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r D
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O
b

je
ctive

: Th
e au

th
o

rs’ goal w
as to

 con
d

u
ct an

 ad
u

lt fo
llow

-
u

p
 of su

b
jects w

h
o h

ad
 p

articip
ated

 in
 a stu

dy of n
o

rtrip
tylin

e
for ch

ild
h

o
o

d
 d

ep
ressio

n
.

M
e
th

o
d

: Th
e stu

d
y gro

u
p

 rep
resen

ted
 100 (90.9%

) o
f th

e o
rig-

in
al 110 su

b
jects an

d
 in

clu
d

ed
 72 su

b
jects w

h
o

 h
ad

 a p
rep

u
b

er-
tal d

iagn
osis of m

ajor d
ep

ressive d
isord

er an
d 28 n

orm
al co

m
-

p
ariso

n
 su

b
jects. Su

b
jects w

ere assessed
 w

ith
 sem

istru
ctu

red
research

 in
terview

s given
 b

y research
 n

u
rses w

h
o w

ere b
lin

d
 to

th
e su

b
jects’ o

rigin
al d

iagn
oses.

R
e
su

lts: In
 th

e o
rigin

al stu
d

y, th
e m

ean
 age o

f th
e ch

ild
ren

w
ith

 p
rep

u
b

ertal m
ajor d

ep
ressive disord

er w
as 10.3 years (SD

=

1.5); at ad
u

lt follo
w

-u
p

 th
e m

ean
 age o

f th
ese su

b
jects w

as 20.7
years (SD

=
2.0). A

t fo
llo

w
-u

p, sign
ifican

tly m
o

re o
f th

e su
b

jects
w

h
o

 h
ad

 p
rep

u
b

ertal d
iagn

o
ses o

f m
ajo

r d
ep

ressive d
iso

rd
er

(N
=

24 [33.3%
]) th

an
 n

orm
al co

m
p

arison
 su

b
jects (n

on
e) h

ad
 b

i-
p

olar I d
iso

rd
er. Su

b
jects w

h
o h

ad
 p

rep
u

b
ertal d

iagn
oses of m

a-
jor d

ep
ressive d

isord
er also h

ad
 sign

ifican
tly h

igh
er rates of an

y
b

ip
o

lar d
iso

rd
er th

an
 n

o
rm

al su
b

jects (4
8

.6
%

 [N
=

3
5

] versu
s

7.1%
 [N

=
2]), m

ajor d
ep

ressive d
iso

rd
er (36.1%

 [N
=

26] versu
s

1
4.3%

 [N
=

4]), su
b

stan
ce u

se d
iso

rd
ers (30.6

%
 [N

=
22

] versu
s

10.7%
 [N

=
3]), an

d
 su

icid
ality (22.2%

 [N
=

16] versu
s 3.6%

 [N
=

1]).
P

aren
tal an

d gran
d

p
aren

tal m
an

ia p
red

icted b
ip

olar I d
isord

er
ou

tcom
es.

C
o

n
clu

sio
n

s: H
igh

 rates o
f sw

itch
in

g to
 m

an
ia h

ave im
p

lica-
tion

s for th
e treatm

en
t of dep

ressed
 ch

ild
ren

. Th
e au

th
ors d

is-
cu

ss th
e reason

s for th
eir fin

d
in

g a h
igh

er rate of b
ip

olar d
iso

r-
d

er in
 th

is o
u

tco
m

e stu
d

y th
an

 w
as fo

u
n

d
 in

 th
e o

n
e o

th
er

ad
u

lt o
u

tco
m

e stu
d

y o
f p

rep
u

b
ertal m

ajo
r d

ep
ressive d

iso
rd

er.

(A
m

 J Psychiatry 2001; 158:125–127)

W
e con

d
u

cted
 an

 ad
u

lt follow
-u

p
 of su

b
jects from

ou
r stu

dy of n
ortrip

tylin
e in

 ch
ildh

ood
 (1, 2). T

h
e resu

lts
of th

e origin
al n

ortrip
tylin

e stu
dy an

d on
e oth

er stu
dy of

a tricyclic an
tid

ep
ressan

t for p
rep

u
b

ertal m
ajor d

ep
res-

sive d
isord

er w
ere n

egative (3). Possib
le reason

s for th
e

n
egative ou

tcom
es, in

clu
d

in
g ch

ild
 versu

s adu
lt age d

if-
feren

ces in
 relevan

t n
eu

rob
iology, h

ave b
een

 d
iscu

ssed
elsew

h
ere (1, 2).

A
n

oth
er hyp

othesis, w
hich

 cou
ld b

e tested by a lon
gitu-

din
al p

aradigm
, is th

at th
e ch

ildren
 w

ith
 prep

ubertal m
a-

jor depressive d
isorder h

ad bip
olar m

ajor dep
ressive dis-

order (i.e., they had n
ot yet h

ad th
eir first m

an
ic episode)

(1, 2). T
h

e reason
 for con

siderin
g a h

igh rate of fu
tu

re bi-
p

olar d
isorder am

on
g p

repu
b

ertal child
ren

 w
ith m

ajor d
e-

p
ressive disorder w

as th
e h

igh rate of positive fam
ily h

isto-
ries of m

ajor b
ip

olar d
isorders in

 th
e n

ortrip
tylin

e stu
d

y
(1). T

h
is hyp

othesis w
as sup

ported at th
e 2–5-year follow

-
u

p of subjects in
 th

e n
ortrip

tylin
e study (2), w

hen
 31.6%

 of
th

e su
b

jects w
ith

 p
rep

u
b

ertal m
ajor d

ep
ressive d

isord
er

h
ad sw

itched to bipolar disorder.
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M
eth

o
d

D
etails of th

e stu
d

y d
esign

 w
ere rep

orted
 p

reviou
sly (1, 2). In

b
rief, an

 en
rich

ed
 sam

p
le of su

b
jects from

 th
e n

ortrip
tylin

e stu
d

y
p

articip
an

ts w
ere com

p
ared

 w
ith

 a grou
p

 of aggregately m
atch

ed
n

orm
al com

p
arison

 su
b

jects.

In
 th

e origin
al stu

d
y, th

e 72 ch
ild

ren
 w

ith
 m

ajor d
ep

ressive d
is-

ord
er w

ere 10.3 years old
 (SD

=1.5); all of th
ese ch

ildren
 w

ere p
re-

p
u

b
ertal (Tan

n
er stage II or low

er). In
clu

sion
 criteria w

ere D
SM

-
III m

ajor d
ep

ressive d
isord

er, d
u

ration
 of illn

ess of 2 m
on

th
s or

greater, an
d

 severity ratin
gs of d

efin
ite casen

ess. E
xclu

sion
 crite-

ria w
ere p

ervasive d
evelop

m
en

tal d
isord

er, su
b

stan
ce u

se d
isor-

d
ers, sch

izop
h

ren
ia, an

y b
ip

olar d
isord

er, an
d

 an
y m

ajor m
edical

d
isord

er. C
h

ild
ren

 w
ith

 com
orb

id
 atten

tion
 d

eficit h
yp

eractivity
d

isorder (A
D

H
D

) w
ere exclu

d
ed

 from
 th

e stu
d

y b
ecau

se th
e effi-

cacy of tricyclic an
tid

ep
ressan

ts for A
D

H
D

 h
ad

 b
een

 sh
ow

n
 (3)

an
d

 resp
on

se of com
orb

id
 A

D
H

D
 to th

e m
ed

ication
 m

igh
t con

-
fou

n
d ratin

gs of p
rep

u
b

ertal m
ajor d

ep
ressive disord

er. C
h

ild
ren

w
ith

 p
sych

o
sis w

ere exclu
d

ed
 b

ecau
se of th

e lack of efficacy of
m

on
oth

erap
y w

ith
 tricyclic an

tid
ep

ressan
ts for p

sych
otic m

ajor
d

ep
ressive d

isord
er in

 adu
lts (4).

T
h

e n
orm

al com
p

arison
 ch

ild
ren

 cou
ld

 n
ot h

ave an
y axis I d

i-
agn

oses or a p
aren

t w
ith

 recu
rren

t m
ajor d

ep
ressive d

isord
er, an

y
b

ip
olar d

isord
er, or an

y sch
izop

h
ren

ia d
iagn

osis. T
h

ese low
-risk

n
orm

al com
p

arison
 su

b
jects w

ere selected
 to op

tim
ize th

e in
ves-

tigatio
n

 o
f n

o
rm

al ad
o

lescen
t b

eh
avio

rs co
m

p
ared

 w
ith

 h
y-

p
om

an
ic sym

p
tom

s.

A
t th

e ad
u

lt assessm
en

t, research
 n

u
rses w

ith
 estab

lish
ed

 in
-

terrater reliab
ility w

h
o w

ere b
lin

d
 to th

e su
b

jects’ d
iagn

oses in
ter-

view
ed

 th
e su

b
jects by telep

h
o

n
e. T

h
ey u

sed
 th

e Sch
ed

u
le for

Sch
izop

h
ren

ia an
d

 A
ffective D

isord
ers—

Lifetim
e B

ip
olar Version

(5) to assess p
resen

ce or ab
sen

ce of b
ip

olar d
isord

er d
u

rin
g th

e
m

ost recen
t 5 years an

d th
e G

lobal A
ssessm

en
t Scale (G

A
S) (6) to

assess th
e p

resen
ce or absen

ce of th
e d

isorder at its w
orst. In

ter-
rater reliab

ility w
as estab

lish
ed w

h
en

 th
ese in

terview
ers h

ad vir-
tu

ally 100%
 agreem

en
t for d

iagn
o

ses five con
secu

tive tim
es as

b
oth

 in
terview

er an
d

 listen
er. Valid

ation
 of th

e telep
h

on
e in

ter-
view

s com
p

ared
 w

ith
 in

-p
erson

 assessm
en

ts w
as n

ot p
erform

ed
;

h
ow

ever, th
e valid

ity of telep
h

on
e in

terview
s com

p
ared

 w
ith

 in
-

p
erson

 in
terview

s h
as b

een
 rep

orted
 (7). D

iagn
oses accord

in
g to

D
SM

-IV
 criteria w

ere fin
alized

 in
 con

sen
su

s con
feren

ces.

In
terview

s w
ith

 th
e Fam

ily H
istory R

esearch
 D

iagn
ostic C

rite-
ria (FH

-R
D

C
) (8) w

ere ad
m

in
istered

 to th
e m

oth
er to assess th

e

p
rob

an
d’s p

aren
ts an

d
 gran

d
p

aren
ts. C

ategories of b
ip

olar d
isor-

d
ers assessed

 w
ith

 th
e FH

-R
D

C
 in

 p
aren

ts an
d

 gran
d

p
aren

ts w
ere

b
ip

o
lar I d

iso
rd

er, m
an

ia, an
d

 sch
izo

affective d
iso

rd
er, m

an
ic

typ
e. C

ategories of b
ip

olar II d
isord

er an
d

 h
yp

om
an

ia w
ere n

o
t

in
clu

d
ed

 b
ecau

se of th
eir low

er reliab
ility (8).

T
h

e H
u

m
an

 Stu
dies C

om
m

ittee of W
ash

in
gton

 U
n

iversity in
 St.

Lou
is ap

p
roved

 th
e in

form
ed

 con
sen

t form
 or p

rovided
 in

form
ed

telep
h

on
e con

sen
t after th

e con
sen

t form
 w

as m
ailed

 to th
em

.

C
h

i-sq
u

are an
d

 t tests w
ere p

erform
ed

 on
 d

em
ograp

h
ic vari-

ab
les. Logistic regression

 w
as p

erform
ed w

ith
 th

e d
iagn

osis of b
i-

p
o

lar I d
iso

rd
er as th

e o
u

tco
m

e m
easu

re am
on

g su
b

jects w
ith

p
rep

u
b

ertal m
ajo

r d
ep

ressive d
iso

rd
er. P

red
icto

rs u
sed

 w
ere

p
rob

an
d

 gen
d

er, d
u

ration
 of b

aselin
e m

ajor d
ep

ressive d
isord

er
ep

isod
e, an

y lifetim
e an

tid
ep

ressan
t u

se, an
d p

aren
tal an

d
 gran

d
-

p
aren

tal m
an

ia.

R
esu

lts

T
h

e stu
dy grou

p
 of 100 su

b
jects rep

resen
ted

 90.9%
 of

th
e origin

al 110 subjects an
d in

clu
ded 72 in

dividuals w
ho

h
ad prep

ubertal m
ajor dep

ressive disorder an
d 28 n

orm
al

com
parison

 subjects. A
ll 106 subjects w

h
o had been

 in
ter-

view
ed

 at the 2–5-year follow
-up

 w
ere located. In

terview
s

w
ere com

pleted
 w

ith 72 (91.1%
) of the 79 origin

al su
bjects

w
ith

 p
rep

u
b

ertal m
ajo

r d
ep

ressive d
iso

rd
er an

d
 28

(90.3%
) of th

e 31 origin
al n

orm
al com

p
arison

 su
b

jects.
Su

b
jects w

h
o refu

sed
 to p

articip
ate d

id
 n

ot sign
ifican

tly
differ dem

ograph
ically from

 particip
an

ts. T
h

e m
ean

 tim
e

b
etw

een
 baselin

e an
d follow

-up
 in

terview
s w

as 9.9 years
(SD

=1.5).

Tab
le 1 p

resen
ts follow

-u
p

 d
em

ograp
h

ic in
form

ation
an

d D
SM

-IV
 diagn

oses of th
e sub

jects w
h

o had p
repu

ber-
tal m

ajor dep
ressive disorder an

d th
e n

orm
al subjects. In

th
e logistic regression

, th
e statistic for th

e overall m
odel

w
as χ

2=12.16, d
f=4, p

=0.02. Paren
tal an

d
 gran

d
p

aren
tal

m
an

ia p
red

icted
 a b

ip
olar I d

isord
er ou

tcom
e (χ

2=5.09,
df=1, p

=0.02).

TA
B

LE 1
. Ch

a
racte

ristics an
d

 D
ia

gn
o

se
s in

 A
d

u
lth

o
o

d
 o

f Su
b

je
cts W

h
o

 H
a
d

 P
re

p
u

b
erta

l M
ajo

r D
ep

ressive
 D

iso
rd

e
r an

d
N

o
rm

al Co
m

p
ariso

n
 Su

b
jects

Characteristic

Subjects W
ith Prepubertal

M
ajor D

epressive D
isorder 

(N
=

72)
Com

parison Subjects 
(N

=
28)

Analysis
M

ean
SD

M
ean

SD
t (df=

98)
p

Age (years)
20.7

2.0
20.9

2.2
0.31

0.76
G

AS score
52.3

16.7
74.7

16.1
6.08

<0.0001

N
%

N
%

χ
2 (df=

1)
p

D
SM

-IV diagnosis
B

ipolar I disorder or bipolar II disorder or hypom
ania

35
48.6

2
7.1

14.87
0.0001

B
ipolar I disorder

24
33.3

0
0.0

12.28
0.001

B
ipolar II disorder or hypom

ania
11

15.3
2

7.1
—

a
0.34

M
ajor depressive disorder

26
36.1

4
14.3

4.57
0.03

D
ysthym

ia
4

5.6
1

3.6
—

a
1.00

D
epression not otherw

ise specified
4

5.6
1

3.6
—

a
1.00

Substance use disorder
22

30.6
3

10.7
4.23

0.04
Conduct or antisocial disorder

11
15.3

1
3.6

—
a

0.17
Anxiety disorder

10
13.9

2
7.1

—
a

0.50
Suicidality

16
22.2

1
3.6

—
a

0.04
a

Fisher’s exact test.
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D
iscu

ssio
n

W
e fou

n
d

 a h
igh

er rate of b
ip

olar disorder in
 th

is ou
t-

com
e stu

d
y th

an
 w

as fou
n

d
 in

 th
e on

e oth
er p

u
b

lish
ed

stu
d

y of adu
lt ou

tcom
e of p

rep
u

b
ertal m

ajor d
ep

ressive
disord

er (9). T
h

is differen
ce m

ay be becau
se the su

bjects
in

 ou
r stu

d
y w

ere severely an
d

 ch
ron

ically ill an
d

 w
ere

from
 fam

ilies w
ith h

igh
 rates of m

ood disorders (1, 2).
Tw

o factors in
 th

e origin
al n

ortrip
tylin

e stu
d

y w
ou

ld
h

ave b
een

 exp
ected

 to low
er th

e rate of b
ip

olar d
isord

er
o

u
tcom

es. E
xclu

sion
 of co

m
o

rb
id

 A
D

H
D

 w
o

u
ld

 b
e ex-

p
ected

 to low
er th

e rate of sw
itch

in
g to bip

olar disord
er

b
ecau

se A
D

H
D

 m
ay b

e an
 in

itial m
an

ifestation
 of m

an
ia

an
d is frequ

en
tly com

orb
id w

ith
 m

an
ia in

 ch
ild

ren
 (10).

E
xclu

d
in

g ch
ild

ren
 w

ith p
sych

otic p
rep

u
b

ertal m
ajor d

e-
p

ressive disorder from
 th

e origin
al study m

ay h
ave had lit-

tle effect b
ecau

se p
sychosis is un

com
m

on
 in

 prepu
b

ertal
m

ajor dep
ressive disorder (11), bu

t delu
sion

s are a p
redic-

tor of sw
itch

in
g to m

an
ia in

 adolescen
t m

ajor depressive
disorder (12). T

herefore, excludin
g p

sychosis w
ou

ld be ex-
p

ected to low
er th

e rate of bip
olar disorder ou

tcom
es.

W
e fou

n
d

 h
igh

er rates of b
ip

olar d
isord

er in
 su

b
jects

w
ho had p

repu
bertal m

ajor depressive disorder than
 w

ere
fou

n
d in

 sim
ilar ou

tcom
e stu

dies of adu
lts w

ith
 m

ajor de-
p

ressive disorder (13). T
h

is fin
d

in
g is con

sisten
t w

ith th
e

p
ossibility th

at subjects first exam
in

ed in
 adu

lth
ood (pos-

sib
ly after sw

itch
in

g from
 p

rep
u

b
ertal m

ajor d
ep

ressive
disorder to m

an
ia in

 childh
ood) w

ou
ld sim

p
ly be coun

ted
as h

avin
g bip

olar disorder.
A

lth
ou

gh
 th

e n
orm

al com
p

arison
 su

bjects w
ere at low

risk for affective disorders (see M
eth

od section
), th

e rate of
m

ajor d
ep

ressive d
isord

er in
 th

ese su
bjects at ad

u
lt fol-

low
-u

p
 (14.3%

) w
as sim

ilar to th
e rate (15.3%

) rep
orted for

a com
m

u
n

ity sam
p

le o
f ad

o
lescen

ts an
d

 yo
u

n
g ad

u
lts

(14). T
h

e reason
 for h

yp
om

an
ia d

iagn
oses in

 tw
o of th

e
n

orm
al com

p
arison

 subjects is u
n

clear.
H

igh
 rates of sw

itch
in

g to m
an

ia are an
 im

p
ortan

t con
-

sid
eration

 for treatm
en

t of p
rep

u
b

ertal m
ajor d

ep
ressive

d
isord

er b
ecau

se of con
cern

s th
at an

tid
ep

ressan
ts m

ay
w

orsen
 childhood m

an
ia (15).
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