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Small Doses………
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Tigecycline

Tigecycline (Tygacil®–Wyeth) is a new intravenous antibiotic recently approved by the Food and Drug Administration (FDA) for treatment of complicated intra-abdominal infections, complicated skin infections, and complicated soft tissue infections. It is the first of a new class of broad spectrum antibiotics called glycylcyclines.  Glycylcyclines are structurally related to tetracyclines.  They are bacteriostatic agents that inhibit bacterial protein synthesis by binding to bacterial ribosomes.  This class has been specifically developed to overcome the major mechanisms of bacterial resistance to the tetracyclines.

Tigecycline has shown in vitro activity to several pathogens: Staphylococcus aureus including MRSA; Streptococcus pneumoniae including penicillin-resistant Streptococcus pneumoniae; Escherichia coli; Enterobacter species;  vancomycin resistant enterococci (VRE); Klebsiella; Citrobacter; Haemophilus influenzae; Legionella; Bacteroides fragilis; and Acinetobacter.  
Tigecycline is not effective against Pseudomonas aeruginosa, Proteus species, Providencia species and Morganella.

Skin and soft tissue infections are usually caused by staphylococci and streptococci.  In complicated infections, such as those in patients with burns, diabetes, infected decubitus ulcers, and traumatic or surgical wound infections, the causative organisms may include gram-negative bacilli, including Pseudomonas aeruginosa, and various anaerobic bacteria. For these patients, piperacillin/tazobactam, ticarcillin/clavulanate, imipenem/

cilastatin, or meropenem are often used as empiric monotherapy.  If the infective organism is suspected to be methicillin resistant Staphylococcus aureus (MRSA), vancomycin or linezolid is usually added.

The FDA approval of tigecycline for complicated skin and soft tissue infections was based on the results of two clinical trials. Almost 800 patients with complicated skin infections, including wound infections, abscesses, infected ulcers, and burns, received either tigecycline or a combination of vancomycin plus aztreonam.  Isolated infecting pathogens included S. aureus (including MRSA), Enterococcus faecalis (vancomycin-susceptible), Escherichia coli, Streptococcus pyogenes, and B. fragilis. The clinical cure rates for tigecycline and vancomycin/aztreonam were not significantly different (86.5% versus 88.6%).

The therapies used in these studies were regimens not currently used for treating skin and soft tissue infections.  A direct comparison between tigecycline and a beta-lactam antibiotic would have been more useful.  The vancomycin doses in these studies were not modified according to blood levels.  Also, a complicated skin and soft tissue infection commonly seen, diabetic foot ulcer, was excluded from these studies.

Intra-abdominal infections are often polymicrobial. They are commonly due to gram-negative organisms, enterococci, and anaerobes, particularly Bacteroides fragilis. Cefoxitin, cefotetan, piperacillin/tazobactam, ticarcillin/clavulanate, ampicillin/sulbactam, and the carbapenems (imipenem/cilastatin, meropenem, or ertapenem) are commonly used to treat these infections.

The FDA approval of tigecycline for complicated intra-abdominal infections was also based on the results of two clinical trials. About 1,000 patients with complicated intra-abdominal infections, including appendicitis, cholecystitis, diverticulitis, perforation, abscess, and peritonitis received either tigecycline or imipenem/cilastatin.    Isolated infecting organisms included Escherichia coli, group B Streptococcus, Bacterioides fragilis, and Klebsiella pneumoniae.  Clinical cure rates for tigecycline and imipenem/cilastatin were virtually identical (86.1% versus 86.2%).

Tigecycline’s lack of activity against Pseudomonas and Proteus species is a disadvantage for treating complicated intra-abdominal infections.  In addition, neither of these studies included critically ill or immunocompromised patients.

Tigecycline is given as an initial intravenous (IV) dose of 100 mg, followed by 50 mg IV every 12 hours.  Each vial of tigecycline should be reconstituted with 5.3 ml of 0.9% sodium chloride to achieve a concentration of 10 mg/ml of tigecycline (each vial contains a 6% overage; 5 ml of the reconstituted solution is equivalent to 50 mg of the drug).  Add 5 ml of the reconstituted solution to a 100 ml IV bag for infusion (sodium chloride or dextrose 5%) for a 50mg dose.  Add the contents of two vials the to IV bag for a 100mg dose.  The maximum concentration of tigecycline for administration should be 1 mg/ml. Tigecycline may be stored in the IV bag at room temperature for up to 6 hours, or refrigerated for up to 24 hours.  The therapy is continued for 5 to 14 days depending on the severity of the infection and the patient’s clinical response.

No dosage adjustment is required in patients with renal impairment, on hemodialysis, or with mild to moderate hepatic impairment.  In severe hepatic impairment the tigecycline repeating dose should be reduced to 25 mg.  Patients with severe hepatic impairment should be treated with caution and monitored for treatment response.

Patients with allergies to tetracyclines may also be sensitive to tigecycline.  Tigecycline should not be administered during pregnancy or to children under the age of eight because of the possibility of the development of permanent dental defects.

The most common side effects of tigecycline therapy are nausea (29%), vomiting (20%) and diarrhea (13%).  Other reported side effects include headache, dizziness, abdominal pain, elevated serum transaminases, thrombocytopenia, and local infusion site reactions.

Several large health care systems have taken steps to restrict the use of tigecycline.  Their reasons include:  the high cost of tigecycline therapy; the lack of useful comparative clinical data; the lack of experience in elderly and critically ill patients; the “holes” in the bacterial coverage spectrum (Pseudomonas and Proteus); the danger of treating a complicated infection with a single drug; and the chance of overuse resulting in the development of bacterial resistance.  It is being limited to a second or third line of therapy, and often requires a consult by an infectious disease practitioner prior to its being used.  Until more studies are completed, this new drug will likely have a limited use in fighting infections in hospitalized patients
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Preventing Medication Errors in Health Systems
Nelson, A., Giang, N., and Pham, D.Q.

www.PharmacyTimes.com
July 2008
 When the Institute of Medicine (IOM) released To Err is Human—a series of reports examining the quality of health care in the United States – these reports caught the public’s attention more than other health policy issues in the past. Congress scheduled hearings, and President Clinton called on federal agencies to implement the IOM’s recommendations. The reports addressed four major issues: (1) errors are common and costly, (2) systems cause errors, (3) errors can be prevented, and safety improved, and (4) patient safety must become a national priority.
Types of Medication Errors. According to JCAHO, the inpatient medication management process has six major steps: selection and procurement, storage, ordering and transcribing, preparing and dispensing, administration, and monitoring. Although errors can occur during any step of this process, a logical first step is to target the processes where most errors occur. MEDMARX, the US Pharmacopeia’s national database of medication errors, reveals that most medication errors (30%) occur during the administration state. The prescribing, transcribing, and dispensing stages were each responsible for 20% of all medication errors.

According to a study that examined the frequency and variety of medication errors in 36 health care facilities (24 of which were hospitals), the most common category of error, besides “dose administered late,” was omission error (30% of all errors), meaning an ordered dose of medication was not given to the patient. Other common errors were “wrong dose” given (17%) and “unauthorized drug” given (4%). It also was found that a medication error was made in about 1 of every 5 orders written (~20%).

Most errors can be attributed to the performance deficit of a health care professional, meaning that the professional possesses the knowledge and training to carry out his or her duty but fails to do so. Breakdowns in communication among health care team members also can be a problem. These include the use of unapproved abbreviations when writing orders, unclear written or verbal orders leading to inaccurate interpretations, or mix-ups with look-alike and sound-alike medications. Although it may be nearly impossible for a hospital to ensure each employee has and uses the same level of professional judgment, it is feasible to improve communication.

	5 RIGHTS OF MEDICATION DELIVERY

1. RIGHT PATIENT

2. RIGHT DRUG

3. RIGHT DOSE

4. RIGHT ROUTE

5. RIGHT TIME


The Role of Technology. According to a recent study, about 39% to 49% of medication errors occur during drug ordering. Electronic medical records (EMRs) have been successful in reducing these errors. Health care providers can access a patient’s medical records to view demographics, medical history, progress notes, laboratory and procedural results, and medications. One study found that EMRs reduce medication errors by 55% compared with paper-based systems; however, another study found that 35% of US hospitals and 20% of physician’s offices use EMRs. Ideally, an EMR replaces paper charts; however, if hospitals do not fully implement a paperless system, an EMR can coexist with paper charting.
Another technology similar to EMR is computerized physician order entry (CPOE), which allows physicians to order medications by selecting the drug and dosage listed on a computer screen. One study found that CPOE reduces medication errors by up to 81%. A survey-based study revealed that of 662 respondents, only 17.4% were using CPOE.

For paper-based systems, letterbox and preprinted orders forms are useful to alleviate illegibility. For medications with multiple indications, requiring physicians to write indications can assist pharmacists in assessing appropriate therapy. Also, preprinted order sets based on published guidelines are recommended for such diagnoses as community-acquired pneumonia, acute myocardial infarction, and patient-controlled analgesia.

Health systems also should take care to avoid the use of unapproved abbreviations, trailing zeros, and lack of verbal/telephone order read-backs. Health systems that post a list of unapproved abbreviations throughout the hospital have been successful in reducing errors. To enforce compliance, pharmacists should send back incomplete orders with unapproved abbreviations, “prn” orders without indications, or verbal/telephone orders without read-back documentation.

Medication Reconciliation. Medication reconciliation is usually performed to ensure patients continue to receive medicines they were taking prior to admission or transfer into another health system unit. More than half of medication errors occur while patients are in transition. According to one study, when adult patients left the intensive care unit, medication reconciliation eliminated nearly all errors. 

Health systems pharmacists who perform daily patient profile reviews also have seen success. Having pharmacists review patient diagnoses, medication profiles, and laboratory profiles for therapy duplications, drug-drug interactions, dose adjustments, and appropriate antibiotic coverage, has reduced errors significantly.

High-Alert Medications. In other studies, nursing administration accounted for 26% to 38% of medication error occurrences in hospitalized patients. High-alert medications should require a double-check and a timeout at bedside and two registered nurses’ signatures on the medication administration record before dispensation. Also, chemotherapies require a timeout to check the five rights of medication administration and potency of intravenous lines.

Infusion pumps account for up to 35% of errors in which the most common cause is incorrect manual programming. Smart pump technology is capable of warning nurses when an error occurs.

Bar coding has been useful in reducing medication errors. VA hospitals saw an 86% reduction in errors after implementing bar coding. Ideally, bar coding interfaces with EMRs and pharmacy systems, so when an order is written, checked against EMRs, processed, and labeled by the pharmacy with a patient’s unique bar code, the nurse can scan the medication label and the patient’s wrist band to assure the five rights were met.
Conclusion. Education and technology, such as CPOE, bar coding, smart pumps, and adverse drug event reporting, all contribute to medication safety. Everyone involved in patient care must work to prevent medication errors from occurring.

CDC ALERT!!

The Center for Disease Control has issued a medical alert about a highly contagious, potentially dangerous virus that is transmitted orally, by hand, and even electronically. This virus is called Weary Overload Recreational Killer (WORK). If you receive WORK from your boss, any of your colleagues, or anyone else via any means whatsoever – DO NOT TOUCH IT! This virus will wipe out your private life completely. If you should come into contact with WORK you should immediately leave the premises. 

Take two good friends to the nearest grocery store and purchase one or both of the antidotes – [image: image1.jpg]


Work Isolating Neutralizer Extract (WINE) and [image: image2.jpg]


Bothersome Employer Elimination Rebooter (BEER). Take the antidote repeatedly until WORK has been completely eliminated from your system. 

[image: image3.jpg]



MRSA INFECTION

www.mayoclinic.com/health/mrsa/DS00735
Methicillin-resistant Staphylococcus aureus infection (MRSA) and is often called “staph.” MRSA is a strain of staph that is resistant to the broad-spectrum antibiotics commonly used in treatment and can be fatal. Most MRSA infections occur in hospitals or other health care settings, such as nursing homes and dialysis centers. This type of MRSA is known as health-care associated MRSA, or HA-MRSA. Older adults and people with weakened immune systems are at most risk of HA-MRSA. More recently, another type of MRSA has occurred among otherwise healthy people in the wider community. This form, community-associated MRSA, or CA-MRSA, is responsible for serious skin and soft tissue infections and for a serious form of pneumonia.

Symptoms. Staph skin infections, including MRSA, generally start as small red bumps that resemble pimples, boils, or spider bites. These can quickly turn into deep, painful abscesses that require surgical draining. Sometimes the bacteria remain confined to the skin. But they can also penetrate into the body, causing potentially life-threatening infections in bones, joints, surgical wounds, the bloodstream, heart valves, and lungs.

Causes. MRSA is a strain of staph that is resistant to the broad-spectrum antibiotics commonly used to treat it.

Staph infections. Staph bacteria are normally found on the skin or in the nose of about 1/3 of the population. If you have a staph on your skin or in your nose but are not sick, you are said to be “colonized” but not infected. Healthy people can be colonized and have no ill effects. However, they can pass the germ to others.

Staph bacteria are generally harmless unless they enter the body through a cut or other wound, and even then they often cause only minor skin problems in healthy people. However, staph infections can cause serious illness. This most often happens in older adults and people who have weakened immune systems, usually in hospital and long-term care facilities. But in the past several years, serious infections have been occurring in otherwise healthy people in the community, i.e. athletes who share equipment or personal items.

Antibiotic resistance. Although the survival tactics of bacteria contribute to antibiotic resistance, humans bear most of the responsibility for the problem. Leading causes of antibiotic resistance include:

Unnecessary antibiotic use. Like other superbugs, MRSA is the result of decades of excessive and unnecessary antibiotic use. For years, antibiotics have been prescribed for colds, flue, and other viral infections that do not respond to these drugs, as well as for simple bacterial infections that normally clear on their own.
Antibiotics in food and water. Prescription drugs are not the only source of antibiotics. In the U.S. antibiotics can be found in livestock. These antibiotics find their way into municipal water systems when the runoff from feedlots contaminates streams and groundwater.
[image: image4.jpg]


Germ mutation. Even when antibiotics are used appropriately, they contribute to the rise of drug-resistant bacteria because they do not destroy every germ they target. Bacteria live on an evolutionary fast track, so germs that survive treatment with one antibiotic soon learn to resist others. And because bacteria mutate much more quickly than new drugs can be produced, some germs end up resistant to just about everything. That is why only a handful of drugs are now effective against most forms of staph.

Risk Factors. Because hospital and community strains of MRSA generally occur in different settings, the risk factors for the two strains differ.

Risk Factors for community-associated MRSA (CA-MRSA)
Young Age. CA-MRSA can be particularly dangerous in children. Often entering the body through a cut or scrape, MRSA can quickly cause a widespread infection. Children may be susceptible because their immune systems are not fully developed or they do not yet have antibodies to common germs. Children and young adults are also much more likely to develop dangerous forms of pneumonia, which can result from CA-MRSA, than older people are.

Participating in contact sports. CA-MRSA has spread among athletes sharing razors, towels, uniforms, or equipments.

Having a weakened immune system. People with weakened immune systems, such as those living with HIV/AIDS, are more likely to have severe CA-MRSA infections.

Living in crowded or unsanitary conditions. Outbreaks of CA-MRSA have occurred in military training camps and in American and European prisons.

Association with healthcare workers. People who are in close contact with health care workers are at increase risk of serious staph infections.

In addition to these risk factors, CA-MRSA is also spreading through certain groups of gay men. A study published in the Annals of Internal Medicine found a new strain of MRSA spreading rapidly among gay men in Boston and San Francisco. For example, gay men in San Francisco were 13x more likely to be infected than others in the city.
Treatment and Drugs. Both hospital- and community-associated strains of MRSA still respond to certain medications. IN hospitals and care facilities, doctors often rely on vancomycin for treatment. CA-MRSA may be treated with vancomycin or other antibiotics that have proved effective against particular strains. Although vancomycin saves lives, it may become less effective as well. Some hospitals are already seeing strains of MRSA that are resistant to vancomycin.

Prevention 

Protecting one’s self from MRSA in the community, nursing homes, and hospitals may seem daunting, but these common sense precautions can help reduce risk:

· Wash your hands.

· Use alcohol-based hand     sanitizer before touching anyone.

· Don’t share personal items.

· Keep wounds covered.

· Shower after athletic games or practices.

· Sit out athletic games or practices if you have a concerning infection.

· Sanitize linens.

· Get tested.

· Use antibiotics appropriately.

RIDDELL'S SIDELINE RESPONSE SYSTEM™ MAKES ITS COMMERCIAL DEBUT IN COLLEGE FOOTBALL
Simbex's Head Impact Telemetry™ System makes its market debut, commercialized by football helmet powerhouse Riddell. 

Lebanon, NH - June 1, 2005  © Copyright Simbex LLC 2006

Simbex LLC, a world-renowned research and development company in the field of active life improvement, today announced that its Head Impact Telemetry™ (HIT™) Technology has made its commercial debut in NCAA football. The product is marketed under the name Riddell Sideline Response System™ (SRS™) and is sold and distributed by Riddell to football programs around the country. The SRS™ is designed to help the football team's medical staff in the detection and monitoring of potentially injurious head impacts. "Riddell is proud to have taken the lead with this groundbreaking technology, which demonstrates our commitment to improving protection and which secures our position as the clear leader of innovation in protective equipment for football," said Jim Heidenreich, Vice President of Marketing at Riddell.

The SRS™ incorporates advanced sensor and telemetry technology that is fitted in the player's Riddell helmet to provide vital, real-time, hit-by-hit information transmitted to a processor on the sidelines about the head impacts players receive during games and practices. If any impact is detected above a certain threshold level, the sideline medical staff is alerted by an alert pager message that indicates the player, time and magnitude of the impact.

The first purchasers of the SRS™ system are Virginia Tech, University of North Carolina and University of Oklahoma. These schools also participated in the early, on-field trials and helped to shape the features and final design of the product. Virginia Tech was the first school to participate in the field trials of the system. "We were involved from the beginning with the first on-field testing of the SRS™. A lot has changed since the first prototypes were tested at our site. In the beginning we could only equip four players with the helmet sensors (called MX Encoders), but now the system is robust enough that we can outfit and monitor the entire team simultaneously," said Stefan Duma, Ph.D, Director of the Impact Biomechanics Laboratory at Virginia Tech.

Simbex worked closely with both University of North Carolina at Chapel Hill and University of Oklahoma to participate in the expanding, on-field testing of the early Head Impact Telemetry system because of their keen interest in Mild Traumatic Brain Injury (MTBI) research. "Kevin M. Guskiewicz, PhD, ATC, from UNC has a well-deserved, national reputation for being a leader in concussion research, and we really wanted to get his input during the development," said Richard M. Greenwald, Ph.D, President of Simbex and co-inventor of the HIT System™. "And OU helped us understand the needs and challenges of sideline telemetry and the alert pagers that inform the medical staff of potentially injurious head impacts."

This year's SRS™ product was enhanced from previous versions with the introduction of an Internet portal that will dish up each school's proprietary impact information to the school's authorized user. "The web-based interface is as simple as buying airline tickets on-line," said Research Engineer Jonathan Beckwith at Simbex. "Just enter the date you want and the player and hit 'GO'." Impact information is available by player, team, squad, position, day, practice session, etc. for any date range selected.

The Sideline Response System™ is now available to interested football programs through Riddell sales after nearly ten years of research, testing and development. Much of the early HIT System development support came through the Small Business Innovation Research program at the National Institutes of Health, which endeavors to stimulate innovative research and development projects so they may become self-sustaining products that benefit society.

About Simbex LLC
Simbex is a research and product development company whose core expertise is biomechanical feedback systems. The company develops marketable products and solutions from emerging technologies for active life improvement in the areas of prosthetics, sports injury prevention and rehabilitation. The founders are internationally recognized experts in their fields and have decades of experience in the area of functional evaluation and efficacy assessment of complex biomechanical systems for the sporting goods, orthopedic and exercise equipment industries. The research branch of the Company is supported in part by grants from the National Institutes of Health and the National Science Foundation. For further information about Simbex, visit the company's Web site at http://www.simbex.com.

About Riddell Sports Group, Inc.
Riddell Sports Group, Inc. is a leading provider and reconditioner of branded athletic equipment, uniforms, and practice gear for young men and women. With a history dating to the 1920s, the Company is known for its premier position in manufacturing and marketing football helmets to the National Football League (NFL), college, high school and youth sports leagues. The company has three divisions: Team Sports Division, which sells game equipment, apparel and reconditioning services; Consumer Products Division, which sells Riddell® branded products using licensed college, NFL and Major League Baseball team logos; and Licensing Division, which licenses the Riddell® and MacGregor® trademarks to other manufactures. In addition to its unmatched product mix in football, Riddell also offers customers a wide variety of baseball products and services and has recently entered the lacrosse category. For further information about Riddell, visit the firm's Web site at http://www.riddell.com.

HEAD LICE
The Latest Superbug to become Resistant to Pesticides

School nurses around the country are saying more and more parents are at a loss for solutions to rid children of head lice. One nurse even reported a parent, whose child has been battling head lice all summer, was extremely frustrated and unsure what to do next. So why are common medications like Nix, Rid, Ovide and Kwell still prescribed? Simply because they do work on some cases, some of the time. 

In response to these superbugs, new salons are popping up all over the US that solely de-louse hair, like Hair Fairies in Chicago. Salons catering to head lice victims first rinse the hair to remove eggs, and then get to work nitting the hair one strand at the time. Kids can play video games, watch TV, read, anything to relax them during the procedure. Though the procedures can be costly and usually take several visits, some patients can partially cover the treatment through insurance. [image: image5.jpg]



For the children whose head lice are resistant to pesticides, at this time, all they can hope for are stronger medicines, new gels that will coat the head and smother the lice or "hot air treatments that desiccate [the lice]." One gel awaiting FDA approval would kill the bugs in 30 minutes by blocking their air holes -called the "Lice Asphyxiator." It takes roughly three to five years for head lice to build immunity to the pesticide, says Florida Atlantic University associate professor Shirley Gordon, at which point you have to look for something else. [image: image6.png]
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