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Report on a Cancer Cluster in an Antenna Ranges Facility Michael Peleg [email protected], [email protected]



Site:
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Rafael Ltd. Haifa, Israel



The COMCSAS conference, 9-11 November 2009, Tel Aviv 1



Presentation outline • • • •



Short introduction and background The facts Analysis and discussion Connection to the mobile phone epidemiological data • Possible preventive action • Conclusions 2



Radio-frequency radiation and cancer – examples of previous reports • Mobile phones; OR (the number of cases relative to that expected in normal population) 1.5 to 3.8, latency of about 10 years – Hardell, brain and acoustic nerve cancers – Sadetzki, parotid tumors – Some others • Military and occupational – Szmigielski, Poland military – Richter, RADAR workers, Israel – The Israeli state comptroller report 52A, 2001, Section on the I.D.F. Over 100 cancer cases. – Others with varying levels of documentation 3



Radio-frequency radiation and cancer – examples of previous reports 2 • Radio and TV broadcasting and base-stations – Vatican transmitters, leukemia, Spectrum magazine – Many other reports with varying levels of documentation • Cell level, cancer-related effects – In general the living cell is extremely complex and small perturbations, even changing the relative position of chromosomes, may trigger cancer. Werner, Oct_2009_SciAm



– Korenstein , Aneuploidy (tearing and reordering of chromosomes segments, cancer related) – Many others: immune system, cell membrane, DNA …. 4



Radio-frequency radiation and cancer – examples of previous reports 3 • RADAR (High Peak to Average Power Ratio ) – Extremely strong fields cause extreme biological effects: Special Issue on Nonthermal Medical/Biological Treatments Using Electromagnetic Fields and Ionized Gases, IEEE Transactions on Plasma Science, Feb. 2000
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State of the field, 2009 • Carcinogenic influence is indicated by numerous researches but not rigorously proved. • Thresholds of safe exposure are not determined universally, examples in µw/cm2 at 1000MHz: – ICNIRP, Occupational, (IDF) : 2000 – Israeli non-ionizing radiation law: 50 – Switzerland Italy and Belgium: 3 to 20 – Liechtenstein (decision to adopt): 0.1 • Influence of frequency, peak power, AM modulation and other factors is not well determined. • The knowledge is advanced relative to 1999 by more research and by more rigorous methods. 6



The cancer cluster in the antenna ranges The facts • Time-frame: 1982 to 1995 • The site – Rafael antenna ranges facility. – Distinct by frequent and long term exposure to diverse forms of radio-frequency non-ionizing electromagnetic radiation controlled to be within the then legal ICNIRP limits. • Method of data collection: workers interviews and later verification by workers company medical records. 7



The facts - 2 • The cluster – Five young workers diagnosed with cancer out of a group of about N=30. – Varied backgrounds and home locations, none were relatives. – The ages at diagnosis were: 34, 36, 39, 40, and 48. Periods of time in years spent at the site before diagnosis approximately: 11, 8, 3, 9 and 17. – Diverse cancer types were diagnosed. – Nothing happened in nearby locations. 8



ANALYSIS • Odds Ratio (OR) of being diagnosed with cancer up to the age of 40 and the corresponding 95% Confidence Interval (CI 95%) . (OR is the ratio of the number of cases relative to that expected in normal similar population.) • Statistical p-value: If a group of N (20 to 50) people is chosen at random from the general population, what is the probability that at least 4 will be diagnosed with cancer up to the age of 40 and at least one up to age of 60? 9



ANALYSIS RESULTS N



25



30



Pt 0.00054 0.0012 (p1:1800 1:860 value) OR
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2.8 – 22.5



2.3 - 19 2 – 16.7
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Significance of the cancer cluster • N=30 and Pt=1:860  such a cluster is expected to occur at random once in a population of 30 x 860=25800. • The results reported here are significant because there are only a few sites ( << 860 ) with this exposure to radiation in one country, and • Other cancer clusters occurred similar sites in Israel, for example – E. D. Richter et al. "Brain cancer with induction periods of less than 10 years in young military radar workers“ – The Israeli state comptroller report 52A, 2001, Nonionizing radiation in the I.D.F., More then 100 cancer cases. • The probability of all of them occurring at random is very small. • Also, I think that most clusters of this type remain unreported. 11



What does the mobile phone data tells us? • Personal risks reported here are huge, 16% for young population, OR of 8.3. • Personal cancer risks reported till now from mobile phone use are less then the smoking-related ones. Mobile phone Occupational/military/basestation A weak proximate source Powerful distanced source Local exposure Whole body exposure



Adult head from: http://www.goaegis.com/zchild5.html
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What does the mobile phone data tells us? 2 • Some mobile phone studies report tumor risks of heavy users increased by OR of 1.8 to 3.9 for organs very near to the mobile phone. • A worker exposed as permitted by the ICNIRP limits (2000 µw/cm2 at 1 GHz) suffers whole body radiation roughly comparable to that within a few centimeters from a mobile phone. • Thus OR of the worker suffering any cancer may be expected roughly similar to the OR of cancer appearing in the organs in close proximity to the mobile phone. • The workers in the antenna ranges were young  higher OR ratio if the absolute risk is not very age-dependent because of the lower baseline cancer risk in young people. • Thus the high OR reported in the antenna ranges should be not surprising. • This comparison is qualitative only due to many differences such as different populations, methods of data gathering, frequencies and waveforms. 13



Possible Preventive Actions • Set safe radiation limits not exceeding those used for the general population and adjust them according to current research results. Furthermore, reduce human exposure per setting below these limits as low as feasible. • Control the peak power not to exceed the average power limit by more than a specified factor such as 10. • If there are exceptions, that is if some persons exposure exceeds the above limits, by accident or by design due to some extreme need, the exact quantitative description of the exposure should be filed for each person and the health of the effected persons should be monitored for a lifetime to gather the important information on health effects and to enable fair assistance to the victims. • All relevant information, such as reported here, should be shared openly; it is almost useless at the local level. 14



Conclusions • A cancer cluster in an antenna ranges facility was reported. • Together with similar cases reported elsewhere it supports the hypotheses of carcinogenic influence of non-ionizing radiation. • Extreme cancer risk may occur when the exposure is prolonged, repetitive and limited only by the thermal ICNIRP limits. The 16% cancer incidence among a group of young people over a period of about a decade reported here serves as an example of the magnitude of this possible risk. • Human radiation exposure should be reduced deeply below the ICNIRP thermal limits. 15



חוקים רלוונטיים (שקף זה לא הוצג בכנס)



• חוקי הבטיחות בעבודה – –



– –



מחייבים סקר ,חקירה ומניעה של תאונות עבודה ומחלות מקצוע. מחייבים מקום עבודה למנות ממונה על הבטיחות הנושא באחריות החוקית לביצוע הנ''ל .שרשרת הניהול במפעל שותפה לאחריות זו. מחייב שיתוף עובדים בטיפול בבטיחות. כולל רשת עצומה של תקנות פרטניות.



• חוק הקרינה הבלתי מייננת – מגביל חשיפה לקרינה של הציבור עמוק מתחת למגבלה התרמית וגבוה מעל המותר בשוויץ ,איטליה ועוד. – מחייב את צהל ואת מערכת הביטחון לנהוג ככל האפשר לפי כללי חוק זה.



• המלצות משרד הבריאות – הקטנת החשיפה לקרינה מטלפונים ניידים ואלחוטיים ככל האפשר. 16



Thank you
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Computing the p-value The p-value, that is the probability Pt, is evaluated conservatively. Each of the N workers is associated with a statistical experiment with three possible outcomes: diagnosed with cancer at age up to 40 years; diagnosed with cancer at age in the range of 41 to 60; not diagnosed with cancer until the age of 60. Pt is given by



Pt 



N



N  N1



  P( N ; N , N 1



2



, N  N1  N 2 ; P1 , P2 , P3 )



N1  4 N 2 1



where P is defined in [9] eq. (3-62) (generalized Bernoulli trials) as:



Pi Ni P( N ; N1...N k ; P1...Pk )  N ! i 1 N i ! k



N is the population size, k=3 is the number of age groups at diagnosis, Ni are the numbers of cancer cases in each age group, Pi are the probabilities of those outcomes in the general population and ! denotes the factorial. 18



Computing the OR Confidence Interval CI 95% • We would like to find CI95% =[ORmin…ORmax] so that 0.95  P(OR  CI 95% | Cluster _ data) P(OR  CI 95%)  P(Cluster _ data | OR  CI 95%) P(Cluster _ data)



• Since the denominator is unity and the nominator and P(OR) are unknown, CI95 =* min(CI)… max(CI) + is computed so that P[Cluster _ data as measured or higher | OR  min(CI 95%) ]  0.025 P[Cluster _ data as measured or lower | OR  max(CI 95%) ]  0.025 19
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