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Feature

Creutzfeldt-Jakob Disease:

Are routine practices/standard

precautions enough?

66 year-old man presents to the
emergency room at a local hos-
pital; his family has brought him
there because of ongoing and ac-
celerating confusion with features of demen-
tia, as well as uncontrollable jerking. They
have noticed distinct personality changes
over the past year to the point where he is
no longer the man they knew. Investigations
at the hospital are all negative, including
peripheral blood work and CSF analysis. A

logical link between the development of the
disease and participation in the ritual funeral
feasts in which endocannibalism was prac-
ticed. The disease had an incubation period of
from 10 to 15 years with the vast majority of
cases occurring within 25 years of exposure.
Since the cessation of the practice of the fu-
neral feasts in New Guinea, no cases of kuru
have been documented. This link showed the
transmissibility of prion diseases through in-
gestion of infected tissues.

Prion diseases are characterized by the accumulation of abnormal
isoforms of host proteins, usually within the central nervous
system, resulting in dysfunction of the neurons.

C.T. head scan showed non-specific atrophic
changes. The patient went on to develop as-
piration pneumonia and passed away soon
after. Post-mortem brain examination re-
vealed histological changes consistent with
prion disease, and further testing confirmed
Creutzfeldt-Jakob disease. The hospital ap-
proaches the Infection Control Practitioner
for advice as no “special” precautions were
taken for the patient.

Overview of Prion Diseases

In the 1950’s, a group of atypical, slow
infections were described in sheep, including
scrapie, a chronic encephalitis that had been
recognized in animals since the 18" century.
Following the discovery of kuru, a neurode-
generative disorder endemic to the natives of
Papua New Guinea, scientists and physicians
noted the similarities of the disease with
sheep scrapie and began to search for a trans-
missible cause. Kuru became the first of the
prion diseases to be characterized. This group
of disorders consists of Creutzfeldt-Jakob
disease (CJD), new-variant Creutzfeldt-Jakob
disease (nvCJD), as well as a number of rare,
familial prion diseases including Gerstmann-
Straiissler-Scheinker syndrome (GSS), and
fatal familial insomnia (FFI). Prion diseases
are characterized by the accumulation of
abnormal isoforms of host proteins, usually
within the central nervous system, resulting
in dysfunction of the neurons.

The study of kuru revealed an epidemio-

In the 1920’s the neurologists Creutzfeldt
and Jakob separately described a series of pa-
tients with neurological deterioration and the
term Creutzfeldt-Jakob disease was coined.
However, it wasn’t until the 1990’s that prions
were implicated as the causative agent of the
disorder. In 1995, cases of a new variant form
of Creutzfeldt-Jacob disease (nvCJD) were
reported in the United Kingdom. The nvCJD
differed from classical or sporadic cases of

CJD in that patients tended to be younger,
with more neuropsychiatric symptoms and
sensory disturbances. Since 1995 to October
2008, there have been 167 definite or prob-
able cases of nvCJD in the UK. The outbreak
of the disease was linked to an ongoing out-
break of bovine spongiform encephalopathy
(BSE) or “mad cow” disease, a prion disease
within the cattle population of the UK. The
outbreak of BSE peaked in the early 1990’s
and has declined steadily since that time,
largely due to a number of measures in the
UK including banning feeds for ruminant
animals containing ruminant proteins.

Transmission of CJD and Infec-
tion Prevention and Control

Despite the concern regarding the trans-
mission of CJD and nvCJD (or transmissible
spongiform encephalopathies), these diseases
are not spread from person to person. In the
hospital setting, routine practices/standard
precautions should be adequate to prevent
any nosocomial disease.

In experimental studies, no infectivity of
bodily fluids have been found, including urine,

Continued on page 22

Table 1

Infectivity Category Tissues & Fluids

High Infectivity Brain
Spinal cord
Eye

Low Infectivity CSF
Kidney
Liver
Lung
Lymph nodes/spleen
Placenta

No Detectable Infectivity Adipose tissue Tears
Adrenal gland Nasal mucous
Gingival tissue Saliva
Heart muscle Sweat
Intestine Serous exudates
Peripheral nerve Milk
Prostate Semen
Skeletal muscle Urine
Testis Faeces

Thyroid gland
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faeces, saliva, semen, mucous, milk, tears, or
sweat. Although there has been some recent
concern in the UK regarding three probable
cases of blood-transfusion related nvCJID, in
Canada there have been no documented cases
of nosocomial transmission with exposure to
blood in surgical or clinical contexts.

In guidelines set out by the World Health
Organization (WHO), no specific risk is at-
tributed to either healthcare workers, rela-
tives of patients, or the community with
normal clinical interaction with patients di-
agnosed with CJD. Isolation of patients is not
required and they do not need contact or other
precautions, but simply routine practice/stan-
dard precautions. No special precautions or
procedures are recommended for cleaning
of feeding implements, beds, linens, and the
like. Biomedical waste from the patients (i.e.
syringes, blood-soaked gauze) should be dis-
posed of using standard precautions for infec-
tious waste, according to hospital and region-
al guidelines. Canadian guidelines published
by Health Canada in 2002 echo the WHO

recommendations, specifically following rou-
tine practice for care of patients with CJD.

Transmission of CJD
and Surgical Procedures

Cases of iatrogenic spread, while rare,
have been documented. CJD has been shown
to have been transmitted through contaminat-
ed dural grafts, corneal transplantation, liver
transplantation, cadaveric human growth hor-
mone injections and contaminated neurosur-
gical equipment. In addition, there have been
six cases of transmission through contaminat-
ed neurosurgical equipment, all before 1980.
Although transmission through dural grafts
and cadaveric growth hormone have virtually
disappeared due to changes in procedures
of preparing such materials, surgical instru-
ments can still pose a risk if used for surgery
on high infectivity tissues in a patient with
CID (see table I). Unfortunately, standard
sterilization techniques employed in hospi-
tals will not be effective in removing the in-
fectivity of the prion. Commonly used disin-
fection and sterilization procedures including
alcohol, formaldehyde, phenolics, ethylene

oxide, boiling, and dry heat (<300°C) are all
ineffective for sterilization.

Surgical equipment used for patients with
known or suspected CJD should be decon-
taminated through a multi-step process. The
WHO recommendations include: immersion
in sodium hydroxide with autoclaving at
121°C for 30 minutes to one hour, then clean-
ing and routine sterilization following the ini-
tial treatment. Other recommended protocols
include soaking instruments for one hour in
NaOH or sodium hypochlorite then heating
in an autoclave to 121°C for one hour, then
cleaning and subjecting to routine steriliza-
tion. Many methods of sterilization recom-
mended by the WHO and CDC (Centres for
Disease Control) can cause damage, either
cosmetic or severe, to surgical equipment, as
well as to the autoclave itself. Steam from the
NaOH can also be hazardous.

Work surfaces can also be contaminated
with CJD and should be cleaned by flooding
with 2N NaOH or sodium hypochlorite for one
hour and then subjected to routine cleaning.

Continued on page 23

Figure 1

2. >9 times: no evidence that it removes all risk.

Quick Reference Guide - CJD

Risk Assessment Tool — Decision algorithm- graphic version. Recommendations for management instruments used on CJD patients

For explanations of each of the four steps in the above graphic, including definitions, see the corresponding numbered sections in the text below.
1. No detected infectivity tissue: No CID precautions, reprocess as usual.

3. Recipients of human tissue derived pituitary hormone treatment, dura mater graft, corneal graft and patients exposed via contact with instruments to high-infectivity tissue in confirmed CID patient.
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This includes surfaces that may have been ex-
posed to CSF (cerebrospinal fluid) of patients
with CJD, such as the biosafety hood in a mi-
crobiology lab. Canadian guidelines for decon-
tamination of surgical equipment used on pa-
tients with CJD include first thorough cleaning,
soaking in 1N NaOH for one hour, or substi-
tuting with 2% NaOCl (20, 000 ppm available
chlorine), rinsing then sterilizing in a prevac-
uum-method autoclave at 134°C for 60 min-
utes. Recognizing the need for decision-mak-
ing around surgical equipment, Health Canada
has created a decision-making algorithm for
use when dealing with a patient having either
known or suspected CJID (see figure I).
Perhaps the most important component in
preventing the transmission of CJD through
surgical equipment and procedures is the iden-
tification of patients at risk of CJD. These pa-
tients include recipients of dura mater grafts,
cadaveric human growth hormone and corne-
al implants (especially within the 1990’s) and
members of families with a heritable form of
transmissible spongiform encephalopathy. In
addition, patients who present with an acute
or severe dementia who are to undergo brain
biopsies should be considered to possibly have
CJD. In those patients, quarantine of surgical
equipment until the diagnosis can be con-
firmed or refuted is recommended. Many in-
stitutions have policies to destroy such equip-
ment if the diagnosis of TSE is confirmed to
avoid the need for arduous decontamination
procedures. Screening of patients undergoing

neurosurgical, spinal or eye surgery involving
retinal or optic nerve for either risk factors
or symptoms of CJD has been suggested in
many institutions in Canada.

Conclusion

Although the outbreak of nvCJD appears
to be waning, cases of sporadic and familial
CIJD still occur; precautions to prevent spread,
particularly through surgical procedures,
must be followed. Routine Practices/Stan-
dard Precautions for patient interactions in
hospital are still the gold standard for preven-
tion of nosocomial transmission, but special
measures must be taken with surgical equip-
ment, especially those used for neurosurgery
or brain biopsy on patients with an acute, un-
explained dementia or epidemiological links
putting them at risk for disease.

References:

Brown et al., Effects on Instruments of the World
Health Organization-Recommended Protocols
for Decontamination after Possible Exposure
to Transmissible Spongiform Encephalopathy—
Contaminated Tissue, J] Biomed Mater Res Part
B: Appl Biomater 72B: 86-190, 2005.

Brown P, Brandel JP, Preese M, Sato T,
latrogenic Creutzfeldt-Jakob disease: the
waning of an era, Neurology. 2006 Aug
8;67(3):389-93.

Bruce ME, Will RG, Ironside JW, et al: Trans-
missions to mice indicate that ‘new variant’
CJID is caused by BSE agent. Nature 1997,
389:498-501.

Haywood AM: Transmissible spongiform
encephalopathies. N Engl J Med 1997,
337:1821-1828.

Hewitt PE, Llewelyn CA, Mackenzie J, Will
RG. Creutzfeldt-Jakob disease and blood
transfusion: results of the UK Transfusion
Medicine Epidemiological Review study.
Vox Sang. 2006 Oct;91(3):221-30.

Mandell, Bennett, & Dolin: Principles and
Practice of Infectious Diseases, 6" ed., 2005.

Prusiner SB: Shattuck lecture—neurodegen-
erative diseases and prions. N Engl J Med
2001; 344:1516-1526.

Scott MR, Will R, Ironside J, et al: Com-
pelling transgenetic evidence for transmis-
sion of bovine spongiform encephalopathy
to humans. Proc Natl Acad Sci USA 1999;
96:15137-15142.

CJD Guideline: Quick Reference Guide
— September 2007

Creutzfeldt-Jakob disease associated with
cadaveric dura mater grafts — Japan, Janu-
ary 1979 — May 1996. MMWR Morb Mortal
Wkly Rep 1998; 46:1066-1069.

Health Canada. Classic Creutzfeldt-Jakob
Disease in Canada. An infection control
guideline. CCDR2002;28S5:1-84.

The National Creutzfeldt-Jakob Disease Sur-
veillance Unit (NCJDSU) http://www.cjd.
ed.ac.uk/.

WHO Infection Control Guidelines for
Transmissible Spongiform Encephalopathies,
WHO/CDS/CSR/APH/2000.3.

Volume 15/Issue 4  Winter 2009

23



	AdvoWinter09 21.pdf
	AdvoWinter09 22.pdf
	AdvoWinter09 23.pdf

