Health Seminar Series - Emerging Diseases

February 25, 2000

Session 4 – “Emerging Infectious and Non-infectious Diseases in Russia” and “Teledermatology”

Dr. Arnauld Nicogossian introduced the fourth session in the Health Seminar Series on Emerging Diseases, the sixth of a series of continuing education programs sponsored by NASA’s Occupational Health Program, Office of Health Affairs (OHA), in cooperation with the Uniformed Services University of the Health Sciences (USUHS).  He introduced the speakers for this session: Dr. Victor Maleyev, Deputy Director of the Central Research Institute of Epidemiology, Russian Ministry of Health (RMH), Moscow, Russia; Dr. R. Organov, Director of the National Research Center for Preventive Medicine, Russian Ministry of Health; and Dr. James Logan, Medical Sciences Division, NASA Johnson Space Center, Houston, TX.

Dr. Maleyev and Dr. Organov discussed emerging infectious and non-infectious diseases in Russia, and the current state of non-communicable diseases in the Russian population.  Communicable diseases in Russia are most common in children.  Several epidemics have swept over Russia.  In spite of political problems, there have been extensive vaccinations, contributing to control of several infectious diseases.  HIV infectious diseases in Russia started to grow radically in 1996.  As a consequence, there are increased numbers of infected children born to infected mothers.  Due to increasing drug addiction, infectious hepatitis has grown since 1994.  Since 1993 there has been significant rise of hepatitis B.  It is more visible among people from urban areas.    The main causes for the significant growth of socially associated communicable diseases in Russia has been: economic and social instability, rapid aggravation of the ecological situation, changes in health behavior, and deterioration of the health care system.  In 1999, there were outbreaks of West Nile fever in three regions, at least 480 cases.  In the past, incidence of systemic meningococcal disease has swept over Russia. 

Since 1985, marked fluctuations in life expectancy have been observed.  In 1998, the life expectancy at birth was 61.8 years for men and 72.8 years for women.  There has been a steady gap between mortality rates and life expectancy.  The observed fluctuations in life expectancy at birth were primarily due to changes in mortality from non-communicable diseases, which represented the largest proportion in total mortality in the country.  Dr. Organov showed time trends in the structure of total mortality for men and women, aged 35-64 years.  Non-communicable diseases seem to be the leading cause of death in Russia, and the situation has not changed much over the last thirty years.  Cardiovascular diseases are the major cause of deaths, followed by malignant neoplasms and external causes (e.g., injuries and poisoning).  The situation is similar for men and women.

Observed trends in mortality rates during the study period in Russia explain the fluctuations in the life expectancy at birth in the country.  Both in men and in women, there was a significant decrease in mortality in the late 1980’s, followed by a sharp increase in the beginning of the 1990’s, and then a decrease.  Changes in total mortality rates were primarily due to changes in mortality rates from non-communicable diseases, namely cardiovascular diseases and external causes.  Mortality from cancers was almost stable during the last thirty years.  Changes in total mortality by cause of death during the period of social instability and economic transition (1992 to 1994 and 1994 to 1998) also show the great impact of changes in mortality from non-communicable diseases, particularly due to cardiovascular diseases and external causes.

Industrially developed countries have a similar structure of death.  Between the western European countries and Russia, the major differences consist of death rates and their trends.  At the beginning of the 1970’s, when the political and economic systems of Russia and western European countries were completely different, the death from cardiovascular diseases did not differ much between the countries.  During the 1990’s, when the political and economic systems became closer, the differences in the premature death rates from cardiovascular diseases reached 300%.  This was due to different directions of cardiovascular disease trends during the observed period.  At the threshold of the next millennium, Russia has the highest death in men and in women among the western European countries.  From this, the question rises: What are the causes for the high rates and such trends in mortality from cardiovascular diseases and external causes?  The most common point of view is that increased alcohol consumption is one of the possible major causes for the increase.  President Gorbachev’s anti-alcohol campaign that began in 1985 quickly led to the extension of life expectancy at birth during the following period of time.  This was due mostly to the decrease in mortality from external causes and, to a lesser extent, because of a decrease in mortality rates from cardiovascular diseases.

When trying to explain the sharp aggravation in public health in Russia at the end of the century, primary focus is placed on adverse psychosocial factors whose presence has really arisen in the last decade.  Surveys carried out in one of Moscow’s districts have revealed a significant increase in the levels of psychosocial stress in a random sample of men aged 24-65 years.  From that we could speculate that psychosocial stress that Russians experienced during the social reform could have led to a rapid increase in mortality rates from cardiovascular diseases and external causes.  Among the traditional risk factors, hypertension and smoking seem to be the most dangerous for the Russian population.  Results of a survey carried out on a national representative sample showed that the prevalence of hypertension increased with age and the figures are very high.  On average, 39% of men have blood pressure above 140/90 mm Hg.  Among them, the number of those who are aware of their high blood pressure and those who are treated effectively is very low.  Among women, the average prevalence of hypertension is 41%.  The results of the Russian study showed that the population attributable risk of systolic and diastolic blood pressure for mortality from cardiovascular disease is very high.  Smoking has always been widespread in Russia.  In a representative national sample of the population aged 15 years and older, the age-standardized prevalence of smoking is 63.2% in men and 9.7% in women.  The results of a prospective study have shown that the population attributable risk of smoking for mortality from non-communicable diseases, such as ischaemic heart disease, cerebrovascular accidents, and cancer is high in men.  For women, these figures are small because of the low prevalence of smoking among this population.  Therefore, smoking could be one of the important determinants of public health in Russia.  Hypercholesterolemia is not a great problem in Russia.  The numbers of both men and women with high levels of blood cholesterol is decreasing, probably due to the worsening economic situation in the country.  Analysis of available data shows that levels of traditional risk factors in Russia are higher than in western European countries.  At the same time, no sharp rise has been observed in these risk factors in Russia during the past 20 years.  Therefore, the increase in mortality rates from cardiovascular diseases in Russia as opposed to the western European countries is difficult to explain by the differences in the levels of traditional risk factors between countries.  Well-organized epidemiological research is needed to understand the situation in Russia.

At present, there is no national integrated program for prevention of the major non-communicable diseases; however, such programs have been developed and implemented at regional and local levels.  One such successful program is the CINDI program.  The aim of the program is to work out effective ways for health promotion and non-communicable disease prevention.  Fifteen centers are involved in this activity.  In the framework of the CINDI program, policy documents have been developed.  These documents are very important for the enhancement of preventive activities in Russia.  

In this century, the pattern of death in Russia has changed globally.  Non-communicable diseases have replaced the priority of infectious diseases, and this state has already been projected for the next century.  On the threshold of the next millennium, Russia occupies the leading position in mortality from cardiovascular diseases and external causes among the developed countries in Europe.  The existing environment of social instability and economic transition will continue to confront public health in Russia in the coming millennium.  Despite this situation, Russia nevertheless possesses adequate resources to keep public health at an appropriate qualitative level.  These resources include:  (a) existing infrastructure, involving trained medical and public health personnel, the health information system, and the expertise to manage these systems; (b) an extensive network of international health-related partnerships; and (c) a well-educated population.  The key to success will lie in Russia’s ability to forge consensus among diverse stakeholders to mobilize available resources in a systematic and coordinated manner.

_______

Questions:

KSC:  In the graphs, there was a decrease in Hepatitis A and an increase in Hepatitis C.  Was this due to a change in technology (where one can detect Hepatitis C easier) or is there another reason for the increase?

Dr. Maleyev:  Identification of Hepatitis C is a problem; there has been growth of Hepatitis C in many regions (more than double), especially among the drug-addicted.

Wallops:  The major causes of non-communicable deaths can all be impacted by the high rate of smoking and alcohol.  Are there any national programs to decrease these problems?

Dr. Organov :  Not at the national level, but there are programs at the local level to control smoking.  The government is trying to control alcohol use.  The experience is not very good in this area.

NASA HQ:  There is a much higher rate of smoking and alcohol among Russian men than women (almost 60-70% among men).  Is this correct?

Dr. Organov:  As to smoking, prevalence is high; among the 25-40 age group, the figure is even higher—around 70%.  Figures for women are relatively small.  There is a significant difference in smoking prevalence between men and women in Russia.

NASA HQ:  In the U.S., studies have shown that tobacco usage is related to alcohol consumption.  Is this also true in Russia?

Dr. Organov:  Yes, there is correlation.

Dr. James Logan was the last speaker in the Session.  Dr. Logan discussed “Teledermatology” and the new medical paradigm. With the increase incidence and prevalence of skin cancer worldwide, the issue becomes whether it is possible to use higher technology to help manage those conditions at a distance.  He used Teledermatology as an example of how telemedicine can be fused into operational medicine to give a synergistic result.

Dr. Logan concentrated on the verification studies in the medical literature, operational aspects, and process re-engineering that must occur if telemedicine is successful.  There are no experts in telemedicine; it is too new a field for there to be any real experts.  Technology does not solve problems; people solve problems.  Telemedicine is not technology, it is a way of delivering care; it is a process, not a product.  He discussed telemedicine as a process as well as the technology involved.  The Electronic Medical Record (EMR) per se is not a requirement for telemedicine; Structured electronic information management is.  Projects must be medically driven and managed rather then technology driven.   If you look at the projects that have failed, most have failed because they have been managed by technologists and driven by technology concerns rather than medical concerns.  Ninety percent of the total effort required to create an application must be expended prior to the start of operations.  The real experts in Teledermatology are:  Dr. Dennis Vidmar at the USUHS, Bethesda, MD; Dr. Joe Kvedar at the Department of Dermatology, Harvard, Boston; Dr. Doug Perednia at the Oregon Health Sciences University, Portland; and Dr. Anne Burdick at the University of Miami Medical Center.  

Dermatology was a very early telemedicine application using video teleconferencing.  It is currently one of the most common telemedicine applications.  It is an ideal “store and forward” application (it does not happen real-time).  Multimedia email has emerged as the vehicle for store and forward dermatology.  The application was revolutionized by digital camera technology.  (Dr. Logan demonstrated examples of digital images transmitted over email, and the depth to which one can zoom in to a legion, change brightness and contrast, etc.).  Eventually, 3 chip video cameras were used.  There are now various image standards and manipulation standards (the jpeg image is rapidly evolving as the standard image for dermatology).  There is also the emergence of metrics—images can be manipulated.  Additionally, the concept of remote sensing is done—hyperspectral imaging of the actual tissue.  This is being done from space, but is also currently done with the cervix and the skin.  This is the new cutting edge technology for dermatology.  In terms of the operations aspects, we are dealing with a transition between the old paradigm (patient goes to primary care provider, who does a triage, determines whether, and which, specialist is required, and if so, the patient goes to specialist) and the new paradigm (the patient goes to a primary care provider who does the triage; if expertise is indicated, the expertise is imported to the point of care).  In the new paradigm, the patient is not transferred; the expertise is brought to the patient.  What happens now is that the resolution tool can be used to lower the bar for telemedicine functionality.  It is not absolutely necessary for the specialist to be able to diagnose the problem.  They can do a remote electronic triage.  The specialist helps the PCP determine whether the patient is treated at the local point of care, or whether the patient need to be transferred to the specialist, and when.  This is a very powerful tool; it gives the specialist a way to triage at a distance.  The new paradigm also provides “education by stealth”.  When expertise is imported to the point of care, the information goes from the specialist to the PCP.  The side benefit is that with every interaction, the PCP gets smarter.  This is an important aspect of the store and forward telemedicine with the new medical paradigm.   It merges the line between clinical medicine and education (CME).

If you have a condition whose incidence and prevalence is increasing throughout the world, this is a way by which the expertise of specialists can be exported into the health care delivery area.  Dr. Logan briefly discussed the issue of medical licensure.  In the U.S., the doctor has to have a medical license in the state where they practice and where the patient lives.  This really doesn’t make much sense.  An analogy is airplane pilots—no one would ever think of licensing at the state level.  With increasing telemedicine and information management, we will reach a point where state medical licensure (the way it is done now) won’t make that much sense either.

How effective are the verification studies of Teledermatology?  Dr. Kvedar did the seminal paper in 1997.  The study took 116 patients, comparing still images (92 dpi) with an actual face to face office visit with a dermatologist.  They measured the image quality and the confidence that the physician had in evaluating a particular medical image.  They found that there was a 75% concordance between high quality still images and an office visit, and a 61-64% concordance with all images.  No specific disease category was more or less diagnostic.  Still images were as good as the physical exam in 83% of the cases.  There have been other verification studies—one found 93% concordance for skin tumors with 88% sensitivity and 80% specificity; another in 1998 had high concordance for malignant melanoma and atypical melonocytic nevi and stated that Teledermatology was sufficient for diagnostic purposes.  In DOD, the experience has been lower with only 54% concordance; however, the rank and file dermatologist is not all that familiar with digital dermatology although there are exceptions.

Dr. Logan discussed clinical process engineering as it relates to telemedicine.  The idea is to move bytes, not bodies.  However, you cannot take technology and bolt it around a process that is already inefficient.  The current clinical process is inefficient needs to be re-engineered.  It works best if you re-engineer the process without technology first.  After consolidating and streamlining (efficiency built into the process), then technology can be used to automate or semi-automate appropriate aspects of the re-engineered process.  The other thing to do is to use an incremental approach and cross-train personnel, enabling earlier specialty intervention and increasing specialist productivity.  One of the tools that can be used to re-engineer the clinical process is the concept known as “information bandwidth”  Information bandwidth is how much information one human being can reliably impart to another human being per unit of time.  Studies have been done on this.  The lowest information bandwidth is face-to-face communication.  In the professions, the must common tool to artificially bump up bandwidth is jargon; another thing to increase bandwidth is sequencing or formatting (the recipient is expecting to hear information in a particular sequence).  A good 3D graphic can be worth 10,000 words if it is designed appropriately.  The most highly effective information bandwidth language in history is the language of air traffic control.  In telemedicine, we need to translate the concept of information bandwidth into a clinical format—a condition-specific set of consensus-derived essential information elements.  Those elements are the medical history, the exam, and supporting data.  The clinical format is specific to the condition, not the diagnosis.  This maximizes the information bandwidth for a store and forward interaction.  Dr. Logan gave an example of clinical format for back pain (a condition).  The essential components of history were standardized; the same thing was done for the physical exam.  Clinical formats also serve as a good planning tool; they are utilized in conjunction with anticipated medical scenario.  These formats can be used to better define capabilities in deployed environments (space flight). For operational considerations, a platform that is “infinitely deployable” should be used.  On Earth, that platform is the Internet.  The only true infrastructure requirements should be reliable power and a reliable dial tone (or equivalent).

Dr. Logan discussed the difference between push and pull information management.  For physicians, push information management is always preferable; an example of a push technology is a pager.  Electronic mail is a combination of a push and pull technology, but is predominantly push.  Unfortunately, the worldwide web is less than an ideal solution because it is predominantly a pull technology.  It is OK for information, but from the physician’s standpoint it is a pull technology.  However, pull technology can be automated so that it functions as a push technology.  The point is beware of implementing any kind of “fetch” or pull technology for physicians, especially as it relates to telemedicine.  

Dr. Logan described the operational constraints for setting up a Teledermatology system at JSC.  The operational constraints were: to utilize existing hardware, software, and telecom infrastructure; keep the total cost below $1000 for the project; keep each teleconsult less than 5 MB; have rapid implementation (no consent forms, no patient identifiers, no encruption); minimize physician time (no physician/computer interface and no double entry).  A store and forward Teledermatology was established using multimedia email via the Internet (no patient identification was included).  Consult managers generate the consult with a consult number (only a paper database links the consult number with the patient).  Rules of engagement were defined (24-hour turnaround).  Dr. Logan showed an example of the JSC electronic clinical format.  The clinical process was re-engineered to maximize the leverage of the technology.  Dr. Logan showed some actual patient legions over multi-media email from digital images (jpeg format).  The priorities for phase 2 of the project are to increase the number of conditions and specialty applications (cardiology, ear/nose/throat), and explore encryption so the patient data can start being included in the messages.

Questions:

Dr. Nicogossian question to Dr. Maleyev:  In light of the emerging and re-emerging diseases in Russia (HIV, hepatitis B, meningitis, Nile encephalitis, etc.), what has happened to the endemic infections in some parts of Russia (Eastern equine encephalitis, etc.)?

Maleyev:  There are cases of hemorrhagic fever, but it is not common.  There is still some problem in Siberia. 

Questions for Dr. Logan:

KSC:  Do you have any information on taking this tool to the next step—looking at pathology, evaluating biopsies, etc.?

Logan:  This question surfaces a limitation of the digital camera technology.  Pathologists are used to looking at a slice of tissue under a microscope.  They focus in on where the information is, and they focus up and down through the tissue.  Unfortunately, this cannot be done with a digital camera.  A type of automated technique has been suggested—a slide could be pre-processed to pick out the area of interest; the digital camera could then be used to take images of various slices of the tissues, and software is available to “stack” the slices.  However, pathologists aren’t ready yet to render a remote diagnosis using digital camera technology.

MCV:  Please comment on medical informatics and use of computers and looking downstream to a Mars mission (where there is the problem with the delay of communications), where the computer can make the decision rather than have the physician intervene?

Logan:  Because of the communications delay (7 to 40 minutes), it appears that store and forward is really the only option with this kind of telemedicine.  It also emphasizes the importance of the clinical format; you cannot do a direct medical interview.  The other aspect relates the role of machine intelligence in doing the first pass—there is a role, but it is a small role.  One thing an intelligent agent could do is separate normals from abnormals; this is already being done in cervical cytology and breast cancer.  However, I do not think the role is diagnosing.

HQ:  Is there a tendency for telemedicine to go more wireless, e.g., palmtops?  

Logan:  JSC is looking at the role of palmtops in utilizing the clinical format.  Palmtop technology would work very well in uploading the clinical format, uplinked to a computer in a wireless mode.  There is a big role for wireless technology in streamlining the clinical process; however you have to make the health care delivery process more efficient before you overlay the technology.  
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