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Objective: This study examined monitoring for metabolic side effects
among older outpatients with dementia starting a new antipsychotic.
Methods: In a retrospective cohort analysis of U.S. Department of Vet-
erans Affairs data, monitoring, as recommended by the American Di-
abetes Association and the American Psychiatric Association, was
examined between October 1, 2005, and September 30, 2011. The sam-
ple included outpatients aged ‡60 years with dementia but without
a psychotic disorder (N=3,903) and outpatients with a psychotic disorder
but without dementia (N=5,779) who were prescribed a new antipsy-
chotic. Because dementia patients differed from psychosis patients in all
observed patient characteristics, especially age, metabolic monitoring
of dementia patients was compared with a propensity score–matched
sample of outpatients with psychosis (1,576 matched pairs). Results: At
baseline (630 days from the index prescription), 68% of the matched
dementia patients were weighed, compared with 63.7% of the matched
psychosis patients (odds ratio [OR]=1.28, 95% confidence interval [CI]
=1.03–1.48). Monitoring for glucose or glycosylated hemoglobin (HBA1c)
and low-density lipoprotein (LDL) was not significantly different be-
tween the groups: glucose or HBA1c, 41% versus 44%; LDL, 24% versus
27%. At three months (630 days), metabolic monitoring for all three
parameters was significantly lower for the dementia group: weight,
OR=.86, CI=.75–.99; glucose or HBA1c, OR=.83, CI=.71–.97; and LDL,
OR=.69, CI=.57–.85. Conclusions: Monitoring rates for metabolic side
effects were low for both dementia and psychosis groups, with lower rates
for dementia patients at follow-up compared with matched psychosis
patients. Quality improvement efforts are needed to improve monitor-
ing, especially for patients with dementia. (Psychiatric Services 65:1147–
1153, 2014; doi: 10.1176/appi.ps.201300317)

The most common use of
second-generation antipsychot-
ics for older adults is to amelio-

rate behavioral disturbances associated
with dementia (1). In 2004, the Expert
Consensus Panel forUsing Antipsychotic
Drugs in Older Patients recommended
second-generation antipsychotics as
an option for patients with dementia
(1,2). However, the efficacy and effec-
tiveness of second-generation anti-
psychotics in treating neurobehavioral
symptoms of dementia are at best
modest and not well established (3–6).

Nearly all research and guidelines
regarding antipsychotics and neuro-
psychiatric symptoms of dementia (7)
recommend caution when using these
agents because of significantly greater
risks of cerebrovascular events (CVEs)
andmortality compared with a placebo
(8–10). Because of these concerns, the
U.S. Food and Drug Administration
(FDA) issued a black-box warning in
2005 identifying the association be-
tween second-generation antipsychotic
use among elderly patients with de-
mentia and increased mortality (8);
a similar warning was issued for first-
generation antipsychotics in 2008 (9).

Antipsychotics, especially second-
generation antipsychotics, are associ-
ated with increased risk of metabolic
side effects, such as weight gain, dia-
betes, and hyperlipidemia (11). In 2003,
the FDA required that antipsychotic
product labeling include a warning
about hyperglycemia and diabetes and
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recommended monitoring of fasting
blood glucose among patients with
diabetes, diabetes risk factors, or
symptoms of hyperglycemia. In 2004,
the American Diabetes Association
(ADA) and American Psychiatric As-
sociation (APA) published expert con-
sensus recommendations that providers
should consider the relative risk of
various antipsychotic agents; monitor
weight, glucose or glycosylated he-
moglobin (HBA1c), and lipids when
a patient begins a new antipsychotic
medication; and should continue to
monitor these metabolic parameters,
periodically assessing and treating any
abnormalities identified (12). Despite
the expert recommendations and the
FDA warning, the rates of metabolic
monitoring for patients with schizo-
phrenia and related diagnoses who are
prescribed antipsychotics remained
low among Medicaid enrollees (13),
veterans (14), and commercially in-
sured patients (15).
Although some authors have sug-

gested that metabolic side effects of
antipsychotics in the elderly popu-
lation may be somewhat attenuated
compared with younger populations
(16), patients with dementia are still
at risk of developing metabolic side
effects. In a small study (N=59) using
data from the U.S. Department of
Veterans Affairs (VA), Mathys and
colleagues (17) investigated incidence
of metabolic abnormalities among pa-
tients with dementia after they be-
gan taking antipsychotics and reported
that 10% developed impaired glucose
tolerance, 8.9% gained weight, and
14.5% developed lipid abnormalities
during the one-year follow-up. In the
Clinical Antipsychotic Trials of Inter-
vention Effectiveness (CATIE study),
second-generation antipsychotics did
not appear to affect glucose or triglyc-
eride levels, but clinically significant
weight gain (.7%) was observed in
the treatment groups compared with
the placebo groups (18).
In addition, Mathys and colleagues

(17) found that 51.8%of patients treated
with antipsychotics for dementia-
related behavioral disturbances were
not monitored for glucose at baseline
or follow-up. Other studies have sug-
gested that the presence of dementia is
associated with lower monitoring for
diabetes mellitus (19). However, we

are not aware of any studies that have
systematically examined monitoring for
metabolic side effects among patients
with dementia for whom antipsychotics
are prescribed.

This study helped fill the gaps in the
existing literature by examining recent
practices for guideline-concordant (20)
monitoring of metabolic side effects
(weight gain, hyperglycemia, and hy-
perlipidemia) among older VA out-
patients with dementia at the time a
new antipsychotic medication is pre-
scribed for any reason (baseline) and
at a three-month follow-up. We com-
pared the frequency ofmetabolicmon-
itoring among patients with dementia
and no psychotic disorder diagnosis
(not an FDA-approved indication for
antipsychotic use) and patients with
psychotic disorders and no dementia
(for whom antipsychotics are FDA ap-
proved). We expected that the fre-
quency of monitoring for antipsychotic
side effects for patients with dementia
without psychosis would be higher
because of a lack of FDA indication
for the use of antipsychotics in this
group compared with patients with
psychotic disorders.

Methods
Study design and data source
This study was a retrospective cohort
analysis that included patients pre-
scribed antipsychotics in 32 VA med-
ical centers within the Veterans
Integrated Service Networks 18–22.
Data on service utilization, diagnosis,
prescribed medications, and labora-
tory tests were extracted from Veter-
ans Health Administration medical
SAS data sets, and vital signs were
extracted from the Region 1 Corpo-
rate Data Warehouse.

This project was approved by the
Central Arkansas Veterans Health-
care System Institutional Review
Board and Research and Develop-
ment Committee.

Patient selection
The dementia group (N=3,903) in-
cluded patients with a diagnosis of
dementia but no psychotic disorder
(schizophrenia, bipolar disorder, or
other psychotic disorders) who were
prescribed a new antipsychotic prescrip-
tion (the “index medication”) between
October 1, 2005, and September 30,

2011, with at least a 60-day supply in
the subsequent 90 days. The psychosis
group (N=5,779) included patients
with a psychotic disorder but without
dementia who met the same inclusion
criteria regarding a new antipsychotic
prescription. ICD-9-CM codes were
used for selecting the groups: schizo-
phrenia (295.0X2295.4X and 295.6X2
295.9X), bipolar disorder (296.0X,
296.1X and 296.4X2296.8X), other
psychotic disorders (293.81, 293.82,
297.0X2297.3X, 297.8X, 297.9X,
298.0X2298.4X, 298.8X, and 298.9X),
and dementia (290.0, 290.1X–290.4X,
291.2, 294.10, 294.11, 294.20, 294.21,
331.0, 331.1X, and 331.82).

We identified patients clearly in
need of monitoring for a new episode
of treatment by including patients
who had a new antipsychotic medica-
tion (that is, one that had not been
prescribed in the previous 180 days)
and who also had a stable medication
regimen (that is, no other new an-
tipsychotic medications had been
prescribed in the prior six months).
Patients were included whether the
index prescription was a new antipsy-
chotic start (that is, for a patient not
prescribed any antipsychotic agent in
the previous 180 days), a switch to
a different antipsychotic agent, or the
addition of a different antipsychotic
medication to ongoing antipsychotic
treatment. If more than one new pre-
scription was identified within the
study period, we selected the most
recent occurrence. We excluded pa-
tients who had hospital or extended-
care stays (for example, a nursing home
or residential program) from 30 days
before through 120 days after the
index prescription date to focus on
outpatient monitoring practices. In
analyses not reported here, hospital or
extended-care stays were strongly
associated with completion of meta-
bolic monitoring. Because dementia
diagnoses are rare for persons youn-
ger than 60, only patients aged $60
years were included for both groups.
In addition, given that elderly patients
($65 years) may useMedicare-covered
services, which may not be detected in
VA databases, only ongoing VA service
users with at least two VA outpatient
visits on two different days in the
previous 360 days (including the index
date), were included. [A flow diagram
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of patient selection is available in an
online data supplement to this article.]

Assessment of monitoring
Observed metabolic monitoring rates
vary depending on the definition of
monitoring periods (21). On the basis
of published recommendations (12),
we examined baseline monitoring of
weight, plasma glucose or hemoglobin
A1c (HBA1c), and serum low-density
lipoprotein cholesterol (LDL) within
the 30 days before or after the index
medication date. Similarly, three-month
follow-up monitoring was operational-
ized as monitoring these parameters
between 60 and 120 days after the index
date (14). Because VA data often do not
indicate whether the patient was fasting,
any glucose or LDL test was included.
Although the consensus statements
specifically recommend fasting labo-
ratory tests, most studies of routine
monitoring practices have examined
whether any glucose or lipid tests were
obtained (22).

Antipsychotic side-effect
risk classification
The risk of the index medication to
cause metabolic side effects was
classified as high (clozapine and olan-
zapine), medium (quetiapine, risper-
idone, chlorpromazine, thioridazine,
loxapine, perphenazine, paliperidone,
thiothixene, and trifluoperazine), or
low (aripiprazole, ziprasidone, halo-
peridol, fluphenazine, molindone,
pimozide, and mesoridazine) on the
basis of the consensus ADA-APA
statement (12), comprehensive re-
view articles (23,24), and CATIE
study results (25).

Statistical analysis
For each metabolic parameter (weight,
glucose or HBA1c, and LDL), we
compared monitoring frequency be-
tween the dementia and psychosis
groups with a chi square test for
equal proportions. We did this for
baseline and follow-up monitoring
separately. Changes in the monitoring
rate from baseline to follow-up within
each diagnostic group were compared
using McNemar’s tests.
We compared patient characteristics

on the day of the index antipsychotic
prescription or in the 180 days before
(age; gender; race-ethnicity; marital

status; and preexisting medical comor-
bidities, such as diabetes, dyslipidemia,
obesity, hypertension, and heart dis-
ease) and the metabolic side-effect risk
of the index medication (high, medium,
or low) between the two diagnostic
groups using a t test for the continuous
variable (age) and chi square tests of
independence for categorical variables.
Because dementia patients differed
from psychosis patients in all observed
patient characteristics listed above,
especially age, a propensity score anal-
ysis was conducted. Propensity score
analysis facilitates the comparison of
two groups of patients with differ-
ent characteristics (26,27). Propensity
scores were estimated by using logistic
regression to predict the diagnostic
group (dementia versus psychosis)
based on the aforementioned patient
characteristics. In addition to the var-
iables for patient characteristics lis-
ted above, the model included all
statistically significant interaction terms
and quadratic and cubic terms of age
identified following the model develop-
ment process described in Austin and
Mamdani (28). Psychosis patients were
matched to dementia patients by using
a greedy matching algorithm (29) with
a caliper of .1 standard deviation of the
logit of the estimated propensity score
to enhance comparability of the
matched patients. Because age was
the most significant difference between
the two groups, we further required age
differences between the matched pairs
to be no more than one year. After
matching, differences in observed pa-
tient characteristics were tested by
using a paired t test for the continuous
variable and McNemar’s test for binary
variables to account for the matched
nature of the sample. Standardized dif-
ferences were also calculated as rec-
ommended, and any differences of
10 percentage points or larger were
marked as “large” (28). The matching
used an iterative process until there
were no statistically significant dif-
ferences in patient characteristics
between diagnostic groups and all
standardized differences were less
than 10 percentage points. After
matching, monitoring rates between
diagnostic groups were compared at
each time point and across time points
withMcNemar’s tests. Conditional logis-
tic regressions for matched data were

also conducted for each metabolic pa-
rameter at baseline and at follow-up
with the diagnostic group as the only
predictor to generate the odds ratios.

All analyses were conducted with
SAS, version 9.1, and p values less
than .05 were considered statistically
significant.

Results
The final sample included 1,576matched
pairs. Table 1 summarizes data on pa-
tient characteristics before and after
matching. Before matching, the dif-
ferences between the two diagnostic
groups were statistically significant
for all characteristics, and all but six
standardized differences were .10
percentage points. The most signifi-
cant difference, clinically and statisti-
cally, was age, with dementia patients
being much older than psychosis pa-
tients (79.168.4 versus 65.966.7,
p,.001). After matching, the two
groups did not differ significantly on
any of the patient characteristics, and
the largest standardized differences
were ,4 percentage points.

Table 2 presents data for the two
groups on each of the three metabolic
parameters at baseline and at follow-
up. The results determined aftermatch-
ing were our primary results; we include
before-matching results for complete-
ness. After matching, all between-group
differences in monitoring rates (except
weight at baseline) were reduced from
the comparisons made before match-
ing. However, differences between the
two groups in follow-up monitoring for
all parameters remained statistically sig-
nificant, even after matching patient
baseline characteristics between di-
agnostic groups For both diagnostic
groups, monitoring was greater at
baseline than at follow-up for each
metabolic parameter: weight, 68% at
baseline and 46% at follow-up in the
dementia group and 64% versus 51%
in the psychosis group; glucose or
HBA1c, 41% versus 26% in the de-
mentia group and 44% versus 31% in
the psychosis group; LDL, 24% versus
13% in the dementia group and 27%
versus 18% in the psychosis group
(p,.001 for each comparison).

Discussion
This work represents a systematic ex-
amination of metabolic monitoring of
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older outpatients with dementia who
were prescribed off-label antipsychotics
in a large VA sample. At baseline,
metabolic monitoring of glucose or
HBA1c and LDL for the dementia
group was comparable to the pro-
pensity score–matched psychosis group,
but weight was monitored significantly
more often in the dementia group. At
follow-up, monitoring of all three met-
abolic parameters was significantly
lower in the dementia group compared
with the matched psychosis group,
although the absolute differences were
small (,5%). Overall, monitoring rates
for all metabolic parameters were low
in both groups, both at baseline and
follow-up, indicating suboptimal me-
tabolic monitoring for patients in both
dementia and psychosis groups on the
basis of the consensus ADA-APA re-
commendations (20). Although subop-
timal, the monitoring in our VA sample
was higher than that reported pre-
viously in non-VA samples (15,30).

Suboptimal monitoring after pre-
scription of antipsychotics, especially
for psychotic disorders, has been
documented in various settings (13),
including the VA (14). However, be-
cause of the potential for serious side
effects, including mortality and CVEs,
we had expected that our sample of
outpatients with dementia who were
receiving off-label prescriptions for an-
tipsychotics would be monitored for
metabolic side effects with greater
frequency compared with psychosis
patients, for whom antipsychotics are
FDA approved.

Why do patients with dementia not
receive recommended monitoring?
Although the answer is unclear, one
possible reason is that we used the
ADA-APA monitoring recommenda-
tions, which were developed to apply
to any patient treated with a second-
generation antipsychotic but which
did not specifically consider recom-
mended monitoring for patients with

dementia. Other possible reasons in-
clude patient and provider factors that
could not be measured in a medical
records database. These factors may
affect patients with dementia more
than patients with psychosis. A variety
of factors that affect metabolic mon-
itoring have been addressed in the
literature (31,32). Patient-related fac-
tors may include reluctance to travel
to the clinic for frequent lab tests,
transportation difficulties, and lim-
ited understanding about the need
for frequent monitoring. In an explor-
atory analysis, we found that 95% of
patients with dementia had at least
one outpatient visit during the base-
line period and 75% had one during
the three-month follow-up period.
This suggests that lack of outpatient
contact did not explain lack of mon-
itoring for most patients. Provider-
related factors may include reliance
on other providers to order lab tests
and monitor results, an assumption

Table 1

Characteristics of VA patients, by diagnostic group and before and after propensity score matching

Characteristic

Before matching After matching

Dementia
(N=3,903)

Psychosis
(N=5,779)

pa
Standardized
difference (%)b

Dementia
(N=1,576)

Psychosis
(N=1,576)

pa
Standardized
difference (%)bN % N % N % N %

Age (M6SD) 79.168.4 65.966.7 ,.001 175.0 72.768.4 72.768.4 .186 .1
Gender
Male 3,781 97 5,530 96 .003 6.3 1,524 97 1,527 97 .739 1.1
Female 122 3 249 4 .003 6.3 52 3 49 3 .739 1.1

Race
Missing 644 17 569 10 ,.001 19.8 205 13 196 12 .589 1.7
White 2,877 74 4,240 73 .707 .8 1,177 75 1,203 76 .216 3.8
Black 189 5 633 11 ,.001 22.8 114 7 102 6 .317 3.0
Other 193 5 337 6 .060 3.9 80 5 75 5 .649 1.5

Married
No 1,398 36 3,715 64 ,.001 59.4 711 45 721 46 .391 1.3
Yes 2,505 64 2,064 36 ,.001 59.4 865 55 855 54 .391 1.3

Preexisting comorbidity
Diabetes 921 24 1,624 28 ,.001 10.3 409 26 393 25 .421 2.3
Dyslipidemia 2,109 54 3,082 53 .495 1.4 873 55 870 55 .890 .4
Obesity 1,117 29 1,962 34 ,.001 11.5 509 32 491 31 .395 2.5
Hypertension 2,017 52 2,637 46 ,.001 12.1 783 50 769 49 .514 1.8
Heart disease 743 19 625 11 ,.001 23.2 244 15 236 15 .641 1.4

Metabolic risk of the
index medication
High 347 9 602 10 .013 5.2 172 11 168 11 .773 .8
Medium 3,004 77 3,317 57 ,.001 42.6 1,109 70 1,114 71 .731 .7
Low 552 14 1,860 32 ,.001 43.8 295 19 294 19 .944 .2

a The p values for unmatched samples were tested using t tests for continuous variables and chi square tests for categorical variables; p values for
matched samples were generated using paired t tests for continuous variables and McNemar’s test for categorical variables.

b Standardized differences are the percentage standardized difference between diagnosis groups by using the formula of Austin and Mamdani (28). A
standardized difference of .10 percentage points is considered significant.
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that patients with dementia may not
understand instructions to manage
metabolic side effects if they are
detected, and less emphasis on strictly
managing side effects and focusing on
providing comfort care. For example,
weight gain from antipsychotics might
be considered helpful because un-
explained and untreatable weight loss
is common among individuals with
dementia (33). However, our sample
included only patients with dementia
who were being managed in the
outpatient setting and were thus likely
to have less advanced dementia than
those in nursing homes. Conflicting
findings in the literature about the
association between hyperglycemia
and use of antipsychotics may lead to
decreased vigilance for hyperglycemia
risk among patients with dementia
(16,34). In addition, the ADA and the
American Geriatrics Society guide-
lines recommend less stringent con-
trol for HBA1c (8% rather than 7%)
for older adults with dementia and
diabetes mellitus (35,36). The allow-
ance in treatment guidelines for less
stringent diabetes mellitus control
may influence providers to monitor
less for hyperglycemia (19) among
older persons with dementia who
receive antipsychotics, despite the
fact that monitoring may be particu-
larly important in this context (19),

and hyperglycemia and ketoacidosis
can develop rapidly (37) and cause
other imbalances in blood chemistries
in already frail elders. However, in the
absence of specific guidelines for
monitoring outpatients with dementia
who receive antipsychotics, adopting
the ADA-APA approved monitoring
recommendations seems reasonable.

Although practice guidelines rec-
ommend that nonpharmacological
treatment and psychosocial inter-
ventions should be the first line of
treatment for neurobehavioral symp-
toms of dementia (38), antipsychotics
are frequently prescribed despite
their limited efficacy and substantial
risks, particularly in circumstances in
which the patient exhibits identifiable
risk of harm to self or others or has
significant distress and when non-
pharmacological interventions have been
unsuccessful (39). There is a paucity
of evidence-based treatment alterna-
tives to antipsychotics for this popula-
tion, and currently no such alternative
treatment has been approved by the
FDA for these symptoms (40,41). Sim-
ilarly, the data on efficacy of specific
psychosocial treatments for patients
with dementia are limited and incon-
clusive (42). Clinicians, patients, and
caregivers are left with unclear choices
of treatment for dementia patients
with severe behavioral disturbance. It

is important to note that although
there is a risk of increased mortality
with the use of antipsychotics among
patients with dementia, the absolute
increased risk, at least in the short
term, is relatively small (approximately
1%22%) (1,43).

The study had some limitations.
The results are applicable only to
patients with dementia who receive
care as an outpatient in the VA and
cannot be generalized to patients with
dementia receiving antipsychotics in
inpatient, residential care, or nursing
home settings. Because of the large
age differences between patients with
dementia without psychosis and psy-
chotic patients without dementia, a
significant number of older patients
with dementia, particularly those
aged 75 or older, were not matched.
Therefore, the monitoring rates esti-
mated by using the matched sample
may not generalize well to dementia
patients over 75 years of age.

Although propensity score match-
ing was able to balance all observed
differences between the dementia
and psychosis groups, there may have
been unmeasured differences be-
tween the two groups that may have
explained some differences in moni-
toring. For example, travel distance to
the medical center or clinic or differ-
ences in living situations may account

Table 2

Baseline and follow-up monitoring of metabolic risk parameters among VA patients, by diagnostic group and before
and after propensity score matching

Time point
and parametera

Before matching After matching

Dementia
(N=3,903)

Psychosis
(N=5,779)

Dementia
versus
psychosis

Dementia
(N=1,576)

Psychosis
(N=1,576)

Dementia
versus
psychosis

N % N % OR 95% CI p N % N % ORb 95% CI p

Baseline
Weight 2,613 67 3,760 65 1.09 .99–1.19 .055 1,080 68 993 64 1.28 1.03–1.48 .001
Glucose or
HBA1c 1,574 40 2,613 45 .82 .75–.89 ,.001 664 41 685 44 .95 .82–1.09 .449

Low-density
lipoprotein 839 21 1,713 30 .65 .59–.72 ,.001 383 24 425 27 .87 .74–1.02 .084

3 months
Weight 1,626 42 3,012 52 .66 .60–.71 ,.001 738 46 796 51 .86 .75–.99 .036
Glucose or
HBA1c 910 23 1,789 31 .68 .62–.74 ,.001 424 26 483 31 .83 .71–.97 .020

Low-density
lipoprotein 434 11 1,099 19 .53 .47–.60 ,.001 206 13 278 18 .69 .57–.85 ,.001

a Monitoring was associated with the time point if performed within 30 days before or after the baseline and 3-month follow-up time-point.
b Odds ratios (ORs) for matched samples were estimated by using conditional logistic regression with dementia diagnosis as the only predictor.
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for some of the between-group differ-
ences in monitoring. Finally, in the
administrative data available to us, we
were not able to identify the provider
type or the clinic that ordered the
laboratory tests for monitoring. This
information will be useful to appro-
priately target efforts to improve
monitoring.

Conclusions
The most significant finding of our
study is that similar to rates for pa-
tients with psychosis, the rates of
monitoring for metabolic side-effects
were low for outpatients with de-
mentia who were prescribed antipsy-
chotics. In the absence of alternative,
safe, and efficacious treatments, the
use of antipsychotics for managing
neurobehavioral symptoms of dementia
is likely to continue in some clinical
situations where the risks of unmanaged
neurobehavioral symptoms outweigh
the risks of not using antipsychotics.
However, it is concerning to find that
such prescribing was not accompanied
by greater monitoring for metabolic
side effects, especially considering that
our sample included only outpatients
whose dementia was likely to be less
severe than that of patients in residen-
tial programs and nursing homes.
Although there are ongoing efforts in
the VA to improve monitoring for
metabolic side effects associated with
antipsychotic prescribing, our findings
suggest that more targeted efforts are
needed to improve monitoring among
patients with dementia for whom the
off-label use of antipsychotics lacks
efficacy and poses substantial risks.
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