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FLUOROQUINOLONE ANTIBIOTICS

Overview

The fluoroquinolones are widely used broad-spectrum antibiotics.  They are particularly effective against gram-negative organisms, especially Pseudomonas aeruginosa.  The newer drugs in this category have an expanded antimicrobial spectrum and new indications. The most recently released agents also have significant antimicrobial activity against gram-positive streptococci, anaerobic bacteria and atypical pathogens.

The original fluoroquinolones were introduced in the late 1980s.  Shortly thereafter, ciprofloxacin became the most frequently used antibiotic in the world.  

Mechanism of Action

The fluoroquinolones are bactericidal.  They act by specifically targeting DNA gyrase.  In contrast to other common antibiotics, some fluoroquinolones are active against replicating and dormant bacteria.  Fluoroquinolones also exhibit a post-antibiotic effect, which means their antibacterial effect continues for several hours after the bacteria are exposed to these drugs, even though the drug’s serum level has diminished.

Clinically Important Pharmacokinetic Parameters
Fluoroquinolones are rapidly and almost completely absorbed from the gastrointestinal tract.  Peak serum concentrations obtained after oral administration are very near those achieved with intravenous administration.  Consequently, the oral route is preferred.  Hospitalized patients should be switched from intravenous to oral formulations as soon as oral medications can be tolerated.

Absorption of orally administered fluoroquinolones is significantly decreased when co-administered with aluminum, magnesium, calcium, iron or zinc.  These compounds are all commonly found in OTC multivitamins, iron supplements and antacids.  This problem can be overcome by administering these supplements at least four hours before or two hours after oral administration of a fluoroquinolone.

The long half-lives of the newer fluoroquinolones allow twice daily or even once daily dosing.  The fluoroquinolones are eliminated primarily by the kidney, but some also have hepatic elimination as well.  Dosage adjustment based on reduced renal function is necessary with most fluoroquinolones.

Because tissue and fluid concentrations often exceed the serum drug concentration, the fluoroquinolones are particularly useful for infections such as pneumonias and urinary tract infections.

Adverse Effects

Fluoroquinolones are usually well tolerated, and have few adverse effects.  The most common problems that occur are nausea, vomiting and diarrhea, which occur in 3 to 6 percent of patients.  Other more serious but less common side effects include central nervous system effects (headache, confusion and dizziness), phototoxicity, cardiotoxicity, and hepatotoxicity.

Some early animal research resulted in the U.S. Food and Drug Administration (FDA) limiting the use of these drugs to patients older than 18, and women that are not pregnant or breast feeding.  

Bacterial Resistance
Some bacteria, both gram-positive and gram-negative, have been reported as resistant to fluoroquinolones.  Some infectious disease specialists have become concerned about overuse because of the broad spectrum and oral availability of these agents.  Prescribers should always try to use a drug that is effective against the suspected pathogen and that has the least toxicity.

Classification of Fluoroquinolones 
Because of the large number of agents available in this category, a new classification system was introduced in 1997.  This system separates the drugs into generations.  With each successive generation, a significant new group of susceptible pathogens and additional indications are added.

Quinolone Antibiotic Classes

	Classification
	Agents
	Spectrum
	Indications

	First generation
	Nalidixic acid

Cinoxacin
	Gram negative (not pseudomonas)
	Uncomplicated UTI

	Second generation
	Ciprofloxacin

Lomefloxacin

Norfloxacin

Ofloxocin
	Gram negative (including Pseudomonas);

Staph aureus;

Atypicals
	Uncomplicated UTI;

Pyleonephritis;

STDs; prostatitis;

Skin and soft tissue

	Third generation
	Levofloxacin


	Same as second plus

Strep pneumoniae;

Expanded atypicals
	Acute bronchitis;

Community acquired pneumonia

	Fourth generation
	Gatifloxacin

Gemifloxacin

Moxifloxicin
	Same as third plus

Anaerobic coverage
	Same as first, second and third

Plus intra-abdominal and pelvic infections, nosocomial pneumonia


Other Considerations

Fluoroquinolones are more expensive than first-line drugs such as trimethoprim-sulfamethoxazole for the treatment of uncomplicated urinary tract infections, or doxycycline for the treatment of acute exacerbations of chronic bronchitis.  However, if fluoroquinolones can be given orally instead of intravenously, they can provide significant advantages in terms of reduced hospital or home health care costs.  In addition, the oldest drugs in this category are now available as generics, and others will be soon.  Several hospitals have reviewed this class of drugs carefully, taking in to account the effectiveness and costs.  Many hospitals have added the fluoroquinolones to their therapeutic interchange programs to help control drug costs.

Sign and date for pharmacy nursing in-service.

Signature

Date

CONTINUING EDUCATION

FOR PHARMACY TECHNICIANS

Contributed by Barbara Dernehl, CPhT

The TSBP of pharmacy has mandated that Pharmacy Technicians can no longer obtain continuing education units by completing CE’s meant for pharmacists. This has created difficulty for some in finding appropriate continuing education material at a reasonable cost.
J&D Educational Services is an ACPE continuing education source that was formed for the sole purpose of providing quality self-study Continued Education specifically written for Certified Pharmacy Technicians.

The site offers three packages for 20 contact hours each for the low price of $79. Visit www.jdeducation.com or call 866-747-5545 for more information.
DOES A PHARMACY TECHNICIAN REGISTERED WITH TSBP HAVE TO MAINTAIN PTCB STATUS?
Yes? No? Maybe? I don’t know? The answer is a resounding no. The first step to becoming a certified pharmacy technician is passing the national certification exam given by the Pharmacy Technician Certification Board (PTCB – www.ptcb.org). The second step is registering with the TSBP.
When a technician’s registration is up for renewal, they can choose to NOT renew with PTCB, but must renew with TSBP. Keep in mind that maintaining registration with PTCB accomplishes two things: (1) should you ever move out of state, you will need your PTCB status, and (2) according to TSBP, Pharmacy technicians who are certified by the Pharmacy Technician Certification Board (PTCB) and maintain this certification shall be considered as having met the continuing education requirements of this section and shall not be subject to audit by the board.
Realizing that maintaining both certification and registration can be expensive, HPS has increased the yearly allocation for continuing education credits for technicians from $150/year to $350/year. This money can be used to renew certification and licensure, as well as to pay for continuing education. For further information see your employee handbook.
Please be aware that pharmacy technician trainee registration expires two years from the date of registration and is not renewable.

PHARMACY TECHNICIAN CONTINUING EDUCATION REQUIREMENTS AS OUTLINED BY TSBP…
a) Pharmacy Technician Trainees. Pharmacy technician trainees are not required to complete continuing education. 

(b) Pharmacy Technicians. 

  (1) All pharmacy technicians shall be exempt from the continuing education requirements during their initial registration period. 

  (2) All pharmacy technicians must complete 20 contact hours of approved continuing education per renewal period in pharmacy related subjects in order to renew their registration as a pharmacy technician. No more than 10 of the 20 hours may be earned at the pharmacy technician's workplace through in-service education and training under the direct supervision of the pharmacist(s). 

  (3) One hour specified in subsection (a) of this section shall be related to pharmacy law. 

  (4) Pharmacy technicians are required to maintain records of completion of continuing education for three years from the date of reporting the hours on a renewal application. The records must contain at least the following information: 

    (A) Name of participant; 

    (B) Title and date of program; 

    (C) Program sponsor or provider (the organization); 

    (D) Number of hours awarded; and 

    (E) Dated signature of sponsor representative. 

  (5) The board shall audit the records of pharmacy technicians for verification of reported continuing education credit. The following is applicable for such audits. 

    (A) Upon written request, a pharmacy technician shall provide to the board copies of the record required to be maintained in paragraph (4) of this subsection or certificates of completion for all continuing education contact hours reported during a specified registration period. Failure to provide all requested records by the specified deadline constitutes prima facie evidence of a violation of this rule. 

    (B) Credit for continuing education contact hours shall only be allowed for programs for which the pharmacy technician submits copies of records reflecting that the hours were completed during the specified registration period(s). Any other reported hours shall be disallowed. 

    (C) A pharmacy technician shall not submit false or fraudulent records to the board. 

  (6) Pharmacy technicians who are certified by the Pharmacy Technician Certification Board and maintain this certification shall be considered as having met the continuing education requirements of this section and shall not be subject to audit by the board.
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WHAT INITIALS MAY A PHARMACY TECHNICIAN USE AFTER THEIR NAME?

According to the Texas State Board of Pharmacy:

An individual may use the title "Registered Pharmacy Technician" or "Ph.T.R." if the individual is registered as a pharmacy technician in this state.

Please take a moment to look at your name badge. Does it say CPhT after your name? If so, contact the facility that issued the name badge, or the corporate office, and explain that the name badge will need to be redone.

The TSBP rules state the following with regard to identification of pharmacy technicians and interns:

1. PHARMACY TECHNICIANS - shall wear an identification tag or badge that bears the person’s name and identifies him or her as a pharmacy technician, or a certified pharmacy technician, if the technician maintains current certification with the Pharmacy Technician Certification Board or any other entity providing an examination approved by the board.

2. PHARMACY TECHNICIAN TRAINEES – all pharmacy technician trainees shall wear a tag or badge that bears the person’s name and identifies him or her as a pharmacy technician trainee.
3. PHARMACIST INTERNS – All pharmacist interns shall wear an identification tag or badge that bears the person’s name and identifies him or her as a pharmacist intern.
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Internet Website Solicitations 
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The Texas State Board of Pharmacy (TSBP) has learned that certain Internet Websites have been soliciting prescription drug orders via facsimile (fax) transmission.  The faxes have been sent to pharmacies, medical facilities, veterinarians, hospitals, and dentists throughout Texas.  No contact information is provided for these websites other than the specific website.  These Internet companies appear to be encouraging prescription drug orders without a valid prescription and, accordingly, are in direct violation of the Federal Food, Drug, and Cosmetic Act. 
Domain names used in these fax transmissions include:

myfirstpharma.com, mypharmanow.com, mypharmastop.com, mypharmacyworld.net, mypharmacentral.net, mypharmacentral.com, mypharmausa.net, mypharmausa.com, mypharmausa.biz, mypharma1.com, rxaffiliategroup.com and suremedlink.com.  
Other websites and IP addresses may also be used.  TSBP has obtained information that these domains appear to be linked to Internet Protocol (IP) address located outside the United States.  These websites are not registered with TSBP in any way, and this agency has no jurisdiction over the websites. 
TSBP has referred this extremely concerning situation to the U.S. Food and Drug Administration (FDA).  If you have further questions regarding these or similar fax transmissions you may receive, please direct your inquiries to the Website at the following link: www.fda.gov/oc/buyonline/buyonlineform.htm. 

Common Warning Notices Issued During Compliance Inspections

By Ann Driscoll

TSBP Compliance Specialist
1. Licenses not Posted (e.g. Pharmacy, Pharmacist, and Technicians).

2. Improper Documentation of Training (e.g. incomplete or no initial and inservice training)

3. Area for Sterile Product Preparation (e.g. air quality, improper cleaning, bulk storage in clean room)

4. Environment (e.g. dirty counters, floors, excessive clutter)

5. Balance Failed 

6. No Annual Inventory

7. Outdated Drug Stock (e.g. expired products on shelf)

8. Counseling (e.g. no verbal counseling by RPh; offer to counsel made by technician; no written notice)

9. Supervision (e.g. improper supervision of technicians, exceeding the Pharmacist to Tech ration in Class A)

10. Incomplete Inventory of Controlled Substances (e.g. no notarization; Soma not included).
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Chantix Gets MedGuide

Kay Traynor

American Society of
 Health-System Pharmacists
May 19, 2008

FDA announced Friday that it has approved a medication guide (PDF) for varenicline, an antismoking medication sold as Chantix by Pfizer.

The medication guide tells patients that varenicline use has been associated with the development of depression, agitation, and suicidal thoughts and actions. Mood alterations have occurred during and after treatment with varenicline—sometimes several weeks after stopping treatment, according to FDA. Pfizer updated the labeling for varenicline earlier this year to add information about neuropsychiatric concerns with the drug.

The new announcement emphasizes patients and their family members or caregivers should be alert to behavioral changes in varenicline users. If such changes occur, the patient should stop taking the drug and immediately consult a health care provider.

People with a history of depression or other mental health problems should discuss these issues with their physician before taking varenicline, FDA stated. Patients with major depression and other serious neuropsychiatric conditions were excluded from clinical trials of varenicline.
NEW RULE FOR DISPENSING SCHEDULE II PRESCRIPTIONS
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The Texas Department of Public Safety adopted amendments to Chapter 13, Subchapter D, §13.75, which allows pharmacists to dispense Schedule II prescriptions for 21-days after the date the prescription is issued. Pharmacists are no longer allowed to call a physician and

change the date on an official prescription for a Schedule II drug. If an official prescription is presented later than 21 days after issuance, a new prescription is required from the physician. The amendments became effective March 12, 2008.
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PHARMACY SCHOOLS GETTING MORE COMPETITIVE AND EXCLUSIVE
By Reid Paul

June 16, 2008

Drug Topics

Pharmacy school is not what it used to be: it’s more competitive, more expensive, and more difficult to get into. And it seems unlikely that will change any time soon.

According to data compiled by the American Association of Colleges of Pharmacy, more than 95,000 applications were received for the 2007 school year. Unfortunately for most of those applicants, there were only 11,557 places available. At the Arnold & Marie Schwartz College of Pharmacy & Health Sciences, Long Island University, for example, there are an average 10 students applying for each spot available.

“The last five to seven years have seen a progressively growing pool of well-qualified applicants to all the schools and colleges of pharmacy,” explained Lucinda Maine, PhD., RPh, AACP’s executive VP.

Most of that demand has been fed by the chronic shortage of pharmacists and rising compensation. In the latest Drug Topics salary survey respondents reported an average annual salary of $107,403, up from $94,927 just a year ago. Incomes were up for pharmacists in every setting and all regions of the country, according to the survey.

Pharmacy schools have made some steps to meet the increase demand. In addition to a few new schools that have begun to accept prospective pharmacy students, many schools have increased the capacity of their existing campuses to meet demand. A number of schools have also opened satellite campuses as a way to meet the interest of students, and, of course, address the shortage of trained pharmacists. Since 1999 pharmacy schools have grown their capacity to educate pharmacy students by 44%, adding 3,400 seats.

There are limits to how much pharmacy schools can respond to the need. Many schools are having difficulty attracting new facility. Even more important, many states are facing budget crunches that will likely siphon off badly needed funds for expanding facilities. And even the profession is finding it difficult to meet the educational demands. “We caught the profession off guard,” admitted Maine. “The number of students that need an experiential rotation has doubled recently and there aren’t enough locations for them.”

According to Maine, the Accreditation Council for Pharmacy Education recently urged pharmacy schools to slow down expansion plans.

The result is a finite number of spaces for students and growing interest from them. Maine also credits the move to the PharmD degree as an important step towards establishing the profession. “It’s a lot more like medical or dentistry school now,” she said. “We are attracting more mature students.”

A question of concern, through, is the impact of rising costs for pharmacy schools. “
We know that higher education is costing students more and professional education is substantially more,” Maine explained. “We don’t know if a more serious economic downturn will impact students’ ability to afford pharmacy school.” The debt burden for graduating students is on average between $75,000 and $100,000.
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For the moment at least, pharmacy educators are happy with the quality of students the schools are attracting. “There never has been a more capable set of students,” Maine insisted. “This is an amazing group of students. They are not all 4.0s. The schools are looking for other characteristics like maturity and professional experience. It really bodes well for the next generation of pharmacists.” 
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