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First signs of behavioural change:
In the expert reports and most of the later parental narratives, the behavioural
changes are all described as having occurred abruptly following the onset of fever
in the first week after the MMR immunization (not speaking, distant, persistent
crying, word loss, etc).
However, there are repeated references in the documentation provided of a
more gradual onset of behavioural changes. For example:
Mar 15, 1996 (Pet Ex 8)
Another short Yuma Pediatrics note states that Michelle ‘talks less
well since ill in Jan’
Aug 1997 (Pet Ex 4)
According to Dr Lott, ‘Within 3-4 weeks, [Michelle’s] behaviour was
markedly abnormal and [she] went on to be diagnosed as a severe form
with prominent GI symptoms.’
July 1997 (Pet Ex 7-pg5)
Dr Emilia Matos wrote that ‘the parents are concerned that [Michelle]
seemed to develop normally up to about 18 months of age’
Apr 24, 1997 (Pet Ex 14-pg5)
In the mother’s narrative, she states that ‘Michelle developed normally
up until about her 18th month or so’
May 28, 1998 (Pet Ex 5-pg 3)
In a language assessment ‘Mr & Mrs Cedillo noticed a change in
Michelle’s behaviour beginning a few weeks after her illness
following the MMR vaccine’.
?? Date (Pet Ex 21-pg17)
In another of the mother’s narratives, she states that ‘I believe that we
may have seen symptoms as early as 3 days following the MMR
vaccination. On December 23, 1995 at a family Christmas party, my
husband and I noticed Michelle began trembling and crying when we
entered a room full of people’ ‘This occurred before the onset of the
fever’
July 7, 2004 (Pet Ex 41)
Total Life Center evaluation reported the parents as saying that ‘within
3 months of MMR, [Michelle] stopped responding to name,
manifested obsessive behaviour, was [sic] craby, transitions became a
problem …’
As a result, it is actually very difficult from the available records to be certain how
Michelle’s behaviour changed around the time of her MMR immunization and at what
pace. However, it seems very clear to me that Michelle did not suddenly regress and start
acting abnormally on Dec 27, 1995, as some of the expert reports would suggest.
Thereafter, however, her language, behaviour and development did deteriorate over time
in the months after the MMR vaccine such that she was diagnosed with severe ASD in
her third year of life and went on to be diagnosed with Crohn’s disease with uveitis,
rheumatologic problems, seizures and many other serious medical complications through
childhood. I can find no CNS imaging studies in her records until very late (CAT scans
Dec 2005, Mar 2006 and MRI Sept 2005), all of which were essentially normal. To my
knowledge, no lumbar puncture was ever performed. A truly stunning number and variety
of tests were performed on this child between the ages of 3 and 11. Some of the most
interesting include:
Serum TNFα level (Apr 30, 2004)
normal
(Pet Ex 27)
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Hair mercury level (Jul 27, 2004)
Hair mercury level (Mar 27, 2006)
Anti-MBP levels (7/26/04)

undetectable
undetectable
neg IgG/A/M

(Pet Ex 28-pg 342)
(Pet Ex 43–pg121)
(Pet Ex 28- pg 359)

Michelle had multiple endoscopic procedures (both upper and lower) during her first 11
years of life. The first (June 12, 2000) showed erosive esophagitis/gastritis with some
eosinophil infiltration. Dr Dodge reported ‘focal lymphoid aggregate formation … as
expected’ in the ileum as well as the colon. There was ‘no increase in inflammatory cells
in the lamina propria’ and he reported the colon as having ‘histologically unremarkable
colonic mucosa’ (Pet Ex 28-pg 199). An ileum biopsy obtained at another endoscopy
performed by Dr Krigsman (Jan 31, 2002) was sent to Unigenetics Inc where it was
reported to be positive for the measles F gene (1.67x10E5 copies/ng total RNA: Pet Ex
28-pg179). Although blood was apparently also sent to Unigenetics at this time, there is
no report of its having been tested. Minor changes are noted in some of the 16 biopsies
obtained (occasional lymphoid follicles in gastric antrum and ileum)(Pet Ex 28-pg45155).
B.
General Comments on the Expert Reports
Three of the petitioners’ expert reports in this case are remarkably self-referential (Byers,
Krigsman, Kinsbourne). Each of these reports refers extensively to the opinions of the
others in support of the conclusions. The overall effect is one of slipping effortlessly from
hypothesis to established fact in several aspects of the Cedillo case. This circularity also
results in considerable repetition of the core hypothesis (actually a series of hypotheses).
The petitioners’ argument rests on a cascade of unproven and controversial hypotheses:
First
That thimerosal in the vaccines Michelle received caused her to be
immunosuppressed, hence susceptible to a persisting measles virus infection
Second
That measles virus did indeed persist in Michelle’s case following MMR
vaccination leading to a long-term infection of her gut, her immune system
and her brain
Finally
That this persisting, vaccine-strain infection of her brain and gut (and other
tissues) led to her clinical manifestations of autism with enterocolitis
There is no scientifically reliable evidence that any of these hypotheses are true either
alone or as a whole. Furthermore, arguments that rely on a convergence of unlikely
events should be viewed with skepticism.
C.

The Individual Reports
Dr V Aposhian
I understand that a toxicologist will comment in more detail regarding Dr. Aposhian’s
report; however, I would like to note, on the basis of my work with vaccine development,
that Dr Aposhian overstates the FDA ‘case’ against thimerosal by selectively quoting the
FDA to support the argument ‘that thimerosal is not safe.’ The FDA is discussing
thimerosal’s possible use in over-the-counter (OTC) medications, not vaccines. With
OTC medications, control of the substance is essentially lost once they are licensed, and
administration of the product is unrestricted. The FDA must consider that an OTC
product may be used more frequently, at higher doses and for applications that were not
intended. Dr. Aposhian implies that thimerosal itself is unsafe because it has not achieved
‘generally recognized as safe’ (GRAS) status. Not achieving GRAS status does not mean
that a particular product is unsafe: it simply means that it is not known to be safe for
widespread and unregulated use.
C.1
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Dr A Krigsman
Dr Krigsman dates Michelle’s problem onset as precisely 7 days after her MMR at 15 ¾
months of age (‘on December 27th, 2005’) when he reports that she had a high fever for 4
days with vomiting, lethargy and irritability. [note: Dr Krigsman likely means 1995).

C.2

It is Dr Krigsman’s opinion that ‘The most compelling factor implicating receipt of the
live virus MMR vaccine in the development of Michelle’s enterocolitis is the simple
chronology of the events’. This is a common error in causality assessment. In fact, simple
temporal associations are far from compelling when the natural timing of the events
overlap as is the case for MMR administration and the clinical onset of ASD.
In his limited review of the evidence for measles virus persistence, Dr Krigsman refers
primarily to the Uhlmann paper (Uhlmann 2002). He then cites a 2006 International
Meeting For Autism Research (IMFAR) abstract by Walker as having confirmed ‘the
reliability of [the Uhlmann] assay as an accurate predictor of the presence of measles
virus RNA’. Apparently, the Walker abstract proves that ‘measles RNA products
generated by use of the Uhlmann assay [are] those of vaccine not wildtype measles RNA’
and that ‘base pair sequencing of the RNA products’ [demonstrate] ‘with 100% certainty
the vaccine origin of the detected measles RNA’. It should be noted that few scientists
consider abstracts to be reliable sources of information because the data are typically
preliminary and abstracts are rarely subjected to rigorous peer review.
Dr Krigsman tries to bolster his argument for a persisting measles virus by citing Singh
(Singh 2003) who found elevated anti-measles antibody levels in more than 80% of ASD
children. Unless virtually all cases of autism are caused by measles virus (a position
expressly excluded by the MRC, IOM and Cochrane reports)(MRC 2001, IOM 2001 &
2004, Demicheli 2005), then Singh’s work must be in error or there must be an alternate
explanation for this finding. We have recently tested anti-measles antibodies in children
with ASD and found no differences with control children (D’Souza 2006).
Finally, Dr Krigsman argues that unsubstantiated comments from ‘different pathologists’
support his contention that ‘the observed enterocolitis in ASD-GI children’ is ‘infectious’
in nature. This seems like a remarkably weak level of evidence to be citing as one of the
three relevant facts in support of his hypothesis. The substance and even existence of this
type of evidence is not verifiable. If such comments were made, the scientific basis for
them, if any exists, is unknown. His other relevant facts are the temporal association and
the ‘established association between ASD-GI and vaccine strain measles virus’. My
analysis of his relevant facts:
• a temporal coincidence does not prove causality
• the detection of measles RNA in ASD children is based on flawed science
• the unsubstantiated comments of ‘different pathologists’ are irrelevant and do
not represent verifiable scientific evidence
Dr M Kinsbourne
Dr Kinsbourne appears to believe that Michelle was in an ‘encephalopathic state’
following her MMR vaccine which ‘led into a regression into severe autism’ (pg 5). To
my knowledge, there is no evidence that Michelle was encepahlopathic at any time
during the period immediately following her MMR. There is no mention of
encephalopathy in any of the contemporaneous medical documentation and the
consideration of such a state would certainly have prompted more intensive medical
testing (eg: lumbar puncture, imaging, etc).
C.3

Dr. Kinsbourne includes measles on his list of ‘Medical Concomitants of Autism’ (pg 8)
without any reference. He later cites an obscure German manuscript from 1948 that is not
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included in his bibliography (Bosch 1948). He states categorically and without support
that ‘none of the [other diseases listed] are associated with inflammation of the gut
mucosa’. Although Dr Kinsbourne appears to be trying bolster his argument that the
combination of ASD plus gut inflammation is a ‘smoking gun’ for a measles virus
etiology, the actual evidence that even wild-type measles is a cause of autism is
phenomenally weak. Bosch’s manuscript reports on two cases of possible association
between natural measles and ‘infantile dementia’ but acknowledges that no other similar
cases could be found in the literature. Furthermore, it can reasonably be assumed that
almost every child born in the world between 1948 and the early 1970s acquired natural
measles during the first years of life (measles vaccines were widely implemented only in
the 1970s). Many hundreds of millions of infants acquired natural measles during this 2030 year period. The WHO still estimates that up to 30-50 million infants and children
suffer from natural measles every year despite the availability of a vaccine (WHO
website). To my knowledge, no other cases of the purported measles-ASD association
have been reported during this 60 year period.
It is curious that Dr Kinsbourne chooses to reference Richler in support of his statement
that children with ‘regressive ASD’ have a higher rate of GI disturbance than other ASD
children (Richler 2006). This paper studied 351 children with ASD and specifically
addressed the question of regressive ASD and MMR. These authors concluded that
‘There was no evidence that onset of autistic symptoms or of regression was related to
measles-mumps-rubella vaccination.’
Dr Kinsbourne tries to undermine the MRC, IOM and Cochrane Reports with his
statement that ‘The epidemiological literature with respect to ASD is … not applicable to
Michelle Cedillo’s case.’ (Page 10). He argues that the specific combination of
thimerosal, MMR and ASD has not been ‘examined in a controlled fashion’ (page 10).
However, the epidemiologic studies of MMR and ASD that form the backbone of the
negative reports have generally been performed in the setting of very high vaccination
coverage rates (ie: broad population exposure to both thimerosal-containing vaccines and
MMR). The ‘exposure’ of infants to vaccines is not really the same as ‘exposure’ to most
bone fide toxins (eg: dioxins, lead). In the last decade, most infants in North America
have received 3 doses of DPT, HBV vaccine, polio vaccine, and 1 dose of MMR (etc) in
the first 15 months of life. The large majority of the children have therefore had
essentially the same ‘exposure’ to vaccines, so the authoritative reports from the MRC,
IOM and Cochrane groups cannot be dismissed out-of-hand. I am not aware of any
convincing data showing that a lack of ‘exposure’ to vaccines protects children against
the development of ASD.
Absent massive, population-based studies, it would be very difficult to detect a true
association between thimerosal or MMR and ASD using epidemiologic tools if Dr
Kinsbourne and colleagues were arguing that such an association occurred in 1 child out
of 5 million exposed (ie: a very rare event). This is not their argument however. They
claim evidence of a persisting measles infection in a large proportion of children with
ASD (antibody or RNA). For example, Dr Kinsbourne cites Bradstreet’s communication
to the IOM in which he reports finding MV genomic material in 19 of 28 CSF samples
tested from ASD children (67%) as well as PBMC and gut tissues (Bradstreet IOM
communication 2004). The simple frequency of these ‘positive’ results flies in the face of
the mountain of epidemiologic evidence AGAINST such an association. Are we to
believe that Dr Bradstreet has somehow collected large numbers of the one-in-a-million
ASD children who just happen to have persisting MV in their guts and brains? The
authoritative reviews are indeed relevant to the Cedillo case.
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It is intriguing that Kinsbourne repeatedly cites work from Oldstone’s group in support of
his cascade of hypotheses. However, even though elements of the MMR-ASD-GI
hypothesis should theoretically be of great interest to Dr Oldstone whose life’s work
focuses on viral peristence, the manuscripts of Uhlmann, Bradstreet, Wakefield (etc) are
not cited in any of Dr Oldstone’s cutting-edge work despite the publicity accompanying
these manuscripts. The natural implication is that Dr. Oldstone sees little or no scientific
basis for the persisting measles virus element of Dr Kinsbourne’s hypothesis.
Dr Kinsbourne quotes Ashwood (Ashwood 2006) in support of his hypothesis, but
neglects to mention that Ashwood’s excellent review of the immune dysregulation in
ASD contains no mention of the MMR-ASD hypothesis. Measles is mentioned in the
context of congenital (wild-type) infection only (pg 8). The abstract for this article very
logically states ‘Recently, increasing research has focused on the connection between the
immune system and the nervous system including its possible role in the development of
ASD. These neuroimmune interactions begin early during embryogenesis and persist
throughout an individual’s lifetime …’. In the section dealing with inflammation
associated with LNH, Ashwood states that ‘This focused immune response [sic] direct to
the epithelial may first be indicative of an autoimmune process directed against selfantigen contained within epithelial cells’ (pg 7). On page 9, Ashwood states ‘the
overwhelming majority of epidemiological, population studies indicate there is no
established correlation between vaccinations and autism’.
Kinsbourne uncritically refers to the Bradstreet manuscript (Bradstreet 2004) in support
of his contention that MV genomic material would have been detected in Michelle’s
brain had either an LP or a brain biopsy been done. This report of 3 cases was published
in a non-indexed journal. Non-indexed journals are either brand new (ie: no track record
of scientific rigor) or are thought to be insufficiently rigorous to be included in the
medical-scientific literature search engines (eg: PubMed). The Journal of American
Physicians and Surgeons has been around for over 50 years, so its non-indexed status
cannot be attributed to youth. Non-indexed journals are generally ignored by scientists as
sources of reliable scientific information. The study itself has serious flaws that would
likely have prevented its publication in an indexed journal. For example, there is no
indication of ethical approval, no blinding, no antibody data for controls, etc. It is
nonetheless interesting that the cerebrospinal antibody data from the three ASD children
included in this manuscript actually argue powerfully AGAINST a persistent measles
infection in the brains of these children (all had very high serum:CSF measles-specific
antibody gradients in contrast to most SSPE cases). If Dr Kinsbourne’s ‘inference’ (pg
15) is correct and vaccine-strain measles virus is, indeed, replicating in the brains of ASD
children, then one would logically expect evidence of intrathecal IgG production. There
was not.
Dr Kinsbourne states (pg 15) that he is ‘aware of a number of children with ASD who
have been found to harbour measles vaccine virus genomic material in lymphocytes and
macrophages of the circulating blood’ but provides no reference. He states categorically
that Michelle had ‘immune dysfunction’ (pg 14) with no evidence other than Dr Byers’s
report. Dr Gupta’s interpretation of the single immunologic evaluation of Michelle
(conducted at approximately 3 years of age) was that her results were ‘nearly normal’.
Dr Kinsbourne pulls very selectively from the SSPE and measles inclusion body
encephalitis (MIBE) literature to try to make the point that measles virus can persist in
the brain (pg15-16). However, both SSPE and MIBE are typically progressive and fatal
illnesses that have very distinctive pathologic ‘footprints’. To my knowledge, there is
essentially no overlap between the pathology of SSPE and MIBE (in which measles virus
is known to persist) and the limited pathological reports for ASD subjects. In SSPE, ‘The
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encephalitic process is characterized by perivascular cuffing consisting of lymphocytes
and plasma cells with diffuse mononuclear infiltration of the grey and white matter. The
most striking histological features … are the enormous increase in hypertrophic
astrocytes and proliferation of microglia cells as well as demyelination and the presence
of intranuclear Cowdry type A and B inclusion bodies’ (ter Meulen 1978). Measles virus
proteins are readily detectable in the brains of children with SSPE by
immunofluorescence (eg: Liebert 1986). Although I am not a trained pathologist, I am
not aware of similar pathological findings in the brains of children who have died with
ASD. Despite Dr Kinsbourne’s characterization of Bailey’s autopsy report (Bailey
1998b) as supplying ‘dramatic support’ for the MMR-ASD-GI hypothesis (pg 17), Bailey
does not mention a possible viral etiology in the extensive discussion of the findings or
the extensive review of the pathological literature in ASD. In both SSPE and MIBE, the
causative viruses are heavily mutated and replication defective (Cattaneo 1989, Bitnun
1999, Rima 2006, Oldstone 2007). It takes time for these mutations to accumulate. As a
result, the onset of MIBE is typically measured in months after exposure and the latent
period for SSPE in measured in years (not days). Furthermore, individuals with MIBE are
typically profoundly immunocompromised. Measles-containing vaccines have been used
in hundreds of thousands of subjects with varying degrees of clinically-definable
immunocompromise, including those with HIV, recovering transplant patients, etc
(reviewed in Bitnun 1999), yet vaccine-associated MIBE and giant-cell pneumonitis
cases are very rare (case reports). There is no evidence that Michelle had any significant
degree of immunocompromise near the time she received her MMR vaccination.
Dr Kinsbourne cites Deykin to suggest that ‘measles infection has … been incriminated’
in the development autism (Deykin 1979). In this review, the authors state ‘Yet the
proportion of cases with histories of viral experience during the periods of interest was
small; indicating that these four viruses [measles mumps, rubella, varicella] were
unlikely to have played a major role in any substantial proportion of cases’. It is worth
noting that these authors found no statistically significant difference between ASD cases
and controls for postnatal exposures or infections with wild-type measles virus.
Dr Kinsbourne’s statement that, ‘like measles virus, Bornavirus perists but does not
expand to the extent that it causes global deficits and death’ (pg 19) is entirely incorrect.
When measles virus does persist in SSPE or MIBE in immunocompromised subjects, it is
almost invariably progressive AND fatal (Griffin 1997, Bitnun 1999).
Dr Kinsbourne extrapolates wildly from the observation that some children with ASD
have evidence of cytokine production peripherally and in their brains to state that ‘Such
findings explain the causative mechanism by which persisting virus infections, such as
with residual measles vaccine virus, play a significant role in the cause of ASD’ (pg 18).
Croonenberghs correctly points out that ‘Activation of the inflammatory response system
has been observed in major depression and schizophrenia’ (references in Croonenberghs
2002). In Pardo’s excellent review, he states that the first question raised by evidence of
neuroinflammation in ASD is ‘Whether the neuroglial and neuroimmune responses
associated with autism are part of the primary reactions that contribute to CNS
dysfunction in this disorder or are epiphenomena resulting from reactions to CNS
dysfunction’ (Pardo 2005). In other words, it can be very difficult to sort out the cytokine
‘chicken and egg’ in subjects with chronic and serious CNS dysfunction. To state (as
Kinsbourne does on pg 20) that ‘It is not credible that concurrent presence of all three
elements [gut disease, brain disease and measles virus infection] is mere coincidence.’ is
misleading. It is well-established that long-standing neuro-psychiatric conditions such as
schizophremia and depression are associated with profound alterations in bowel function
as well as multiple alterations in immune system activation and function (eg: Pardo
2005). If any major psychological disturbance can elicit the same kind of local and
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systemic cytokine response as occurs in ASD … how can such responses be touted as a
‘smoking gun’ for a persisting measles infection?
It seems ludicrous to state (as Dr Kinsbourne does on page 20) that ‘Direct examination
of Michelle Cedillo’s brain and cerebrospinal fluid has not been feasible’. If, as Dr
Kinsbourne argues throughout his document, Michelle has a persisting vaccine-strain
virus in her brain, it would be irresponsible not to investigate this possibility fully in
order to consider therapy. Examination of cerebrospinal fluid (CSF) is a standard
procedure in cases of suspected viral infection of the central nervous system (CNS). This
is not to suggest that I believe that such a study should have been or should be conducted.
All of the available evidence in Michelle’s case (eg: repeated CT scans, MRI scan) show
no sign of CNS inflammation and there is no convincing evidence that she either had or
has a measles virus infection of her CNS.
In conclusion, Dr Kinsbourne is willing to ignore the fact that there is no evidence of
clinically-relevant immune suppression in Michellle’s case. He is also willing to ignore
the fact that there is no evidence of a persisting measles virus infection or even
inflammation in Michelle Cedillo’s brain. Even if one were to take the evidence of virus
persistence in Michelle’s gut at face value (which I do not), all of his arguments about
immunosuppression, neutotropism, anatomic distribution, neuroinflammation, etc are
based on extrapolations from and questionable interpretations of limited data. His
extended extrapolative argument also explicitly ignores intrinsic inconsistencies and large
bodies of well-established, mainstream scientific literature. He argues that the court
should pay attention to a ‘trend’ in ASD research in coming to its conclusion in the
Cedillo case: that ‘environmental factors, such as infections and toxins, [sic] is coming
into fashion as a mechanism of causation’ (pg 20). In Dally’s excellent review of the
medical community’s struggle to find the etiology of Pink disease, there is a passage that
seems particularly apt:
The idea that disease of unknown origin was likely to be due to a specific
'infection' was prominent in medical thought at the time. The discovery, in the
1890s, of filterable viruses, invisible to the microscope, strengthened this
hypothetical but 'scientific' explanation for mystery diseases…. This began a
fashion that has lasted to this day, as can be seen, for example, in the literature
on glandular fever, myalgic encephalomyelitis (ME) or chronic fatigue syndrome,
and even depression. (Dally 1997).
In light of the current proceedings, one could easily add Dr Kinsbourne’s cascading
MMR-ASD-GI hypothesis to this list.
Dr Vera Byers
Dr Byers’ report is poorly referenced with many statements that appear to be entirely
unsubstantiated. For example:
• She states that the high fevers that occurred in the days following Michelle’s MMR
immunization are evidence that her ‘damaged immune system predated the MMR
vaccination’ (pg 4). Children with truly damaged immune systems and those in whom
MV truly persists typically have very few symptoms around the time of
immunization. Symptoms can be delayed for months and many of these individuals
die without ever having developed a rash.
• Dr Byers states that ‘the results of persistent measles [sic] has ranged from
asymptomatic, to increased infection with pathogens’ without references (pg 6). I am
not aware of any literature demonstrating that SSPE or MIBE patients are unusually
susceptible to other infections.
• Dr Byers states that Michelle’s ‘immunologic status prior to receiving the MMR was
not abnormal’ (pg 7) but provides no evidence. To my knowledge, Michelle had
never had any immunological testing performed prior to August 1997.

C.4
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• Dr Byers states that ‘several tests have shown [measles virus] to persist in
[Michelle’s] body’ (pg 4). I believe that only a single test was performed.
• She states that Michelle’s ‘dysregulated immune system would be expected to secrete
pro-inflammatory cytokines in the brain, as it [sic] is are in the gut’ (pg 6). She has no
evidence from Michelle’s case for this statement.
D.

Principal Issues In The Cedillo Case
Is there any evidence to support the Thimerosal-Immune Deficiency Hypothesis?
Simply stated – no. ‘Immune deficiency’ is a clinical state, not a laboratory observation
and laboratory results do not necessarily correlate with clinical experience. One way to
test the hypothesis that exposure to mercury causes clinically significant immune
deficiency is to observe whether those exposed to high doses of mercury are more prone
to infection.
D.1

To the best of my knowledge, none of the major methyl mercury exposure studies have
demonstrated an increased incidence or prevalence of any infectious disease. The 300
page Minimata Disease Report contains no mention of increased susceptibility to or
severity of infectious diseases. A Table dealing with ‘Other Diseases’ (pg 260) includes
schizophrenia, depression, alcoholism etc, … but no infectious diseases. (Tsubaki 1977).
Similarly, Kjellstrom’s report of New Zealand children chronically exposed to methyl
mercury (Kjellstrom 1989) contains no mention of unusual susceptibility to or severity of
infectious conditions despite extensive health profiling. There is no mention of unusual
infectious risk in Myers’s study of prenatal exposure with a 9 year follow up in the
Seychelles (Myers 2003). A careful 22-year US family study following high dose
methylmercury exposure revealed serious neurologic disease and persistence of high
levels of mercury but did not mention any increased susceptibility to infectious agents
(Davis 1994). In McRill’s study of subjects exposed to very high levels of mercury from
a cosmetic powder (serum levels in excess of 20 μg/mL), there is no mention of increased
susceptibility to infectious agents or greater severity of infections (Table 1, pg 6: McRill
2000). At the time, many physicians argued that Pink Disease might be caused by a
neurotropic virus but none suggested that the children with Pink Disease were more
susceptible to other infections (Dally 1997). Many of these children were seriously
poisoned between 6 months and 3 years of age, a time when any increase in incidence or
severity of infections should have been readily apparent. In Clarkson’s excellent review
of the clinical manifestations of mercury exposures (including thimerosal) published in
the New England Journal of Medicine in 2003, there is no mention of
immunomodulation, immunosuppression or enhanced susceptibility to infectious diseases
(Clarkson 2003).
Frankly, it is not particularly surprising that mercury–containing molecules such as
thimerosal have effects on a variety of immune cells and cell lines in vitro. First, in vitro
exposures are frequently massive compared to what occurs in vivo (See examples in
Table 1). To emphasize the point that caution needs to be exercised in extrapolating from
in vitro observations, it may be useful to consider the in vitro effects of several ‘natural
products’ widely considered to be safe. For example, oil of ginger can cause in vitro
suppression of T cell responses and cytokine production at doses in the 0.001-10 ng/mL
range but suppression of cellular responses following oral administration only occur with
doses in the 0.125-0.5 g/Kg range (Zhou 2006). In vitro effects on immune cell functions
have been reported for green tea (Wilasrusmee 2002) and extract of ginseng at low doses
(Larson 2003). In vitro exposure to very low doses of natural vitamin A and its
metabolites (1 μM and lower) can have impressive effects on human immune cell
activation, survival and function (Ludanyi 2005, Chabot 2007, B Ward, unpublished
studies). The normal dietary intake of ascorbate (vitamin C) is in the range of 250-1000
mg/day yet sustained exposure of human T cells to low levels of ascorbate (10-12 μg/mL
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range) can significantly decrease cell viability and lead to irreversible depression of
mitogen responsiveness and IL-2 production (Eylar 1996). These kinds of effects are very
similar to those reported following thimerosal exposure in vitro.
Are Immunocompromised, Measles-Vaccinated Children at Increased ASD Risk?
Since measles vaccination is essentially a ‘ubiquitous exposure’ in most of the world, it is
worth asking if there are infant populations with well-defined immunocompromise that
might shed some light on the hypotheses of the petitioners’ experts. Such populations
exist in several parts of the world with high perinatal HIV rates (refs, Becker 2004)
and/or high levels of intestinal parasites (Pit 2000). For example, my group has been
working in Zimbabwe for almost 12 years studying mother-to-child-transmission of HIV.
Many of the more than 16,000 children recruited to our studies and followed for 1-2 years
have been infected by HIV perinatally (~30% maternal seroprevalence rate rising to
~40% by two years follow-up) (Humphrey 2006). This depressing scenario is repeated
throughout much of sub-Saharan Africa and some regions of Brazil and South/Southeast
Asia (Juneja 2005, Seth 2006). If we make the reasonable assumption that most of these
children receive measles vaccine (as recommended by the WHO: Moss 2003), the
cumulative exposure of HIV-infected children to vaccine-strain measles could be as high
as 600,000 (Goulder 2001). Under the Expanded Program on Immunization and the
Global Alliance for Vaccine Initiative (GAVI), virtually all of these children will also
have received several doses of thimerosal-containing vaccines prior to their measles
vaccination. Many of these HIV-infected children are immediately enrolled in a large
range of studies (like ours in Zimbabwe) and followed closely. If persisting vaccinestrain measles virus is truly a cause of autism, there should be a massive burst of ASD in
HIV-infected children throughout the world. To the best of my knowledge, there has been
no such burst (our own experience in Zimbabwe plus personal communications with
Pediatrics colleagues in Senegal, South Africa and the Sudan). Although the background
rates of ASD are unknown in Africa as a whole, case series have certainly been reported
(Lotter 1978, Dhadphale 1982, Khan 1996, Mankoski 2006) and high rates have been
reported in some first-generation African populations (Gillberg 1995). It is noteworthy
that none of the 14 ASD cases in Mankoski’s recent study in Tanzania were HIV
positive. In 2005, Tanzania was estimated to have an overall HIV seroprevalence rate of
6.5% and at least 110,000 cases of pediatric HIV (World Bank 2007). In 2005, Brazil
reported 600,000 people living with HIV and at least 12,000 cases of pediatric HIV (83%
congenital transmission) (Matida 2005). This absence of any perceptible link between
exposure to vaccine strain measles virus and the development of ASD in these genetically
and geographically diverse populations with clear-cut Th2-deviated immunocompromise
argues forcefully against the hypothesis advanced by petitioners’ experts.

D.2

D.3 What Confidence Can One Have in the PCR Data Produced in this Case?
The hypothesis of a persisting, vaccine-strain measles virus is at the heart of this case.
The quality of the PCR data generated is therefore critical.
D.3.1 The Early Days of the MMR-GI Hypothesis
The MMR-ASD-GI hypothesis has been championed primarily by Dr Wakefield and
colleagues. In the mid-1990s, these investigators used epidemiologic and basic science
studies to implicate vaccine-strain measles virus in the development of IBD (among
others Wakefield 1993, Smith 1993, Ekbom 1994, Wakefield 1995, Miyamoto 1995,
Lewin 1995, Thompson 1995, Pardi 2000, Morris 2000, Kawashima 2000). However, the
techniques used by Wakefield and colleagues were criticized (Ward 1997) and their
hypothesis was largely dismissed following a series of methodologically sound
epidemiologic and bench studies published by a number of groups towards the end of the
1990s (among others Hermon-Taylor 1995, Iizuka 1995, Haga 1996, Jones 1997, Feeney
1997, Nielsen 1998, Pebody 1998, Lawrenson et al 1998, Afzal 1999, Pardi 1999, Afzal
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2000, Davis et al 2001, Iizuka 2001). Particularly damaging to the hypothesized MMRIBD link was the discovery that a critical monoclonal antibody cross-reacted with a
normal human protein (Iizuka 2000).
D.3.2 Morphing of the MMR-GI Hypothesis into the MMR-ASD-GI Hypothesis
In 1998, Wakefield and colleagues re-emerged with a small case series purporting to link
MMR to ASD with gastrointestinal (GI) manifestations (Wakefield 1998). Although a
few investigators attempted to use epidemiologic approaches to argue in support of the
hypothesis (Geier 2005), a large body of negative laboratory and epidemiologic data
accumulated rapidly in the years following the Lancet article (Peltola 1998, Chadwick
1998, Duclos 1998, DeStefano 1999, Taylor 1999, Afzal 2000, Kaye 2001, Smeeth 2001,
Dales 2001, Afzal 2001, Ashraf 2001, Halsey 2001, Farrington 2001, Kastner 2001,
Taylor 2002, later studies reviewed in Honda 2005, Fombonne 2006, Uchiyama 2007
among others). This hypothetical MMR-ASD-GI link has been subjected to rigorous
review by the MRC (www.mrc.ac.uk/pdf-autism-report.pdf), the Institute of Medicine
(IOM 2001, IOM 2004) as well as the Cochrane group (Demicheli 2005): all concluded
that the hypothesis had little scientific merit.
D.3.3 PCR Support for the MMR-ASD-GI Hypothesis
However, in the early 2000s, Wakefield recruited a small number of molecular biologists
to apply molecular diagnostic techniques to the MMR-ASD-GI question. Using nested
polymerase chain reaction (PCR) assays, Kawashima (2000) reported the presence of
measles genomic material in peripheral blood mononuclear cells (PBMC) isolated from
3/9 ASD-GI children (Kawashima 2000). A short while later, O’Leary’s group applied in
situ PCR and real-time PCR to ileal biopsies from 91 ASD-GI children and 70 non-ASD
controls (Uhlmann 2002). They reported detection of measles virus genomic material in
75/91 ASD children but only 5/70 controls by real-time PCR. O’Leary also reported that
42/57 ileal biopsies from ASD children were positive by in situ RT-PCR compared to 1/5
from controls. They claimed that the PCR amplicons co-localized with a dendritic cell–
specific monoclonal antibody in both control and ASD biopsies (Uhlmann 2002). A
methodologically identical but less detailed manuscript with the same authors in different
order appeared in a 2002 supplement of the same journal (Martin 2002). It is not clear if
these two studies are distinct. Other data on the hypothesis were produced by Bradstreet
who reported the identification of vaccine-strain measles genomic material in the
cerebrospinal fluid (CSF) of 3 children with ASD and GI complaints (Bradstreet 2004).

There are many serious problems with these molecular data. Among others:
• Blinding and strategies for control of cross-contamination were not described in
Kawashima’s paper. The latter is particularly important since this laboratory had
previously claimed to identify measles virus genomic material in subjects with both
intractable seizures and autoimmune hepatitis (Kawashima 1996, Kawashima 1996b).
As a result, both wild-type and vaccine-strain measles virus amplicons had been
generated in this laboratory prior to the MMR-ASD-GI study.
• In the Uhlmann paper, ‘case’ children are described simply as ‘affected’. Given the
controversy surrounding the diagnosis of ASD, this lack of precision is inexcusable.
• Like the Kawashima paper, neither Uhlmann nor Martin provided details regarding
the order in which specimens were analyzed or blinding of the specimens or
operators. The lack of blinding is particularly problematic for in situ PCR and
immunohistochemistry since these techniques are quite subjective. Important
information is not provided (ie: how long were samples stored, no mention of RNA
quality, which samples were ‘positive’ using specific primer pairs, no mention of
concordance (or lack thereof) for the three measles genes targeted, only 5 control
biopsies were tested by in situ RT-PCR without details). Uhlmann and colleagues use
a sub-optimal concentration of UNG (an enzyme used to reduce the risk of crossPage 11
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contamination by previously amplified DNA: see D’Souza 2006) and failed to
include an important reverse-transcriptase (minus) control (ie: leaving out the reversetranscriptase step in the RT-PCR assay is a very sensitive way to reveal DNA
contamination).
• Of the many technical problems with the Uhlmann manuscript, one of the most
egregious is the absence of sequence data for the amplicons they claim to be of
measles origin. To my knowledge, neither the O’Leary nor Unigenetics laboratories
have ever published any sequence information for the amplification products they
claim to be of measles origin. This type of information is critical to ascertain whether
or not non-specific amplification products have been generated and to establish
whether or not the material amplified is of vaccine-strain or wild-type origin.
• The Uhlmann study included 9 children with IBD as ‘controls’ and none of these
biopsies were positive. This is very odd since Wakefield had previously published
that most tissue specimens from Crohn’s were positive for measles virus using
various techniques much less sensitive than the techniques employed by O’Leary
(Uhlmann 2002). This glaring contradiction was ignored.
• There is no evidence that the Unigenetics Laboratory either participated in a program
of external quality assessment for its assays (EQA: a routine part of any diagnostic
laboratory’s existence and a key factor is assessing the reliability of results generated
by laboratories). Quite the contrary, in fact; while in operation, Unigenetics
consistently declined offers of EQA reagents made by the UK National Institute for
Biological Standards and Control (NIBSC: personal communication M Afzal).
• Finally, the amount of measles virus genomic material that Dr O’Leary and his
Unigenetics colleagues claim to have found in the gut biopsies of children with ASD
are very high (1-3x10E5 copies/ng RNA). If measles virus genomic material was truly
present at these concentrations in the gut tissues of ASD children, one would logically
expect to see virtually every cell infected with massive disruption of tissue integrity.
This criticism also applies to the test result included for Michelle Cedillo’s intestinal
biopsy (reported as F gene 1.67x10E5 copies/ng RNA).
D.3.4 PCR Evidence Against the MMR-ASD-GI Hypothesis
Afzal and colleagues applied nested PCR and real-time PCR to PBMC samples from 15
children with ASD (10 with regression, 2 with GI complaints) (Afzal 2006). This
methodologically rigorous study found no evidence of measles genomic material in any
child. In collaboration with Dr E Fombonne, my own laboratory applied the Kawashima
(nested PCR) and Uhlmann primer pairs (real-time PCR) as well as our own F gene
primer pair (real-time PCR) to PBMC samples isolated from 54 children with ASD and
34 control children (D’Souza 2006). After rigorous application of melt-curve analysis,
gel electrophoresis and sequencing, we found no evidence of persisting measles virus in
any of samples. Some of the primer pairs used in the Kawashima and Uhlmann studies
yielded non-specific products of human origin under our standard operating procedures
(D’Souza 2006). Neither of these ASD-focused studies included analyses of intestinal
biopsy material because the investigators did not believe that the procedure to obtain such
material could be ethically justified. The absence of data from intestinal biopsies from
ASD children in Afzal’s study and our own cannot be considered a serious flaw since
both Kawashima (Kawashima 2000) and Bradstreet (Bradstreet 2004) have reported the
presence of measles genomic material in the PBMC of many children with ASD.
Furthermore, in association with Dr E Seidman, my own laboratory has recently
completed a study of the Kawashima and Uhlmann primer pairs in intestinal biopsy
samples from children with IBD (24 IBD and 18 controls with GI complaints). Once
again, we encountered extensive cross-reactivity using the published primers but no
evidence of persisting measles virus in any of these samples after rigorous evaluation of
the amplicons produced (D’Souza 2007).
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D.3.5 Competence of the O’Leary Lab and Unigenetics to Produce Reliable PCR Data
I do not have direct access to the independent scientific review of the O’Leary laboratory
that was mandated by the UK Legal Services Commission. However, it is widely
believed that serious methodological concerns identified during this review contributed to
the withdrawal of Legal Services funding for the MMR-ASD litigation in the UK
(personal communications
B Rima, http://briandeer.com/mmr/lancet-lsc.htm,
http://briandeer.com/mmr/oleary-pcr.htm). The data that we have recently published
(D’Souza 2006, D’Souza 2007) call into question all of the results reported using the
Uhlmann and Kawashima primer pairs. This would include the reports by Kawashima
2000, Uhlmann 2002, Martin 2002 and Bradstreet 2004 as well as Bradstreet’s
communication to the IOM (Bradstreet 2004) and the molecular studies included in the
current case (Pet Ex 28-pg 179).

E.

Logical Inconsistencies in the Arguments Made by the Petitioner’s Experts
Where is the outcry for anti-virals or research into new anti-viral therapies?
Bradstreet, Byers, Kinsbourne, Krigsman, Wakefield and others have argued that a
persisting measles virus infection of the CNS causes autism, yet none has advocated for a
treatment regimen that could directly address a viral infection. If there were solid
evidence for their premise, treatment consistent with that premise would be the accepted
standard of care.
E.1

E.2 How can MMR be unsafe yet monovalent measles vaccine is OK?
If persistent vaccine-strain measles is the real problem in ASD, then how can Wakefield
and colleagues claim that monovalent measles vaccine is ‘safe and effective’? It is
precisely the same virus at the same dose administered to the same children. I have never
seen a scientifically credible argument for this position.
E.3 Is it plausible that measles virus biology is so different in ASD and SSPE/MIBE?
The Petitioner’s experts make selective use of the SSPE and MIBE literature but never
address several important questions raised by the MMR-ASD-GI hypothesis:
• They fail to explain the different clinical outcomes in SSPE and MIBE patients and
the MMR-ASD-GI patients.
• They fail to explain the differences in pathology between SSPE and MIBE.
• They fail to address the significance of the extensive mutations found in the viruses
isolated from SSPE and MIBE patients: a phenomenon that has implications both for
the time it takes for these infections to become clinically apparent and the actual
sequences of the isolated viruses.

Epidemiology is powerful for detecting common associations
The petitioners’ experts appear to want to ‘have it both ways’. On the one hand, they
respond to the reports of the MRC, the IOM and the Cochrane Group by arguing (as Dr
Kinsbourne does) that epidemiology is irrelevant to the individual case (ie: Michelle
Cedillo’s) because they have found measles virus genomic material in her gut biopsy. On
the other hand, the colleagues whose work they reference have readily found measles
virus in ASD children. Singh claims to have found elevated anti-measles IgG in more
than 80% of ASD children (Singh 2003) and O’Leary’s laboratory (and subsequently
Unigenetics Inc.) apparently had little trouble finding measles virus genomic material in
many hundreds of ASD samples including gut biopsies, CSF and blood (33% in the
Kawashima study, 82% in the Uhlmann study) (Kawahima 2000, Uhlmann 2002). These
two arguments cannot scientifically coexist. If persisting measles virus is present in so
many ASD children and it is responsible for their condition, then this association should
have been detected in the epidemiological studies that have been performed.
E.4
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Brian J Ward
Brief statement of background and qualifications
I received medical training at McGill University (MDCM 1980) with subsequent training
in international health (University of London DTM&H: 1984), Internal Medicine (Johns
Hopkins School of Medicine: 1985 – 87), Infectious Diseases (Johns Hopkins: 1988-91)
and Microbiology (McGill: 1991-92). En route, I received research training in
neuroendocrinology as a Rhodes Scholar at Oxford (MSc with H Charlton: 1977-79) and
as a post-doctoral fellow with Dr Diane Griffin in neurovirology (Johns Hopkins 198891). My studies in Dr Griffin’s laboratory focused on the immunology of measles virus. I
continued this interest at McGill where I have been on staff since 1992. My laboratory
has been continuously funded to do measles-related studies since that time (NIH, CIHR,
WHO, International Development and Research Council of Canada (IDRC) and the
Crohns Colitis Foundation of Canada (CCFC) among others). These studies have
included basic virology, development of nasal vaccines, examination of immune
responses to vaccination and analysis of adverse events (eg: high-titer measles vaccines,
the MMR-ASD-IBD hypothesis). Other areas of interest include mother-to-childtransmission of HIV and novel therapeutic and diagnostic strategies for parasitoses. I
share responsibility for the direction of a vaccine evaluation site at McGill that
specializes in early (Phase I/II) studies. My bibliography is attached.
Currently, I am past Chief of the Division of Infectious Diseases at McGill (2002-06) and
Associate Director of the McGill Center for Tropical Diseases (1995-present). I am also
the director of the National Reference Laboratory for Parasitology (Public Health Agency
of Canada: 1996-present). I have served on advisory committees related to vaccine use
including the National Advisory Committee on Immunization (NACI: 1994-2002), the
Quebec Immunization Committee (CIQ: 1993-2001) and the Committee to Advise on
Tropical Medicine and Travel (CATMAT: 1996-2006: chair 1998-2006). In 1994, I was a
founding member of the Advisory Committee on Causality Assessment (ACCA: a
national committee to assess vaccine injury causality: chair 1999-2002). I have also
served on similar committees to evaluate injuries following anthrax (AVEC: 2000-03)
and smallpox vaccination (CEIC: 2003-pressent) in the US. For our work with AVEC,
committee members received the US Secretary of Defense Exceptional Public Service
Award (2003). I am a founding member of the Canadian Alliance for Vaccine Evaluation
and Research (CAIRE) and serve on the steering and management committees for this
grouping of more than 90 vaccine investigators.
I regularly give lectures covering many aspects of virology, viral pathogenesis and
vaccines to undergraduates, graduates, physicians and scientists. I have served as faculty
or director for the National Vaccinology Course (co-sponsored by CAIRE and the
Canadian Pediatric Society: 2001-07) and have served as an invited lecturer in
vaccinology for the European TropEd Masters Program (2005). I have served on a range
of peer-review committees for CIHR and other funding institutions and I am an associate
editor for Human Vaccines (2004-present) and Stedman’s Medical Dictionary (2004-08).
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