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Abstract
 

In 2005 the American Society of Cytopathology (ASC) formed the Study Group on the Future of Cytotechnology to explore the possibility of developing a new cytotechnology profession perhaps modeled after the physician assistant or nurse practitioner.  This study group was formed based on what ASC considered “strong” evidence suggesting demand for cytotechnologists’ traditional services was declining while new technologies and treatments were creating new treatment services and patient needs that cytotechnologists could meet but not within their current training and scope of practice.  

In its June 2005 report the study group, authored by Jean Taylor but submitted on behalf of the entire committee, found, “The rapid decline in the total volume of Pap smears that is just beginning to be reported across the nation could already be altering the favorable employment rates [cytotechnologists] have enjoyed for the last decade.”
  Supporting this statement, the Study Group observed that the number of schools offering cytotechnology programs peaked in 1995 at 67 and declined steadily over the next nine years during which 19 schools closed their cytotechnology programs.  Over the same period, the number of enrolled students fell from 380 in 1995 to 292 in 2004, a decline of 25 percent.  Another four schools discontinued their cytotechnology training in 2006.  Among these schools included the prestigious Johns Hopkins University Medical School whose program closed due to lack of applications.  This brings the total number of program closures to one in every three cytotechnology programs since the 1995 peak.

The Study Group observed with some alarm (based on the liberal use of exclamation points in this section of the report) that despite a decline in the number of newly minted cytotechnologists, the profession’s vacancy rate, based on a survey conducted by the American Society for Clinical Pathology (ASCP), fell steadily from 2002 through 2004, implying a decline in demand for cytotechnologists' (CT) services.  The Study Group concluded that other trends including “the introduction of computer assisted screening technologies, the [recent] American Collage of Obstetricians and Gynecologists (ACOG) recommendations for longer intervals between screenings combined with HPV testing, and the development of HPV vaccines, and new, more precise molecular markers threaten to further reduce Pap smear volumes,” which ASC estimates accounts, on average, for 80 percent of the work in cytotechnology labs currently.

ASC engaged The Forbes Group, a strategic counseling firm with extensive experience in working with healthcare organizations, to assess if market forces would support a new cytology profession between cytotechnology and cytopathology, what those forces were, how they would influence the scope of and payment for a “cytotechnology practitioner,” and how the relationships among the other cytology professions (cytopathologists and cytotechnologists) would change.  The Forbes Group approach, called “Customers’ Customer Analysis”© did not look at cytotechnology in isolation.  Instead it examined potential changes in cytotechnology within the context of changing demands being placed on its client, cytopathology, and cytopathology’s ability continue to serve as consultant to clinicians and their patients.

 

Based on an analysis of changing market models, payment mechanisms, patient demographics, and technologies The Forbes Group found that the relationships between the clinician and the pathologist and the pathologist and the technologists were undergoing profound reform and redefinition.  As a result, perhaps several new professions were emerging to support the practice of cytopathology and clinical medicine in the future.  What was clear that is not emerging is a hybrid technologist/pathologist profession, such as that recently was created through negotiations between the Royal College of Pathology and the Institute for Biomedical Sciences in the U.K.
 

Driven by the growing shortage of physicians, the diffusion of healthcare delivery out of centralized institutional environments, such as hospitals, and into independent practices has transformed the delivery of healthcare from closed, exclusive supply-chains to open, flexible provider networks that are geographically and professionally distancing the pathologist from the technologist.  
 

New transformational technologies such as digital pathology, telemedicine, and nanotechnology are redefining the relationships among various medical specialties and subspecialties, even to the point of questioning whether anatomic and clinical pathology would remain distinct fields in the future.  These new technologies also hold the possibility of transforming pathology from being strictly a consultative diagnostic function to a prognostic treatment role.  

In each potential future, The Forbes Group asked how such changes in the practice of pathology would influence the support services the profession would demand.  It concluded that anticipated changes in cytopathology would place numerous new demands on support functions that cannot be met by today’s cytotechnologists.  In fact, ASC instead may have been looking at the features of several different emerging professions and trying to envision them within a single professional.  

To support the growing demand placed on cytopathology, there will be new professional requirements in sample harvesting, quality analysis, and management that go well beyond the abilities of today’s cytotechnologists.  The introduction of digital pathology brings with it technical skills in digital imaging and data management that today do not exist outside the radiology department.  And ASC needs to identify what kinds of technical and professional support will be demanded by pathologists whose practice goes from lab table to bedside.  
 

Key Findings 

The key findings of The Forbes Group research were:

Changes in the role of cytotechnologists are best viewed through the potential changes in cytology.  Because pathologists are technologists’ “clients,” The Forbes Group examined what factors would influence the consumption of pathology services, how those factors will change the demands being placed on pathologists, and what new capacities cytotechnologists will need to adopt to best serve pathologists in meeting future medical demands.

1. Do Market Dynamics Exist to Justify a New Profession?

Yes.  In fact perhaps more than one.  The traditional linear care delivery model, Patient →Clinician→Pathologist→Lab technologist, is breaking down as new innovative forms of medical delivery emerge in response to shortages of professional service providers, rising medical costs, aging and more demanding patients, and new technologies.  These new medical systems are changing when, where, and by whom medical and healthcare are delivered.  They demand new relationships among the professions and changing skill sets.  

The Forbes Group concluded that, while the Study Group’s hypothesis was correct, its anticipated solution, a single new profession functioning between the technologists and the pathologist was not.  New practices for delivering healthcare are causing new professional relationships between doctors and support professions such as cytotechnology.  The result is new professions, such as cytotechnology practitioner, and expanding scopes of practice for existing professions, such as nurse practitioners and pathology assistants. 

Shortage of physicians NOT TEchnologists is driving 

the needs for new professional relationships in Cytopathology 

Rising demand and fewer medical providers are already redefining the practice of pathology.  New technologies and new management practices are being rapidly adopted to improve productivity.  The U.S. is not alone in facing the challenge of physician shortages.  Among others is the U.K., where the expansion of cytotechnology and medical science was driven by physician shortages not technology breakthroughs.  New non-institutional community-based business models increase patient “population thresholds” that increase economies of scale.  Insurers are more willing to challenge state licensing requirements that limit telepathology.  Medicare and Medicaid programs in 34 states now treat telepathology and teleradiology the same as local services. States are expected to liberalize state licensing laws as fiscal pressures force them to reassess the balance between quality control and access to care.  

3.  Health Consumerism Is Cytopathology’s Shadow Ally but IS also changing the laboratory industry

Patients are being encouraged to become more proactive in their own care.  Employer wellness programs, HSAs, HRAs, and other changes intended to promote more health consumerism and give patients vested interests in cost-savings. Their demands for more cost-effective testing should offset the declines imposed by more penurious insurers and government agencies.  The rise in self-testing products, which already account for 25 percent of all lab work, certainly point to that direction.  While the influence of self-testing products on laboratory revenues has yet to be determined, they should help to accelerate the drive toward large, centralized industrial labs at the expense of the local hospital-based lab, which in turn could lead to more competition between cytotechnologists and clinical technologists for the remaining business.

4. Most New Technologies are transformational not sustaining 

Digital imaging, telemedicine, and nanotechnology will change what pathologists do, not how they do it.  Many pathologists interviewed for this study see the world around them changing while their practices remains relatively the same.  New digital imaging technologies could blur the borders between pathology and radiology departments as radiologists with greater experience in digital image management could become new gatekeepers.  Thanks to rapidly accelerating adoption of telepathology and teleradiology, national and even global competition for radiology and pathology services is market fact
. In today’s globalized telemedicine market, regulatory barriers are no longer sufficient to assure job protection.

5. Not a Zero-sum game

Expanding scope of practice for technologists will not come at the expense of pathologists.  On the contrary, refining and expanding the scope of practice for cytotechnologists could prove essential to increasing the productivity and efficiency of cytopathology will enhance the economic security of both professions.

Growing demands on cytopathologists could encourage more efficient use of cytotechnologists in harvesting and evaluating samples managing local physical and digital specimen files and databases and networking with similar facilities worldwide, and serving as consultants to the cytopathologists when evaluating which tests can be performed on which samples.

6. Blurring Borders of Specializations Demand New Training Approaches

As telepathology becomes more commonplace, management of the digital image takes on great importance.  Radiologists, declaring themselves the masters of digital imaging, are claiming to be best able to manage pathology imaging as well by saying that it is really radiopathology.  Cytologists must decide whether their profession should include their own specialists in digital imaging management that is unique or promote the development of a medical digital imaging specialist who would be cross-trained in both pathology and radiology.

From lab table to bedside.  As genetic science and nanotechnologies mature, the pathologist may be transformed from a clinician’s consultant to a clinical provider.  Developing a direct relationship with the patient and stepping out from behind the “invisible provider” image may be pathologists’ best response to foreign outsourcing.  What new kinds of support functions should cytotechnologists provide as pathologists take a more active role in patient care?  And what new skills and capacities will they need to provide them?

Next Steps

The future is moving in several directions at once.  There is no single response to the market forces that redefining healthcare in general and cytology in particular. Several possible new professions as well as expanding the scopes of others are all possible in the years ahead.  In this report, The Forbes Group identifies the new ways in which the patient-clinician-pathologist-technologist relationships can change.  While we could speak to market efficiency, these do not always speak to what is best for the patient or the practitioners.  The question as to which of the possible solutions are best for cytopathologists and cytologists should be made by the practitioners themselves.  

Rather than examine changes in cytotechnology alone, any new profession must be made in the larger context of the relationship between patient, clinician, and cytologists.  ASC cannot put one cytology profession in play and not the other.  ASC needs to engage in a dynamic exercise that examines the future of both cytopathology and cytotechnology.  By putting the trends outlined in this paper in play and assessing how they will change the role of cytology in future care, the Society can determine how cytopathologists can best serve patients in these future environments and how, in turn, cytotechnologists can best serve them.  
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Objective

In August 2006, the ASC requested assistance in addressing an increasingly contentious issue among its membership – the future role of cytotechnology in the practice of cytology. This requested was made based on recommendations of ASC’s Study Group on the Future of Cytotechnology, which was formed to explore the possibility of developing a new cytotechnology profession perhaps modeled after the physician assistant or nurse practitioner.  In a June 2005 report the study group, authored by Jean Taylor but submitted on behalf of the entire committee, found, “The rapid decline in the total volume of Pap smears that is just beginning to be reported across the nation could already be altering the favorable employment rates [cytotechnologists] have enjoyed for the last decade.”
  Pap tests currently account for 80 percent of a cytopathology lab’s workload.  Any serious or, to use the Study Group’s description, “rapid” decline in Pap smear volume would cause concern for cytotechnologists’ very economic survival.  As will be shown later in this report, while “rapid” may have been a bit of an overstatement at the time the Study Group’s report was written, the National Cancer Institute was already finding steady declines in Pap test screenings across all ethnic groups even before more recent dampening influences such as the aging female population, the introduction of alternative tests that led to a recommendation of longer lag times between screenings, and FDA approval of HPV vaccines could have impacted patient behavior.

Cytopathologists, on one hand, are concerned that the loss of cytotechnologists’ support could undermine their practices.  On the other hand, some pathologists are insistent that cytotechnologists’ economic security not be purchased at the cost of their own scope of practice or the quality of patient care.  In other words, reform of cytotechnology or scope of practice expansion should not be “a solution in search of a problem.” 

The Forbes Group, which has worked with numerous professional societies to help them cope with these profound changes, has determined that technological breakthroughs alone are not sufficient to justify a new profession. Several so-called professions that existed solely to support or use a new technology often disappeared as other established professions mastered the new tool.  A profession is “a unique body of knowledge” that fills an existing or emerging market gap rather than a skill that serves a technological advance.   

While pathology came into being as the result of a technological advance, the microscope, which shifted diagnostic focus from organs to tissues and cells, it would not have remained a unique stand-alone profession without the development of a body of scientific theory to guide interpretation of the newly accessible cellular images. Without the science of pathology, practitioners would have fallen victim to others who could master the microscope.  This is a lesson the cardio-vascular and interventional radiologists learned as their professional positions were threatened when other specialists – vascular surgeons, cardiologists, and nephrologists – began using the intravenous catheter to treat disease states.

Other factors beyond medicine can influence the creation of new medical or healthcare professions and should not be ignored.  The profession of optometry emerged not solely because the invention of the phoroptor allowed non-invasive examinations of the human eye.  Essential to the justification and eventual recognition of the new profession was the increased access to lower-level care that the recognition of optometry allowed. "Optometry was legalized in the United States in order to protect the right of a class of citizens to continue to earn a living" in the face of restrictions being sought by "medical monopolists," in this case ophthalmologists.
  In other words, recognizing optometry was justified, over the objections of ophthalmologists, because it expanded access to care to those who would not have otherwise received it.  In fact, as will be noted, this proved to be the case in the U.K where a growing skills shortage, rather than technological advances, drove the National Health Service (NHS) to insist that the Royal College of Pathology develop an expanded scope of practice for the medical science profession. 

ASC engaged The Forbes Group to determine:

· Does such a skills gap exist to warrant the creation of a new profession?

· What forces would support or suppress a redrawing of the scope of practice for cytotechnology?

· Who would be the beneficiaries who will be served and who will pay for more skilled technologists?

· Are there others prepared to enter this gap?

ASC, understanding that any change in professions had to deliver added value to the patient, echoed the concerns of the Study Group and specifically asked:

· Would access to healthcare for underserved communities be enhanced?

· Would pathology productively and efficiency be enhanced?

· Would the additional training proposed for the new profession benefit the community hospital pathology group?

· What opportunities are there for a new profession?

· What are the threats to the current field of cytopathology (pathologists, cytotechnologists, medical technologists, pathology assistants)?

I. Methodology

From January through April 2007, Richard C. O’Sullivan, chief economist of The Forbes Group, undertook a broad examination of cytology.  This review included both current and emerging means of identifying and diagnosing cancers and other atomically identified diseases that are complementary as well as those that compete with cytopathology practices.  The process began with a series of interviews with leaders in the cytology, pathology, and medical sciences recommended by ASC.  

The Forbes Group reached beyond this group to other medical and health professionals including representatives of potentially competing professions, such as radiology, hospital administrators, insurers, technology development firms – especially in new diagnostic treatments such as telepathology and teleradiology – and government health policy experts in the U.S., U.K, E.U., and India.  Our goal was to identify the social, economic, technological, and political forces that were determining where, when, and by whom cytology would be practiced; the changing conditions and demographics of the patient, and how public policy and private initiatives will influence who will pay for these services.  We then set out to determine how these changes would influence the market for laboratory services in general and cytopathology in particular and alter the relationship between cytopathologists, cytotechnologists, and the patient.

The research also examined trends outside current cytology such as patient-managed care regimens, including new self-testing products that may one day make patients more active participants in their own care; critical demographic trends, such as the aging of the population; the increased levels of educational attainment and ethnic diversity and their influence on the incidence and treatment of diseases identified through cytopathology, and the rise in lifestyle-modification programs and other environmental management practices that will influence disease management policies.  Our research also examined outsourcing to local and distant suppliers and how shifting these services overseas could influence any future professional development strategies.

Albert Einstein once observed that we cannot solve problems using the points of reference in which they were created.  This broad overview was taken to provide ASC’s leadership with needed knowledge to adopt alternative views of their members’ profession and practices in order to encourage new approaches to a problem that has been frustrating their decision making for several years.

The environmental scan methodology used in this report was designed to:  

Identify the trends influencing the incidence, diagnosis, and treatment of cancers and other potential illnesses identified through anatomic pathology

(
Impose potential changes in healthcare policies on those trends to determine how changes in healthcare financing will influence patient access and provider resources

(
Determine how these trends will influence the relationship between: 


1.) patient and pathologist,



2.) clinician and pathologist,



3.) pathologist and technologist.
(
Assess how changes in those relationships will reshape their respective scopes of practice and skill requirements
Far from a linear exercise, this research puts all the participants in cytopathology in play to determine how changes in their relationships could change the demands placed on them and the skills required to meet those new demands.

Background

Erosion of Core Market

ASC requested this study because systemic declines in demand for the core cytopathology services were seen as potentially harmful to both cytopathology and cytotechnology, a critical support function for the practice of cytology.  Johns Hopkins University’s 2006 decision to close its cytotechnology program due to lack of applicants was seen as a bellwether of the profession’s eroding ability to attract the most talented applicants to the field.  Interviews conducted by The Forbes Group found that the decline in demand for Pap smears (see graph below), the single most common cytology activity, coupled with more parsimonious fees imposed by CMS and other insurers, is leaving many cytotechnologists and cytopathologists in fear for their jobs.  To understand where one is going, one first needs to understand how they got where they are.

The current practice of cytology is divided between cytotechnologists, laboratory-based technicians who perform laboratory tests, and cytopathologists, MDs who interpret cytotechnologists' findings.  Any changes in the scope of practice for cytotechnologists can only be seen and understood in the context of changes in both atomic and molecular pathology, the professional services that laboratory technicians support.  The ASC’s mission is to promote excellence in cytopathology [by] striving for the highest quality of patient care.   Therefore, any assessment of health or medical care must begin with the patient.

The Future of Cervical Cancer

With CMS cutting test fees, cytologists cannot count on demographics to make up an appreciable difference in their revenues.  The at-risk population for cervical cancer, women between the ages of 16 and 50, will be virtually unchanged from 2000 to 2010, according to the U.S. Census Bureau as increases in among those the ACS has identified as the highest risk group, those 21 to 30, are offset by declines among older women.  Over the next decade, these trends will flip as the number of women among the highest risk group remain stable, reflecting the lower birth rates of the 1990s, while those born in the 1980s move into their 30s and 40s.  Overall, the at-risk population for cervical cancer will grow at a rate only one third as fast as the population in total over the next 20 years.  In the last decade, 2020 to 2030, those at least risk, those women 16 to 20 and those 40 to 50, will grow at a rate nearly twice that of the total targeted female population.   

While ACS guidelines recommend that cervical cancer screening continue until age 70, our graph looks only at those aged 16 to 50 because, “There is general consensus that the incidence of cervical cancer in older women is almost entirely confined to the unscreened and underscreened. Screening in the unscreened population can reduce morbidity and mortality from cervical cancer.  Evidence suggests there is very low risk of cervical cancer for women aged 50 and older in countries with organized screening programs.”
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Demographics alone, however, actually understate the potential fall in Pap smear demand.  Molecular and genetic testing, which provide not only diagnostic but prognostic evaluation of potential cancers, and more effective Pap tests such as LBPs, are expected to result in longer repeat intervals between tests further eroding cytopathology’s patient base.  Supporters of molecular testing are suggesting that if test results are consistently negative, women over 30 would need to be tested only once every three years.  Some of these tests, such as genetic and molecular testing, which are currently not in the domain of either cytotechnology or medical lab science, are being claimed by both specialties. This could break cytopathology’s near-monopolistic dominance of cervical cancer diagnosis. 

The rise in complacency among at-risk women may already be happening.  The proportion of women over 18 having annual Pap tests peaked in 2000 at 81 percent, well below the 90 percent targeted by the HHS “Healthy People 2010” initiative, and had fallen in every demographic group by 2003.  Newly developed HPV vaccines could further erode the proportion of the female population choosing to have the recommended annual screening, despite the fact that these vaccines affect only 70 percent of possible viral causes of cervical cancer.  Even though the American Cancer Society (ACS) in its published guideline for the HPV vaccine cautioned, “it is critical that women, whether vaccinated or not, continue screening according to current ACS early detection guidelines,” some fear that a false sense of security the vaccine could engender would further reduce the incidence of screenings and the further extend the time between screening visits.  In fact, the ACS expressed concern in its final recommendations that, without concerted public health and policy efforts to assure vaccinations among immigrant, rural, and low-income women, screening practices may decline among them even if they are not vaccinated.
  Recent political debates on mandating HPV vaccines for public school children, while creating a swirl of controversy, have, if nothing else greatly increased public awareness of the product.  
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One should note that even supporters of molecular testing and the HPV vaccines recognize the important role that the regular Pap test plays in getting women to their gynecologists for routine pelvic exams that can catch other conditions than just those identified through the Pap test.  In a critique of the American Cancer Society’s 2002 review of its Pap Test guidelines (the most recent), one health expert observed, “The current guideline review did not address the importance of a pelvic and rectal examination during annual visit. These do not detect cervical cancer, but may facilitate identification of other types of cancer or gynecologic conditions.”

 Therefore, these declines are taking place even though the medical community generally is reluctant to dismiss the Pap test, despite the potential redundancies, and continues to encourage regular gynecological exams. “‘The perception is that the annual Pap smear drives volume,’ said Dr. Walter Kinney, a gynecological oncologist at Kaiser Permanente, the health maintenance organization. ‘I don’t see anyone raising their hand volunteering to give that up.’”
 General Education Doesn’t Help.  Rising education levels was one factor that was proposed to offset these declines because it is assumed that more highly educated people are more proactive in their personal healthcare.  What surprisingly little research exists is inconclusive.  One such study, conducted by the Stanford Center for Primary Care and Outcomes Research suggests, “that individuals with less educational background are willing to take greater risks to avoid health states of dependency.”
  However this conclusion is qualified by noting, “invariant behavior is more apparent at lower educational levels.”  Other studies have supported this cautionary qualification.  A World Health Organization report on education and societal health found the health premium from education is limited to low levels of education and that “individual-level studies suggest that the relationship between education and health is non-linear and somewhat concave,” demonstrating that the health returns from education drop precipitously after high school.  For high school graduates and the college educated, the health value for education is insignificant after controlling for income, life-style indicators, or geographical location.
  Therefore, the rise in college educations among women, which now stands at 24 percent, is unlikely to offset patient losses or explain the decline in screenings since 2000.  

As we will discuss later, the growing market share of Catastrophic High Deductible Health Plans (CHDPs) and other products designed to dampen demand in the name of “health consumerism” could cause the consumption of Pap tests to fall even farther.  

Reproductive Health Education Does Help.  On the other hand, the decline in funding for reproductive health education in public schools could be a contributing factor in the decline in cervical cancer screenings in the United States.  While in the U.S. public funding for such programs has suffered, they have prospered in the U.K.  A report funded by the British government found, “education, both in schools and beyond, has a key role to play in supporting sexual and reproductive health, as well as mitigating its effects on individuals and communities.”
  If this is a factor in the decline in Pap tests, it implies that this trend could take years to reverse.
A Global Market Solution?

While aging populations, improved health, less casual sexual activity, and better STD prevention, specifically in the use of condoms, have caused cervical cancer to decline in the U.S. and other developed Western markets, the disease remains a major killer elsewhere in the world.  It is the most common form of cancer death in Central America and Sub-Saharan Africa as well as a significant killer in Southeast Asia and South Africa.   The most significant barriers to Pap tests in these countries are access to skilled pathologists, lack of reproductive health education, and assuring sample quality.  Another factor is the inability of local health providers to respond to positive test results.  Failure of local governments to place adequate resources into treatment infrastructure has also frustrated efforts to increase testing that could bring down cervical cancer mortality rates.  While the opportunities for remote testing still remain elusive, advances in telepathology, the decline in technology costs, and the improvements in telecommunications, especially Internet access and wireless communication, could open these markets to American cytopathologists.  However, without some form of donor support, this market will be compromised by patients’ inability to pay Western rates.  
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Opportunities in Non-gynecological Markets Are Limited

Offsetting the reduction in demand for gynecological testing and diagnosis are demographic forces and possible breakthroughs that could increase the demand for non-gynecological tests.  While clearly none of these new developments has demonstrated a promise to significantly offset the anticipated declines in gynecological activity, they are certainly worth noting for the influence they can have on redefining the patients and the practice of cytology. 

Accounting for nearly a quarter of all deaths in 2004 (the most recent data available), cancer is the second only to heart diseases as the most common cause of death in the United States.
 For better or worse, these will be growing markets.  The oldest baby boomers turned 60 last year, an age when cancer is more common. “People in their early 60s are six times more likely to get cancer than those 20 years younger.”
  According to the most recent annual report of the National Cancer Institute, “As our nation's population grows and ages, more people will get cancer. The economic burden of cancer is taking its toll.  The costs of cancer diagnosis and treatment are on the rise and will accelerate the national costs of cancer treatment.”  Next to prevention, screenings that result in more timely diagnosis and treatment are the most effective means of holding down cancer treatment costs.

New screening developments are emerging that could expand the role of cytology, especially in non-gynecological oncology and nephrology.  For example, a new stool test for colon cancer that is proving to be as accurate as sigmoidoscopy is now well along the FDA approval process.  This test, which could be claimed by both cytotechnology and clinical technology specialists, raises an interesting question that will be addressed in more depth later: Where, in the future, will the borders between clinical technology and cytotechnology be drawn.  In nephrology, less invasive urine cytology has been found to be as effective as core biopsies in detecting renal graft rejection and is preferable in pediatric nephrology where tests for rejection must be performed frequently.  Again, in a discussion on changing health insurance practices, we will look at how the move to health consumerism could possibly undermine potential growth of the demand for such tests.

Demand Factors

In addition to the demographic changes just discussed, other major factors are influencing the demand for cytology services and changing when and why lab tests will be ordered and by whom. Not the least of these is the decline in employer-sponsored insurance coverage. The government and consumers, themselves, are emerging as reluctant substitutes for employers as primary payers for health insurance.  The demand for pathology services could grow or shrink depending on how they choose to exercise their new market influence.

Less Insurance Coverage forcing treatment choices

The steady erosion of employer-sponsored insurance is leading to a “passive socialization” of American healthcare as the social safety net widens to serve some of those who lack traditional employer-based healthcare coverage.  The proportion of the under-65 population with employer-sponsored health insurance fell from 72 percent in 1990 to 63 percent in 2004.  Over the same period, proportion eligible for Medicaid grew from 9 to 13 percent while those with no health insurance at all rose from 14 to 18 percent.  Including those over 65 years old, combined Medicare and Medicaid spending accounted for 33 percent of all healthcare consumption in 2004, up from 28 percent in 1990.
  In addition, facing medical costs inflation that is running at twice the rate of all consumer price increases, government health policymakers and private insurers are focusing on three cost-containment strategies to dampen the rising healthcare bills:

· Impose restrictive pricing policies to ration care,

· Introduce consumer incentives to reduce health service consumption,

· Increase competition among providers by expanding patient access to alternative providers.

We will address the first two here.  The last of these, expanding provider access, will be covered in the discussions on supply drivers and technologies.  

Contradictory Federal Policies

Price Controls.  As its market muscle grows, the Center for Medicare and Medicaid Services (CMS) is increasingly using pricing policies to discourage consumption of medical and health services.  Pathology has not been immune. Under pressure from primary care physicians (PCPs), CMS announced cutbacks in reimbursements for pathology.  In a new set of rules promulgated in May 2006, CMS announced two separate redistribution initiatives that would shift $4 billion in Medicare Part B dollars to fund increased compensation to PCPs, which will result in an overall five-percent reduction in pathology payments in 2007 with the professional component of pathology services being hit hardest.  An additional one-percent reduction in pathology payments due to a change in pricing methodology resulted in an overall decline in CMS pathology payments of six percent in 2006 and will grow to seven percent in 2010.  It is noteworthy that these changes were significantly scaled back from the original requests of primary care specialties.  In an attempt to provide some balance, the proposed rule accepted proposals of the College of American Pathologists (CAP) to increase the work values of some pathology codes.  Combined, these changes will effectively ration pathology services.
 

This action is part of a broader effort by CMS and private insurers to cut back on “unnecessary” lab tests and screenings.  A 2004 study by the American Heart Association found that doing CT scans of all stroke patients produced lower overall costs and better patient outcomes than selective scanning.  According to the study’s authors, the increased spending on scanning is more than offset by making an earlier diagnosis and getting the patient treated more quickly.  For example, CT scans in cases of abdominal pain have virtually eliminated unneeded appendectomies, which used to account for a third of those operations.
 

In spite of such evidence, Medicare imposed lower rates for radiology services in 2007 again by limiting certain professional fees to dissuade physicians from requesting tests. The cuts are projected to trim Medicare spending on imaging by 1 percent in hopes of saving $8.1 billion over 10 years.  

Not surprisingly, private insurers follow CMS’s lead.  CareFirst set lower rates for a variety of doctors in July while “hitting radiology particularly hard.”
  ASC, CAP and the American College of Radiology have common ground to try to reverse the “penny wise but pound foolish” budget cuts for screening and testing services.

Increasing Accountability.  While constraining consumption of medical services, CMS is also trying to increase accountability among physicians through “pay for performance (P4P) schemes, which will financially reward or punish providers based on cost per outcome.  P4P programs require developing quantifiable measures of performance.  Driving the P4P movement, which is being embraced by some private insurers as well, is the simple fact that while healthcare spending per person in the United States is twice that of most other Western countries, there is scant evidence that Americans are measurably healthier or at least less sick.
  But evaluating the quality of healthcare through “evidence-based” population health statistics, however, has proven elusive.  First, most measures of “health” implicitly involve environmental factors beyond the influence of the healthcare system.  Second, the metrics of care currently used to manage pay-for-performance schemes – the right care at the right time and place – are open to substantial interpretation.  Consequently, many health quality schemes eventually involve some input measures as proxies for outcomes.

The Free-Rider Principal in Action.  The current payment system, which reimburses for inputs, not rewards outcomes, leaves health providers with few incentives to restrict tests.  In 2004, Virginia Mason Medical Center (Seattle, WA) attempted to work with local employers and insurers to cut health-care costs by challenging some referrals of the more expensive medical tests. “Consulting with the big insurer Aetna Inc. along with Starbucks Corp. and several other big local employers, the hospital revamped how it treated some expensive ailments, cutting down high-tech tests and high-end specialists. But a troublesome pattern emerged: The more cost-effective it became, the bigger financial hit the medical center took.”  For every $850 MRI denied, the medical center lost $450 in profits.  “Everyone gained but Virginia Mason,’ according to its chief of medicine, Robert Mecklenburg.” 

Francois de Brantes – a former health-care program director at General Electric Co. who now coordinates a program funded by employers that pays doctors bonuses based on patients' outcomes – examined the Virginia Mason experiment and concluded, “Unless you tackle it, any health-care reform doesn't have much chance.”

Virginia Mason proposed a bonus system that would allocate a portion of the savings back to the hospital.  Only Aetna, which accounts for only ten percent of the medical center’s revenue, agreed to participate.  The other insurers, knowing that Virginia Mason could not treat patient referrals differently by insurer, have not participated in the bonus program while pocketing all of the benefits from the costs savings.

Exactly what CMS’s pay-for-performance system will look like, what it will measure and even whether it will be implemented at all remain uncertain.  But the U.S. is not alone in the search.  Organized international efforts to develop consensus measures of healthcare quality are that go beyond lifestyle and environmental factors are being developed.  Foremost among them is the Health Care Quality Indicator Project (HCQI) managed by the Organization for Economic Cooperation and Development (OECD).  First launched in 2001, the project claims 23 participating states including the U.S., Canada, Mexico, U.K., France, Germany, Denmark, Japan, and Australia.  The goal of the project is “to measure and compare quality across countries in a meaningful way.”  To date, the project has achieved consensus on the kinds of data that need to be available, definitions, collection strategies, and measurement priorities.  Among the data being tracked are cancer screening rates, in addition to waiting times for hip fracture surgery, diabetes management, and mortality rates for several chronic diseases including heart disease, stroke, and asthma.
  The project’s emphasis on preventative care practices could prove a boon for cytologists and molecular pathologists as well.  

The critical question of ASC and its members, of course, is how CMS can be expected to balance its two conflicting strategies of restricting prices paid for services, such as cancer screenings, while mandating their use.

Employer-Sponsored Care System Breaking Down
The modern U.S. healthcare system dates from the wage freezes imposed on government contractors during World War II.  The Roosevelt Administration imposed the freezes to limit consumer spending and prevent hyperinflation in a market with few consumer goods and a severe civilian labor shortage.  The predominantly large manufacturing firms competing for the huge defense contracts needed to build the “arsenal of democracy” also competed for workers and began offering pension and health benefits as recruiting incentives that would not influence immediate spending power.  After the war, organized labor began insisting on similar benefits for its members in other large firms.

Today’s U.S. health insurance system, a legacy of the tactics to subvert WWII wage freezes, remains primarily employer financed.  Although employer-based health plans still accounted for 54 percent of healthcare spending (excluding patient out-of-pocket costs) in 2004, this system actually began to unravel in the 1990s as the Just-in-Time (JIT) and Quick Response (QR) business practices and organizational designs began to favor smaller business models.  Conventional wisdom is that the decline in coverage has been caused by large employers cutting benefits.  In fact, the drop in coverage has been caused, for the most part, by employees voluntarily or involuntarily leaving large firms with insurance for small firms that do not offer health benefits. 

Although in 1965 Fortune 500 firms employed one in four American workers, they accounted for only one in fourteen 40 years later.  By 2001, for the first time in a century, businesses with fewer than 100 employees accounted for half of the jobs in the United States.  These businesses also tended to be non-unionized service providers.  By 2005, small businesses claimed credit for over half of the nation’s Gross Domestic Product (GDP) and held title to three-quarters of all new patents issued over the previous decade. From 1995 to 2005, the percentage of workers with medical insurance fell from 77 to 52 percent.
  Until 2006, most efforts to reform employer-based health insurance exempted small businesses.  Now, most policymakers accept that such exclusions would make any employer-based reform hollow.

	Types of firms most likely to offer health insurance coverage:


	Types of firms creating most 
jobs in US:

	· Large

· Blue collar

· Goods producing firms

· Unionized

· Full-time
	· Small

· While collar

· Service providers

· Non-organized

· Contract work


With employer-financed care in systemic decline and the uninsured population growing – reaching 16 percent of the total U.S. population in 2005 – some health policymakers are searching for means to uncouple the employer-insurer relationship.  On the national level, legislation has been proposed to tax health benefits by employers as income while offering tax credits for the purchase of personal insurance plans.  The logic behind this approach is to encourage “patient empowerment” by giving them a vested stake in healthcare spending.  With their consumption of healthcare subsidized by third-party payers, such as employers, patients are expected to consume excessive amounts of health services.  However, shifting from employer-sponsored to patient-managed care is expected to reduce consumption.

At the other end of the reform spectrum are state governments, led principally by Massachusetts and California, that hope to reverse the trend by mandating employer-based universal health plans that include all employers, including firms with as few as twenty employees.  By April 2007, eight states either had implemented or announced intentions to implement government-sponsored universal health insurance with mandatory participation to include small firms. Combined, these states account for 28 percent of the national workforce.
   California, by itself, accounts for 14 percent of the nation’s uninsured.  Should this trend continue, government payers would dominate the U.S. health market and have much more in common with the Japanese and European healthcare systems, a trend that health policy experts have labeled passive socialization.

Health Consumerism On the Rise

Health consumerism is currently enjoying a groundswell in support as a way to counter-balance rising healthcare costs.  Some health policy think tanks, such as the Gingrich Group, believe that the lack of market incentives for insured patients has led to over consumption of medical and health services.  If this were the case, a potential way of blunting the impact of the coming age wave and reducing healthcare demand would be to encourage more pro-active consumer behaviors and more healthy lifestyles now.  This concept is now being manifested in two ways: consumer-driven healthcare plans (CDHPs) and employer-driven wellness programs.  The former could have a very dampening effect on medical screenings, patient visits, and pathology while the latter could increase demand for screenings and pathology services.

Before discussing these two approaches, however, one should note that economic empowerment has its critics.  According to the Center on an Aging Society at Georgetown University, people with chronic health conditions generally use more health care services, including visits to physicians, hospital care, and prescription drugs. According to a 2002 Employee Benefits Research Institute study, one percent of patients account for twenty percent of healthcare spending and that the top ten percent account for well more than half, suggesting that economic incentives may not significantly reduce total demand.  Some fear, however, that left to their own devices, consumers will underestimate health risks and under invest in health services.  Karen Davis, president of the Commonwealth Fund, believes that “the discipline of the marketplace” will restrict preventative as well as elective care.
  If this proves true, then shifts toward consumerism could have a dampening influence on health screenings such as cytology tests.  Others suggest that patient empowerment has the potential to improve the quality of care but not necessarily at a lower price.  

The CHDP Stick.  To empower consumers and hold down the insurer’s premium costs, most plans involve a combination of Catastrophic High Deductible Plans (CHDPs) and consumer-managed Health Savings Accounts (HSAs) or Health Reimbursement Accounts (HRAs).  Although HSAs have “use or lose” balances, HRAs return any unspent balances to the account holder, usually the insured.  Whereas HRAs are meant to encourage more informed consumer choices, some experts fear that they may reduce needed health services instead as consumers forgo prescribed treatments to keep account balances flush.  This could be especially true among lower-income workers who are trying to keep balances high to pay for deductibles as high as $3,000.  
Nonetheless, a 2005 study by McKinsey and Company compared 1,000 members enrolled in full-replacement CDH plans in the U.S. to a control group. McKinsey found the “CDHPs are delivering on their promise to increase consumer engagement and reduce utilization.” The McKinsey study found that CDH members

· exhibited a greater commitment to wellness and prevention,

· were more likely to follow treatment protocols for chronic disease,

· were more likely to identify treatment alternatives, and

· focused more on value and raised questions about cost of services.
Aon Consulting, whose parent company is an employee benefits firm that offers CDHPs, has found after five years of CDH experience that a number of CDH cost-evaluation studies are emerging and the data are “very positive.” The Aon report found that “CDH cost studies consistently show that CDH participants use less care than non-CDH participants. They have fewer in-patient hospital admissions, fewer outpatient hospital visits, fewer primary care visits, fewer emergency room visits and higher utilization of generic drugs.” 

Skeptics, who remember that HMO supporters made similar claims thirty years ago, maintain that these data reflect cost shifting from the insurer to the insured and adverse-selection savings (i.e. only the healthiest people, for whom the high deductible represents the least risk, enroll in CDH plans similar to HMOs’ early subscribers). However, supporters claim that these studies truly measure consumerism’s savings by creating formulas that factor out cost-shifting savings through computed employee spending.  Even the pro-consumerism Aon report admits that the savings can only be achieved by adding lifestyle management capacities (e.g. weight reduction and smoking cessation) that help create alternative outcomes to disease.

The Wellness Carrot.  Complementing schemes to make patients more “rational consumers” of healthcare is a growing movement to give employers more control over health insurance premiums.  According to the Kaiser Foundation, employer health insurance premiums have climbed at double-digit rates in eight of the last ten years.
  Insurers, in addition to trying to contain or shift costs, are also more aggressively seeking ways to reduce the calculated risks of their insured pools through lifestyle management efforts.  

As well as financial carrots, employers are creating numerous sticks to improve their employees’ aggregate health and lower premiums.  While some now reward employees for better lifestyle behaviors – such as maintaining healthier weights, being physically active, or quitting smoking – through bonuses and lower employee contributions to premiums, others, like agrochemical giant Cargill, are engaging lifestyle coaches and health counselors and are requiring compliance with their recommendations as a condition of employment for at-risk employees.  Risk reduction policies by employers that focus on changing lifestyles and anticipating health problems, while sure to face legal challenges from civil libertarians, could prove a boon to ASC’s members as more screening practices are seen as an essential component in developing intelligent health-management practices.
The private sector is not alone in developing lifestyle management practices.  Non-healthcare public institutions are being used to deliver lifestyle changes.  The use of public schools has proven a controversial venue in trying to combat growing childhood obesity and adult-onset diabetes among children.  Schools in Campbell County, WY met with outrage when they recommended training for obese children.  Schools in four states now include Body Mass Index numbers on report cards.  Starting this school year, a new federal rule requires that all school districts receiving meal subsidies create a "wellness policy" outlining goals for nutrition and fitness. 
  Meanwhile, a growing number of communities are using senior centers as venues to collect health information, encourage greater health self-management, and encourage more screenings and tests in hopes that more preemptive treatment will reduce the amount of healthcare consumed by the elderly, who while only 14 percent of the population consume 65 percent of healthcare services.

Supply Factors

The Coming Shortage of Pathologists

To fully understand the changes that cytotechnologists must undertake, one must examine the changes facing cytopathology and pathology in general.  In addition to responding to the same issues discussed above, pathologists are facing other change agents that will influence the demands that they will place on laboratory technologists, including cytologists.  

This is a politically sensitive issue for some pathologists who, also facing declining demand, price squeezes from CMS and insurers, and encroachment by other medical professions, are concerned that any restructuring of cytotechnology could only be done at their expense.  This zero-sum approach is inconsistent with market analysis that seeks to identify the win-win relationships that assure commercial growth.  The goal of this report is to identify those win-win opportunities for cytology and the roles each profession will play in taking advantage of them.

This Time the MD Shortage Is Real.  ASC reports that there is evidence that MDs, facing growing patient loads, are reluctant to serve as the overseers of laboratory findings and that fewer physicians are choosing pathology in general versus a specialty in cytopathology in particular.  While some of the pathologists interviewed for this report rejected this claim, a recent U.S. Department of Health and Human Services (HHS) study confirms the trend.  The nation may already be facing a shortage of primary care physicians (PCPs).  HHS now anticipates shortages of several non-clinical medical specialties as well, including pathology.  In fact, in an October 2006 report, the Department’s estimate of the future supply of pathologists is among the most pessimistic of all of the specialties cited (see below).  

In fairness to the shortage doubters in ASC’s ranks, the shortage/surplus debate has raged now for a century with conventional wisdom swinging like a pendulum.  Over time, the changing prognostications have led to a series of national and local health policies and budgets that went from one extreme to the other by either over-and under-investing in medical infrastructure and education.  In addition, the current recognition of a doctor shortage by the American Medical Association (AMA) represents an abrupt about-face for the medical profession. For the past quarter-century, the AMA and other industry groups have predicted a glut of doctors and worked to limit the number of new physicians.  In 1994, the Journal of the American Medical Association predicted a surplus of 165,000 doctors by 2000.
  Maintaining more traditional behavior, the College of American Pathology (CAP) refused to share its forecasts for this paper.  But, if past predictions proved so poor, why should this latest forecast be taken more seriously than past prognostications?   

Medical School Investment Frozen.  Due to sharp cuts in medical school support in response to the projected oversupply of physicians in the late 1970s, no new medical schools were opened in the U.S. from 1982 to 2005.  With the domestic supply of new doctors fixed, while a larger and older patient population continued to demand more care, much of the increase in the supply of physicians has come from outside the U.S.  Today, nearly a quarter of all practicing licensed surgeons in the U.S., for example, are foreign born and educated.  The certification process for foreign doctors to temporarily or permanently practice in the U.S. or tap into the services of U.S.- trained doctors now working outside the country has become so commonplace that the capacities of many foreign medical schools are well known by American hospitals and other employers.  

Dr. David Blumenthal, professor of Medicine and Health Policy at the Harvard Medical School, estimated that in 2005 new medical school graduates were “averaging two or three job offers.” He notes that while observers are tempted to conclude that assessing the medical workforce needs is a fool’s errand, to dismiss this reemerging debate would be a mistake.”   As Michael Whitcomb, vice-president for medical education at the Association of American Medical Colleges (AAMC), put it, “No one saw a real doctor on the [street] corner selling pencils” in 2000, the year in which, in 1994, the AMA famously predicted that there would be an over-supply of doctors.  In fact, a 2002 survey of medical school graduates began to point to shortages in several medical specialties. It reported an average of four job offers per graduate in several specialties including pulmonary critical care medicine, anesthesia, and radiology.
  (We will return to the importance of radiology and its shortage later in the report.)  Besides being supported by recent market history, current predictions of shortages are based on a better understanding of the influence of forces outside the practice of medicine and simple demographics. Today’s analysts have learned from the miscalculations of the past and incorporated a better understanding of economic growth, insurance policies, and employer benefits on healthcare demand.
  

The Aging of the Medical Workforce.  According to AMA estimates, a third of all “active physicians,” those who work 20 or more hours per week, by 2010 will be 55 years old or older.  By 2020, their share of total active physicians will top 40 percent.  Although physicians tend to retire later than most workers (more than 40 percent of all male doctors between the ages of 70 and 75 are still in the workforce, compared to only 20 percent of all male workers), older physicians are also more likely to work fewer hours. 
  So in terms of full-time equivalents (FTEs), the number of practicing physicians is actually lower than these doctors’ numbers would suggest.

Up until now, the number of recent medical school graduates and immigrants with medical degrees had offset declines from retirements.  The HHS expects the balance will tip in the next decade as the acceleration in retirements will outnumber medical school graduates whose numbers have changed little from year to year since the 1982 establishment of a moratorium on new medical schools in the U.S. due to the anticipated surplus of doctors.

The Gender Factor. In addition, the growing proportion of women physicians is expected to exacerbate the doctor shortage.  The proportion of new medical school graduates who are women has risen from just ten percent in 1980 to close to half of all graduates today.  So far, women have exhibited a tendency to retire slightly sooner, spend fewer hours providing patient care, and are less likely to work in rural areas.  As their share of the over-55 workforce grows from one in eight today to one in four by 2020, the rate of retirements is expected to accelerate.  It is not surprising that, in December 2003, the AMA abandoned its long-held prediction of a physician surplus and in 2006, for the first time, publicly stated that the nation may be facing a doctor shortage.

Increasing Administrative Demands.  In addition to rising retirements, the HHS study found that increasing regulation and paperwork are reducing the time doctors spend in delivering care.  For example, because of increases in administrative demands, the report estimates that the 56,000 net gains of physicians between 2000 and 2010 actually represents an increase of 50,000 full-time equivalent (FTEs) doctors.  In some specialties, pathology included, the decline in productivity due to administrative overhead has been even more severe.  The anticipated six-percent increase in the total number of active pathologists translates into a one-percent increase in FTEs.
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Making these projections even more alarming is their stark contrast to anticipated increases in demand.  The aging of the population, overall economic growth, and anticipated medical breakthroughs and technological advances are expected to increase the demand for medical services well in excess of supply trends.  The projections for pathology are particularly alarming as number of FTE practitioners is expected to grow by only one percent while the demand for pathology services will grow by 23 percent.  There simply is no way that productivity and technology are going to close so substantial a market gap.

As mentioned earlier, all of this is happening at a time when CMS is imposing price caps on pathology services that are directly impacting doctors’ compensation and, thereby, creating further disincentives for medical school students to enter the field.

Why the Shortage Matters.  Settling the debate on the potential shortage of pathologists is more than just idle speculation for ASC and its members.  A newly created cytotechnology practitioner, recently developed in the U.K. was specifically targeted by ASC as a possible model for the U.S. and, in part, helped to inspire this report.  According to the Royal College of Pathology (RCP), the primary force that led to expanding the scope of practice for cytotechnologists in the U.K. was the growing shortage of pathologists.  The RCP, along with the British Institute for Biomedical Science (IBMS), worked together in response to pressure from the National Health Service (NHS) to reevaluate the level of support that cytopathologists needed to effectively and efficiently evaluate the large number of lab tests in the face of shrinking supply of licensed practitioners.  Therefore, this new profession did not result from a technological change but an economic necessity to hold down costs and prevent pathology tests in the U.K. from being outsourced through telepathology to foreign markets.  

Can It Happen Here?  While CMS’s market dominance is growing, it has yet to acquire the economic muscle to dictate practice scopes to the medical professions.  In addition, the American dual healthcare system that has both federal and state oversight makes such demands unenforceable.  Congress, however, has permitted CMS to use its power of the purse string to impose standards despite the constitutional requirement that health, safety, and welfare be devolved to the states.  Cytology has suffered this first hand through the Gynecologic Cytology Proficiency Testing (PT) mandated by the 1988 Clinical Laboratory Improvement Amendment.  The unqualified failure of that misguided experiment serves as a caution to future attempts to use federal spending programs to arbitrate standards.  This is especially true now that, nearly two decades later, some are finally challenging the program’s constitutionality. At the state level, where licensing authority currently resides, the patchwork quilt of state licensure requirements makes national practice standard-setting extremely difficult, a simple fact that telemedicine advocates have already learned and that retail clinics are beginning to experience. 

On the other hand, as tests become more accurate and more sophisticated to conduct and evaluate, several ASC members, including technologists and pathologists, are questioning if a new profession is emerging that would require more diagnostic skills than technologists currently possess or require functions that current scope o f practice limitations would not allow.  Could a different breed of cytopathology practitioner, similar to that of nurse practitioners, physicians’ assistants, and optometrists, emerge in the U.S.?  Undoubtedly.  In fact, as will be demonstrated below, the nurse practitioner may well be a part of the solution.

Although, like in the U.K., the shortage of professionals will drive the transformation, it will not be the result of government or insurer fiat.  The American approach to dealing with this shortage is to increase productivity of domestic practitioners through new community care practice models and expand access to foreign providers through telemedicine and telepathology.  Changes in the delivery of pathology services, in general and cytopathology in particular will demand a new kind of support from cytotechnologists that reach beyond what they do today.

Growth of community Based care

Don’t Raise the Bridge.  Lower the River.  In response to the growing professional skills shortage and the need to hold down costs, new community-based business models are emerging that are shifting healthcare out of large institutional settings and into small, loosely networked private practices.  The American Medical Association’s Council for Long Range Planning and Development has targeted changes to the medical business environment as a core driver of innovation and pathology delivery.  “Competition and economic pressures focused on the hospital setting are likely to continue to affect the choice of delivery site for pathology practice.  During the past decade, the pathology specialty has been subject to extensive regulation, placing a new focus on the role of the laboratory within the hospital and generating new ventures for the provision of pathology services. A continuing challenge to the specialty is management innovation and adaptation in the face of regulatory restrictions and cost—containment experiments.”
  

By moving out of centralized settings, such as hospitals, which, as “safety net providers” of a growing uninsured population, are seeing their budgets stretched to the breaking point, specialty practices are able to reduce overhead costs.  According to a 2004 Washington State white paper on health system reform, “Changing how healthcare is delivered is one of the most crucial activities of community collaboratives because it has the highest potential to improve quality, reduce costs and increase access.”  The white paper goes so far as to claim that community collaboratives are the only truly effective means to achieve better healthcare for more people at lower costs.  The authors conclude, “The only way we will be able to deliver healthcare differently is if we have integrated community health systems backed by appropriate technology. These community health care systems are far more likely than purchasing groups or payers to accomplish relationship-based patient care, evidence-based selection of diagnostic and treatment modalities, team care coordination, and ongoing peer-based improvement of both clinical and business processes.”  In other words, the medical profession itself is responding more intuitively to more rationally and efficiently find savings in care delivery that do not compromise patient treatment than are insurers and governments through their cost-control policies. .
   

Data published by the U.S. Bureau of Labor Statistics dramatically illustrates the shift from institutional to community-based care providers.  Employment in physician practices has grown twice as fast as in hospitals over the past decade.
  

[image: image6.wmf]Employment in Doctors' Offices Grows

at Twice the Rate of Hospitals

90.0

95.0

100.0

105.0

110.0

115.0

120.0

125.0

130.0

135.0

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

1997 = 100

Hospitals (General and Surgical)

Doctors' Offices (ex. Mental health) 

Source: U.S. Bureau of Labor Statistics


By creating non-exclusive care networks with complementary providers, these practices are able to increase their productivity and thereby offset some of the pressures of fewer specialists, such as cytopathologists.  Through more flexible and open referral networks, medical practices essentially enjoy higher capacity utilization rates than the former market model built on closed supply chains leading into and out from centralized institutions.  

The community-based care model will present pathologists with new challenges.  The referring primary care practitioner, who may not even be a physician, (see discussion on retail clinics below), the pathologist, the technician and the patient could all be in different locations.  This will make both consulting with clinicians and managing lab technicians more difficult.  Pathologists, along with radiologists, are often called “invisible” providers. A more diffused practice model would make their contribution to patient care even more remote.  It would also profoundly change their relationship with the lab technicians who, through telepathology, may be different people from test to test.  After entering the telepathology network, images may be analyzed locally or halfway around the world depending on lab work volumes and time of day.  Local rules and regulations become meaningless as the distinctions between domestic and foreign testing essentially disappear.  Pathologists and technicians may have difficulty remotely developing and maintaining the collegial relationships they now enjoy in order to assure accurate diagnoses with a larger number of participants.

Yet, while financially rational, this new business model has met political and social resistance. Not surprisingly, a growing number of hospital closures have followed the emergence of the community-based practice model. According to a University of Illinois study, low-income, largely minority and rural communities have seen a disproportionate share of these closings.  For example, hospitals in rural communities, which account for only 12 percent of the state’s population, accounted for half of Illinois’ fourteen hospital closings from 2000 and 2005.  This bias is understandable given that the misuse of emergency departments as community and chronic care service centers by uninsured patients caused the financial pressures that led to these closings.  According to the Washington State report, the proper role of the public sector is not to resist the trend but to promote greater patient education that will maximize the benefits of deinstitutionalized, community-based care networks in all communities.  Other experts have concurred that, in the absence of a centralized point that “owns the patient” and serves as has his/her ombudsman, some form of health literacy must be developed so that patients can better understand their health issues and make rational choices, a critical element that is conspicuously absent from health consumerism proposals.  As these networks promote better use of lab tests and health screenings, as well as increase practice capacity utilization – a necessity in the face of CMS and insurer fee cuts, ASC and its members should support more health literacy.

Retail Medicine: One of the most visible and potentially most controversial new trends in community diffusion in the U.S. healthcare market is the sudden expansion of retail clinics.  A novel idea just four years ago, retail clinics are becoming ubiquitous.  FierceHealth (www.fiercehealth.com), a national health industry e-magazine, ranked retail clinics the number one trend to watch in 2007 in its year-in-review December 27, 2006 issue.  One-stop clinics/pharmacies usually staffed by nurse practitioners and pharmacists (although Health Stop hires MDs) offer limited diagnostic and preventative care services, such as vaccinations and flu shots, at low fixed prices.  The average visit costs $50 to $60, a quarter of what would be charged at a traditional practitioner’s office and tenth of the cost of an emergency room visit.  Sometimes derided as “McClinics,” these businesses target price-sensitive low-income or uninsured populations, that otherwise might have sought treatment at hospital emergency departments, in high-trafficked areas that allow convenience and sometimes 24/7 services. Some companies like Health Stop and RediClinic are partnering with leading discounters, Target and Wal-Mart respectively, to bring care where lower-income patients are more likely to shop.  CVS, the second largest pharmaceutical chain in the U.S., purchased the pioneer firm MinuteClinic and plans to open 300 next year and projects that eventually almost all of its more than 2,500 pharmacy locations will have retail clinics in them.  Walgreen’s just announced the purchase of Take Care Health Systems and plans to open 400 in-store clinics by the end of 2008.  When added to Target’s and Wal-Mart’s plans, more than 7,000 retail health clinics are planned for the next three years.

Laboratory services have not been immune from this trend.  In October 2006, LabCorp signed a deal to open patient service centers in 20 Duane Reade drugstores, New York City's largest pharmacy chain and can expand the program to all of its 250 locations if the pilot proves successful.  The “patient centers,” staffed by nurse practitioners who are able to perform more sophisticated sample harvesting techniques such as FNAs, initially will collect blood and urine samples. Laboratory tests will be done at other LabCorp sites.
  Should Wal-Mart and CVS, who already have nurse practitioners working in their retail clinics, adopt similar practices, local providers of routine cytotechnology services could become a thing of the past.

Retail clinics offer the best and worst of community-based care.  While they do offer care to the financially disenfranchised, they are more likely to work with large industry labs.  Pathologists today complain about the parsimony of health insurers and CMS.  Wait until they start working with Wal-Mart!  In the retail trade, “Wal-Mart-ed” has become a term for squeezing profit margins out of suppliers.

Pathology retail referrals will more likely come from nurse practitioners rather than MDs, in spite of efforts to contrary.  In May 2007, doctors’ groups in Illinois proposed legislation that would require retail clinics to hire MDs.  Of course, this demand overlooks the simple fact that a shortage of licensed physicians was one of the drivers that led to the market opportunity for retail clinics in the first place.  The very circular logic of this legislation should ultimately prove its undoing.  Also, cash-strapped state governments have too much to lose by undermining the benefits of the retail practice model.  Currently, only one retail clinic chain, Health Stop, staffs its locations with licensed physicians.  

Nurse practitioners, as the primary care provider in retail settings, could have a profound influence on pathologists’ consultative role as the clinician.  In this case, more oversight and assistance than that provided to the traditional PCP may be needed.  In such an arrangement, would the pathologist effectively become the clinician in absentia?  If so, what new kinds of services would a cytopathologist be expected to provide and what new demands would he or she then place on the cytotechnologists or other support professionals?

ASC should work closely with retail clinics to determine what will be the most effective relationships for both the patient and the quality of the specimen harvesting and lab results.  If the cytopathologist does assume more clinical responsibilities as a result of the clinics’ staffing practices, ASC should not only assess the changes in cytopathologists’ and cytotechnologists’ skill sets, it should also effectively make the case for premium fees so that its members can share in the “supplier surplus” that these models will capture.

Homecare Next?  Looking beyond community-based practice networks and retail clinics is home-managed care, the logical extreme of the movement.  Still in its infancy, homecare is being held back more by insurers’ reluctance to put data collection in the hands of the patient or, more accurately, in the hands of technology built into the patient’s environment.  The technologies needed for most homecare services are quite mature, being a unique marriage of teleconferencing, security, and safety technologies.  In 2003, the University of Virginia Medical School created a fully functioning remote monitoring home designed to capture patient activity and biometric data and transmit in a continuous stream to a nurse-practitioner.  The total cost of the technology was less than $4,000 and was created with off-the-shelf products purchased at a single Radio Shack store in Charlottesville.  

New, implantable technologies are now being employed that could profoundly influence the kinds of tests that will be done and when.  Medical device manufacturers anticipate that, in the near future, “tens of millions of Americans with chronic problems like heart failure, diabetes and mental illness will be able to have their conditions constantly monitored, remotely and virtually, as they go about their daily lives. The payoff for patients could be more effective use of drugs; fewer and shorter hospital stays, and longer stretches between routine visits to physicians’ offices.”
  

For health insurers, it means conducting the right test at the right time.   “It’s about just-in-time medicine, instead of just-in-case,” said Dr. Adam Darkins, a care coordination expert at the Department of Veterans Affairs, which oversees the Veterans Health Administration.   The department is currently using relatively simple home monitoring devices to help manage the treatment of nearly 21,000 military veterans.

The manufacturers of these devices believe that demographics and healthcare economics will give patients and doctors little choice but to adopt the technologies as they improve. 

“The aging population and chronic diseases create an untenable drain on the health care delivery system,” said L. David Whitlinger, a health care electronics specialist at Intel, which sees the growing array of networked devices being developed for remote and automated medicine as a huge new market for its microchips.   According to Mr. Whitlinger, “The hospital bed and waiting room of the future is your home.”

Will such daily activity data be useful or offer any clues to either the pathologist or technician when examining tissue samples?   If so, how should managing, collecting, and interpreting these data be done?  These are new challenges stymieing even primary care providers.  No doubt the movement to homecare monitoring will influence the boundaries of practice scopes in all medical fields.  Also unknown at this writing is whether these technologies will increase or decrease the demand for pathology services.  Continuous monitoring could lead to more preemptive testing or it could provide new patient data that could make some tests unnecessary.  Only time will tell.

Technology

Dr. Clive Taylor, a leading authority on the future trends in pathology, claims that all medical advances begin with technological change.  Most medical specialties today are the result of technological breakthroughs, including pathology itself, which came into being with the invention of the microscope, which, in turn, shifted diagnosis from the patient and organ level to the tissue and cellular level.  Dr. Taylor is among those who believe that the influence of digital screening technologies on pathology practices could be akin to that of the invention of the microscope by shifting focus from tissues to molecules.  

Economists divide technologies into two categories: sustaining technologies and transformational technologies.  Sustaining technologies change how we do something.  They allow people to do what was done before – just better, more efficiently, or more cheaply.  Transformational technologies, on the other hand, profoundly change what we do and who does it. Cytology is facing both and sometimes determining where to classify a new technology is not as clear as would first appear.  

This confusion has contributed to the wide range of opinions of the future of cytology discovered in The Forbes Group interviews.  In some of the interviews, the introduction of truly transformational technologies such as telemedicine, which as we have already seen is helping to reshape community care delivery, or digital pathology were seen as profoundly changing the functions of cytotechnologists while having very little impact on the practice of cytopathology.  Others, like Dr. Taylor, saw these technologies as profoundly changing the entire practice of cytology.  

In truth, while economists like to use linear models such as product lifecycle curves to demonstrate the transition from one technology to another, medical science is moving in several directions at once with both sustaining and transformational technologies changing the practice and delivery of pathology services and the relationship between the pathologist and technicians. 

Sustaining Technologies

Fine Needle Aspirations

The widespread adoption of fine needle aspirations and biopsies (FNAs) has reduced the need for surgical biopsies and reduced the cost and technical demands of harvesting samples as well as the risk and inconvenience to the patient.  To the extent that cost concerns and patient fears or inconvenience had previously limited clinicians’ ordering tests, we should now see an increase in the number of cytopathology tests performed.  Indeed, several cyto-labs have created “bumps and lumps” practices that utilize FNA techniques to expand their commercial activity.  

With the growing shortage of pathologists, the question that ASC needs to address is whose hand should hold the needle?  While current cytotechnologists lack the knowledge of anatomy to “stick a needle in anything,” as one interviewee proposed, future cytotechnologists may require such knowledge in the future.  As will be noted in a discussion on multiplex testing, cytotechnologists most certainly will have greater responsibility in maintaining samples and evaluating and preserving their quality for multiple tests.  If the cytotechnologists very possibly could be more knowledgeable than the pathologist in evaluating the quality and usefulness of harvested samples, some pathologists argued that it would make sense for cytotechnologists to harvest those samples in the first place.      

This may prove especially true for FNAs.  Unlike noninvasive sampling (e.g. a Pap smear) when a broad sample is obtained with a single swab, fine needle sampling, by definition, does not result in a broadcast sample.  To assure a definitive diagnosis, multiple samples of equal quality and characteristics must be harvested.  Is this an effective use of the cytopathologist’s increasingly scarce time?  Would sampling fall to a cytopathology assistant?  If so, ASC would need to assure that, like physician assistants, cytopathology assistants’ time is billable and reimbursable.  Alternatively, would a patient visit a local pathology lab (or retail clinic) and have samples harvested there by the technologist who could immediately evaluate the quality of the result?  Alternatively, as noted in our discussion on retail clinics, nurse practitioners, whose scope of practice already includes performing FNAs, are beginning to replace physicians as primary care providers.  They could perform this function for those who choose the retail channel for medical services.

Of course, as noted by the Office of Biorepositories and Biospecimen Research at the National Cancer Institute, “The reliability of data derived from biospecimens is related to the quality and consistency of the specimens themselves.”  While the safety of the patient and the quality of the diagnosis should be the primary focus of such a debate, cytopathologists must consider that without samples they have no jobs. How to best balance accessibility and quality must also always be a crucial consideration when evaluating distribution of labor in scope of practice discussions. Scope of practice rules that restrict patient access to samples or raise the cost of sample harvesting, justified or not, will have a negative effect on the demand for cytopathologists’ services. 

Liquid-Based Pap Tests (LBPs)

The development of LBPs is another technology success story that could undermine the demand for cytotechnology services.  Even though the American Cancer Society has recommended since 1980 that “conventional cytology can be performed safely on most women every three years, annual screenings are expected annually.” 
   LBPs, which address some of the shortcomings in conventional Pap smear samplings, allow for longer intervals between screenings, two to three years, without any degradation in cervical cancer detection.  Because, with LBP, the sampling device is placed directly into a liquid fixative instead of being smeared onto a glass slide, there is improved adequacy of the specimen.  This technique reduces cell overlapping and decreases background obscuring common to conventional cytology that affect the test’s accuracy.  It also produces residual material that can be used to test for oncogenic HPV DNA.   The ACS revised its cervical cancer screening recommendations in 2002 to extend the time between screenings to every two years for most women and two to three years for women over 30 who have had three consecutive negative findings using LBP tests.

Self-test kits

Self-screening products, led by in-home pregnancy, diabetes, and cholesterol tests, comprise the fastest growing over-the-counter healthcare product group today.  Home diagnostic and monitoring devices are now available for diagnosing HIV, tuberculosis, hepatitis, West Nile virus, and a host of allergies.  Over the counter (OTC) diagnostic products also exist for fertility testing, drug abuse screening, paternity testing, and even DNA and genetic testing.
  

Today, at least 25 percent of all medical tests are done outside the hospital laboratory.  While over-the-counter alternatives to long waits at hospital labs are appealing, the trade off is quality of diagnosis.  According to Jim Nicols, Ph.D., director of the Clinical Chemistry Laboratory and Point-of-Care Testing at Baystate Medical Center (Springfield, MA), “The tests you buy in your local supermarket can be of similar quality to what we perform in the hospital at the bedside,” Nichols says, “but not necessarily similar to the quality of testing performed in the lab.”

The continued rapid growth and sophistication of these products in an ever-widening range of illnesses are expected to have a profound influence on disease detection.  

ASC needs to monitor the degree to which self- and home-testing products could help or hinder the demand of its members’ core services as the eventual impact of these products on traditional lab services is still not clear.   While no one is suggesting that patients will harvest their own samples needed for cytopathology tests, some cytopathology labs expressed concerns that self-screening devices could threaten existing business by increasing competition from clinical pathology labs.   As already noted, double-digit healthcare cost increases assure that the medical community and insurers continue to place even greater emphasis on screening and prevention as the primary means of containing runaway medical and healthcare spending while at the same time trying to control costs.  More sophisticated home testing could serve as a first screen to minimize unnecessary tests that would allow more reasonable pricing and higher volumes of more advanced pathology work, possibly reducing total lab test requests and further encouraging competition from medical technicians who have already tried to expand their scope of practice into cytotechnology.  The ASC Study Group report observed that cytotechnologists were the highest salaried of the lab specialties.  Cash-strapped hospitals would not require much encouragement to give med techs the opportunity to argue their case.  

Alternatively, as more use of home testing kits shifts lab work from small local labs to large industrial labs medical technologists may find more employment opportunities in companies such as LabCorp, leaving the cytotechnologists as the only lab techs left on the hospital staff to work with those samples that still need to be harvested professionally.  Under such circumstances, the cytotechnologists may need to possess more general skills costing  cytopathologists the unchallenged access to cytotechnologists they enjoy today.  

A third potential outcome is that inexpensive home testing products could eventually increase the number of patients being screened and identified for more detailed professional screenings thus creating more work for both the cyto- and medical technology specialists.  

Vaccines

The medical field is now undergoing a “vaccine renaissance” whose accomplishments may even eclipse that of the last golden age of the 1940s and 1950s.  Three new vaccines were licensed in 2006, the most ever in a single year.  Many predict that this is just the beginning.  There currently are 60 vaccines approved for human testing and potentially a dozen or so of these are in late-stage clinical trials.  David Fleming, director of the Bill & Melinda Gates Foundation's global health strategies program explains, "It may turn out we have a perfect storm here of several different things coming together at the right time” which has made vaccine development and access a cornerstone for future health management.  Those perfect storm elements include advances in virology and immunology that some say will allow this next generation of vaccines to even surpass the success of the Salk vaccine, a growing emphasis on proactive and preemptive health treatment and greater public financial commitment due to recent pandemics such as AIDS, SARS, and Avian flu.”
  

While some point to the threat of bio-terrorism as a factor, the term “vaccine renaissance” could be found in the literature well before September 11, 2001.  A 1997 Institute of Medicine white paper noted, “A number of explanations have been offered for the vaccine renaissance, all of which probably apply. These include industry's gradual appreciation of the potential of the National Vaccine Injury Compensation Act passed in 1986; great advances in molecular and cellular biology and biotechnology, and the promise of genetically engineered vaccines; dedicated efforts to develop vaccines for such key needs as AIDS prevention; understandings about the infectious etiologies for some chronic diseases; greater awareness of the cost-effectiveness of vaccines as a public health measure; WHO's Expanded Program on Immunization (EPI) and a better than doubling of the number of vaccine doses purchased by UNICEF beginning in 1985; and growing concern about antimicrobial resistance.”
  According to the Institute of Medicine (IOM), the AIDS epidemic and concerns for developing solutions that were applicable the developing world environment made vaccines the solution of choice.  To be effectively delivered in developing countries, any solution would have to accommodate a low-skilled primary care provider, few infrastructure requirements, and accommodate a passive patient.

In the process of trying to develop a still elusive AIDS vaccine, researchers had to first better understand the immune system and how to deliver a vaccine when that essential trigger had broken down.  The result has been advances in immunology that has allowed the development of vaccines to treat a broad range of illnesses, including cancer.

There are two kinds of vaccines: therapeutic vaccines, which actually attack and destroy existing tumors, and prophylactic vaccines, which attack the viruses that are understood to cause the tumor.  Successful development of the former could have a very positive affect on the demand for cytology especially if they create opportunities to treat what are currently inoperable tumors.  The latter, of course, would in the very long-run reduce the need for cytology services.  But the development period for prophylactic vaccines could prove a boon to cytologists because manufacturers and insurers will need extensive pharmaco-economic time-series data to evaluate the effectiveness of such vaccines on large populations.

The dream of oncologists is a therapeutic vaccine to treat the nearly 600,000 patients who die of cancer each year. 
  Currently none of the dozens of vaccines in development has won approval from regulators. One of the nation's leading cancer researchers, Dr. Steven A. Rosenberg of the National Cancer Institute, insists, "there are no therapeutic vaccines that have been shown to be effective." Some have challenged this claim, whose definition of “success” is tumor reduction.  Several of therapeutic vaccines were found to extend life and improve quality of life without measurable tumor reduction.  Some theorize that these vaccines are successful in killing the tumor from the inside out leaving behind scar tissue that appears on the MRI as the same size as the original tumor.  Therefore, official pessimism may be unwarranted.

Prophylactic vaccines, while enjoying greater success, have also experienced greater controversy.  As the recent public debate on Gardasil demonstrated, some preventative treatments are going to be viewed by some as carte blanche for dangerous behaviors that can lead to the disease.  Critics of AIDS research raised this same argument twenty years ago by claiming that developing an AIDS vaccine would encourage greater sexual promiscuity.  Any treatment of a lifestyle disease will be as much political as medical.  Nonetheless, disease prevention is big business. The Freedonia Group (Cleveland, OH), an industry research firm, estimates that the domestic vaccine market was $4.8 billion in 2003 and will grow at an average annual rate of 8.6 percent through 2008, four times faster than the U.S. economy as a whole.
  

Transformational Technologies

The technologies just discussed may influence who performs certain cytology functions or could influence the demand for cytology services, but they do not represent dramatic changes in cytology itself or the skills required.  We have discussed some redistribution of responsibilities but no real revolutionary changes in the practice of cytology.  The technologies reviewed in the following section, however, do have the capacity to bring revolutions into the pathology lab and beyond.  These technologies can profoundly influence what cytopathology is and the role it can play in the quality of health.

Digital Imaging Pathology

Perhaps the most significant transformational technological advance in cytology today is the emergence of digital imaging in pathology.  As noted earlier, while digital imaging in pathology is not new, until very recently two problems have limited its use and acceptance.  The first is color calibration across devices. Until different devices could produce the exact same color gradation, any pathology test that involved multiple devices and platforms could be compromised.  This limitation, needless to say, undermined widespread adoption of telepathology.  Tagged Image File Formats (TIFFs), developed to address the calibration issue, have been around since 1992.  But the size of the file caused new concerns. Very large files are needed to provide the accuracy in color contrast that pathology demands.  Transmitting files so large can be problematic.  The files are often parsed and reassembled on the other end, a practice that degrades the image quality.  While solutions did exist, patent protection on the TIFF standards and proprietary software stalled innovations that would make digital imaging universally acceptable for pathology applications. The alternative, jpeg file format, also had problems.  Each time a jpeg file is opened, the color instructions degrade. 

Those patents lapsed in 2004. By 2006 new high-quality file sharing technologies, which assured color calibration across digital imaging media, coupled with new data compression software that minimized transmission costs and data corruption risks have revolutionized digital imaging.  Until now, teleradiology, which did not require color matching, was the dominant medical use of digital imaging and communication in medicine (DICOM).   This had led to some complacency among some pathologists who saw digital imagining’s lack of acceptance in as evidence that the telepathology applications would forever be limited.  This may now prove a false hope as the emergence of off-patent technologies is changing the telemedicine landscape very quickly.

Now, with the advances in TIFF file handling some see the changes that digital imaging brought to radiology as only a dress rehearsal for the innovations that digital imaging will bring to pathology. Through digital technology, much of the subjectivity associated with the practice of cytology will be eliminated. Digital imaging will capture and analyze details unobserved by the human eye.  Using artificial intelligence software, these images can then be compared against a national or even global electronic library of biospecimens that will provide a definitive diagnosis based on comparisons with known diseased tissue.  

However, automating a major part of the cytotechnologist’s day is not even the most significant influence of digital pathology.  With the introduction of digital pathology the distinctions between anatomic and chemical pathology rapidly blur.  No wonder Dr. Taylor in an interview with The Forbes Group called it “the most significant technological advance since the microscope.”  Through digital imagining, cytologists can apply molecular morphology to their analytical tools.  Dr. Becich anticipates that the marriage of digital pathology and pathology infomatics will cause the two branches of pathology to merge.  Introducing genetic data to this mix could lead to the creation of centralized, comprehensive pathology services.

Genomics could have been included as a separate transformational technology. With it, pathology is no longer just diagnostic; it becomes prognostic.  The pathologist is now best able to evaluate patients’ prospects, survival rates, and assess the effectiveness of alternative courses of treatment.  Dr. Taylor suggests that in the future pathologists will play a far more active role in patient treatment than the current purely consultative one to the clinician on diagnosis while stopping short of agreeing that there could actually be a hand-off from the clinician.  

Such a fundamental shift in the relationship and responsibilities of the clinician and the pathologist will most certainly influence the relationship between the pathologist and the technologist.  ASC must consider how the skills of each profession need to shift and what new kinds of support a pathologist would need as pathology moves “from lab table to bedside.”

An alternative outcome proposed through our interviews was that pathology would become more generalized and technologists would become more specialized.  Technologists would have greater understanding of the management and use of samples and be advisors to pathologists who would be piecing together technologists anatomic and clinical pathology data to create a full picture of the patient’s condition.  

These two very different yet equally plausible future relationships between cytopathologists and cytotechnologists demonstrate that there is no single right answer to ASC question on the market signals for an emerging cytology specialty.  As shown above, the role of the technologist will be driven in part by how pathologists choose to respond to technological and economic changes that are affecting their practices as well.

The dependence on picture archiving and communications systems (PACS) also has pathology moving into an area that traditionally had been the exclusive domain of radiology, the management of large digital imaging files.  Where it properly belongs is hotly debated.  Preserving the integrity of digital images, however, requires new skills that cytotechnologists do not now possess.  But leaving the process to the radiology department, where that skill currently resides, is not acceptable to pathologists, who justifiably expressed concerns about traditional radiology assistants having the understanding of the digitized samples in order to manage and preserve the data.  Movement toward storing all medical images in a central location with a single viewing technology is considered far too expensive and possibly impractical.  Radiology uses of digital media have not had to address the color fidelity issue.  Current uses of digital color outside pathology are for very short-term needs and, until now, not a major concern.  Digital pathology is far more costly that digital radiology. Slide scanners and digital storage media for such large images are far more expensive than managing digital radiology.  Digitizing samples is still a very labor-intensive process and, as will be discussed below in multiplex testing, the digital image does not eliminate the short-term need for storing the original sample.  Consequently, there is a necessary duplication in sample management in pathology that does not exist in radiology. 
What is clear is that digital pathology will require the development of some specialization among technologists to create, manage, store, and distribute digital media.  The question is whether this: will it become another pathology technologist subspecialty or will it become a skill set that all technologists must master, just as today they must master the microscope?  Alternatively, will a separate medical digital imaging specialization emerge that would serve all telemedicine applications?  In this case, as well, technologists will need to respond to their clients, the pathologists, who must evaluate digital imagining management for pathology applications requires substantial understanding of the diagnostic/prognostic value of the information or if a digital imaging generalist can provide the pathologist with sufficient image quality.

Telemedicine

Telemedicine is now a mature technology being driven more by economics, regulation and innovative practices and less by technological innovation.  As noted earlier, the technologies required for telemedicine were developed for other uses in other industries.  Therefore, medical and health applications are being rapidly adopted.  The technical barriers to telepathology, in particular, had been lack of color calibration across devices, insufficient bandwidth to handle large packets of data, lack of data format and transmission standards, and computer literacy of PCPs and pathologists.  All of these are being addressed.  The color calibration issue has been resolved and bandwidth and data compression software have addressed the most constraining transmission issues.  

The remaining issue is lack of an electronic medical record (EMR) at the doctor’s office to store the results and images.  The European Union is moving very aggressively to develop EMR standards and infrastructure as well as the next generation of Personal Health Record (PHR) standards.  The U.S. lags from five to twelve years behind in this arena, depending on how one counts, due to over-reliance on private-sector investment.  The problem with the American strategy is that healthcare providers, who have to invest in the EMRs, are not the beneficiaries.  Contrary to early assumptions that EMRs would provide efficiency and cost savings for doctors, most now agree that their true value is to reduce duplication in tests and reduce expensive complications for the insurers while raising the quality of physicians’ service to the patient.  

Most managed care companies are not offering physicians financial incentives to deploy the information technologies needed to automate practice record keeping as part of pay-for-performance initiatives, according to a survey by Health Industry Insights, an IDC company (Framingham, MA). The survey, which only included payers with some type of P4P program – and, therefore, should have had an IT investment bias – found that just 37 percent are offering physicians financial technology incentives, such as paying for some or all of the cost of technology.
  Ruth Given, Deloitte Research director for health care concurs, “Our research supports the view that physicians’ reticence to adopt online services is not due to the medical community being techno-phobic but rather is due to key economic deterrents. These include the immediate out-of-pocket costs for Internet connectivity, the related physician time costs of learning and using new systems, as well as the financial risk of possibly investing in a wrong/outdated technology. Vital factors essential for making the jump from personal usage to clinical use include integrating technology into workflow at the point of care, addressing privacy and security concerns, and demonstrating how online technologies will help physicians practice medicine more efficiently and effectively.”

Not surprisingly, only 34 percent of hospitals in the U.S. currently accommodate the electronic records in which to store the increasing volume of digital information that telemedicine technologies are creating.  Under such conditions, one should not be surprised by the observation Dr. Michael Becich, director of the Infomatics Division of the University of Pittsburg Medical Center’s Pathology Department, that pathologists are playing a passive role in EMR standards development.  Consequently, the benefits of telemedicine remain limited and diagnostic practices are only slowly changing.  In stark contrast, EMR adoption in the U.K. is at 97 percent. For the rest of the European Union, the average adoption rate is above 80 percent.  Ironically, because of lack of government support for private-sector initiatives, the federal government remains the driver of telemedicine technology development, primarily through military programs.  

Contrary to original expectations, civilian applications, however, are being driven by local market reorganizations rather than by long-distance services, as originally envisioned.  One of the original raisons d’être for telemedicine was to provide services to remote, underserved areas.  Yet, in practice, the real market appears to be large urban settings.  Shortages of radiologists, pathologists and other non-clinical specialists are already forcing health insurers to redefine “local” providers.  In doing so, a business model is being established that is becoming increasingly common.  A 2006 American Telemedicine Association survey found that 34 states now reimburse for local telemedical services, up form just 15 in 2001.  Only a few states restrict payment to local providers.  

Rationalizing Local Care Delivery.  In our earlier discussion on the profound changes brought about by the deinstitutionalization of American healthcare, we noted the major role telemedicine is playing in facilitating the migration of medical and healthcare services out of institutional environments into specialized practices.  According to Jonathan Linkous, the executive director of the American Telemedicine Association, insurers are now strongly encouraging the use of telemedicine in domestic care delivery but they are using “drop dead” letters that demand conversions to telemedical practices rather than offering incentives.  Nonetheless, with the arrival of digital pathology, the reliance on paper-based records will wane rapidly.  Telemedicine may be the only way to practice pathology in the future.  

The Outsourcing of Telepathology.  A major fear of both practitioners and some patients is the outsourcing of pathology services to providers outside the U.S.  Supporters argue that accessibility, not price, is driving off-shore telemedicine just as it is driving local telemedicine practices.  These analysts say that the shortage of U.S.-based providers, not cost-cutting by insurers or hospitals, is the reason that providers seek diagnoses elsewhere.  And the numbers are starting to pile up.  A recent study released by the Indian government estimates that the combined revenue generated by Indian-based teleconsulting, teleradiology, telepathology, and electronic transcription services for the U.S. market already accounts for two percent of U.S. healthcare spending.  

Two models are already established for cross-border telepathology: the Nighthawks model, named after the firm that pioneered it, and the Indian model, named after the country that pioneered that approach. Nighthawks are U.S.-trained and certified practitioners operating from an extra-American time zone and “are virtually indistinguishable from their domestic counterparts with respect to medical malpractice liability and price for service.” The Indian model consists of foreign providers who may or may not be American trained or certified.  In contrast to the Nighthawk providers, who assure a U.S. level of quality by using only certified and licensed providers, the Indian model is based on offering deep price discounts on services through jurisdictional loopholes that are likely to allow these providers to avoid medical malpractice liability.”
   Institutional health information management specialists need to be aware of these differences.  The outsourcing of radiology, pathology, and other medical services to practitioners who are not certified or licensed by American organizations will likely result in a shift of medical malpractice liability from providers, who are beyond the reach of U.S. courts, to hospitals, who will need to demonstrate due diligence in selecting an overseas provider. This could eventually lead to the development of ad hoc, if not formal, common international practice standards. 

Telemedicine is merely the backbone to support digital health information practices.  Telemedicine itself is not as important as the change in business and health management practices they foster and the digital technologies they support.  From an organizational standpoint, telemedicine is accelerating the downsizing and diffusion of healthcare.  It will increase the productivity and value of domestic pathology practices.  It will also expose them to foreign competition for the first time.  It will help to cause a gap between pathologist and technologist that could lead to very different working relationships in which the pathologist may not always have the last word.

Multiplex testing

Multiplex testing, which refers to the practice of taking a variety of tests to assess different medical conditions on a single sample, is also reducing the cost and patient inconvenience in accessing samples.  The ability to perform multiple tests on a single sample creates both new challenges and opportunities for cytotechnology and medical technology.  To be effective, cytotechnologists would have to be much better versed in pathology and morphology than they are now for they would have to be able to assess value of the sample and the structure for future use.  In all likelihood, the pathologist would not acquire this skill.  Therefore, the technologist would ideally have to anticipate possible pathologist’s needs in order to better understand how samples should be harvested, preserved, and tested.  The need to work on the molecular level has made some experts question if cytotechnology will survive as a separate subspecialty in biomedical technology in the years ahead, the exact opposite conclusion from those who addressed the complexities of digital pathology.  

Contrary to our discussion on telepathology, in which cytopathologists and cytotechnologists may not even share geographic proximity, successful multiplex testing seems to assume a much closer collaborative and collegial relationship between the two professions.  In addition to the skill choices and division of new functions between cytopathologists (or pathologist?) and the cytotechnologists, ASC should first consider the business model and working relationship in which these collaborations take place.

Given this more complex environment, the question arises as who is most qualified to harvest the sample.  Would the technologist have to acquire the anatomy skills to safely lift tissue or fluid from a patient, or is there another specialist, such as a nurse-practitioner, who would be assigned to pathology labs for that purpose?


The Next Frontier: Nanotechnology

Nanotechnology is still over the horizon but no one is sure just how far.  Nanotechnology is a  highly multidisciplinary field of applied science and technology whose main unifying theme is the control of matter or the fabrication of devices on a scale 1 to 100 nanometers.  Seen as the next logical step from vaccines to actually building mechanical means of fighting tumors, nanotechnology covers a vast and diverse array of devices derived from engineering, biology, physics, and chemistry. It crosses medical functions and includes diagnosis, prognosis, treatment, and monitoring. In other words, nanotechnology is still too new to have formed itself into a unique body of knowledge, which is one of the hallmarks of a profession.  From a scope-of-practice perspective, it is still too early to say whether nanotechnology eventually will emerge as a new and separate profession as pathology did nearly 300 years ago or will become a skill set incorporated into a range of medical and engineering professions.

Therefore, we can only project what impact nanotechnologies can have on cytopathology and not whether it is a subset of cytopathology.  We can anticipate that nanotechnology will further increase the demand for cytopathologists and exacerbate the pressures from the growing shortage of practitioners as pathologists become more active participants in care delivery.  The motto of the National Cancer Institute’s Nanotechnology Characterization Laboratory says it all, “From lab table to bedside.”  With the introduction of nanotechnology, the “invisible” nature of cytopathology could disappear as it brings the pathologist in direct contact with the patient. Or will a new profession emerge between the pathologist and the clinician?  If so, how will the relationship between diagnosis and treatment change?  Cytopathologists need to assess how close they want to get to the patient and direct patient care and carve out their space in the nanotechnology world before technology and events assign that place for them.

The emergence of nanotechnology will accelerate many of the trends previously outlined in this report.  It points to a future in which more activist cytopathologists will demand more highly skilled support from a professional whose skills and scope of practice will go far beyond that of today’s cytotechnologists.  At least one new profession is emerging, but none will be an expansion of current cytotechnologists’ functions.  Rather their practitioners will possess new skills in an array of specialties needed to help deliver the broad promise of nanotechnology to the patient.
Conclusions

Is there economic justification and support for a new more highly skilled cytology profession in the U.S.?  Unequivocally, yes.  The growing shortage of clinicians and pathologists is going to require new systems of diagnosing and treating patients.  The metamorphosis of the medical community from rigid institutionalized-care supply chains into more informal, diffused, and flexible community-based networks is already changing clinician-pathologist relationships and creating service gaps that neither cytopathologists nor cytotechnologists are qualified to fill.

Will it, as in the U.K., be an expansion of current cytotechnology through a modest scope of practice expansion?  Definitely not.  First, the British market model, which is a monopsony (a market with only a single customer rather than a single supplier), does not apply in the U.S.  It took the top-down fiat regulating power of the purse strings of the National Health Service to force that change.  Second, the uniquely American dual health regulatory system, which divides oversight among the federal and state governments, makes such “pressure point” regulation difficult to replicate.

The role of the cytotechnologists must change, not because the demand for their current primary function, Pap tests, is going down but because new demands being placed on cytology in particular and pathology in general are going up.  Changes to cytotechnology will be driven by changes imposed upon its client, cytopathology.  ASC should develop future visions that put the entire clinical and pathology fields in play in order to put any changes in cytotechnology in context of changes to cytopathology’s consultative relationship with clinicians.  

Role of Pathologists is changing

An “Invisible” Profession No More

The role of the pathologist as a medical person-behind-the curtain will most likely fade away.  Shortages of PCPs coupled with more advanced diagnostic and prognostic functions within cytopathology will lead to cytopathologists taking a much more active role in disease management and, especially with the emergence of nanotechnology, disease treatment.  But what will these new responsibilities be?  Physicians often choose pathology over clinical medicine because they are more attracted to the science side of medicine than the patient service.   They may resist a more activist role and choose to yield these new responsibilities to nurse practitioners or other para-medical professionals.  In retail clinics, this may be inevitable.  If pathologists do follow the “lab bench to bedside” path, they will need to yield more responsibility in the lab.  If so, to whom would they prefer these function pass:  to pathology assistants or a newly created “cytotechnology practitioner?” Sharing diagnostic responsibilities may be a proverbial “third rail” issue  for ASC but it is one that it must engage its members to decide.  Otherwise, it will be decided for them. 

The diffusion of healthcare delivery into community-based care systems will demand new relationships between clinician, pathologist, and technologist that will be very different from today’s linear supply chain business model.  ASC’s leadership from both professions needs to engage in a discussion on the scope of practice for both in non-traditional, non-institutional treatment settings in which there is a shortage of pathologists.

Payment Systems Need to be Reformed Around Technology Investment

Ironically, standing in the way of this transition to a more efficient and cost-effective care delivery system is a reimbursement system that fails to reward practitioners who invest in the new digital technologies needed to hold down medical costs.  However, numerous experiments are now underway, such as pay-for-performance practices, which could allow a more equitable distribution of investment costs by permitting practitioners to pass onto patients and third-party payers investment costs equal to the benefits they receive.  Unfortunately, some recent experiments in pay-for-performance systems undermined rather than encouraged long-term technology investments. Assuming that this investment conundrum is successfully addressed, cytopathologists will demand new forms of support functions needed to deliver the benefits that the technologies promise.  These functions, too, must be billable.

New Divisions of Labor

Before evaluating changes in cytopathology support, one needs to assess new distinctions in cytopathology, not the least of which is whether or not cytopathology will continue to exist as an independent pathology subspecialty.  Independently, experts in health economics, when addressing the impact of the diffusion of healthcare delivery, and specialists in medical technology, when evaluating the implementation of digital pathology, questioned whether the distinction between anatomic and clinical pathology would be relevant in the future.  Even assuming that it is, the changes in the division of labor between clinician and pathologist will profoundly influence the kinds of functions the pathologist will perform and, in turn, the kinds of support required.  Physicians need not be told that people resist contemplating their own deaths, physical or professional.  That is why the ASC leadership must be bold and consider the conditions under which the two specialties combine as a result of either technological advances or provider shortage.  How they would prefer such a change to play out and what support requirements they can put in place now to assure their preferred outcome is crucial to defining both pathologists’ and technologists’ futures. 

The demands of new technologies will create new frictions among medical specialties.  How they are resolved will have a significant influence on the practice of cytopathology. For example, the rise in digital pathology will demand an understanding of large digital image files that currently exist only in the radiology department, which is now championing the concept of a single, centralized depository for all digital image data under its experienced auspices.  How convenient.  Who will control the image may well determine the role of the pathologist and from whom he or she will need assistance.

Role of technologists must change to accommodate

It Is Demand, Not Lack of Demand, That Will Define the Profession

A new cytotechnology profession will emerge, but not because the demand for Pap smears is in systemic decline.  The diffusion of healthcare delivery may require that cytotechnologists be able to practice more independently from cytopathologists in order to meet patients’ and clinicians’ needs.  In a distributed environment, where samples will be harvested may well determine who will receive them.  A cytopathology specialty among nurse practitioners could emerge whose members would harvest samples and evaluate their quality before digitizing and sharing them with cytopathologists’ clients throughout the community.  For some years now the American Society for Clinical Laboratory Sciences has been promoting a Ph.D. certified “Lab-doc,” similar to the successful “Pharm-doc,” which faced similar opposition from the AMA before market forces and expediency forced the reform.  The AMA also initially resisted the recognition of the physician assistant profession until CMS provided reimbursements and doctors realized that using PAs effectively actually increased physicians’ pay by allowing them to focus on higher paid services..  Has the market finally caught up to ASCLS’ ambition?

Mirroring Changes in Pathology or Reflecting Them?

The introduction of molecular pathology could create as many ambiguities among technologists as it could for pathologists.  If the distinction between anatomic and molecular pathology goes away and pathologists become more generalists, would technologists need to become even more specialized than they are today to balance?  Conversely, with multiplex testing becoming more common, will the technologists need to possess a wider knowledge of diseases as well as morphology, genetics, and molecular pathology, in order to collect, store, manage, and perform tests on samples?  Would this über-technologist serve more in a consultative than support role to pathologists?  In all likelihood, yes. 

Digital imaging technologies will also present unique challenges in the cytology or pathology lab.  A cytotechnology practitioner may also need to cross-train with radiology to understand how to create, manage and preserve digital pathology images.  Perhaps a new subspecialty of radio-technologist will emerge whose practitioners understand the complexities of managing digital files and their uses in diagnosing disease?

Finally, ASC needs to evaluate what new needs its pathology members will face as clinical pathology and then nanotechnology shift their practice “from the lab table to the bedside.”  What new support will those new responsibilities demand?

No One Answer

ASC engaged The Forbes Group to determine if “a skills gap exists or is emerging to warrant the creation of a new profession.”  What we conclude is that there actually are multiple skill gaps being created both by technology and economics that are changing where, how, and why pathology is performed.  There actually are several new specialties emerging based on how different public policies, market pressures, and medical breakthroughs actually play out.  In the opposite analogy from the old story of the six blind men and the elephant, ASC seemed to be looking at the features of several different emerging professions and tried to envision them within a single professional.  

This paper also underscores the point that one cannot evaluate the requirements of a new profession that serves cytopathologists without making some assumptions as to how pathology will change.  The changes in cytopathology are not linear but multi-directional.  The purpose and skills required of a cytotechnology practitioner need to be assessed holistically.

Recommendation 

Several forces are creating a variety of responses to the ASC Study Group challenge.  All have both positive and negative implications for both cytopathologists and cytotechnologists.  

· Will pathologists become more generalized causing lab technologists to become the specialists?  

· Will nurse practitioners become the primary care physician in a decentralized community-based care delivery system? If so, will they be routinely ordering lab tests and performing the FNAs?

· If further advances in home testing combined with retail clinics push up to half of clinical pathology tests into industrial labs, will cytotechnologists become the only remaining lab tech in the community setting?  Or will medical technologists try to expand their scope of practice into cytotechnology?

· Will healthcare consumerism result in a more activist patient who demands tests or a more parsimonious one who challenges lab test orders?

· Will pay-for-performance system succeed in encouraging greater investment in technologies that will lead to more preemptive treatments and more testing?  Or will government agencies and insurers continue the false economy of squeezing lab test fees?

· Will loosely connected community-care networks of independent specialty practices make pathologists even more removed from patient care or will nanotechnologies move pathology to the patient’s bedside?

· Will telepathology and teleradiology create a new profession of “medical digital imagining specialist” and, if so, what will his/her relationship be to the cytotechnologists and the cytopathologists?

These are only a few of the forks in the road that cytology can go down in the not too distant future.  But none are paths that practitioners are forced to walk.  Some will benefit payers others patients and others professional care providers.  Before ASC can select professions against that could provide models for a new profession, ASC’s leadership needs to decide which of these roads it would prefer to take to promote the profession and remain relevant in the changing environment now evolving.

Unfortunately, ASC’s members are quite divided on the direction that they need to take.  By monitoring the Society’s listserv one quickly uncovers two groups whose vision for the future of cytology are diametrically opposed.  One group is very defensive about preserving the existing borders of cytopathology and cytotechnology.  The other is very open to expanding the scope of support professions, as long as the services remain billable to the practice.  For this reason, any resolution of the issues identified by the Study Group and this report needs to come from the ASC leadership and not an outside consultant.  

Alternative Futures Exercise

The next step for ASC is to develop alternative futures for pathology and lab technology that all embrace those changes that can be assumed with certainty but differ in the key elements that can influence the patient-clinician-pathologist relationship.  We know for certain that community hospitals will continue to close and large specialized regional mega-hospitals will replace them.  Trends in community care such as retail clinics and retail labs will emerge to fill the growing vacuum in patient care despite the AMA’s protests.  There will be a growing shortage of pathologists and other medical specialists will insist that someone fill the gap.

The forks in the road.  But there are uncertainties in the future of pathology that should be explored and the best course chosen.  ASC should examine a future in which health consumerism and pay-for-performance both successfully emerge as proactive forces of preventative care and another in which patients underinvest in their health and pay-for-performance plans stifle investment and innovation.  In each of these worlds, cytopathologists will face very different market pressures.  ASC needs to put in place now responses in the form of scope of practice changes for cytotechnologists, nurse practitioners, and pathologists that could address both ways that serve both the patient and cytologists’ best interests.

Own the Future.  The future does not project in a straight line from today to tomorrow.  It spins out in all directions from the present and, like light through a prism, is bent by events.  Alternative future scenarios are narratives that describe possible future outcomes and allow practitioners to assess which outcomes serve them best.  In this non-linear approach ASC’s leadership can resolve the concerns of the two diametrically opposed member groups discussed above in a way that assures the economic security and professional integrity that both seek.  If it does not other professional groups will drive those changes for pathology.  ASCL could be an ally or an adversary.  The AMA’s traditional siege mentality and very recent conversion to accepting the reality of a physician shortage has hurt more than helped the medical profession by unnecessarily creating conflicts between medical and healthcare professions.  

We recommend that ASC hold an Alternative Futures Summit that employ different outcomes based on the market forces identified in this report.  Leaders of both the conservative and progressive wings of its membership are engaged.  From this exercise, new visions for cytology and pathology can be developed that will serve ASC’s members well in all of the different futures analyzed.  From that ASC can determine what support services this new form of pathology will require and what kind of professionals are best suited to provide them.
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