
compared between groups, and in the event of baseline
differences, we specified criteria for including variables as
covariates in the outcome analyses (briefly, variables needed
to differ significantly and be correlated with outcome). Of
the prespecified variables, NAVIGATE participants differed
significantly from community care participants on four
measures. NAVIGATE had significantly more males (77.6%
compared with 66.2%; p50.05); NAVIGATE had a smaller
proportion of participants with prior hospitalization (76.3%
comparedwith81.6%; p,0.05);NAVIGATEparticipants had
worse total scores on the Positive and Negative Syndrome
Scale (p,0.02); and NAVIGATE had fewer participants at-
tending school at baseline (16.0% compared with 26.0%;
p,0.02). Three out of the four differences would suggest
a worse prognosis in the experimental NAVIGATE group,
contrary to Dr. Amos’s contention of a worse prognosis
among community care participants. Table 2 of the article
shows which variables met the statistical analysis plan cri-
teria for inclusion as a covariate in each analysis.

Furthermore, we do not agree with the additional sug-
gestion that differences in the number of potential partic-
ipants screened at NAVIGATE sites and at community care
sites resulted in selection bias. Screening results can vary
between community sites for any number of reasons, in-
cluding different referral patterns or the personalities of the
screeners. However, consistent and systematic application
of inclusion and exclusion criteria is key. RAISE-ETP uti-
lized a cadre of well-trained clinical professionals who were
blinded to site and cluster assignment in order to select
participants on the basis of standardized diagnostic and as-
sessment interviews.Asnotedabove, this strategyminimized
potentially confounding differences between treatment and
control groups. In addition, for clustered randomization
at site level, we used site-level random effects to account
for any potentially unmeasured differences between the two
treatments.

Regarding the duration of untreatedpsychosis, as Dr. Amos
suggests, our study sample sizewas chosen based upon power
to detect differences across conditions in quality of life andnot
in duration of untreated psychosis.

As Dr. Amos noted, the difference in mean duration of
untreated psychosis between conditions was small in com-
parison with the standard deviations in this measure. Unlike
Dr. Amos, we believe that the selection of statistical tests was
appropriate. These analyses showedno significant difference
with two tests of duration of untreated psychosis (the p value
of the comparison of the mean duration of untreated psy-
chosis was 0.35 unadjusted and was 0.33 adjusted, and the
p value for the median duration of untreated psychosis was
0.35). These results did not meet the statistical plan criteria
for the inclusion of duration of untreated psychosis as
a covariate, and thuswebelieve that our exclusionof duration
of untreated psychosis from the variables included as covar-
iates was warranted.

Although the duration of untreated psychosis was not
significantlydifferentbetweengroupsatbaseline, itdidemerge

as a significant moderator of several outcomes. We did not
comment on the Treatment and Intervention in Psychosis
studybecauseadiscussionofwhether reducing thedurationof
untreated psychosis would change outcomes was beyond the
scope of our article. We found that stratifying comparisons by
duration of untreated psychosis was associated with signifi-
cant differences in outcomes. We did not seek to explain the
mechanism behind this difference.

The statement in our earlier article (2) that none of the
sites withdrew after randomization referred to the potential
risk that sites would initiate withdrawal because of disap-
pointment in their cluster-randomized assignment. We did
discontinue two sites due to poor enrollment.

We appreciate the opportunity to address Dr. Amos’s
concerns, but we believe that given the nature of this study,
we have done everything appropriate to demonstrate that
our conclusions are valid and follow the data as closely as
possible.
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Comment on Analyses and Conclusions of
“Microglial Activity in People at Ultra High
Risk of Psychosis and in Schizophrenia:
An [11C]PBR28 PET Brain Imaging Study”

TO THE EDITOR: Theories relating the etiology of schizo-
phrenia to immune response date back more than a century
(1). Therefore, the recent [11C]PBR28 positron emission to-
mography (PET) study by Bloomfield et al. (2), published in
the January 2016 issue of the Journal, is an important one
with implications for early diagnosis and therapeutic strat-
egies. However, we outline concerns with respect to the
outcome measures and analyses used in this study to arrive
at the conclusion that microglial activation is elevated in

536 ajp.psychiatryonline.org Am J Psychiatry 173:5, May 2016

LETTERS

http://ajp.psychiatryonline.org


patients with schizophrenia and in persons at ultra high risk
for psychosis.

Determining the primary outcome measure to be used in
any PET study is critical and has been the topic of consid-
erable effort to ensure consistency in the field (3). Tradi-
tionally, for PET radiotracers that lack a true reference
region, the regional distribution volume (VT) is used as the
outcomemeasure; in the present study, the failure to find any
significant between-group differences with this measure
is a concern (see Table S5 in the data supplement that
accompanies the online version of the original article). The
authors used an alternative outcome measure, distribution
volume ratio, as their primary outcomemeasure in this study.
The distribution volume ratio was arrived at by normalizing
a region of interest VT to total brain VT. This approach is
problematic because [11C]PBR28 binding in the region of
interest is represented in both the numerator and the de-
nominator. In addition, total brain VT is vulnerable to differ-
ences in white and gray matter ratios, cortical and subcortical
region volumes, etc., making this measure undesirable to use
for normalization.The authors evaluated the bias of total brain
VT normalization by comparing it with normalization in two
regions with low translocator-protein (TSPO) activity (the
cerebellum and white matter). Unfortunately, these region-
based approaches do not clarify whether the higher distri-
bution volume ratio values in schizophrenia subjects and in
ultra-high-risk subjects are a result of greater microglial ac-
tivation in the region of interest or of lesser microglial acti-
vationinthecerebellum(orwhitematter). Infact,data inTable
S2(inthedatasupplement thataccompanies theonlineversion
of the original article) shows cerebellum VT at a trend level
lower in schizophrenia subjects compared with control sub-
jects, thereby supporting the latter possibility. We acknowl-
edge the fact that recent [11C]PBR28 studies have advocated
the use of simplified outcome measures, such as distribution
volume ratio and standardized uptake value, to reducewithin-
groupvariability inclinical studies.Nevertheless,priortouse, it
is critical to demonstrate concurrence between distribution
volume ratio and VT and to ensure that the disease does not
affect binding in the region used for normalization, as shown
for the cerebellum in Alzheimer’s disease (4). Unfortunately,
the findings reported with distribution volume ratio in this
article fail to meet this rigorous standard.

There are additional statistical concerns in this data set.
For example, in Table S6 and Figure S3 in the online data
supplement (data for control subjects and for ultra-high-risk
subjects were partitioned by genotype), there are large
standard deviations and no apparent difference in themeans;
in the first grouping in Figure S3, the estimated standard
deviation is approximately 0.5. However, in the table, the
standard deviation is listed as 0.016. Assuming that this
standard deviation is a modified one arrived at by covarying
for age, this represents a 97%reduction in standarddeviation.
This would suggest that all the variance in the [11C]PBR28
distribution volume ratio data is explained by age. To our
knowledge, such a large effect for age is not evident in any

published [11C]PBR28 data set. Congruent with this line of
thinking is the authors’ own modest r statistic of 0.31 for the
distribution volume ratio versus age in Table S3. The r sta-
tisticwouldhave to bemuchhigher in these data for nearly all
the variance in the distribution volume ratio to be explainable
by age.

In summary, it may have been beneficial to the field to see
thesedata published as anegative studyutilizing the standard
outcome measure of VT with a discussion of the distribution
volume ratio findings as a secondary analysis. Interestingly,
such a result would have been consistent with the only other
study in schizophrenia that used a second-generation TSPO
radioligand (5).
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Response to Narendran and Frankle: The
Interpretation of PET Microglial Imaging
in Schizophrenia

TO THE EDITOR: We thank Drs. Narendran and Frankle for
their interest in our study (1) and for the opportunity to
address the issues raised. The first issue is why we used
distribution volume ratio and not distribution volume (VT)
as the main outcome measure. VT measures rely on having
reliable measurements of the plasma input function and
on having no systematic group differences in free parent
radiotracer plasma levels. For 18kD translocator-protein
(TSPO) tracers, the free fraction is very small (,5%; ap-
proximately 2% in our study), making measurement unreli-
able (2). In addition, plasma proteins may bind to .50% of
TSPO tracers inplasma (3). Indisorders such as schizophrenia,
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