
                

          

                   

        

                      

               

            

                 

              

                  

                 

                 

                  

           

                  

                  

                   

                 

              

                    

                   

                

                   

               

                   

                  

                   

                 

      

                  

                

              

               

                   

                    

                 

                   

                   

       

                   

                   

               

                  

                  

              

           

Comment  from Annie J. Sa co, MD, MPH, SM, DrPH, former Unit Chief at IARC-WHO and former 

Director of Re earch of the INSERM (French NIH), Bordeaux, France 

These c mments are made as a private citizen  r a citizen  f the w rld but my educati n and pr fessi nal 

experience give further credibility t my w rds. 

I am a physician and a scientist having spent m st  f the past 35 years w rking  n the epidemi l gy  f cancer. I 

graduated as an MD’78 fr m the University  f B rdeaux, France, als  getting several specialized qualificati ns 

(hygiene and s cial medicine,  ccupati nal medicine, spatial and aer nautical medicine, s ci l gy). I 

successfully c mpleted 3 degrees at the Harvard Sch  l  f Public Health: Master  f Public Health’79, Master  f 

Science in Bi statistics and Epidemi l gy’80 and D ct r  f Public Health in Epidemi l gy, Bi statistics and 

Evaluati n’86. While being a Harvard Teaching Fell w f r a few years I j ined the INSERM (French NIH) and 

w rked while  n secundment fr m INSERM at the Internati nal Agency f r Research  n Cancer – W rld Health 

Organizati n (IARC-WHO) f r 22 years, including 9 as Head  f Pr gramme and then Chief  f Unit  f 

Epidemi l gy f r Cancer Preventi n and 2 as Acting Chief  f the WHO Pr gramme f r Cancer C ntr l. I later 

returned t an INSERM Research Unit at the University  f B rdeaux. 

Over the decades, my f cus switched fr m behavi ral t  envir nmental risk fact rs as I was c nfr nted by the 

huge increase in cancer  ccurrence w rldwide, n t  nly in terms  f burden  f disease, but als  in incidence 

rates after due c nsiderati n t the changes in p pulati n size and age structure. As these increases cann t be 

linked t  genetic changes, n r  nly t  behavi ral m dificati ns, and after taking int  acc unt the r le  f 

screening, earlier detecti n, impr vement in diagn sis and better registrati n  f cancer, increases in the 

 ccurrence  f many cancers in different parts  f the w rld have t  be rec gnized as a true fact. The m st 

l gical p tential explanati n  f these increases is the change in  ur envir nment in the past 50 t  70 years. 

Alth ugh carcin gens always existed, the presence  f chemical and physical carcin gens in the air we breathe, 

the water we drink, the f  d we eat and  bjects  f daily leaving expl ded. While I rec gnize the exact 

quantificati n  f the attributable r le  f these c ntaminants in cancer  ccurrence remains debatable, I c ntend 

it is scientifically arguable a n n neglectable part may be due t  these p llutants. One  f the m st ubiquit us 

exp sures t  physical agents is the exp sure t  Radi  Frequency Radiati ns (RFR) which has been  ne  f the 

m st rapidly expanding, in particular  ver the past 30 years and this is accelerating. S  n the exp sure t  RFR 

will be s  widespread that it will be alm st imp ssible t  find unexp sed human p pulati ns and human 

epidemi l gy will face an unprecedented challenge. 

The NTP experimental study  n exp sure  f rats and mice t  RFR very nicely c mplements what is already 

kn wn fr m the epidemi l gy  f cell ph ne use. Alth ugh epidemi l gy is  ften presented as sh wing limited 

evidence  f carcin genicity, my c ntenti n is that m st epidemi l gical studies and in particular case-referent 

studies while finding n   verall increased risk when c mparing exp sed t  unexp sed humans d  find 

increased risk in the gr up where it is expected t be f und, namely the “m st heavily exp sed”, whatever the 

exact definiti n is, varying fr m study t  study. This is the case  f the Hardell studies in the N rdic c untries, 

the INTERPHONE internati nal study and the CERENAT study in France. Such a c nsistent finding sh uld n t be 

attributed t chance, but rather sh uld be seen as what  ne can expect, especially with a relatively sh rt study 

peri d f r what was a new exp sure. In that c ntext, the NTP study br ught additi nal evidence  n the 

carcin genicity  f RFR in experimental animals. 

M st  f the questi ns I had while reading the preliminary rep rt were answered during the 3 day meeting last 

March which I had the  pp rtunity t  attend in pers n and where I presented public  ral c mments. I was 

exceedingly satisfied t  f ll w all exchanges and discussi ns and t  n te 7 separate evaluati ns were 

strengthened in terms  f the scale  f evidence f r carcin genicity (2 fr m s me evidence t  clear evidence, 3 

fr m equiv cal evidence t  s me evidence and 2 fr m n  evidence t  s me evidence). In additi n the expert 

panel v ted unanim usly the rec gniti n that the exp sures studied increased several n n ne plastic lesi ns, 

in particular in the heart, brain and end crine  rgans. 



                  

                   

                     

                 

                  

                   

                   

                 

                

               

               

                   

                       

                     

                    

          

                     

                  

                 

                    

                 

              

      

                    

                   

                

                   

                 

                

                  

                  

                 

                  

                 

            

                   

                 

                    

                

                    

                    

                    

                    

                   

                     

    

I truly want t  c ngratulate the External Peer Review panel f r these upgrades, which I fully supp rt. The 

criteria described in the definiti n  f the levels  f the evidence  f carcin genic activity as used in the Technical 

Rep rt were met f r the upgrade t  be accepted. In additi n, I want t   utline,  ne m re time, the fact that 

the tum rs which have been dem nstrated as increased in the exp sed rats are fr m a hist path l gical p int 

 f view the tum rs which are als seen in exp sed humans. The best example c rresp nds t the schwann ma 

seen in the heart in rats and in the ac ustic nerve in humans, pr bably because the rats experienced wh le 

b dy exp sure whereas humans using a cell ph ne h ld it cl se t  their ear. The fact that rats devel ped 

gli ma as humans d  in als  w rth underlying. Finally the general pattern  f equiv cal evidence f r all 

end crine  rgans studied sh uld n t be  verl  ked. The level  f evidence was even c nsidered as s me 

evidence f r the adrenals. These effects p int t  an end crine-disrupting mechanism which sh uld be further 

evaluated and may explain why s me  f the d se-effects were n n linear. 

The next tw paragraphs address b th the rep rt but als the new d cument  n f ll w-up studies  n RFR that 

I read  n line  n June 1
st 
, 2018. I want t state that I supp rt the d cument submitted by Dr Michael Wyde and 

the need f r studies  n perinatal effects  f  n utero exp sure as well as n n cancer end p ints which are als  

pertinent t  human health. In additi n, I want t  elab rate  n tw  suggesti ns I already made in my March 

c mments, which are n t c nsidered, yet, in the June d cument: 

- F r future studies, it c uld be advisable t have an unexp sed gr up larger than each  f the exp sed  nes, in 

 rder t  build in a m re stable reference p pulati n and thereby av id the pitfalls  f using hist rical c ntr ls, 

in particular f r rare tum rs  r  ther rare  utc mes. Larger studies will turn  ut m re statistically significant 

results which are c nsidered by many as an imp rtant criteria  f evaluati n. My  wn p siti n is t argue that 

in any event statistical significance is just  ne aspect  f evaluati n  f the relati n between exp sure and 

disease. Bi l gical significance and c nc rdance  f results between humans and animals clearly reinf rce the 

strength  f the evidence  f carcin genicity. 

- Al ng the same line, may I  ffer f r c nsiderati n the pr p sal that in additi n t l  king at d se-resp nse  n 

 ne hand and pair-wise c mparis ns (a test f r each exp sure level versus the n n exp sed)  n the  ther hand, 

 ne sh uld als  c nsider a simple and straightf rward c mparis n  f unexp sed versus all exp sed taken as 

 ne gr up (if needed with the intr ducti n  f a c ntr l variable f r d se assignment). The sheer fact  f having 

larger numbers in the exp sed gr up will lead t  m re results being statistically significant. All exp sed 

animals, taken as  ne gr up, independently  f the exp sure level t  which they were assigned, devel ped 

m re tum rs than unexp sed animals f r a number  f examined sites and this sh uld n t be ign red. Given 

that survival was l wer in unexp sed rats, c mf rted by the fact that survival was l wer than in hist rical 

c ntr ls, suggesti n had been made als  by s me  ther pe ple than myself that a pr per statistical analysis 

with due c rrecti n f r survival when l  king at the  verall tum r burden in exp sed versus n n exp sed rats 

c uld have been carried  ut. These types  f analysis sh uld be very seri usly c nsidered f r inc rp rati n int  

the pr t c l  f studies t be d ne in the, h pefully near, future. 

My c nclusi n will s mewhat change c mpared t  the  ne I wr te last March. Alm st 10 years ag , Dr David 

Servan-Scheiber and myself c -wr te what is kn wn as the 20 d ct rs and scientists appeal (Paris, France, June 

2008), calling  n pe ple t  use their cell ph nes in a cauti us way. We c nsidered at that time there was 

already en ugh evidence t  advise pe ple t  rec mmend 10 simple measures t  f ll w: when calling, keep 

their ph ne as far away fr m their b dy as they c uld; use the l ud speaker; keep c nversati ns sh rt; switch 

t  the use  f a c rded landline when p ssible  r send text-messages rather than talk; av id any use  f cell 

ph ne by children and y ung ad lescents; keep the ph ne away fr m the bed  r turned  ff at night; when n t 

in use av id carrying the ph ne directly  n y ur b dy  r in y ur p cket and in particular f r pregnant w men; 

change side when talking and av id using the ph ne when the recepti n is p  r; ch  se a ph ne with the 

l west SAR; try t stay at a distance fr m pe ple using cell ph nes, in particular in cl sed settings such as cars, 

trains  r elevat rs. 



                  

                   

                 

                 

                   

                    

                  

                   

               

                 

                   

                  

                    

              

             

               

                  

                 

                       

                

                       

          

                    

                  

                 

                     

                  

                

                       

                  

                   

                  

                  

                    

                        

                 

                    

                

             

 

Since the NTP results were put in a Rep rt and since the March meeting, many instituti ns and gr ups, 

including within NIEHS, and all  ver the w rld, d n w rec mmend these precauti ns t be taken when using a 

cell ph ne. The p pulati n is finally getting m re and m re kn wledgeable ab ut cell ph nes and this is 

excellent. D es this mean the j b is d ne? Sure n t, because exp sure  f human p pulati ns t radi frequency 

radiati ns is just getting w rse and w rse by the day and  n an unprecedented scale. Whereas  ne can decide 

n t t  use a cell ph ne  r t  exert cauti n while using it, the envir nmental s urces  f exp sure are c vering 

the w rld. Devel pment  f 5G techn l gies will be launched at the level  f many cities  n an “experimental” 

basis. This experiment is being carried  ut  n humans, n t  n rats and mice, whereas the study  f these 

frequencies and intensities  f exp sure have n t yet been pr perly addressed in lab rat ry animals. Sh uld 

this be all wed? Sh uld the launching  f hundreds m re satellites ar und the earth t  leave n  z ne 

unaccessible t  Internet be d ne? D  we have the answer? I c nsider that we n w have en ugh evidence f r 

discussing preventi n rather than just precauti n f r cell ph nes. F r  ther devices, d  we need t  wait years 

and years m re t try t have results fr m alm st imp ssible t carry  ut studies t c nclude  ne apparatus by 

apparatus: are wifi r uters carcin genic? Are cell t wers carcin genic? Are smart meters carcin genic? Are 

smart watches carcin genic? When the IARC M n graph was published, the c nclusi n st  d f r 

Radi Frequency Electr MagneticFields exp sure, n t just f r cell ph nes. This was wise because this is the 

exp sure we have t  w rry ab ut, n t the apparatus delivering it. F r these  ther s urces, and while carrying 

 ut pr per experimental assessment, let us c ntinue t  take acti n in the name  f the precauti nary principle 

as we call it n w, including in the C nstituti n  f s me c untries. After all, it is just the new name  f the  ld 

Hipp cratic  ath “Pr mum non nocere” (First, d n harm). S me industries and multinati nals may have s me 

big m ney t  be l st in the sh rt term (while waiting f r evidence  f safety?) but isn’t this a g  d price t  pay 

f r the health  f the p pulati ns  f the w rld? 

My last w rds will be exceedingly practical t state the imp rtance f r the health  f all p pulati ns in the w rld 

t  have independent agencies carrying  ut the w rk  f evaluating agents. This cann t be left t  the industries 

themselves t  evaluate their  wn pr ducts, neither t  academics in the best kn wn instituti ns d ing the j b 

f r the industry,  penly  r under c ver. C nflicts  f interest have t be l  ked f r and taken int acc unt. It is 

abs lutely crucial a US instituti n such as the NIEHS remains clear  f undue p litical pressure  r influence  f 

p werful multinati nals. The same applies t  internati nal instituti ns and in particular t  the IARC. I w rked 

there f r 22 years and I still cl sely f ll w what happens. In the past, the IARC has been accused t be t  cl se 

t  the interests  f the industry. N wadays, IARC is accused  f being t   sensitive t  the pre ccupati ns  f 

envir nmentalists. In fact, fr m the inside and fr m the  utside, I am c nvinced that the IARC and in particular 

the M n graph pr gramme did an excellent j b and did c ntribute t save milli ns  f premature deaths in the 

w rld in the past decades. IARC is even m re than ever bef re needed t  pr vide unbiased evaluati n  f 

carcin genicity in a way n  ther instituti n is capable  f d ing it. Theref re the idea  f cutting funding f r the 

NIEHS as well as f r IARC if it is acted  n will lead t irreversible damage t the health  f all p pulati ns and in 

particular the m st vulnerable. It is unacceptable and unethical. Only with sufficient funding will the NIEHS be 

able t  d  what t  Dr Wyde stated in the d cument he submitted  n line f r the June meeting “Additi nal 

studies will have the p tential t  expand t  newer, current techn l gies and th se ev lving techn l gies that 

will bec me the new standard in the telec mmunicati ns industry.” This is m st urgent. 
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