even after a
current universal sterilization regimen.
These newly exposed patients them-
selves become vectors, and on it goes.

It's the “what-ifs” that drive the
Spongiform Encephalopathy Advisory
Committee epidemiology subgroup to
wonder whether instituting attributable
rather than anonymous tissue testing
would be a valuable public health tool so
that routes of transmission could be un-
derstood, and further spread stemmed.?
The proposed pragmatics are likely to
be contentious in discussions, however.
Studies have shown people with familial
cases, such as those with a family predi-
lection for Huntington'’s disease, prefer
not to know their own carrier status.

The knowledge of an increased risk
of a lurking biological killer infect-
ing the brain stem for a neurological
stranglehold doesn't sit well. Today,
learning you have HIV or many can-
cers — which have treatments that can
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prolong and even save your life — isn’t
good news, but at least you can try

to do something. For CJD exposures,
should they turn into clinical manifest-
ing disease, there is no treatment.

For oral health clinicians, two princi-
ples should be kept in mind when reading
the animal studies: 1) not every PrP™E ex-
posure will infect you with CJD and 2) it is
sensible to minimize all potential oppor-
tunities for human exposure. In animal
studies, during a single time point in the
incubation or clinical illness, bovine spon-
giform encephalopathy infectivity has
been found in sternal bone marrow and
palatine tonsil.* Meanwhile, sheep blood
has infectivity during the “silent portion”
of the prion affliction, as does cow brain.

While a cosmetic case has not been
reported, tell the Botox crowd that full,
pouty lips are courtesy of injectable
bovine-sourced poison and they'd frown
if they could.®* The 2006 WHO report ad-
dressed such varied concerns as minimiz-
ing transmissible spongiform encepha-
lopathy risk in vaccines, many produced
with delicate animal-sourced organisms
that would be destroyed by harsh purifica-
tion/extraction methods; and gelatin used
in food and vitamins should pose little
risk after processing as long as cow skulls
and vertebrae are excluded; milk is consid-
ered noninfectious if from healthy cows
“fit for human consumption.” Keep in
mind that the oral route of administering
PrPTSE is inefficient — no matter the level
of the food infectivity consumed; while
blood transfusion, especially for those
with hemophilia, is efficient even in low
titer infected blood or clotting factor.33

For tissue infectivity concerns during
oral surgical procedures in the United
States, William G. Kohn, DDS, from
the CDC, said there has been “nothing
related to dental tissues, not root ca-
nals, tooth extractions, or periodontal
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High, Low, or Nondetectable TSE Infectivity By Tissue**

Tissue

Brain

Spinal cord
Retina

Optic nerve
Spinal ganglia
Tigeminal ganglia
Pituitary gland

Dura mater

Peripheral nerves
Enteric plexuses
Spleen

Lymph nodes
Tonsil

Thymus
Esophagus

Stomach/abomasum

Duodenum
Jejunum

lleum
Appendix
Large intestine

Placenta

Lung
Liver
Kidney
Adrenal

Pancreas

Bone marrow
Skeletal muscle

Tongue

Blood vessels
Nasal mucosa
Salivary gland
Cornea

CSF

Blood

One or more Human TSEs
Infectivity Shown

Yes No

HIGH TITER INFECTIVITY TISSUES

Yes
Yes
Yes
Unknown#
Yes
Yes
Yes

Yes

LOW TITER INFECTIVITY TISSUES

Yes
Unknown
Yes
Yes
Yes
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Yes

Unlikely
(report unconfirmed)

Yes
Yes
Yes

None yet, more
testing needed

Unknown

Preliminary data,

more testing needed

Preliminary data,

more testing needed

Unknown
Unknown
Unknown
Unknown
Yes
Yes

Yes



High, Low, or Nondetectable TSE Infectivity By Tissue** (continued)

Tissue

Testis

Prostate/epididymis/
seminal vesicle

Semen

Ovary
Uterus (non-gravid)

Placenta fluids

Fetus

Embryos

Bone
Heart/pericardium
Tendon

Gingivae

Dental pulp
Trachea
Skin

Adipose tissue
Thyroid gland

Mammary gland/udder
Milk

Colostrum
Cord blood

Saliva
Sweat

Tears

Nasal mucus
Bile

Urine

Feces

Yes

One or more Human TSEs
Infectivity Shown

No

NO DETECTABLE INFECTIVITY TISSUES

Unknown

Unknown

Unknown
Unknown

Unknown

Unknown

Unknown
Unknown

Unknown

Untested

Unknown

Preliminary data,
more testing needed

Preliminary data,
more testing needed

Preliminary data,
more testing needed

Preliminary data,
more testing needed

Some data, more desired

Some data, more desired

Preliminary data,
more testing needed

Preliminary data,
more testing needed

Preliminary data,
more testing needed

Preliminary data, more
testing needed

Preliminary data,
more testing needed

Some data, more desired
Some data, more desired
Some data, more desired

Some data, more desired

Some data, more desired

Some data, more desired

* Table condensed and adapted from Tables 1A-C, Annex 1, 2006 WHO Guidelines® and 2003 WHO Guidelines.34

*+ Noninfectivity does not mean PrP™E were not present.

F Unknown because not yet tested for infectivity.

bone grafting procedures.” (See TaBLE
1.) Not in human studies, but there is
hamster scrapie transmission dentally.?
Tatrogenic CJD (1 percent) has oc-
curred when the disease was transmitted
by transfusion with infected blood (three
vCJD cases), and transplanted with infect-
ed tissues (human dura mater allografts,
corneas) or organs or on surgical tools
(neurosurgical) and equipment (EEG elec-
trode). In a study by Gibbs and colleagues,
electrode probes used in a middle-aged
woman who had CJD that were cleaned
and sterilized accidentally transmitted
CJD in two younger patients.> More
than two years passed, and the electrode
probes were implanted in the cortex
of a chimpanzee. While they had been
cleaned thrice, and sterilized in ethanol
and formaldehyde vapor repeatedly, the
chimp got sick with CJD 18 months later.
More than 362 cases of iatrogenic CJD
transmission have been counted world-
wide.”? No bone-derived graft tissues for
periodontal repair or jaw buildup have
transmitted CJD. Chewing (surgical bone
augmentation), walking (hip replace-
ment), and seeing (cornea implants),
and extending life (bone marrow trans-
plant) are all case-by-case risk-benefit
proposition that involve demographic
risk and manufacturers’ safeguards.

Those left behind may never be satis-
fied with the official explanations when
a family member dies of CJD. Heather
Larson of Phoenix has first-hand knowl-
edge of the familial genetic form of CJD.
Her mom lived in Phoenix and worked
at home. Her symptoms were classic
for CJD but add nausea, hallucinations,
and onset of incontinence. Heather’s
mom died at age 56 of familial CJD in
a matter of weeks — not years — after
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being diagnosed. Afterward, Heather
said, the problems were far from over.

“I worked with the National Prion
Disease Pathology Surveillance Center
to arrange the autopsy as my mother
died. It took several days of phone calls,
but the [center] called me and said they
had finally found someone who would
do an autopsy on my mother — in
New Mexico. I wanted to identify her
body once it was back in Phoenix and
before it was cremated. [ stood alone
in that room and looked at her body
in a white bag marked ‘biohazard.”

Months later, her mom’s dentist
called to remind her it was time for
a cleaning. “T had to tell them that
she was deceased. They asked how
she died, and I said ‘CJD — the hu-
man form of mad cow disease’ and
they quickly got off the phone.”

“As for myself, I don’t know if it
would even be something to bring up
for fear of being discriminated against,
however, I wouldn’t want to infect
anyone either. There is a 50/50 chance
that I carry the gene too. I haven't got-
ten tested. [ don'’t see any benefit.”

The British Dental Association has
urged dentists not to discriminate against
suspected CJD patients. England’s chief
dental officer of the Department of Health
mailed his dental colleagues a letter in
2005 saying nothing special need be done
beyond the satisfactory standards of de-
contamination for all patients for the CJD
symptomatic or “at-risk for CJD for public
health purposes” dental patient, as long
as treatment doesn’t include surgery.3®

No patient with a clotting disorder has
ever been reported as contracting vCJD
— including those in the United Kingdom
where the risk has been highest. That is
perhaps the most encouraging news of
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all, which should allay some the fears over
bloodborne vCJD risks. Efforts in medical
product manufacturing are believed to
reduce or eliminate most risk should a
vCJD-infected donor unknowingly give
plasma. While it’s easy to let a phrase

like “it is still hypothetically possible

that a person getting a blood transfusion
or clotting agent can be exposed to the

ﬁlLLlAM G«KOHN, DDS,
from the CDC, said there
Ras been “nothing related

to dental tissues, not root

canals, tooth extractions,
or periodontal bone
grafting procedures

agent that causes vCJD if the donor(s)
were incubating the disease,” the lack
of a single case says something. This is
precisely what U.S. government public
health officials want us to keep in mind.

The Department of Health and Hu-
man Services Administration, includ-
ing the Food and Drug Administration,
CDC, the National Institutes of Health,
and the Office of Public Health and
Science, released a joint statement Nov.
27, 2006, applicable to those with blood
clotting disorders visiting dentists:

“At this time the U.S. Public Health
Service does not believe there is a need
for pdFVIII recipients to inform their
surgeons or dentists about the recipient’s
potential exposure to vCJID. Also, there
is no recommendation for surgeons and

CDA JOURNAL, VOL 35, NO1

dentists to take any special precautions
based on such potential exposures.

“In the UK., public health authori-
ties notified recipients of plasma-derived
products such as pdFVIII that they may
have an increased risk of vCJD in addi-
tion to the risk from eating potentially
contaminated beef products. The UK.
health authorities notified patients to
inform their surgeons and dentists about
their potential exposure as a public
health precaution intended to prevent
possible secondary spread of the disease
from dental and surgical instruments.
The PHS, including the FDA, CDC, and
NIH, does not believe that such noti-
fications are necessary in the U.S. This
is based on the extremely small risk in
the transmission from plasma-derived
clotting factor products in the UK. or
anywhere else in the world. Given this
information, the PHS believes that the
potential risks of altering the standard
current precautions with respect to reus-
able surgical and dental instruments, and
instruments used for invasive proce-
dures outweigh any potential benefits.”

In the United Kingdom, from 2004
on, people with hemophilia are to tell
their dentists of their possible risk of
CJD from receiving pool blood clot-
ting agent so disposable instruments
can be readied as needed. The dentists
are instructed not to turn them away.

In at least five countries as of Janu-
ary 2007, blood donors have gone on to
develop vCJD, so unrealized spread of the
disease is not out of the realm of possibil-
ity.3 The United States is not among them.
Those unable to give blood in the United
States due to their travels outside the coun-
try are not required to tell their dentist or
oral surgeon.? In one person’s circulating



blood outside the central nervous system,
PrPTSE titer is likely lower but it cannot be
sterilized . It's hard enough to get the news
that you are at “higher risk” for the agent
causing an incurable fatal disease. That
could cause significant attacks in someone
with anxiety problems. People would rather
not know they are at risk of something.
Now the FDA would like a test to identify
subclinical incubators of vCJD. This would
be handy information, because then doc-
tors would know whether you are at risk
and if you would subsequently require an
extraordinary approach to minimize infec-
tion risks via surgical and dental tools.
The bloodborne risk of prions is
unknown but small. But until research-
ers produce data that shows the prion
load needed to conduct infection and
the corresponding risk level, the “logic”
is theoretical too. Should even a single
prion be left on a dental drill that is
reused, we will be in the dark until there
are investigations showing that one
prion does or does not confer infec-
tion and the role of a host’s response.
In 2007, to needlessly alarm the U.S.
dentist that special precautions or
disposable instruments are needed is
not warranted yet, and may never be.

Because it is so rare, physicians
reportedly have misdiagnosed CJD as
Pick’s disease, vascular degeneration,
paraneoplastic syndromes, viral en-
cephalitis, and meningitis. U.S. research
teams have looked for prion gene ties
with Alzheimer’s and other dementias.3®
In England, however, there is a greater
interest shown by public health officials
in this area. Among the 2006 Spongiform
Encephalopathy Advisory Committee
recommendations is enhanced clinical

surveillance in the aged to learn if there
may be any “under-ascertainment of cases
in the elderly due to misdiagnosis.”?
Cases of secondary transmission of
vCJD, if any, may be detected in the elder-
ly as they are more likely to have had sur-
geries and received blood transfusion.?

Is mad cow just more Y2K and the sky
is falling type nonsense? To be sure, there
have only been three vCJD cases in the
United States, and assurances come from
some public health leaders are that there’s
probably “few if any others in the popula-
tion.” Knowing this, even if current stan-
dards in dental offices do not inactivate
prions on at-risk patients, will it make a
difference? Why throw considerable sums
of money at protections if there is no
data projecting that there will be substan-
tial new cases of other vCJD carriers in
America? Also, it is unknown if some who
are infected will never have the disease.
So, dentists and surgeons have mostly
been shrugging off theoretical risks.

Beef products may be safer in the
United States today than a decade ago.
Processed meats like beef hot dogs and
bologna used to have the paste- and
batter-like meat product produced by
forcing bones, with attached meat,
under high pressure through a sieve to
separate the bone from the edible meat.
This mechanically separated meat was
banned to protect consumers against
bovine spongiform encephalopathy for
human food in 2004 standard changes
by U.S. Department of Agriculture’s
Food Safety and Infection Service.

Background on animal transmissible
spongiform encephalopathies. The small
numbers of North American bovine
spongiform encephalopathy cattle have
been minor compared with the outbreaks

CDA JOURNAL, VOL 35, NO1

Prion trafficking in nerve cells. Prions branded with a fluores-
cent dye (pink) were added to nerve cells taken from a hamster
brain. The prions initially were in the form of large clumps on
the cell, but over time the clumps were broken into smaller
units and transported along wire-like nerve cell projections.

in the United Kingdom and Europe. Sci-
entists are not sure how bovine spongi-
form encephalopathy jumped species to
humans. Luckily, the numbers of infected
cattle peaked in the United Kingdom and
Europe in the mid-1990s, and continues
to fall 3% Unfortunately, the number of
countries with “mad cows” increases
each year. As of fall 2006, three cows had
tested positive for bovine spongiform
encephalopathy in the United States; five
in Canada; 83 in the United Kingdom;
189,000 worldwide. At this writing, Ja-
pan will trade U.S. cattle if 20 months or
younger, and they test each of their own
cows. The United States’ previous wider
net of testing found few in the past sev-
eral years, so the decision in 2006 was to
limit testing to “downers” (falling down
animals) and other targeted abnormal
cows because to do otherwise seemed
cost-excessive. The 9o percent cutback on
animals tested saves about $35 million a
year and still amounts to 40,000 animals
tested per year.4° Before the first bovine
spongiform encephalopathy-positive
cow was identified in America, the U.S.
exports of beef product were $3.8 billion
(2003); afterward they had fallen to $1.4
billion (2005) because of fears that the
U.S. testing isn't rigorous enough.4*

W. Ron DeHaven, administrator of
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the Animal and Plant Health Inspec-
tion Service for the USDA, said that he
eats U.S. beef and knows there isn’t a
significant problem and never has been.
In a 2006 editorial, DeHaven wrote
that USDA’s recently released surveil-
lance data over seven years and 764,000
samples finds “the prevalence of bovine
spongiform encephalopathy in the USA
is less than one case per 1 million adult
cattle, with the most likely range of
infected animals being four to seven.’+?
In Wisconsin, the Department of
Natural Resources has spent $27 mil-
lion battling the disease since it surfaced
in 2002 in that state, one of at least 14.
Bovine spongiform encephalopathy
jumped the species barrier to humans
from cow, so who is to say chronic wasting
disease won't go from deer to human?4

The most recent frontier is surgical
instruments, and the data are accumu-
lating but have not yet been pooled to
give any index of risk by type of tool or
equipment, type of surgery, or exact ques-
tions to identify vCJD vs. probable vs.
at-risk/possible vs. no/low-risk patient.
Some organizations are releasing their
assessment of the estimated infectivity
in each human bodily tissue and fluid.

In California, one dental school admit-
ted to tackling the potentially infected CJD
patient a little differently. The University
of California at San Francisco is sending
patients with the potential risk of a prion
disease to its medical center hospital,
where gloved safety specialists pick up
the contaminated waste and arrange for
disposal/incineration all within one hour of
its exposure. In clinics, like UCSF’s Memo-
ry and Aging Center, patients are screened
for prion disease risk, and if it cannot be
ruled out as a possibility, should dental
care be necessary, dental instruments used
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are either quarantined pending diagnosis,
incinerated, or cycled 10-20 times at the
direction of health authorities who intend
the precautions to prevent possible second-
ary iatrogenic spread of the disease via con-
taminated dental and surgical instruments.
There have been three people in the
United States with vCJD, 197 elsewhere in
the world. While human “mad cow” might

WHAT'S THE CHANCE
that one of those
highly infectious

“mad cow”

people was
sitting in your
dental chair today?
!

one year spike into an epidemic in the
United Kingdom, the CDC isn’t predicting
an epidemic here.#4 Even if that number
rose by 100 percent, that would be six
people. What’s the chance that one of
those highly infectious “mad cow” people
was sitting in your dental chair today?

One of the first hardships of operating
in a prion-potential world is how upset-
ting it is to patients. At Emory University
Hospital in Atlanta during 2004, some
500 patients had to be telephoned with
a particularly unpleasant incident report
— their own.# The surgical instru-

ments used on their brain/spine surger-
ies were previously used on a patient
who tested positive for sporadic CID.

Last year, a teacher who had been
among those patients informed of the
potentially contaminated tools used on
her surgery filed a lawsuit for monetary
damages and a fund for her medical
costs, should she develop the disease.
Among other errors, the complainant
lists not having quarantined surgi-
cal tools or using a Joint Commission
on Healthcare Accreditation steril-
ant that “dissolves brain tissue.”#

Trying to avoid this kind of legal
entanglement, hospitals are starting to
gear up for these prion-risk cases. Last
month, surgeries were canceled for a
few days at South Ontario Hospital in
Canada, as the Public Health Agency
of Canada’s Creutzfeldt-Jakob Disease
Surveillance System was busy testing
surgical instruments used on a brain
surgery in a suspected CJD patient.” One
can imagine a bank of telephones, scripts
ready, hospital representatives dialing
the residences of patients who may have
come into contact with the instruments
used in the operation. Fortunately, the
more comprehensive tests of the instru-
ments were negative as of this writing.

These hospital-based neurosurgical
risk-disclosures occurred in the United
States, and are educational for oral and
maxillofacial surgeons and dentists per-
forming complex protocols. All over the
United Kingdom and Europe, dentistry
is now a highly monitored profession be-
cause of the mad cow cases there. Patients
are to inform their dentists if they have
a family member with the genetic form
of CJD, if they received any tissues or
fluid donation, or received oral or other
surgery with instruments used on some-
one who later was diagnosed with CJD.

If you were a dentist in Scotland



and you suspected your dental instru-
ment accidentally abraded the tonsil
(“medium” infectivity) of a patient at
risk of CJD, that instrument is to be
sterilized at least 10 times to minimize
prions remaining on it.4* While routine
dentistry is considered low-risk, if you
are an oral and maxillofacial surgeon
doing procedures on the head, neck,
face, or orbital regions, additional pre-
cautionary measures may be needed to
reduce possible CJD transmission 3

No evidence-based data and projection
models have been generated to indicate
whether dental transmission of vCJD has,
is, or likely will occur. Indeed, the threat
of transmission remains a possibility.4

Few would disagree that UCSE,
through the Memory and Aging Cen-
ter, is on the leading edge of research
into understanding prion diseases
worldwide. Ermias Belay, MD, an epi-
demiologist with the CDC, is not alone
when he points out that there are other
theorems worth pursuit, “Still, there
is controversy on whether prions are
the only agents that cause CJD.">°

In reading the UCSF Medical Center
Infection Control Manual Guidelines
on treating CJD patients, they seem
to come from a different direction that
overlays its own policies and proce-
dures above the existing national and
international guidelines for minimiz-
ing prion transmission.>* Because
UCSEF is the premier location of prion
research in the United States, it is very
aware of the implications of its data
and protocol for infection control.

“I have read many articles from
the UK., and there are no uniform

recommendations and lots of ‘refer
to your infection control coordina-
tor for protocol,” said Molly Newlon,
DDS, MA, director of Health and
Safety, UCSF School of Dentistry.
“I assume that all used items, includ-

ing the metal instruments are incinerated.

[ do know that deactivation of prions on
stainless steel is very difficult, and the

“STILL, THERE
is controversy
on whether prions

are the only agents ..
that cause'CJDY g

ERMIAS BELAY, MD

instruments must be in an autoclave for
so long that it destroys the instrument.
The research that is currently being done
in the Prusiner lab involves testing a
soaking solution that may be used prior
to autoclaving that will deactivate the
prion. As [ understand it, this product
is still being tested and is not yet avail-
able for use in the marketplace. Also,
it is my understanding that conven-
tional sterilization procedures cannot
guarantee prion deactivation, which
is why any instrument used on a CJD
patient in dentistry is single-use only.”
Brown and colleagues conducted a
2005 instrument study that is cited in
medical literature to show how cor-
rosively damaging the WHO protocol
for prion deactivation can be.>
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Prions on instruments are difficult
to inactivate. Instead of providing a
list of all the decontamination proto-
cols that are ineffective against prions
(16 minimum processes), dentists
should know that when it comes to
highly infectious tissues and contami-
nated instruments, everything you were
taught in dental school can’t touch it.

“Our studies show that the stan-
dard sterilization techniques in use
are insufficient to inactivate human
prions.5® However, acidic sodium do-
decyl sulfate combined with autoclaving
can inactivate prions beyond the level
of even the most sensitive detection
methods,” said Kurt Giles, DPhil, as-
sistant adjunct professor, Institute for
Neurodegenerative Diseases, UCSE

Regarding 2006 Journal of Virology
findings of Prusiner and coauthors, Giles
said, “The main findings of our paper were
that human prions are 100,000 times
more difficult to inactivate than hamster
prions.” This is of great significance since
hamster prions have historically been
used as the standard for prion inactiva-
tion protocols. We also found, as have
others, that prions bound to stainless
steel are even more difficult to inacti-
vate than prions in suspension (again,
historically prions in tissue suspension
have been used as the standard).”

While American physicians and dental
surgeons read relatively little about prion
diseases in their journals, in England, a
flurry of updated guidelines at the end
of 2006 has dental practitioners sitting
up. They know there will likely be word
from the Department of Health that
summarizes updates since the 2005 let-
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ter from the chief dental officer advis-
ing that routine dentistry requires no
special adaptations for infection control
even on patients who may have CJD.
From the two Spongiform Encepha-
lopathy Advisory Committee reports last
year, the latest issued Nov. 30, 2006, it ap-
pears a Department of Health preliminary
risk assessment recently was completed of
vCJD on difficult-to-clean endodontic in-
struments, infectivity of dental pulp, and
subclinical vCJD carrier state.#*° To date,
no data show that dental pulps are infec-
tious, yet peripheral nerves and blood are
both in close proximity. Said the report,
“Although data are limited and indirect,
it is reasonable to assume that the dental
pulp of individuals subclinically infected
with vCJD may be infectious although
the level of infectivity in unknown.™
Although refinements in risk as-
sessment and direct data from vCJD
human pulps will improve predictions,
the Department of Health preliminary
assessment seems more concerned about
endodontic equipment, which had been
suggested but not required as one-use
anyway: ‘Dental pulp is as infective as
peripheral nerve tissue and if a subclini-
cal carrier population for vCJID exists,
a self-sustaining vCJD epidemic arising
from endodontic surgery is plausible.”
William G. Kohn, DDS, associate
director for Science, Division of Oral
Health, CDC, said he feels at ease about
the status of the information put forth
for dentists. Kohn said “there is no more
risks than we determined there'd be, so no
updates are needed. vCJD transmission
is of no greater concern for dentistry in
the U.S. now than what it was in 2003.”
At the time the 2003 guidelines
from the CDC were printed, vJCD
wasn't associated with convincing
evidence of prion detection in human
blood. The 2006 WHO guidelines ac-
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knowledged that blood transfusions
infected recipients with “mad cow.”

“But you can’t jump from three blood
transfusions in U.K. transmitting vCJD
means all blood for any dental proce-
dure in the U.S. is now infectious with
prions potentially,” Kohn said. “Saying
‘all blood is potentially infectious’ is
panic-laden statement that is invalid.”

“FHE MAIN FINDINGS

of our paper were
that human prions
are 100,000 times

more difficult to
inactivate than
hamster prionss

KURT GILES, DPHIL

In the United Kingdom, to identify
patients who are about to have surgery
who may be at-risk of developing CJD,
individuals are questioned on fam-
ily dementia before age 65; dura mater
grafts; corneal transplant; pituitary
hormone injection pre-1986; insulin
injection pre-1989; problems concen-
trating, reasoning, remembering; and
unsteadiness walking, jerky movements,
or lacking previous coordination. If any
answer “yes” to the aforementioned,
they are referred to a neurologist for
more careful screening of risk category.

A 2006 article written about the
U.K. situation suggests that screen-
ing all patients to learn who relies on
blood transfusions and clotting agents
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is necessary to discern patient risks.?

It is believed that there are lower
titers of vCJD prions in lymphoid tissues
of non-U.K. individuals so chances of
transmission from “any” surgical proce-
dure would be somewhat less of an issue.

Whether dentists should have any
screening questions to identify pa-
tients who may be at risk of develop-
ing CJD in medical history, as done in
the United Kingdom and suggested
elsewhere prior to any type of surgery
(patient CJD risk categories are definite,
probable, possible [includes diagno-
sis unclear], unlikely, definitely not)
remains something the CDC doesn’t
think is even worth going into.?»54

“It’s so rare in the U.S. that a dentist
would likely never hear the answer ‘Yes,
CJD,” Kohn said. Given the current
prevalence of this disease, he added,

“It doesn’t make any sense to ask more
specific questions to screen for it and
all the other rare diseases, or youd go
on forever and screen for all kinds of
conditions and it would take too long.”

T. Forcht Dagi, MD, MPH, of Har-
vard-MIT Division of Health Sciences
and Technology, agreed with the CDC’s
Belay on this point. Dagi explained
that irrespective of diagnosis status
or organism, “from a policy perspec-
tive, the American College of Surgeons
has taken the route of recommend-
ing and endorsing the highest level of
universal precautions for all patients.”

The American Association of Oral
and Maxillofacial Surgeons refers media
questions to one of its members espe-
cially interested in prion diseases: oral
and maxillofacial surgeon Eric R. Carl-
son, DMD, MD, FACS, chairman of the
Department of Oral and Maxillofacial
Surgery, University of Tennessee Medical
Center, Knoxville. Carlson said obtain-
ing a thorough history, particularly



related to any observations of dementia,
is the starting point. Because eye tissue
is contacted during facial surgeries, “I
recommend that surgeons perform-

ing orbital and facial surgery follow the
guidelines established by the National
Institute for Health and Clinical Excel-
lence so as to reduce the risk of transmis-
sion of Creutzfeldt-Jakob disease. This
involves the adherence to steps taken

to ensure that surgical instruments can
be tracked,” he said. Moreover, surgeons
electing to implant freeze-dried al-
lografts, particularly dura, should obtain
these from an American Association of
Tissue Banks-accredited tissue bank.

The National Institute of Dental and
Craniofacial Research hasn’t conducted
or funded any CJD studies, likely because
there hasn’t been a single report of prion
disease from dentistry. If data emerges
showing surgical instrument transmission
during dentistry, with solid evidence of
oral tissue infectivity, it may reprioritize
research funds for the good of public
health. For now, the U.S. Army Medical
Research and Materiel Command of the
Department of Defense awarded $42.5
million for prion disease research in fis-
cal year 2002. Some of those recipients
began in 2003, but all will conclude their
projects in 2008. We are just beginning
to understand that there are prion-
based diseases, so there very well may be
more prion-based diseases than CJD.

A CJD test. Available tests for prion
diseases are mostly postmortem, inva-
sive, nonsensitive, and nonquantitative.
A diagnostic test of humans for prion
disease and of blood supply and other
human products is critical to getting
anywhere with this disease. In animal
models, an in vitro “asymptomatic
prionemia” blood test in development

is encouraging, with at least one team
publishing promising results in 2006.5
Human vCJD prion-laden blood has yet
to be rigorously investigated. A PrPTSE test
for the sporadic form of CJD in the nasal
olfactory mucosae is also beings studied.?

Respected University of Chicago
neurologist James A. Mastrianni, MD,
PhD, at the Prion Laboratory, is try-

A DIAGNOSTIC TEST

of humans for prion

disease and of blood
supply and other

human products is
critical to getting
anywhere with
this disease.

ing to make infectious prions. If he
and his team can learn the mechanism
behind the folding machine, identify-
ing novel therapies for treating prion
diseases would be a next step. He said
he'd like to define sites on the PrPTSE
to target with a “designer peptide” to
bind and block interaction that causes
nearby normal prions to go abnormal.
Vaccine. More cases of vCJID in the
United States would have to occur before
enough human agent is supplied to work
on developing a vaccine. The few, pre-
cious vCJID blood samples for researchers
aren’t enough to go around for the world
community of scientists, and this is a
major hurdle for any potential developer.
Therapeutic directions. With prion
discovery relatively new — compared

to fungi, parasites, bacteria, and viruses
— drugs or gene therapy could involve
inactivating prion formation and eradi-
cating existing clumping prions. Again,
there is the idea to “unfold” them to
make them vulnerable to destruction.>
Effective infection control method for
prions. Paul Brown, MD, leading epidemi-
ology bovine spongiform encephalopathy
expert, has researched and published on
various decontamination regimens. He
suggested to dentists that a regimen of
immersion in NaOH/bleach for at least
an hour, washed, then autoclaved at 132
C for at least 20 minutes isn’t perfect but
better than what many are now doing.

The CDC’s Belay is not alone in the
reassurance that he hasn’t seen any
cluster of CJD among dentists or any
other profession.® “The group who we
would think to be maximally at risk of
CJD infection because of professional
exposure would be neuropathologists,
and no cluster of cases among neuropa-
thologists has been reported. We don't
expect to see it in dentists either.”

The CDC’s Kohn assures that if the
rate of incidence changes and more vCJD
patients are sitting in dental chairs, or any
new data emerges of dental mechanisms
that spread PrP™E that put patients or pro-
viders at risk, they will act. “But three cases
of vCJD transfusion in the U.K. doesn’t
warrant any changes at this time in the U.S”

In 10 to 20 years, we'll know “the last
chapter.”

Until then, any measures introduced
for infection control in American den-
tistry in response to the three “mad
cow” cases will need to be evidence-
based and proportionate to the risks. Emmm
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