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INTRODUCTION
According to The New England Journal of Medicine, one hundred years ago, the three major causes of death in the United States were tuberculosis, pneumonia, and gastrointestinal infections – all forms of bacterial infections.
  The advent of antibiotics in the 1940s resulted in a major decline in the incidence of life-threatening infections in the developed world.  By the end of the 20th century, only lower respiratory tract infections still ranked among the top 10 causes of death.
  However, the number of bacteria that are resistant to antibiotic drugs increased dramatically in recent years, and antibiotic resistance is now widely considered to be one of the more critical issues affecting the health of the public worldwide.


WHAT IS ANTIBIOTIC RESISTANCE?

Antibiotics, also known as antimicrobial drugs, are drugs that fight infections caused by bacteria.  Penicillin was the first antibiotic drug.  When penicillin became available in the early 1940s, it was considered a miracle drug, curing what was often a deadly condition – infections.
  However, within just a few years, microbes began appearing that could resist penicillin.  A common misconception is that a person's body becomes resistant to specific drugs.  However, it is bacteria, not people, that become resistant to the drugs.  According to the national Centers for Disease Control and Prevention (CDC), antibiotic or antimicrobial drug resistance is the result of bacteria changing in ways that reduce or eliminate the effectiveness of drugs, chemicals, or other agents used to cure or prevent infections.  In essence, drug resistance happens when bacteria develop ways to survive the use of medicines meant to kill or weaken them.

WHAT CAUSES ANTIBIOTIC RESISTANCE?

All organisms, including bacteria, naturally include variants with unusual traits -- some of which have the ability to survive treatment with an antibiotic.  When an antibiotic kills most of the bacteria, the resistant bacteria that survive are, in biological terms, "selected."  These naturally selected bacteria, which are resistant to the antibiotic, then multiply and eventually become the predominant microorganism.  Thus, the antibiotic does not technically cause the resistance, but creates a situation where an already existing variant can flourish when the non-resistant bacteria is killed by the antibiotic.  According to a 1998 editorial in The New England Journal of Medicine, "given sufficient time and drug use, antibiotic resistance will emerge.  There are no antibiotics to which resistance has not eventually appeared." 

Antibiotic resistance spreads quickly.  Between 1979 and 1987, for example, only 0.02 percent of pneumococcus strains infecting a large number of patients surveyed by the CDC were penicillin resistant.  By 1994, the percentage of pneumococcus strains that were resistant to penicillin had increased to 6.6 percent.

Although antibiotic resistance is a natural phenomenon, other factors contribute to the problem, including increased infection transmission, coupled with inappropriate antibiotic use.
  Causes for the increase in infection transmissions range from increased use of daycare facilities to advances in modern medicine that keep sicker people alive longer.  Many experts, however, are especially concerned about the inappropriate use of antibiotics.

Inappropriate use of antibiotics is thought to be the primary factor in the development and persistence of antibiotic-resistant bacteria in the community.  The majority of antibiotic prescribing in the outpatient setting is not supported by principles of evidence-based medicine. 
  Upper respiratory illnesses can be caused by bacteria or a virus, though antibiotics have no clinical effect on viruses.  Both forms present the same clinical symptoms that can often only be distinguished by laboratory tests.  Randomized, placebo-controlled trials of acute bronchitis, cough, and upper respiratory infections have found that patient outcomes are no better in typical patients taking antibiotics than in those given placebo.
  According to a July 2000 article in the Annals of Internal Medicine, "of the 51 million visits for "colds," upper respiratory tract infections, and bronchitis in the United States in one recent year, 50% to 66% culminated in an antibiotic prescription."
 

The CDC estimates that up to 40% of antibiotics prescribed in doctors' offices are for viral infections, which are not treatable with antibiotics.  Moreover, in otherwise healthy patients, most upper-respiratory infections, even bacterial infections, will subside without antibiotics.
  There are a number of factors which cause antibiotics to be prescribed inappropriately, ranging from economic pressures (avoiding a return visit, or simply shortening the visit by writing a prescription) to pressure from patients or parents of patients.  The California Medical Association Foundation's California Antibiotic Resistance Projection reviewed physician surveys and focus groups, and presented the following physician perceptions in November, 1999:

· Physicians believe patient satisfaction is tied to receiving an antibiotic.  This is tied to the fear of losing the patient.

· There is a real or perceived pressure from patients to make a decision to prescribe antibiotics.

· Experience appears to play some role in prescribing as family practitioners and general practitioners write more antibiotic prescriptions for children than do pediatricians.

· There is concern from physicians that less time is available per patient.  Therefore, there is less time for education.

· Cost saving pressures to substitute therapy for diagnostic tests is felt by physicians.

· Monitoring rates of return visits to receive an antibiotic applies pressure to prescribe on the 1st visit.

A recent survey by the CDC found that 58% of physicians reported that their decision to prescribe an antibiotic for children who had an upper respiratory illness was influenced by parental pressure.  In another study of two private pediatric practices comprising 10 physicians, the pediatricians prescribed an antibiotic for presumed viral infections 62% of the time when they thought the parents expected one, compared with 7% of the time when they did not think the parents wanted an antibiotic.
  Further, patients who have received antibiotics for a condition that may have cleared up on its own generally perceive that an antibiotic treatment was effective, and are more likely to request antibiotics for similar illnesses in the future.  A 1995 Gallup Poll conducted for Pfizer Laboratories found the following consumer attitudes toward antibiotic use:

· 40% of Americans had missed work due to a respiratory infection.

· 60% believed antibiotics were effective against colds and flu.

· 94% felt antibiotics should only be taken when you really need them.

· Greater than 40% felt it was alright to quit taking an antibiotic once you felt better.

· Almost 30% felt antibiotics should be available without a prescription.

Another cause of antibiotic resistance is non-compliance with therapy, where patients stop taking the antibiotic before the course of treatment is completed.  Reasons for non-compliance with therapy can simply be patients feeling better and thinking they no longer need the remainder of the medication, or patients sharing the prescribed medication with another member of the household.

Other factors in over-prescribing of antibiotics include inadequate infection control practices, as well as the age of the physician.  Physicians who are further away from medical school graduation prescribe antibiotics for upper respiratory infections more often.
  Also, physicians face few incentives to withhold antibiotics from patients, and the fear of liability may influence physicians to err on the side of prescribing antibiotics when not indicated.

Each year in the United States, 160 million prescriptions are written for antibiotics and 25,000 tons of antibiotics are prescribed, approximately 50 percent for use by patients and 50 percent for use in animals, agriculture, and aquaculture.
  In a population of 275 million, this degree of antibiotic use in terms of exposure is equivalent to nearly 30 prescriptions per 100 persons per year.
  This enormous level of use of antibiotics has great potential for selecting for or enhancing the growth of resistant strains, and many of these uses are inappropriate, such as the needless treatment of viral upper respiratory infections.

Another major factor in the increase of antibiotic resistance is the use of antibiotics in animals.  According to a May 1998 editorial in The New England Journal of Medicine, more than 40 percent of antibiotics produced in this country are used in animals – most for growth promotion, the rest for therapeutic uses (treatment of illness).
  While this factor is beyond the scope of this hearing, the use of antibiotics in animals is under increasing scrutiny by such agencies as the federal Food and Drug Administration and the World Health Organization.

WHY IS IT A PROBLEM?

If a microbe is resistant to many antibiotics, treating the infections it causes can become difficult or even impossible.  Someone with an infection that is resistant to a certain medicine can pass that resistant infection to another person.  In this way, a hard-to-treat illness can be spread from person to person.  In some cases, the illness can lead to serious disability or even death.

A patient can develop a drug-resistant infection either by contracting a resistant bug to begin with, or by having a resistant microbe emerge in the body once antibiotic treatment begins.
  Drug resistant infections increase the risk of death, and are often associated with prolonged hospital stays, and sometimes complications.  These complications might necessitate removing part of a ravaged lung, or replacing a damaged heart valve.

While resistance to a single drug is commonplace  – according to the World Health Organization, in lab samples, as many as 70% of chest infections are resistant to one of the first-line antimicrobials – bacteria that are resistant to several antibiotic drugs are increasingly being reported.  For example, the World Health Organization reported in 2000 that the bacterium shigella dysenteriae, a highly virulent form of dysentery, is resistant to almost every available drug.  Ten years ago, a shigella epidemic could easily be controlled with co-trimoxazole, a drug cheaply available in generic form.  Today, nearly all shigella are non-responsive to the drug, while resistance to ciprofloxacin – the only viable medication left – appears to be just around the corner. 

Gonorrhoea is another example of a once-curable infection that has re-emerged into a hard-to-kill contagion.  According to the World Health Organization, gonorrhoea resistance is especially prevalent in Southeast Asia, where resistance to penicillin has been reported in nearly all strains, and newer drugs, such as ciprofloxacin are also showing an increasing failure rate.

In addition to the critical danger of infectious diseases becoming resistant to antibiotic intervention, the economic costs of antibiotic resistance are substantial.  There are multiple economic factors associated with antibiotic resistance.  Patients infected with resistant strains of bacteria are more likely to fail initial treatment, which can result in higher treatment costs and more days lost from work than in patients infected with drug-susceptible strains.
  Additionally, society bears the cost associated with the higher risk of mortality in resistant infections.  Physicians are also more likely to prescribe stronger, more costly antibiotics, because they are not sure whether a patient is infected with a drug-resistant strain.  Finally, there is the cost of introducing new antibiotics to replace ineffective ones.  The CDC estimated the cost of antibiotic-resistant hospital infections at $4.5 billion in 1990 dollars ($7.7 billion in 2001 dollars), but this underestimates the total cost because it does not consider the cost of antibiotic resistance in non-hospitalized patients or the cost of developing new antibiotics.

WHAT CAN BE DONE ABOUT ANTIBIOTIC RESISTANCE?

Clearly, efforts need to be taken to reduce the inappropriate prescribing of antibiotics.  Education campaigns need to target patients and parents, in addition to physicians, to decrease demand for these drugs.  There have been some successful efforts to use interactive computer technology to improve physician prescribing behavior, such as computer-based "antibiotic consultants" that use patient information that the physician enters into the computer to suggest appropriate treatments.
  Another successful method, called "academic detailing," involves a person-to-person educational meeting, using either a pharmacist or physician who is trained to provide evidence-based prescribing information to clinicians in a user-friendly, educational encounter.

Public awareness campaigns designed to educate lay persons about the importance of rational antibiotic use are also critical, as the attitude of many patients is to expect an antibiotic when seeing a physician about an upper respiratory infection.  Because patient pressure for antibiotic overuse is a product of contemporary culture, improvement will require a sea change in cultural views.

The California Medical Association Foundation has initiated the AWARE project, or Alliance Working for Antibiotic Resistance Education.  The AWARE project is a five-year, statewide effort that began in January 2000 to reduce the inappropriate use of antibiotics.  The AWARE project has three major goals: 

· Education to change physician and health provider behavior in prescribing antibiotics;

· Education to change consumer awareness, understanding, and behavior about the responsible use of antibiotics; and,

· Mobilizing communities to reduce the unnecessary use of antibiotics.

In addition to these efforts, there is a critical need to develop new antibiotics to treat resistant bacteria.  In the 1980s, a glut of antibiotics on the market created an incentive for pharmaceutical companies to move away from antibiotics, and reduced research and development spending on antibiotic development led to a scarcity of new drugs in the 1990s.  A report published in 1991 stated that approximately 50% of the large pharmaceutical companies were stopping or seriously decreasing funding of their antibiotic research programs because of gloomy financial prospects.
  While the rise in resistance to current antibiotic drugs has seemingly created a market for new drugs, it remains to be seen whether the pharmaceutical industry will respond to this need.

As the World Health Organization stated in its 2000 report on Overcoming Antimicrobial Resistance: "Our grandparents lived during an age without antibiotics.  So could many of our grandchildren.  We have the means to ensure antibiotics remain effective, but we are running out of time."
TESTIMONY IN HEALTH COMMITTEE

Experts in the field of infectious disease and antibiotic resistance, as well as representatives from organizations that have been working to address this issue, have been invited to provide testimony before the Assembly Health Committee today.  The hearing has been divided into three panels, with each panel being expected to address the following questions:

Panel One – Defining the Problem
1) What is antibiotic resistance?

2) Why is antibiotic resistance even more important since September 11th?

3) What causes antibiotic resistance?

4) What are the public health and economic consequences of antibiotic resistance?

5) What populations are at greatest risk due to antibiotic resistance?

6) How does antibiotic resistance in California compare to the rest of the nation?

Panel Two – Appropriate Antibiotic Use

1) What is meant by "appropriate antibiotic use?"

2) How does the interaction between patients and physicians contribute to antibiotic resistance?

3) What do patients and the public understand and expect?

Panel Three – What Can Be Done? 

1) What can patient and consumer organizations do to address the issue?

2) What can professional organizations do?

3) How can managed care organizations address the issue?

4) What is the role of the pharmaceutical industry?

5) What is unique about California’s effort?

6) What can be done within the childcare community in terms of licensure and training?

7) What can be done to standardize the training and preparation of medical students?  
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