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CJD Fears: The Effect on Surgical Instrument Processing

by Devon Schuyler

Last September, more than 500 people who had undergone surgery at Emory University Hospital received terrifying news: They might have been exposed to Creutzfeldt-Jakob disease (CJD).

The Atlanta institution sounded the alarm after pathologists discovered signs of the disease in a patient who had undergone a brain biopsy. Although the surgical instruments used for the procedure had been decontaminated, the hospital was unable to guarantee that they couldn’t transmit CJD. 

Incidents such as this have forced hospitals to re-examine their instrument processing methods. The problem is that prions, the proteins believed to transmit CJD, are highly resistant to standard decontamination methods. At least four cases of CJD world wide have been linked to neurosurgical instruments. All of the cases occurred prior to 1976, before modern decontamination procedures were instituted. But, faced with conflicting advice from various organizations about the best way to handle potentially contaminated instruments, hospitals are worried that they could infect more patients. 
“It’s every hospital’s nightmare,” said Richard T. Johnson, M.D., a professor of neurology at Johns Hopkins University in Baltimore and a consultant to the National Institutes of Health on prion diseases. “Doctors go into a panic over this.”

To minimize the impact of such a nightmare, some hospitals are looking to automated instrument-tracking systems to help them determine exactly who might have been exposed to individual surgical instruments. All hospitals are required to have some type of instrument tracking system. Most hospitals employ a manual system, which provides a record of how each instrument set was processed prior to surgery. Automated tracking systems go a step further, providing an ongoing record of what decontamination procedures were used on each set of instruments after specific surgeries—valuable information for hospitals needing to show that they followed proper guidelines. Although automated tracking systems can’t prevent disease transmission, they can help hospitals pinpoint exactly who must be notified. 
Background on CJD

CJD is a rare brain disorder that causes rapidly-progressing dementia and death, in less than a year after symptoms begin. Most researchers believe that it is caused by an abnormality in cellular glycoproteins called prions. CJD falls under a larger category of prion diseases known as transmissible spongiform encephalopathies (TSEs), all of which are incurable neurodegenerative diseases. 

The first TSE to be identified was scrapie, which occurs naturally in sheep and goats and was identified more than 200 years ago. The best-known TSE is bovine spongiform encephalopathy (BSE), which was first identified in 1986 in the United Kingdom and is popularly known as “mad cow” disease. The ailment, which may have arisen spontaneously in cattle and spread to other cattle through the practice of adding rendered animal carcasses to feed, soon became an epidemic in the United Kingdom. By 1995, clues started to emerge that eating beef tainted with BSE was causing a type of CJD in humans. 

CJD exists in several forms. The classical form of CJD, known as sporadic CJD, strikes about 300 Americans a year and accounts for roughly 90 percent of cases. It may be triggered by a mutation in the prion gene or a spontaneous conversion of normal prions into abnormal ones. About 10 percent of CJD is inherited. A tiny fraction of CJD is acquired; this category includes disease transmitted by eating beef tainted with BSE (variant CJD) or via medical procedures (iatrogenic CJD). 

Only one case of BSE has been identified in the United States, and the single case of variant CJD diagnosed in this country was almost certainly contracted in the United Kingdom. Thus, variant CJD does not appear to be a risk in the United States at this time. 

Iatrogenic sources of acquired CJD include contamination through dura mater grafts, other neurosurgery, corneal transplants, and human growth hormone. The incubation period for CJD is unknown, but Dr. Johnson said it could be as long as 40 years based on the experience with kuru, a TSE transmitted through ritual cannibalism in New Guinea. 

Controversy and Confusion

Prions are hardy proteins that stubbornly adhere to surgical instruments despite standard decontamination procedures. Allowing contaminated instruments to dry, or disinfecting them with alcohol or formalin, causes the prions to bond even more firmly to instruments. As a result, surgical instruments used on people with suspected or confirmed CJD require special treatment. 

Exactly what that treatment should be is open to debate. A number of different organizations have published guidelines, but their recommendations don’t always agree. In addition, individual guidelines that permit various levels of cautiousness aren’t always practical, and contain gaps. So it isn’t surprising that hospitals within the United States and from country to country vary widely in their approaches. 
“You ask 10 people what they’re doing, and you get nine-and-a-half different answers,” said Clay Cannady, manager of marketing and business development for Material Management Microsystems, in Mequon, WI.

When Emory responded to its case of CJD by autoclaving all its neurosurgical instruments at 134 degrees C for 18 minutes—a method recommended by several groups, including the World Health Organization (WHO)—it was criticized for not using a more stringent method. Ermias Belay, M.D., an epidemiologist with the U.S. Centers for Disease Control and Prevention (CDC), said that the institution should have used a method that employed sodium hydroxide (soda lye). 
The Royal Melbourne Hospital in Australia responded to a case of CJD in September by quarantining all 15,000 of its neurosurgical instruments. Other hospitals have instituted a policy of incinerating devices used on confirmed cases of CJD. 

“Some people are so afraid, their initial tendency is to want to pitch hundreds of thousands of dollars worth of equipment,” said Diane Gantt, RN, president-elect of the American Society for Healthcare Central Service Professionals (ASHCSP) in Chicago. 

So why not have just one set of clear guidelines?

 “Nobody’s ever going to agree on these things because there’s no way to measure total removal of prions,” said Hopkins’s Dr. Johnson. “The WHO methods have been proven to decrease infectivity, but do they get it to zero? There’s no way to know.”

A typical method for testing decontamination methods involves coating wires with scrapie prions, decontaminating them, and implanting them into the brains of hamsters or mice to see if they develop the disease. This procedure is unlikely to translate into humans. 

“There’s a great deal of controversy and confusion,” said Ramona Conner, RN, of the Association of Perioperative Nurses (AORN) Center for Nursing Practice in Denver. “There’s debate over whether any method is adequate.”

What the Guidelines Say

In 1999, the WHO published recommendations on how to deal with surgical equipment used on people with confirmed or suspected CJD. The guidelines, called “Infection Control Guidelines for Transmissible Spongiform Encephalopathies,” offer a variety of options. They emphasize that the safest course of action is to destroy suspect instruments by incineration. Another option is to quarantine instruments until a patient’s status is known. The final option is to use one of six rigorous decontamination methods, which the WHO lists in order from most to least severe.

For expensive items like endoscopes that can’t withstand harsh decontamination, the WHO suggests protecting them from surface contamination by wrapping or bagging with disposable materials. Any parts of the device that come into contact with internal tissues of patients should be decontaminated using the most effective method that the instrument can tolerate. 
The CDC largely echoes these guidelines in its document, “Questions and Answers Regarding Creutzfeldt-Jakob Disease Infection-Control Practices.” However, the agency recommends only the three most rigorous of the WHO’s methods for processing instruments that have been used on patients with known or suspected CJD, or that have come into contact with high-infectivity tissue (brain, spinal cord, and eyes) of people at elevated risk. 

The Joint Commission on Accreditation of Healthcare Organizations (JCAHO) issued an alert in 2001 that referred hospitals to the WHO guidelines, and directed them to establish policies to deal with the possibility of CJD transmission. 

Finally, ASHCSP and AORN have their own guidelines, which go into greater detail than those put out by the WHO and CDC. For example, WHO simply recommends autoclaving for 18 minutes at 134 degrees Celsius; ASHCSP and AORN specify that a prevacuum sterilizer must be used for this procedure. The two groups also recommend decontamination methods that aren’t in the WHO guidelines.

Treating More Cases as Risky

All of the guidelines are based on special treatment for instruments exposed to people with suspected or confirmed CJD. The problem is that not all cases of CJD are suspected at the time of surgery. 

At Emory, the patient diagnosed with CJD didn’t show signs of the disease at the time of a brain biopsy. The same problem occurred in an Australian hospital, where a patient’s CJD symptoms and subsequent death occurred six months after the second of two procedures at the hospital to remove brain tumors. 

Because experts can’t always be certain who might have CJD, some hospitals have started to treat more people as potential cases—an approach fraught with problems. 

One option is to automatically quarantine all instruments used in neurosurgery until a definitive diagnosis is reached. But some hospitals are hesitant to quarantine instruments out of fear that the devices could accidentally make their way back into the hospital’s instrument supply, a concern that the WHO acknowledges. Quarantining large numbers of instruments would also greatly increase the inventory hospitals need, driving up costs. A set of neurosurgical instruments can cost up to $10,000.  

Another option is to use disposable instruments whenever possible, a choice put forth by the WHO. The Royal Melbourne Hospital, for example, has a policy of using disposable instruments for brain biopsies unrelated to lesions, according to Andrew H. Kaye, M.D., director of neurosurgery. But disposable versions are not available for many instruments, and are costly and wasteful to use routinely. In addition, plastic and tin instruments are often inferior to their stainless-steel counterparts. The United Kingdom had a disastrous experience with disposables in 2001, when a change to single-use instruments for tonsillectomies and adenoid surgeries had to be abandoned because it led to a significant increase in complications, including two deaths from bleeding.

Some experts have suggested using severe decontamination methods for routine instrument processing. Both Emory and the Royal Melbourne Hospital have started using high-temperature autoclaving for 18 minutes as the standard procedure for neurosurgical instruments. But this method is particularly hard on instruments, and, in fact, some methods have been shown to be even harsher. A 2004 study from the Food and Drug Administration’s Center for Devices and Radiological Health found that all three methods recommended by the CDC can cause problems ranging from darkening of instruments to corrosion and severe damage, especially for instruments with welded and soldered joints. The result can be dull or otherwise unusable instruments. In addition, autoclaving can’t be used on devices that contain plastic, gum, or electronic components. 

The CDC also notes that special precautions must be taken when autoclaving instruments in sodium hydroxide to avoid harmful condensation or damage to the autoclave. In fact, some sterilizer manufacturers have stated that autoclaving in sodium hydroxide will void their warranty. 

Fortunately, researchers have begun investigating newer ways to decontaminate instruments. A French study recently published in the Lancet concluded that three milder methods worked just as well as the WHO-approved methods: soaking in a phenolic disinfectant, soaking in an alkaline cleaner, and a combination of enzymatic cleaner and vaporized hydrogen peroxide. 

Automated Instrument Tracking

Unless an ideal method of safeguarding patients is found, it seems inevitable that more hospitals will experience incidents like the one at Emory. At least three other similar incidents in the United States have been publicized in the past few years. But instead of alarming hundreds of patients with the news that they might have been exposed, many hospitals will be able to turn to automated tracking systems to determine who to notify. 

“An instrument tracking system can’t in and of itself minimize infection rates,” emphasized Cannady. “But when you integrate instrument tracking systems with decontamination and sterilization processing, you have all of the information you need to do your root cause analysis and make real-time decisions.” 

An estimated 10 to 20 percent of facilities have automated instrument tracking systems, a number that is expected to rise. “More and more institutions are going that way, especially if they have central processing,” said John W. Basch, vice president of The Schachinger Group, a consulting firm in Rockville, Md., that specializes in healthcare support services, planning, and design.

Such systems involve tagging instrument sets with markers such as bar codes or radiofrequency identification tags. By scanning the tags at specified points of the processing cycle, facilities can track sets through decontamination, assembly, packaging, sterilization, and distribution. More-sophisticated systems can keep track of individual instruments. In addition, integrated systems can coordinate central processing information with records from other departments. 

In the incident at the Australian hospital, all patients admitted within 18 months of the man’s surgery were informed that they were at elevated risk for CJD—more than 1,000 people in all. Although the hospital had upgraded to a system that tracked individual instruments shortly before the incident, the system had not been in place long enough to help in this case. The hospital’s prior system had tracked instrument sets, but such systems leave gaps in records because instruments are sometimes switched in and out of sets. 

Most hospitals haven’t purchased automated instrument tracking systems because of the cost, which ranges from about $40,000 to $120,000 (an expense Cannady said hospitals can recoup within a year in increased efficiency). And simply buying an instrument tracking system is no guarantee that hospitals will follow proper procedures. “I’m a big proponent of instrument tracking systems,” said Gantt, who’s also a consultant for Premier, Inc., a large group-purchasing organization based in San Diego. “But a lot of hospitals that purchase them don’t use them to their fullest capacity.”

In addition, not everyone is in favor of individual instrument tracking, some citing it as time-consuming and unnecessary. “Tracking individual instruments instead of instrument sets seems like overkill,” said Gantt. 
Ultimately, it’s up to hospitals to decide what type of instrument tracking they want to use, and to make sure they implement their system properly. Hospitals also have the job of evaluating the latest news reports and guidelines related to CJD, and coming up with instrument handling policies that safeguard patients’ health. 

Until scientists know more about CJD transmission and societies draw up guidelines that address every possibility, hospitals will continue to take inconsistent approaches to the problem. But there’s one thing on which all hospitals can agree. Nobody wants to be the next one to send out a batch of terrifying letters.
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Table. Decontamination Methods for Heat-Resistant Instruments Exposed to the Creutzfeldt-Jakob Disease Prion

The WHO, CDC, AORN, and ASHCP all state that incineration is the most unambiguous way of eliminating the possibility of infection from instruments exposed to high-infectivity tissue (brain, spinal cord, and eyes) of people with known or suspected CJD. Alternatively, the following decontamination methods may be used on heat-resistant instruments. The organizations that endorse each method are in parentheses: 
· Immerse in sodium hydroxide and heat in a gravity displacement autoclave at 121 degrees C for 30 minutes; clean; rinse in water and subject to routine sterilization. (WHO, CDC) 
· Immerse in sodium hydroxide or sodium hypochlorite for 1 hour; transfer instruments to water; heat in a gravity displacement autoclave at 121 degrees C for 1 hour; clean and subject to routine sterilization. (WHO, CDC)
· Immerse in sodium hydroxide or sodium hypochlorite for 1 hour; remove and rinse in water, then transfer to open pan and heat in a gravity displacement (121 degrees C) or porous load (134 degrees C) autoclave for 1 hour; clean and subject to routine sterilization. (WHO, CDC) 

· Immerse in sodium hydroxide and boil for 10 minutes at atmospheric pressure; clean, rinse in water and subject to routine sterilization. (WHO)
· Immerse in sodium hypochlorite (preferred) or sodium hydroxide (alternative) at ambient temperature for 1 hour; clean; rinse in water and subject to routine sterilization. (WHO) 

· Autoclave at 134 degrees C for 18 minutes. (WHO, AORN,*† ASHCSP*‡) 

· Autoclave at 121 degrees C in a gravity sterilizer for 1 hour. (AORN, † ASHCSP‡) 

· Immerse in sodium hydroxide for 1 hour at room temperature, followed by steam sterilization at 121 degrees C in a gravity sterilizer for 30 minutes. (AORN†) 

The following methods, which Fichet and colleagues found to be effective, are potential alternatives:
· Immerse in a phenolic disinfectant for 30 minutes at 20 degrees C.

· Immerse in an alkaline cleaner for 15 minutes at 43 degrees C.

· Immerse in enzymatic cleaner for 5 minutes at 43 degrees C, followed by exposure to vaporized hydrogen peroxide at 25 degrees C for 3 hours.

* Specifies that a prevacuum sterilizer should be used. 

† Specifies that items should be thoroughly cleaned with detergent germicide prior to decontamination, and thoroughly cleaned, wrapped, and sterilized by conventional methods following decontamination.

‡ Specifies that items should be completely immersed in an enzymatic solution for a minimum of 5 minutes prior to decontamination, and should go through the regular decontamination and sterilization processes following decontamination.
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