EVIDENCE-BASED PRACTICE

The objective of this column is to illustrate clinical de-
cision making about the risk of pediatric bipolar disor-
der (PBD) using two key pieces of information: base
rates and family history. A second commentary in next
month’s Journal details how to find and use behavior
checklists as an additional source of information. The
approach in both commentaries illustrates how to con-
duct focused database searches to address clinical ques-
tions and how to use so-called Bayesian methods to
combine information from more than one source re-
garding the probability of a disorder. Combining clin-
ical information provides a rational framework for
deciding when to use additional and more expensive as-
sessment methods (i.e., the test/no-test threshold) as
well as when to initiate treatments spécific to bipolar
disorder (i.e., the Treatment Threshold [Guyatt and
Rennie, 2002]). The followmg sections use a case exam-
ple to model the process of gathering information and
integrating it according to the recommendations of
evidence-based practice (EBP). Both the challenges
and the potential benefits of an EBP approach are mag-
nified when considering a controversial and high-stakes
diagnosis such as PBD. Some guidelines are developed
that would be readily applicable to other diagnoses, and
some specific recommendations about assessment in-
struments and strategies for bipolar disorder are provided.
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r£N DOES BIPOLAR DISORDER OCCUR IN
ACTICE? ESTABLISHING THE BASE RATE
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patient. EBP also suggests that clinicians
mit the diagnoses under consideration to
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in our specnﬁc practice. It may be possible to
mate these figures by reviewing the diagnoses as-
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g diagnoses for all patients seen in a particular
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TABLE 1
Strengths and Limitations of Using Local Estimates
of Base Rates of Disorder

Strengths

Rates definitely will be pertinent to clinical setting of interest

Rates reflect potential moderators of base rate
Demographic characteristics
Referral practices
Pawern of recruitment and retention in trearment

Diagnostic rates will correspond highly with clinical diagnoses (as
distinct from research diagnoses)

Limitations

Local rates may not be readily available (if no computer database
of diagnoses)

Diagnostic practices may very widely across settings or even across
clinicians within setting

Local clinical diagnoses have unknown interrater or retest
reliability, although typically lower than research diagnoses
bised on structured or semistructured interviews

Local clinical diagnoses may underestimate rates of comorbidity
and total number of diagnoses

Local diagnoses may be influenced by factors in addition to
concern for accurate labeling
Concerns about reimbursement for services
Concerns about stigma associated with certain diagnoses
Concerns about labeling child with a chronic condition

(label could persist in medical record after condition
has remitted)

impairment, and pattern of presenting diagnoses. Most
of the base rate data on PBD have been based on epi-
demiological studies, which typically have enrolled
mostly European-American participants (see” Kessler
et al., 2001, for review of issues in child studies) and
not found sufficient cases with bipolar disorder to afford
meaningful subgroup analyses by race, gender, ethnic-
ity, or socioeconomic status. An additional concern
with epidemiological studies is that they often rely
on structured diagnostic interviews that have high reli-
ability but may be less valid for detecting mania (e.g.,
Kessler et al., 1997), particularly if a collateral infor-
mant such as a parent is not routinely involved in
the diagnostic interview (cf. Youngstrom et al., 2004).
Table 2 provides a summary of recently published esti-
mates of the rate of pediatric bipolar spectrum diagnoses
in different clinical settings. The table also includes in-
formation about the demography of participants and
the diagnostic. methodology used. Most of the studies
have limitations that make them suboptimal for appli-
cation in at least some clinical settings, but they at least
provide a starting point for establishing risk of PBD
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TABLE 2
Base Rates of Pediatric Bipolar Disorder in Different Clinical Settings

Setting Base Rate Demography Diagnostic Method
High school epidemiological 0.6% Northwestern high school K-SADS-PL Lewinsohn et al,,
(Oregon Longi
of Depression)
Epidemiological -0% Southeastern CAPA?Y Costello et al,, 1996 (G
Smoky Mounraing §
Youth, epide
Epidemiological <2% Midwest Structured interview””  Kashani et al., 1987
. ages 14-16 yr)
Community mental health 5.9% Midwestern urban, 48%  Clinical interview and Youngstrom et al., |
center nonwhite (429% black) treatment’””
General outpatient clinic . 6% to 8% Urban academic research  Washington University Geller et al., 20
centers K-SADS (TEAM Stud
County wards (DCFS) 11% Illinois Clinical interview and ~ Naylor et al,, 2
treatment” ‘
Specialty ADHD outparient 15-17% New England K-SADS?? ©ly 2 you8) - Biederman et al.,
service o
Incarcerated adolescents 2% Midwestern urban DISC Teplin et al., 2002
(Chicago) ‘
Incarcerated adolescents 22% Texas DISC” Pliszka et al., 20
Inpatient service 30% manic New York State DICA, K-SADS™ Carlson and Youngstro
symptoms, i

<2% strict bipolar [ '

Note: Articles similar to those comprising this table could be found by searching for “bipolar disorder” and “prevalence” or LE
in Medline, Pgye/NFO, or similar databases. K-SADS-PL = Schedule for Affective Disorders and Schizophrenia for School-Age Child
and Life time; CAPA = Child and Adolescent Psychiatric Assessment; DCFS = Department of Child and Family Services; ADHD
Deficit/Hyperactivity Disorder; DISC = Diagnostic Interview Schedule for Children; DICA = Diagnostic Interview for Child

lescents.
7 Parent interviewed as component of diagnostic assessment.
7 Youth interviewed as part of assessment.

diagnoses. Given the available information, your col-
league decides to begin with a base rate of 6%, roughly
what has been reported in community mental health
centers based on clinical diagnoses as well as the rate
“observed in outpatient academic medical centers using
comprehensive semistructured interviews.

FAMILIAL RISK

The next step in the assessment process is to deter-
mine how much weight to assign to the family history
of bipolar disorder. Although bipolar disorder is highly
heritable, it is important to diagnose the child based on
risk and symptoms versus “diagnosing the family.” A
Medline search combining the terms “bipolar disorder,”
“offspring,” “adolescents OR children OR pediatric”
and “children-of-impaired-parent” (an exact MeSH
heading, offered by the Medline thesaurus) using the
AND operation (narrowing down the search) revealed
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38 hits. The most recently published meta-as
is the most exhaustive, so it seems a reasonable choi€
for the best current evidence (Hodgins et al.
results indicate that children with a biologi
diagnosed with bipolar disorder average a
crease in the likelihood of having a bipol
themselves. Based on the genetics of famil
ships, the fivefold increase in risk would be e i
propriate if bipolar disorder were identified in an; \ IS
degree relative (i.e., biological mother, biologic:
full biological siblings). If bipolar illness is id i}
the pedigree, but one step further removed (e :
ological grandparent, aunt, uncle, half sibling),
associated risk would be estimated as 2.5, half
associated with a first degree relative, because
relatives on average shares half as many genes as.
a pair of first-degree relatives. In practica_l

changes in odds of 2.5 or less will not have mus
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”“L' on the final probability that a particular patient
i ppD. Although family history is clinically valuable
icularly because it might help shed light on treat-
:history and potcntial responses to intervention),
ﬁlation about more distant relatives often will
- available and probably would not have a big im-
differential diagnosis even if gathered. Another
« meta-analysis indicates that no other risk factors
family history have been sufficienty docu-
to jusrify their integration into clinical decision
(Tsuchiya et al., 2003).

SOMBINING INFORMATION ABOUT FAMILY RISK
D BASE RATE

'How much does the family history change the odds
f this specific child has a PBD? The most accurate
of combining information about risk is through
use of Bayes” theorem. To do this involves algebra
‘multiplication, hampering the use of Bayes™ theo-
in practice. For this reason, many experts advocate
¢ of 2 “nomogram,” which is a simple figure that
s the clinician to combine the starting probability
BD (in this instance, the PBD base rate of 6%) with
change in risk (in this scenario, a likelihood ratio of
lﬁe to the biological father having bipolar disorder)
yatt and Rennie, 2002). After locating these two
nts on the nomogram, the clinician simply connects
dots and reads the new probability of PBD from the
d column (Fig. 1). Using the nomogram with these
ues (6% base rate, 5.0 likelihood ratio) yields a pos-
or probability of 25%. This is quite close to the
esian exact estimate of 24.2% (see Guyatt and
e, 2002 for details).

eral aspects are worth noting about the nomogram
this approach to combining diagnostic informa-
n. One is that probability does not behave in a linear
way. The scales of the nomogram are not marked off in
alinear manner, nor is the revised/posterior probability
linearly related to the starting/prior probability. Likeli-
:%,Od ratios change the odds of a diagnosis in a straight-
rward manner (multiplying prior odds by the likeli-
od ratio yields posterior odds), but most people are
ot familiar with odds and cannot interpret them as
teadily as probabilities. The nomogram allows the cli-
.:jd?m to work directly with probabilities (accomplish-
ing the transformation into odds and from odds back
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Fig. 1 Nomogram for combining probability and likelihood ratio.

A second observation is that the same piece of diag-
nostic information may produce substantially different
posterior probabilities in different settings. This is driven
by the differences in the base rate of the condition in
different settings. For instance, assuming base rates of
1% or 30% (Table 2) would mean that the revised prob-
ability that a child has PBD after learning that he or she
has a parent diagnosed with the condition would vary
from 5% to 68%. Put another way, almost all the chil-
dren ascertained in a nonclinical community setting
(such as a public school) who have a parent with a bi-
polar disorder will not themselves currently have a PBD.
At the other extreme, two of three youths on an inpa-
tient unit where 30% of the patients have bipolar diag-
noses are likely to also have a bipolar diagnosis if it has
been diagnosed in a parent.

It may seem counterintuitive that the same piece of
diagnostic information (familial history of bipolar dis-
order) could generate such different risk estimates. This
has been well known in the diagnostic efficiency
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literature, where it is often described in terms of the
“positive and negative predictive values” of a test de-
pending on the base rate of the targer condition
(Kraemer, 1992). In fact, the probabilities read from
the third column of the nomogram are actually “posi-
tive predictive values,” which can be interpreted as ei-
ther the probability that a specific individual has the
target diagnosis or alternately as the frequency with
which people showing that test result at that particular
clinical setting would have the condition (Kraemer,
1992). For the present example, the posterior probabil-
ity of 24% could be interpreted as signifying either
a 24% risk that this specific patient has PBD or an in-
dication that 24% of all patients presenting to this clinic
with a first-degree relative with a bipolar disorder will
have PBD. Some concrete examples may make the con-
cept more intuitive: When fishing for trout, a tug on the
line is much more likely to indicate that a trout has been
hooked when fishing in a well-stocked stream (a high
base rate situation) versus in a depleted or polluted
stream (lower base rate) or the ocean (where a trout
would be a freak occurrence, but not statistically impos-
sible).

The last observation is that the posterior probabilities
will rarely be decisive. The 24% risk of PBD suggests
that it is unlikely that this child has PBD, but many
parents and practitioners would agree that this risk is
too high to rule out the diagnosis. The risk exceeds
the test/no-test threshold, indicating that more assess-
ment is needed (Guyatt and Rennie, 2002). Practi-
tioners might decide that additional assessment is
warranted until the risk is below 10% (or 5%), given
that there are relatively inexpensive assessment options
and the costs of failing to diagnose PBD may be high.
Conversely, the 24% probability of PBD is below the
treatment threshold, indicating that treatments specific
to bipolar disorder probably should not be scarted with-
out further information gathering (Guyatt and Rennie,
2002). The treatment threshold is determined by the
clinician in consultation with the family, and it should
weigh information about the costs and benefits of treat-
ment for both accurately diagnosed and misdiagnosed
cases. Pragmatically, differences in cost and benefit do
not have much of an impact on diagnostic decision
thresholds unless they vary by a factor of 10 or more
(Kraemer, 1992), suggesting that decision-making frame-
works can tolerate a fair amount of difference in sub-
jective opinions or actual costs. In the absence of
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overwhelming evidence of efficacy or harm, j;
most practical to simply discuss the probabi;
the patient and guardian and decide
and treatment strategy taking person
account.

Your colleague concludes that the 24% rigk Ofsl"
in her patient is above the test threshold, so she de
to search for tools that might help assess PRD. The i
commentary details how to search for such instrumg
and how to incorporate them into an EBp frameyy,

on the assess, 9
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Disclosure: Dr. Youngstrom is co-investigator on investigator-in;
research grants sponsored by Abbott and AstraZeneca Pharmacent;y,
he is the statistical expert for both protocols. He also consults with Oty

Pharmaceuticals about assessment of pediatric bipolar disorder, | ;
Duax has no financial relationships 1o disclose.
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JELife After Birth: Death and Dying in a Neonatal Intensive Care Unit Jaideep Singh, MD, John Lantos, MD,

ol
\William Meadow, MD, PhD

e
ctive: In canonical modern bioethics, withholding and withdrawing medical interventions for dying patients are considered
arally equivalent. However, electing not 1o administer cardiopulmonary resuscitation (CPR) struck us as easily distinguishable
m withdrawing mechanical ventilation. Moreover, withdrawing mechanical ventilation from a moribund infant “feels” dif-
ent from withdrawing mechanical ventilation from a hemodynamically stable child with a severe neurologic insule. Most pre-
ous descriptions of withdrawing and withholding intervention in the neonatal intensive care unit (NICU) have blurred many of
wse distinctions. We hypothesized that clarifying them would more accurately portray the process of end-of-life decision-making
e NICU. Methods: We reviewed the charts of all newborn infants who had birth weight >400 g and died in our hospital in
88,1993, and 1998 and extracted potential ethical issues (resuscitation, withdrawal, withholding, CPR, do-not-resuscitate
s, neurologic prognosis, ethics consult) surrounding each infant’s death. Resuelts: Using traditional definitions, roughly half
all deaths in our NICU in 1993 and 1998 were associated with “withholding or withdrawing.” In addition, by 1998, >40% of
NICU deaths could be labeled “active withdrawal,” reflecting the extubation of infancs regardless of their physiologic in-
ability. This practice is growing over time. However, 2 important conclusions arise from our more richly elaborated descriptions
death in the NICU. First, when CPR was withheld, it most commonly occurred in the context of moribund infants who were
dy receiving ventilation and dopamine. Physiologically stable infants who were removed from mechanical ventilation for
ity-of-life reasons accounted for only 3% of NICU deaths in 1988, 16% of NICU deaths in 1993, and 13% of NICU
eaths in 1998. Moreover, virtually none of these active withdrawals took place in premarure infants. Second, by 1998 infants,
ho died without CPR almost always had mechanical ventilation withdrawn, Finally, the median and average day of death for 100
survivors who received full intervention did not differ significantly from the 78 nonsurvivors for whom intervention was
thheld. Conclusions: In our unit, a greater and greater percentage of doomed infants die without ever receiving chest compres-
lons or epinephrine boluses. Rather, we have adopted a nuanced approach to withdrawing/withholding NICU intervention,
viding what we hope is a humane approach to end-of-life decisions for doomed NICU infants. We suggest that ethical de-

ptions that reflect these nuances, distinguishing between withholding and withdrawing interventions from physiologically
de a more accurate reflection of

. moribund infants or physiologically stable infants with morbid neurologic prognoses, provi
- the circumstances of dying in the NICU. Pediatrics 2004;114:1620-1626.

(€800 g) Adolescents Who Are Free of Major

wvehosocial and Academic Characteristics of Extremely Low Birth Weight
PhD, Michael F. Whitfield, MD, FRCPC, |

\pairment Compared With Term-Born Control Subjects Ruch E. Grunau,
aryn B, Fay, MSc

Objective: To compare academic and cognitive ability, attention, attitudes, and behavior of extremely low birth weight (ELBW)
lescents who are free of major impairments at 17 years of age with term-born control subjects. Methods: Between January 31,

981, and February 9, 1986, 250 infants of €800 g were admitted for intensive care in British Columbia, 98 (39%) of whom

ived to late adolescence. Teens with major sensorimotor handicaps and/or IQ <70 were excluded (7= 19). Of the 79 eligible

BW teens, 53 (67%) were assessed at 17.3 (16.3-19.7) years (birth weight: 720 [520-800 gJ; gestation: 26 [23-29] weeks). The
attery screened the following areas: cognitive (Wechsler Intelligence Scale for Adults Third Edition, 3 subtests), academic
ide Range Achievement Test-3), attention (Connors” Continuous Performance Task), self-report (Harter Self-Perception Pro-
for Adolescents; Job Search Artitude Inventory), and parent report (Child Behavior Check List). A comparison group of term
" born control subjects (= 31) were also assessed (birth weight: 3506 [3068-4196] g gestation: 40 [39-42] weeks) at age 17.8
. (16.5-19.0) years. Multivariate analysis of variance (group x gender) was conducted for each domain (cognitive, academic, self-
| teport, and parent report). Results: The ELBW group showed lower cognitive scores (vocabulary, block design, and digit symbol)
A d ?cadcmic skills (reading and arithmetic) compared with control subjects, with no gender differences. There were no differ-
~ences in attention between the 2 groups using a repetitive computer task. ELBW teens reported lower scholastic, athleric, job
competence, and romantic confidence and viewed themselves as more likely to need help from others in finding a job. In the
behavioral domain, parents reported their ELBW teens to display more internalizing, more externalizing, and more total problems
an the control teens, with ELBW bays showing more problems. ELBW teen showed a higher percentage of clinically significant
ic havior problems than control subjects. Conclusions: In a provincial cohort of unimpaired survivors of birth weight <800 g,
' psychosocial and educational vulnerabilities persist into late adolescence and may complicate the transition to adult life compared

with their peers. Pediatrics 2004;114:e725—¢732.




