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During the first week of March 2006, two stories appeared on the internet and in the press that raised issues about vaccines, thimerosal, and autism.  This presentation was designed to address the issues raised in those two reports.  But first, I want to review where we are with thimerosal in childhood vaccines.

In 2006, the only vaccine routinely administered to children that still contains preservative concentrations of thimerosal (e.g., 25 mcg of mercury per 0.5 ml dose) is influenza vaccine, and even with that, total exposure to thimerosal from vaccines is still dramatically lower than it was during the 1970s and 1980s.  Whole cell pertussis vaccine with diphtheria and tetanus toxoids (DTP) contained thimerosal as a preservative, and for decades children received 75 mcg of mercury from thimerosal with DTP vaccine in the first seven months of life.  With the addition of Hemophilus influenzae type b (Hib) and hepatitis B vaccines to the infant schedule in the early 1990s, some infants may have received as much as 187.5 mcg of mercury from vaccines given in the first seven months of life.
  But with the changes in hepatitis B dosing and the rapid reformulation of vaccines, that potential exposure rapidly decreased after July 1999.
, 
   
How rapidly thimerosal-containing vaccines were replaced with thimerosal-preservative-free formulations isn’t known precisely, but certainly by 2001 exposure would have been markedly reduced, compared with early 1999, and by early 2003 the last lots of thimerosal-preservative-containing infant vaccines had expired.(  Even with the addition of influenza vaccine to the recommended childhood schedule in 2004, total exposure to mercury from routinely administered vaccines is now dramatically lower than it was in the 1970s and 1980s; because influenza vaccine is not given to infants <6 months of age, maximum exposure to thimerosal from routinely recommended vaccines in the first six months of life is less than a few micrograms, and in the first seven months is less than what was previously contained in one dose of DTP.

In a report posted on March 1, 2006, Robert F. Kennedy Jr. wrote that 

newly released documents show that behind the scenes CDC was quietly discouraging Thimerosal’s removal.  In a July 1999 letter, vaccine producer SmithKline Beecham tells CDC it is ready to produce non-thimerosal DTP vaccines immediately and has sufficient inventories to supply the entire U.S. market during the remainder of 1999 and the first half of 2000, by which time other vaccine manufacturers would have their Thimerosal-free DTP vaccines on line….However, in November, CDC mysteriously sent a letter back rejecting SmithKline’s offer.

To understand the context in which these events occurred, we will return to the Joint Statement, issued by the US Public Health Service and the AAP on July 9, 1999.  That statement called for removal of thimerosal from vaccines administered to young infants “as soon as possible.”  However, the statement emphasized the importance of continuing to vaccinate children with available vaccines, even if that meant that thimerosal-containing vaccines were used.  
PHS and AAP continue to recommend that all children should be immunized against the diseases indicated in the recommended immunization schedule.  Given that the risks of not vaccinating children far outweigh the unknown and much smaller risk, if any, of exposure to thimerosal-containing vaccines over the first 6 months of life, clinicians and parents are encouraged to immunize all infants even if the choice of individual vaccine products is limited for any reason. 2   
The only exception was hepatitis B vaccine, which was recommended to be deferred until two months of age for infants born to women known to be hepatitis B surface antigen (HBsAg)-negative.  This recommendation resulted in many hospitals dropping the birth dose for all infants, including those born to women who were HBsAg positive or who had not been tested during pregnancy, and children who should have received the birth dose did not.
, 
, 
, 
, 

The letter that Mr. Kennedy cites was written by John Jabara, SmithKline Beecham (SKB), to Dr. David Satcher, then Surgeon General of the U.S. Public Health Service.  It stated that SKB had been approached by the vaccine contracting department at CDC inquiring about their ability to supply the entire U.S. market with diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP) and the potential for an exclusive DTaP contract.
  Did CDC seek a sole-source contract with SKB in 1999?  We can find no evidence that this was initiated by CDC.  There was a formal data gathering effort in August 1999, including questions about current and future production plans for thimerosal-preservative-free vaccines, in response to which four of five manufacturers provided information.  Informal contacts may have been made in July 1999, but we do not believe that CDC ever sought a sole-source contract from SKB for DTaP vaccine.
Besides the fact that the individuals involved in CDC’s vaccine contracting have no recollection of initiating such a contract, there are other reasons that we do not believe that there was a serious approach to SKB regarding a sole-source contract in July 1999.  CDC had moved away from sole-source contracting in the mid-1990s, in part because of the need to have vaccine available from multiple manufacturers whenever possible, in case that production problems or other factors made a manufacturer unable to provide vaccine to the public sector.

The other reason that we do not believe that this occurred was that CDC and ACIP have never expressed a preference for thimerosal-preservative-free vaccines.  Notably, this issue was discussed in detail at the October 1999 meeting of the Advisory Committee on Immunization Practices, and SKB’s offer was included in a presentation on the anticipated supply of thimerosal-preservative-free vaccines.
  The ACIP did not express a preference for thimerosal-preservative-free vaccines.  

Given the availability of vaccines that do not contain thimerosal as a preservative, the progress in developing such additional vaccines, and the absence of any recognized harm from exposure to thimerosal in vaccines, hepatitis, DTaP, and Hib vaccines that contain thimerosal as a preservative can continue to be used in the routine infant schedule beginning at age 2 months along with monovalent or combination vaccines that do not contain thimerosal as a preservative.
The ACIP’s statement, published on November 5, 1999, included the information that “one manufacturer reported that the supply of its diphtheria and tetanus toxoids and acellular pertussis (DTaP) vaccine that does not contain thimerosal as a preservative would be sufficient to meet any increased demand during the next year, and three other manufacturers are developing similar DTaP vaccines that could be licensed in the future.”

Given this context, it is not at all mysterious that three weeks later the CDC responded to SKB by stating that the National Immunization Program (NIP) has provided SKB’s updated supply information to immunization grantees, and that CDC plans to monitor DTaP ordering patterns and to provide the states with a choice among currently licensed DTaP vaccines.

In July 1999, should CDC have relied on a single manufacturer to supply DTaP for the public sector until other thimerosal-preservative-free products were licensed?  A second preservative-free DTaP vaccine (Tripedia, Aventis Pasteur) was licensed by the Food and Drug Administration (FDA) on March 7, 2001.  The following week, CDC published a report in the MMWR with guidelines on managing vaccine supply.  Two other DTaP manufacturers had ceased production(, and the two remaining suppliers – Aventis Pasteur and GlaxoSmithKline – were unable to meet national demand for vaccine.  For that reason, CDC recommended that providers who were unable to obtain sufficient supplies of vaccine drop the fourth and if necessary the fifth dose of the 5-dose series.
  In May 2002 a thimerosal-free DTaP vaccine was licensed (DAPTACEL, Aventis Pasteur), and in July 2002 CDC announced that supplies were adequate to resume the full 5-dose series.
  This sequence of events suggests that reliance on a single manufacturer from July 1999 to March 2001 would likely have resulted in insufficient supply, since two manufacturers were unable to meet demand from March 2001 to July 2002. 
The other report which was published in early March 2006 was by David and Mark Geier, who reported in the Journal of American Physicians and Surgeons that two separate data sources showed decreases in autism during the period 2002-2005, after thimerosal as a preservative was removed from vaccines routinely administered to children during the first six months of life.

The first data source they cite are reports of autism following vaccination received by the Vaccine Adverse Event Reporting System (VAERS), the passive surveillance system jointly maintained by CDC and FDA.  While VAERS has proven useful for detecting adverse events following vaccination
, 
, the system has many limitations that preclude its use to measure the true rate of occurrence of adverse events.  Failure to recognize these limitations leads to a series of erroneous assumptions and fallacies that have been well-described by Varricchio and others (Table 1).
  In particular, reports of autism following vaccines reflect the level of concern on the part of some parents and other individuals regarding thimerosal and autism, and cannot be interpreted as indicating the true rate of occurrence for autism or any other condition of concern.  People report conditions to VAERS that they believe may be caused by vaccines.  If people think autism is related to vaccines, they will report it.  So for this type of diagnosis – which some people believe is the result of vaccination – the VAERS reports reflect their concerns, not anything actually related to autism incidence.(  Woo and others have documented that during the period 1990-2001, many of these reports came from concerned parents.
  More recently, Goodman and Nordin have reported that an increasing proportion of autism reports to VAERS appear to be related to litigation.
  
The other data source presented by the Geiers is derived from the quarterly caseload data of the California Department of Developmental Services.  This is the same data source that has showed a dramatic increase in persons with autism during the 1990s that has been correlated by advocacy groups with increasing exposure to thimerosal in recommended childhood vaccines.  The Geiers report that since 2002 there has been a decrease in new autism cases, and conclude from this that these data support a causal association between thimerosal in childhood vaccines and autism.  Certainly that is what figure 3 in their paper (similar to my figure 1d) appears to show.  But does it?
The California Department of Developmental Services (DDS) provides services to eligible persons with autism.  Data are available from the DDS by quarter for the number of persons registered with the state who are eligible to receive services based on a diagnosis of autism.  Looking at the quarterly data, it is apparent that since 1994 there has been a dramatic increase in the number of persons receiving services – that is, the caseload (Figure 1a).  These are the actual quarterly numbers released by the state.
, 
  What the Geiers did was to subtract from each quarter’s caseload total the previous quarter’s caseload, and they called this difference “new cases of autism” (figures 1b and 1c).  The data were then presented in a scatterplot, similar to 1d, and regression lines were added.  What figure 1d shows is a decrease in the rate of increase in caseload for the California DDS.  Does the decrease in the rate of increase mean that the number of new clients decreased since 2002?
How much the caseload goes up in a given quarter is affected both by how many persons with autism come in to the system and how many persons leave.
   While quarterly data on client turnover are not posted on the California DDS website, an analysis of trends on an annual basis by Mickel and Taylor is available.
  Summary data from that report are presented in Table 2.  While there was a decrease in the increase in caseload in 2003 and 2004, this was because of an increase in clients leaving the system during those two years; the number of persons entering the system was essentially unchanged.  Thus, the increases in caseload from quarter to quarter should not be interpreted as “new cases of autism,” and decreases in the increase in caseload that were observed in 2003 and 2004 were not due to decreases in “new cases of autism.”  According to information provided by the DDS, a number of changes were introduced in 2002-2003 that may have influenced the growth in caseload.  There were changes introduced for fiscal reasons in 2002 and changes were introduced in eligibility requirements in mid-2003.  It is unknown if these factors contributed to the changes in caseload.

It’s also worth noting that the California DDS provides autism services for adolescents and adults as well as children; for example, during the fourth quarter of 2005, 22% of persons receiving services were 18 years of age and older.  It is not reported how many of the new clients were children, and it is in the youngest group of children – those 3 to 5 years of age – that one would expect to see a decrease in autism, if removal of thimerosal from childhood vaccines had such an effect.  If thimerosal in vaccines accounted for the dramatic increases in autism caseload observed in the 1990s, then one would expect an equally dramatic decrease in caseload among the youngest children, those 3 to 5 years of age, since thimerosal exposure in childhood vaccines has now been reduced to levels much lower than it was in the 1970s and 1980s.  There is no evidence of such a decrease in this age group, nor is there any evidence of a decrease in caseload among 6 to 9 year olds (figure 2).
In 1999, when the decision was made to remove thimerosal from vaccines as a precautionary measure, there was limited information available on which to judge whether or not there might have been harm associated with the cumulative exposure from vaccines.  But now, in 2006, there several well-designed studies that have looked at this question, and these studies do not support a relationship between thimerosal exposure and autism.
, 
, 
, 
  It is true that these studies are all observational studies, and each has its limitations, but they are consistent in their findings across different populations using somewhat different approaches.  Together, these studies provide strong evidence of no causal relationship between thimerosal and autism.
Thimerosal exposure from routinely administered childhood vaccines is now lower than it has been for decades, and if autism were going to decrease it should already be going down.  There is no evidence that this is the case.  We need to continue to use the vaccines we have to protect children from vaccine-preventable diseases.

This issue has been difficult for those of us in immunization programs to effectively address.  There are a lot of reasons for that, of course.  We have never expressed a preference for thimerosal-free vaccines, and some people see the absence of a preference now as an indication that we are backing away from the principles enunciated in the Joint Statement in 1999.  We haven’t backed away from them; in fact, we have already done what the Joint Statement called for us to do, which was to remove thimerosal from vaccines routinely administered to young infants.  None of the vaccines administered to infants under 6 months of age any longer contain preservative-concentrations of thimerosal, although a few of them continue to contain trace amounts – in quantities that are tiny in comparison to mercury exposure from other sources, such as breast milk.  Of course, much of the influenza vaccine used in this country still contains thimerosal as a preservative, and will continue to do so for the foreseeable future.  Influenza vaccine supply issues are very complex, and the supply of thimerosal-free influenza vaccine continues to be limited based on manufacturing capacity to fill single dose syringes as well as to date limited demand, with much stronger demand for thimerosal-containing vaccine.  Not all the studies on the relationship between thimerosal and autism are good studies, and for people who are not experts in the science, it may be hard to tell the difference.  There are advocacy groups that are well-organized, and there is ongoing litigation.  There are many unanswered questions about autism, and of course the real needs of families affected by autism.  Finally, the internet provides a medium to rapidly circulate information of all kinds, and some of the information being circulated is incorrect.
In public health, we don’t get to select the issues we work on, or at least not completely.  Of course, we get to select our public health goals, like rubella elimination or global polio eradication, but on other issues (the ones that aren’t fun) we don’t get to just take a pass.  We have to help providers answer questions that parents ask them, and help parents make good decisions about vaccinating their children.  We have to counter misinformation with the truth, and with good science.  If we don’t, we are facing a future in which children don’t get vaccines that will protect them; a future in which diseases that were gone come back; a future in which children die, who could have lived.  This is not the future that I want to see.
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Table 1.  Erroneous assumptions in using and interpreting VAERS data(
All VAERS reports represent effects caused by vaccines.

All adverse events are reported in an unbiased manner.

COSTART codes accurately reflect diagnoses.

Data can be used to calculate “relative risks” of adverse events, with other vaccines as “control groups.”

Biologic surveillance data can be used to calculate incidence of adverse events.

Data can be used to calculate incidence rates of adverse events.

Table 2.  New Clients with Autism, Leaving Clients with Autism, and Net Change in Autism Caseload by Year, California Department of Developmental Services(
	
	New Clients
	Leaving Clients
	Net Change in Caseload

	1999
	2,355
	610
	1,745

	2000
	2,379
	541
	1,838

	2001
	2,912
	380
	2,532

	2002
	3,524
	199
	3,325

	2003
	3,429
	638
	2,791

	2004
	3,554
	791
	2,763


Figure 1
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1a.  Quarterly autism caseload data from the California Department of Developmental Services, 1994-2005.  Data from references 23 and 24.  1b.  Quarterly data with previous quarter’s caseload in light color and increase over previous quarter in dark color.  1c.  Increase in caseload over previous quarter by quarter.  1d.  Increase in caseload converted to scatterplot.  This is similar to figure 3 in reference 17.


Figure 2.
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Quarterly autism caseload data by age group (3-5 year olds and 6-9 year olds), California Department of Developmental Services, 3rd quarter 2002 to 4th quarter 2005.  Data from reference 24.
( This manuscript is based on a presentation given at the 40th National Immunization Conference in Atlanta, Georgia, on March 9, 2006.  


( Another factor that contributed to the rapid removal of thimerosal-containing vaccine from inventory was the national shortage of diphtheria and tetanus toxoids and acellular pertussis vaccine (DTaP) that occurred 2001-2002 (NVAC, Strengthening the supply of routinely recommended vaccines in the United States:  recommendations from the National Vaccine Advisory Committee, JAMA 2003;290:3122-3128).


(   The recommendation to remove thimerosal from existing childhood vaccines is thought to be one factor that led these two manufacturers to stop production of these two products.


(   It has also been reported that at least since 1998, autism advocacy groups have encouraged families to report their children – or the children of relatives and friends -- with autism to VAERS as injuries from thimerosal-containing vaccines.   “This has irrevocably tainted the VAERS database with duplicate and spurious records.”  (JR Laidler, Chelation and autism, � HYPERLINK "http://www.neurodiversity.com/weblog/article/14/chelation-autism" ��http://www.neurodiversity.com/weblog/article/14/chelation-autism�, accessed 9 March 2006.  This article also contains Dr. Laidler’s first person account of reporting to VAERS that influenza vaccine had turned him into The Hulk.)


(   Modified from reference 20.


(  Data from reference 26, page 5.
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