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(DEPUTY EDITOR, NEW ENGLAND JOURNAL OF MEDICINE)


DR. SCHWARTZ:  Last May I wrote an editorial for the New England Journal of Medicine entitled "Racial Profiling in Medical Research."  That this editorial attracted attention is particularly gratifying to me because since joining the journal in 1994 I have been privately debating the frequent almost routine use of the word "race" in reports of clinical trials, investigations of mechanism of disease, case reports and similar kinds of papers.


The reason for using racial designations in a paper about a biological endpoint was virtually never explained or justified by the authors who blindly accepted not only the accuracy of such designations but also their biological relevance.   Before long I began to delete all references to race in such manuscripts and when authors objected I asked them to define what they meant.  They could not and almost always backed down when I pointed out that the information was in any case extraneous.


At an editorial meeting of the journal in March 2001 we discussed a manuscript contending that analopril, an angiotensin converting enzyme inhibitor, was less effective in black patients than in white patients.  I objected to this paper and added that it not only lacked clinical utility but could be misinterpreted to the detriment of patients.   I asked our editor-in-chief, Jeff Drayson, what he would do with the information in the report if faced with an individual patient who needed treatment for heart failure.  His answer was, "Why don't you write an editorial about all this?"  So here I am.


I want to stress that I am discussing race only as a biological idea.  Inequities in health care, disparities in economic and educational opportunities and matters of public policy and social justice I leave to others.  My topic is different.  I contend that arbitrary and subjective racial designations weaken science.  When misused, misunderstood or mistaken, racial distinctions claiming to have a biological basis are harmful.


If there is a lingering doubt, recall the Nazi pseudoscientists who based racial classifications on phrenology, bumps on the head.  In the Nazi Lathen's  (?) Borne (?)  Project a quarter of a million Polish and Russian children with blue eyes and blond hair were kidnapped and brought to Germany for the purpose of increasing the stock of the Aryan race.   Thousands of these children who on further examination failed to meet 62 arbitrary racial criteria were exterminated.  These Nazi examples are extreme but they underscore the danger of racial classification for biological purposes.


There is to be sure considerable diversity among humans.  Everyone has a unique signature and populations can have distinctive features.  It is, however, important to acknowledge that the physical and genetic features of a population are in reality the biological traces left by migration, conquest, enslavement, rape and concubinage.  All of which spread variant genes termed alleles throughout different populations.   
The physical and genetic features of a people can also reflect geographic isolation and intermarriage which tend to concentrate on particular alleles within a population. 


(Slide.)


Now let me give you two examples.  One is the sickle mutation of the beta chain of hemoglobin which is found, as you see here, not only in Africa but also in Sicily, Turkey, Greece, Yemen, Saudi Arabia and parts of India.  This mutation we are pretty sure arose independently at least five times.  And wherever it arose is an area of malaria.  Also note in the southern part of Africa, south of Lake Victoria, these mutations are not very common.  This is black Africa down here in the south.


(Slide.)


The second mutation is the X-linked glucose-6 phosphate dehydrogenase gene that causes a deficiency of this enzyme in red cells.  It was originally thought to be an African gene but its distribution is actually global as you can see on this map.   
The sickle and G6PD alleles are relatively frequent in certain populations because they have a protective effect against falciparum malaria.  They persist and spread within and beyond populations because in the heterozygous state they confer a survival advantage.  They are not racial markers but milestones of evolution.  Biologically the idea of race is a dead end.  It cannot explain biological differences among people, whereas genes, geography, the environment and history can.


Less than five percent of all functional genes account for physical differences between populations such as the degree of skin pigmentation but these external attributes are often based on arbitrary criteria and may not give us biologically meaningful information.


A telling and relevant experiment was recently reported by Goldstein and his colleagues from University College, London.


(Slide.)


They studied micro satellite markers in 354 subjects from eight populations which you see listed here on the left side of the slide.  Micro satellite markers are tandem repeats of fairly short DNA sequences in many regions of the genome.  They are highly variable among different individuals and are useful for many kinds of genetic studies.  Using a computer program the investigators found that the micro satellite markers on chromosome 1 of the 354 subjects fell into four clusters, A, B, C and D, and that each subject could be assigned to one of these four clusters on the basis of his or her chromosome 1 micro satellite marker.


As you can see here, 62 percent of Ethiopians fell in the same cluster as most Norwegians, Ashkenazi Jews and Armenians.  Note also that 20 percent of Afro-Caribbeans fell into the same cluster as Norwegians. 


(Slide.)


Goldstein's group also found that the distribution of allelic variance of six genes, I do not show all six here because the figure in the original paper was too long to get on the slide so just pick three of them.  These genes are involved in drug metabolism and they differed significantly among the micro satellite clusters, A, B, C and D.  And you can see that there is a marked difference in population, micro satellite population A as compared, for example, with B, and also D as compared with B over here.  So these micro satellite clusters are reasonably accurate predictors of which of the allele -- of these genes involved in drug metabolism an individual will have. 


(Slide.)


Now most relevant was their finding that unlike genetic markers, ethnic or racial labels were inaccurate predictors of allelic frequencies and here I have just put these ethnic cultures A, B and C, and three of these genes involved in drug metabolism and you can see if you look across here that there are very few differences.   
In contrast to the previous slide there was no significant difference in the distribution of drug metabolism alleles when ethnic or racial labels were used.  If these results are confirmed we will have to take a new look at the argument that drug metabolism is related to skin color.


There can be considerable difficulty in identifying who belongs to what race.  Does merely declaring "I am white" mean that the person is, indeed, white?  According to some estimates most Americans who check the white race block on the census form could just as well check the multiracial box.  A National Center for Health Statistics study found that about six percent of people who call themselves "black" were seen "white" by the census taker.


And in another study by the Centers of Disease Control analyzed deaths of infants born from 1983 through 1985 and found in a very high percentage of cases that the racial designations on the death certificate and the birth certificate were different.


There is no denying the existence of racial distinctions in American life and we must acknowledge that the perception of a patient's race can influence the availability, delivery and quality of cancer care.


We also have to be concerned with race when considering environmental causes of cancer but here race is a surrogate for economic conditions that foster cancer prone environment or for cultural or societal circumstances that encourage high risk behavior.   
The targeting of black communities for advertising by tobacco manufacturers and distillers are examples. 


Now what about the fundamental biological problems of cancer?  Should the National Cancer Institute sponsor race oriented cancer research?  There is no reason to believe in the existence of relation between external appearance and the molecular mechanism of carcinogenesis.  If there are, then the thousands of research papers based on tissue culture work with HeLa cells, which were derived from the cervical cancer of Henrietta Lacks, a black women who died on a segregated ward of Johns Hopkins hospital in 1951, are not relevant to white people with cancer.


It is fundamental that certain alleles or mutations are common in some populations and rare in others.  Like the sickle mutations the distribution of certain cancer susceptibility alleles varies among different populations.   An instructive example is BRCA-1.  Germ line mutations of this gene greatly increase the lifetime risk of breast cancer.


Although the prevalence of such mutations in women with breast cancer is comparable in diverse populations there are distinctive population specific populations.  The best known are two mutations of BRCA-1 which have a frequency of almost two percent among Ashkenazi Jewish women.  These alleles are common among Ashkenazi Jewish women due to a founder effect.  The presence within a population of a gene derived from a common ancestor. In fact, there is indirect evidence that one of these mutations arose before the dispersion of the Israelites about 500 BC.


Population specific BRCA-1 alleles have also been observed in geographically isolated populations in Calibre, in Latvia, Finland, Iceland and Quebec.  There is also evidence that BRCA-1 mutations are prevalent among African American women with breast cancer but so far population specific mutations have not been found.


Although much more work on this question is needed the result is entirely plausible given the history of black women in America during the last 400 years.  It is equally plausible that the rapid rise in the frequency of interfaith marriages will disperse the Ashkenazi BRCA-1 alleles into the general population. 


It is important that the identification of BRCA-1 and other cancer susceptibility genes did not begin with assumptions about race.  If they had we would be awfully behind in our understanding of cancer genetics because, as I have stated repeatedly, the very idea of race is biologically meaningless. 


For all these reasons I would insist on a plausible hypothesis before sponsoring race-oriented research on the biology of cancer.  I would insist on a precise biologically verifiable definition of the race to be investigated.  Knowledge of population specific alleles, of cancer susceptibility genes may have a marginal benefit in developing molecular screening tests for cancer but eventually all race based biological research should be phased out because racial biology is an oxymoron.


Over the long term the field of genomics will yield many benefits and ultimately replace the need for racial designations.   
Research of the type reported by Goldstein's group should be encouraged especially as it concerns pharmacogenomics.  It is pointless and even harmful to tell a black patient, "I am not going to prescribe analopril because black people do not respond to this drug." 


Far better is the goal of personalized medicine based not on race but individual genome typing.  
I believe it is realistic to foresee a time when rapid genotyping will help physicians prescribe optimal medications on an individual basis.  It is also realistic to expect rapid and inexpensive identification of germ line cancer susceptibility alleles and let's give physicians the tools that will allow individualized cancer prevention and screening.  
I also believe it is realistic to hope that physicians will abandon racial designations when they discover that they are not needed in the practice of medicine.


DR. FREEMAN:  Thank you very much, Dr. Schwartz.


The next and final speaker is Dr. Jack Geiger of New York University.  Correction, City College of New York.

