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ABSTRACT

Background: Three warnings of serious adverse events as-
sociated with the use of atypical antipsychotic drugs
among elderly patients with dementia were sent to health
care professionals in Canada. We assessed the impact of
these warnings on prescription rates of antipsychotic drugs
in this patient population.

Methods: We used prescription drug claims data from On-
tario to calculate prescription rates of atypical and conven-
tional antipsychotic drugs among elderly patients with de-
mentia from May 1, 2000, to Feb. 28, 2007. We performed
a time-series analysis to estimate the effect of each warn-
ing on rates of antipsychotic drug use.

Results: Before the first warning, growth in the use of
atypical antipsychotics was responsible for an increasing
rate of overall antipsychotic use. Each warning was asso-
ciated with a small relative decrease in the predicted
growth in the use of atypical antipsychotic drugs: a 5.0%
decrease after the first warning, 4.9% after the second
and 3.2% after the third (each p < 0.05). The overall pre-
scription rate of antipsychotic drugs among patients with
dementia increased by 20%, from 1512 per 100 000 elderly
patients in September 2002, the month before the first
warning, to 1813 per 100 000 in February 2007, 20 months
after the last warning.

Interpretation: Although the warnings slowed the growth
in the use of atypical antipsychotic drugs among patients
with dementia, they did not reduce the overall prescrip-
tion rate of these potentially dangerous drugs. More ef-
fective interventions are necessary to improve postmarket
drug safety in vulnerable populations.

Une version francaise de ce résumé est disponible a 1’adresse
www.cmaj.ca/cgi/content/full/179/5/438/DC1

CMA]J 2008;179(5):438-46

oncern is growing over the effectiveness of actions
taken by drug regulatory agencies on safety infor-
mation that becomes available to them after a drug
has been licensed and marketed.'”* Drug regulators such as
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Health Canada hope that disseminating information on new
safety concerns through “Dear Healthcare Professional” let-
ters will shift how the stakeholders involved in drug utiliza-
tion — manufacturers, public and private insurers, pharma-
cists, physicians and the public — think about the trade-off
between risks and benefits. Ultimately, this should lead to
safer prescribing decisions.

The introduction of newer, atypical antipsychotic drugs —
risperidone, olanzapine and quetiapine — in the 1990s was
heralded as a breakthrough in the treatment of schizophrenia
and other psychiatric conditions. All 3 of these drugs were ap-
proved by Health Canada for the treatment of schizophrenia,
but only risperidone was approved for short-term sympto-
matic management of inappropriate behaviour due to aggres-
sion or psychosis in patients with severe dementia.

On Oct. 11, 2002, Janssen-Ortho, the drug company that
markets risperidone in Canada, after discussion with Health
Canada, sent a letter to health professionals warning of safety
concerns with the use of risperidone in elderly patients with
dementia. On Mar. 10, 2004, Eli Lilly, the manufacturer of
olanzapine, after discussion with Health Canada, sent a letter
to health professionals warning of safety concerns with the
use of olanzapine in elderly patients with dementia. On June
22, 2005, Health Canada circulated a letter warning health
professionals of safety concerns with the use of risperidone,
olanzapine or quetiapine in elderly patients with dementia.
The content of the 3 warnings is summarized in Table 1; the
full text of the letters is available online from Health
Canada.**

We sought to examine the effects of these warnings on the
use of the atypical antipsychotic agents mentioned in the
warnings as well as the use of conventional antipsychotic
drugs.
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Methods

Study cohort

We obtained data from the Ontario Drug Benefit database on
all prescription drug claims submitted from May 1, 2000, to
Feb. 28, 2007, for the 3 newer, atypical antipsychotic drugs
(risperidone, olanzapine and quetiapine) and a list of older
conventional antipsychotic drugs (a complete list of these
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drugs is available in Appendix 1, at www.cmaj.ca/cgi/content
/full/179/5/438/DC2). The Ontario Drug Benefit program
covered without restriction the use of the 3 atypical antipsy-

chotic drugs and all of these conventional agents for patients
65 years of age and older for the entire study period.

We included conventional antipsychotic agents in light of
the results of observational studies suggesting that the risk of
death associated with these drugs is greater than the risk asso-

Table 1: Characteristics of 3 warnings of serious adverse events associated with the use of atypical antipsychotic drugs in elderly
patients with dementia

Characteristic

First warning
(issued Oct. 11, 2002)

Second warning
(issued Mar. 10, 2004)

Third warning
(issued June 22, 2005)

Source

Subject

Advice
provided

Evidence
provided

Other
information
provided

Letter to health care
professionals sent by Janssen-
Ortho following discussion with
Health Canada

Risperdal (risperidone) and
cerebrovascular adverse events
in placebo-controlled trials
involving patients with dementia

Physicians advised to reassess risk
and benefits of use of Risperdal
in elderly patients with
dementia

Physicians advised to counsel
patients and caregivers to report
signs and symptoms of potential
cerebrovascular adverse events
immediately so that diagnosis
and management decisions,
including treatment
discontinuation, can be made
without delay

Summary of results from 4
placebo-controlled randomized
trials showing 2% absolute risk
of cerebrovascular adverse
events with Risperdal use

There is insufficient information
to determine whether the risk of
cerebrovascular adverse events is
associated with Risperdal, all
antipsychotics or any particular
type of dementia

Current prescribing information
for Risperdal includes warning of
caution about use in patients
with cardiovascular disease

e Letter to health care
professionals sent by Eli Lilly
following discussion with Health
Canada

e Zyprexa (olanzapine) and
cerebrovascular adverse events
in placebo-controlled trials
involving elderly patients with
dementia

e Physicians advised to reassess risk
and benefits of use of Zyprexa in
elderly patients with dementia

e Physicians advised to counsel
patients and caregivers to report
signs and symptoms of potential
cerebrovascular adverse events
immediately so that diagnosis
and management decisions,
including treatment
discontinuation, can be made
without delay

e Summary of results from 5
placebo-controlled randomized
trials showing 0.9% absolute risk
of cerebrovascular adverse
events with Zyprexa use

e The efficacy of Zyprexa in elderly
patients with dementia-related
psychosis has not been
established in clinical trials

e There is insufficient information
to determine whether the risk of
cerebrovascular adverse events is
associated with Zyprexa or all
antipsychotics

e The risk of cerebrovascular
adverse events may be
associated with vascular or
mixed-type dementia

e Zyprexa approved for the
treatment of schizophrenia but
not for the treatment of
dementia-related psychosis

e Current prescribing information
for Zyprexa includes warning of
caution about use in patients
with cardiovascular disease

e Letter to health care professionals

sent by Health Canada

Increased mortality associated with
use of atypical antipsychotic drugs
among elderly patients with
dementia

Canadians advised that treatment
with atypical antipsychotic
medication of behavioural
disorders in elderly patients is
associated with increased risk of
all-cause mortality

Summary of results from 13
placebo-controlled randomized
trials of risperidone (6 trials),
quetiapine (2 trials) and
olanzapine (5 trials) showing
increased absolute risk of all-cause
mortality with risperidone (0.9%),
quetiapine (2.3%) and olanzapine
(2.0%) among elderly patients
with dementia

All atypical antipsychotics are
approved for the treatment of
schizophrenia, but only
risperidone is approved for ishort
term symptomatic management of
inappropriate behaviour due to
aggression and/or psychosis in
patients with severe dementia”

Most of the deaths were due to
heart-related events or infections
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ciated with atypical antipsychotic agents.™ In this context, ex-
amination of the overall use of antipsychotic drugs, conven-
tional and atypical, should provide a comprehensive measure
of the impact of the warnings on patient safety.

The Ontario Drug Benefit database contains claims for
prescription drugs submitted by pharmacists for reimburse-
ment. Each claim contains information on the drug, the date
on which the drug was dispensed, whether the patient was in
a nursing home and a unique claimant identifier. The claims
have very low error rates for data on the drugs and dates
dispensed.’

We sorted the claims by date and by unique claimant iden-
tifier. To identify patients with a history of dementia, we
linked the unique identifier from the drug claim to hospital
discharge abstracts from the Canadian Institute for Health In-
formation and physician claims data from the Ontario Health
Insurance Plan in the 5 years before the date of the drug claim
to look for a dementia-related diagnosis. We also looked for
claims for cholinesterase inhibitors (a class of drugs used only
in patients with dementia to treat cognitive decline) submitted
to the Ontario Drug Benefit program in the year before the
antipsychotic drug claim. We have used this technique to
identify patients with dementia in previous research, and the
details can be found in a previous publication."

We obtained demographic information (age and sex) by
linking the unique identifiers from the drug claims to the Reg-
istered Persons Database of the Ontario Health Insurance
Plan. The Ontario Drug Benefit Program covers individuals
65 years and older. Therefore, to assess use of drugs to treat
dementia in the year before the drug claim, we limited the
study population to patients 66 years and older at the time of
each prescription.

Prescription rates

We used unique drug identification numbers (DINs) to assign
claims into 6 drug categories: risperidone; olanzapine; queti-
apine; atypical antipsychotic agents (risperidone, olanzapine
or quetiapine); conventional antipsychotic agents; and all
antipsychotic agents. We calculated separate monthly counts
for each of these groups.

To calculate the prescription rates, we divided the number of
unique individuals per month with a history of dementia who
were dispensed at least one prescription for the drug or drugs of
interest by the Ontario population aged 65 years and older. The
Ontario population was linearly interpolated for each month
from annual Statistics Canada population estimates.

Data analysis

The 3 warnings were well spaced from each other and divided
the study period into 4 segments, each with multiple observa-
tions: the period before the first warning (from May 2000 to
September 2002); the period after the first warning (from Oc-
tober 2002 to February 2004); the period after the second
warning (from March 2004 to May 2005); and the period af-
ter the third warning (from June 2005 to February 2007).

We used interrupted time-series analysis to estimate the im-
pact of the 3 warnings on prescription rates. We used the multi-
ple observations of monthly prescription rates over the study
period to estimate models that had intercept and slope terms for
the period before the first warning and intercept and slope
terms for each of the 3 warnings. This type of model divides
the data into segments that allowed us to estimate the effect of
the warnings." We measured the effect of each warning by
comparing the prescription rate 12 months after the warning,
estimated from the full model, with a predicted prescription

Table 2: Characteristics of elderly patients with dementia prescribed antipsychotic drugs from May 2000 to February 2007

Period; no. (%) of patients*

First month of

observation period

Month before
first warning

Month before

second warning

Month before
third warning

Last month of

observation period

Characteristic (May 2000) (September 2002) (February 2004) (May 2005) (February 2007)
Total no. of patientst 16 066 23 056 26716 29 381 30 029
Age, yr
Mean (standard deviation) 81.9 (7.4) 82.3 (7.4) 82.4 (7.3) 82.5 (7.6) 82.7 (7.6)
Patients > 85 yr 6 228 (38.8) 9 253 (40.1) 10 682 (40.0) 11 856 (40.4) 12 567 (41.8)
Sex, male 4716 (29.4) 6 923 (30.0) 8 141 (30.5) 9095 (31.0) 9173 (30.5)

Nursing home resident
Drug prescribed

11 246 (70.0)

16 125 (69.9)

Risperidone 7 311 (45.5) 12 402 (53.8)
Olanzapine 3409 (21.2) 6 060 (26.3)
Quetiapine 381 (2.4) 3101 (13.4)
Conventional 5628 (35.0) 2531 (11.0)
antipsychotic

Rate of use per 100 000 1102 1512

population aged > 65 yr

18 859 (70.6)

13 203 (49.4)
7 375 (27.6)
5435 (20.3)
1932 (7.2)

1703

20 566 (70.0)

14 178 (48.3)
7 253 (24.7)
7 559 (25.7)
1669 (5.7)

1831

21181 (70.5)

13 757 (45.8)
6691 (22.3)
9573 (31.9)
1573 (5.2)

1813

*Unless stated otherwise.

tThis is the number of patients who received any antipsychotic prescription in that month. It is not equal to the sum of the number of patients in each drug
category, since a patient may have been counted in more than 1 category.
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rate for which we assumed that the warning had no effect (i.e.,
the intercept and slope terms for that warning were set to zero).
We calculated the absolute effect of each warning as the differ-
ence between the estimated and predicted rates 12 months after
the warning. We calculated the relative effect of each warning
as the absolute difference 12 months after the warning divided
by the predicted rate 12 months after the warning.

Time-series analysis requires the definition, testing and in-
terpretation of the model. The details of the analysis, model
definition and testing are provided in Appendix 2 (available at
www.cmaj.ca/cgi/content/full/179/5/438/DC2).

Ethics review
The study design was approved by the Ethics Review Board
of the Sunnybrook Health Sciences Centre.

Results

Table 2 contains data on the monthly counts and selected char-
acteristics of elderly people with dementia who received an-
tipsychotic drugs in May 2000 (baseline), in the month before
each warning and in February 2007 (the last month of the obser-
vation period). In September 2002, the month before the first
warning, just over 23 000 patients received a prescription for an
antipsychotic drug. In February 2007, after the 3 warnings, just
over 30 000 patients were dispensed an antipsychotic drug.
Over this period, the rates of use increased by 20%, from 1512
per 100 000 population 65 years and older to 1813 per 100 000.
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Over the study period, about 70% of the individuals re-
ceiving antipsychotic drugs lived in nursing homes, and about
40% were over 85 years of age. The proportions of patients
who received risperidone (about 45%) and olanzapine (about
22%) were comparable in May 2000 and February 2007. The
proportion of patients who received conventional antipsy-
chotic agents decreased, from 35.0% in May 2000 to 5.2% in
February 2007. The proportion who received quetiapine in-
creased, from 2.4% in May 2000 to 31.9% in February 2007.

The segmented regression analyses are presented in Figure
1, Figure 2, Figure 3, Figure 4, Figure 5 and Figure 6. Each
figure represents data on one of the drug categories studied.
The figures contain data on the observed monthly prescription
rates, the prescription rates estimated from the time-series re-
gression model for the entire study period, and the prescrip-
tion rates predicted from the model for the 12 months after
each warning assuming that the warning had no effect. From
May 2000 until the first warning in October 2002, the pre-
scription rates of antipsychotic drugs overall and for each of
the atypical antipsychotic drugs were increasing, whereas the
rates for conventional antipsychotic agents were decreasing.

The absolute and relative effects on the prescription rates
12 months after the warnings are presented in Table 3. The
first warning was associated with significant decreases in the
predicted growth in the use of risperidone, the drug specifi-
cally mentioned in that warning. It was also associated with
significant decreases in the predicted growth in olanzapine
use and increases in the predicted growth in quetiapine use.
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Figure 1: Estimated and predicted use of antipsychotic drugs overall before and after 3 warnings of serious adverse events associated with
atypical antipsychotic drugs in elderly patients with dementia. Estimated rates, and predicted rates without warnings, represent estimates
from our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.
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Overall, there was a decrease in the predicted growth in the
use of the 3 atypical agents combined. The first warning was
also associated with a slowing in the predicted decline in use
of conventional agents.

The second warning named only olanzapine and was asso-
ciated with significant decreases in the absolute and relative
growth in its use (Table 3). It was also associated with a de-
crease in the predicted growth in the use of atypical agents
and of antipsychotic drugs overall.

The third warning, which mentioned all 3 atypical antipsy-
chotic agents, was associated with a relative decrease in the
predicted growth in quetiapine use, a relative decrease in the
predicted growth in the use of atypical agents, and absolute
and relative decreases in the predicted growth in the use of
antipsychotic drugs overall (Table 3).

Interpretation

We found that the 3 warnings about serious adverse events
associated with use of atypical antipsychotic agents in elderly
people with dementia had a limited effect on the prescription
rates of these agents. We also found that the overall rates of
use of these drugs actually increased between the first warn-
ing in 2002 and the end of our follow-up in 2007.

We did find some specific effects of the warnings. The
first 2 warnings named a single atypical drug, and in each
case the warning was associated with both relative and ab-
solute decreases in the predicted growth in the use of these

drugs. The relative decreases were substantial: by 11.8% for
risperidone after the first warning and by 14.6% for olanza-
pine after the second warning. However, the warnings were
also associated with effects on related drugs not named in the
warnings. For example, although the first warning named
only risperidone, it was associated with a decrease in the use
of olanzapine and increases in the use of quetiapine and con-
ventional antipsychotic agents. In the end, the warnings were
at best associated with only small relative decreases in the
predicted growth in the use of atypical antipsychotic drugs —
by 5.0% after the first warning, 4.9% after the second and
3.2% after the third. However, they were not associated with
a decrease in the overall use of these drugs.

A recent Canadian study showed that a regulatory warning
about prescribing antidepressants to children and adolescents
had the desired effect of decreased rates of use in these age
groups.”? However, the rates of use were also decreased
among young adults, a population not identified in the warn-
ing. Other studies have suggested that warnings have little or
no effect on drug utilization.*" In this context our findings
suggest that warnings can have different effects in different
situations and that their impact cannot be taken for granted.

Studies of the effects of warnings and the communication
of risk suggest that warnings should be clear about the risks."
Calculating the number needed to harm has been suggested as
a better way to communicate drug risks to physicians than rel-
ative or absolute risks."” This might be a useful strategy for
Health Canada in future warnings. If the goal of the new in-
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Figure 2: Estimated and predicted use of atypical antipsychotic drugs before and after 3 warnings of serious adverse events associated
with atypical antipsychotic drugs in elderly patients with dementia. Estimated rates, and predicted rates without warnings, represent esti-
mates from our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.
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Figure 3: Estimated and predicted use of conventional antipsychotic drugs before and after 3 warnings of serious adverse events associated
with atypical antipsychotic drugs in elderly patients with dementia. Estimated rates, and predicted rates without warnings, represent esti-
mates from our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.

Users per 100 000 elderly population

1050

950

850 -

750

650

550

450

¢ Observed monthly rate
Estimated monthly rate
—4— Predicted rate with no warning

T T T T T T T T T

T T T T T

'
'
'

N--
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

T
"

T

T T L T T T T T T

Mar Jun Oct Jan Apr Jul Nov Feb May Sep Dec Mar Jun Oct Jan:AprAug Nov Feb May Sep Dec Mar Jul Oct Jan

2000

2001

First warning
(risperidone)
Oct. 11, 2002

2002 !

2003

(olanzapine)

! 2004

Second warning

Mar. 10, 2004

2005 2006 2007

Third warning (all
atypical antipsychotics)
June 22, 2005

Figure 4: Estimated and predicted use of risperidone before and after 3 warnings of serious adverse events associated with atypical
antipsychotic drugs in elderly patients with dementia. Estimated rates, and predicted rates without warnings, represent estimates from
our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.
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antipsychotic drugs in elderly patients with dementia. Estimated rates, and predicted rates without warnings, represent estimates from
our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.
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our interrupted time-series analysis. The dashed blue lines represent 95% confidence intervals around the predicted estimates.
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formation on risk is to motivate pre-
scribers to rethink their therapeutic op-
tions, perhaps the warnings should be
clear about alternatives and their safety
and efficacy. For example, for atypical
antipsychotic drugs, this would include
comment on the safety and efficacy of
conventional antipsychotic agents. Inter-
estingly, the warning from the US Food
and Drug Administration clearly indi-
cated that there were concerns about the
safety of conventional antipsychotics,'s
although this was not raised in the Health
Canada warning. A more comprehensive
view of alternatives should include at
least a summary of nonpharmacologic in-
terventions. For example, current clinical
practice guidelines for the treatment of
dementia include a range of nonpharma-
cologic interventions for dealing with ag-
gression and agitation."”

It would also seem important for
Health Canada to determine whether the
warnings had their intended effects.
Health Canada should conduct or com-
mission well-designed evaluations of the

RESEARCH

Table 3: Effects of regulatory warnings on prescription rates of atypical and
conventional antipsychotic drugs among elderly patients with dementia

When effect was
measured; variable

Absolute effect at 12 mo
after warning* (95% Cl)

Relative effect at 12 mo

after warning,t % (95%

Cl)

After first warning
Antipsychotic drugs overall
Conventional agents
Atypical agents

Risperidone

Olanzapine

Quetiapine
After second warning
Antipsychotic drugs overall
Conventional agents
Atypical agents

Risperidone

Olanzapine

Quetiapine
After third warning
Antipsychotic drugs overall
Conventional agents
Atypical agents

-10  (-30to 11)
65¢ (39 to 92)
-84+ (134 to -34)
~114% (~178 to —49)
-13% (-25t0-0.2)
33t (19 to 48)

-80% (-107 to -52)
14 (-19to 48)
-89% (146 to -31)

28 (-51to 107)
-77% (-96 to -59)
-6 (-25to 13)

-67+ (-96 to —38)
6 (-31to42)
-59 (-1181to0 1)

-0.6 (-1.5t00.4)

94.4% (31.2to 157.7)

-5.0% (-6.6 to -3.4)
-11.8% (-16.5 to -7.1)
-2.7% (-5.2t0-0.1)
12.1%+ (6.7 to 17.5)

-4.2% (-5.3t0-3.1)
14.6 (-21.8to 51.0)
-4.9% (-6.8 to -2.9)

33 (-48to11.3)

-14.6% (-17.7 to -11.5)

-1.3 (-5.5t02.9)

-3.5% (-4.8t0-2.2)
5.9 (-27.5t039.2)

-3.2% (-5.4to0-1.0)

impact of its warnings. Evaluation is par- Risperidone -41 (~125 to 43) 45 (-11.4t0 2.4)
ticularly 1mp9rtant in 51tuat10gs sugh as e 5 (-15to 26) 12 (35t06.0)
the use of antipsychotic agents in patients L.

Quetiapine -20 (-41to?2) -3.6% (-6.9to0-0.2)

with dementia, among whom use of these

drugs is common and the risks are high.

If Health Canada were to take a more
proactive approach to assessing the im-
pact of its warnings, it will also need
a strategy for responding to situations
where the warnings do not have the desired effect. To de-
velop such a strategy, Health Canada should work with the
others involved in drug prescribing in Canada — manufactur-
ers, provincial and private insurers, and physicians.

Health Canada and other regulators are in a position to dic-
tate the content of warnings so that they provide better informa-
tion on risks and on alternatives. However, they may need to
work in partnership with others to ensure that the message is
adequately communicated. There are concerns that drug com-
panies may not always provide complete information on drug
safety.” Although drug manufacturers are often involved in
sending out letters warning of safety issues, perhaps more
could be made of their expertise in marketing to ensure that
safety messages are heard.

Most drugs in Canada are paid for by provincial drug plans
or private insurers. The funders could play a more active role
in responding to new safety information."” They have the abil-
ity to change the terms and conditions under which drugs are
funded, which can have a profound effect on rates of use.”

Ultimately, physicians are responsible for prescribing
drugs. They should be sensitive to new safety information and
how it might influence their prescribing. Professional organi-
zations can work toward developing and disseminating clini-

by 100%.
#p < 0.05.

CMA)J

e AUGUST 26, 2008 o

Note: CI = confidence interval.
*Change in number of patients prescribed an antipsychotic per 100 000 population > 65 yr.
tRatio of change in prescription rate due to warning over predicted rate without warning multiplied

cal guidelines that deal specifically with drug safety issues
and that are responsive to changes in safety information.

A strength of our study is our use of utilization rates based
on claims data from a comprehensive drug benefit program to
provide a population-based analysis. Our study has limita-
tions. The time-series analysis, although a powerful tool for
assessing the effect of widely disseminated information on
prescribing behaviour, is subject to threats to validity.” The
observed changes may have been the result of other factors
coincident with the warnings. However, we were able to
show changes in prescription rates specifically for the drugs
named in the first 2 warnings, which suggests that the warn-
ings had at least some effect. Warnings issued by regulatory
agencies in other countries'®*?* and articles on the risks of an-
tipsychotic drugs®® may have contributed to the declines in
use we observed in our study. Therefore, our finding of mod-
est effects associated with the Health Canada warnings is, if
anything, optimistic about the contribution of these warnings.

Conclusion

Despite 3 warnings about serious adverse events associated
with atypical antipsychotic drugs in elderly patients with de-
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mentia, the overall rates of use of these drugs in this patient
population increased. This finding highlights the limited im-
pact of warnings and suggests that more effective approaches

are

needed to protect vulnerable populations from potentially

hazardous medications. A comprehensive, coordinated ap-
proach involving Health Canada, drug manufacturers, private

and

This

public drug insurers, and physicians is needed.
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