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Drug Therapy in the Prevention of
Recurrences in tJnipolar and
Bipolar Affeetive Disorders
Report of the NIMII Collaborative Study Group Comparir:rg Lithium Carbonate,

Imipraririne, and a Lithiurii Carbonate-Imipi'amine Cornbination

Robert F. Prien, PhD; David J. Iiupfer, MD; Petel A" l{ansky, MD;

Joyce G. Small, l'{D; Vicente B. Ttrason, MD; Cai'lyle B. Voss, MD; l4rayne E. Johnson

c ln a double-bl ind, long-term fol low-up study, 117 bipolar
patients received l i thium carbonate, imipramine hydrochlo-
r ide, or both and 150 unipolar patients received l i thium car-
bonate ,  im ipramine,  bo th  l i th ium carbonate  and im ipramine,  o r
placebo. With bipolar patients, l i thium carbonate and the
combination treatment were superior to imipramine in prevent-
ing manic recurrencer and were as effect ive as imipramine in
preventing manic recurrenees and were as elfect ive as im-
ipramine in preventing depressive episodes. The combination
treatment provided no advantage over l i thium carbonate
alone. With unipolar patients, imipramine and the combination
treatment were more effect ive than l i thiurn carbonate and
placebo in preventing depressive recurrences. The combina-
t ion treatment provided no advantage over imipramine alone.
The l i thium carbonale-treated group had fewer manic epi-
sodes than the other groups. Treatment outcome, which was
evaluated primari ly in terms ol the occurrence ol major depres-
sion or manic episodes, was signif icantly related lo character-
ist ics of the index episode, ie, the episode that brought the
patient into the study.

(Arch Gen Psychiatry 1984;41 :1096-1104)

f-\uring the past trvo decades, it h;,r become increasingll
LJ clear that niajor affective illness should be viewer
longitudinally rather than solely iir telms of the acutt
episode. There is convincing eviden:e from studies on thr
course of affective disorders that the majority of patientr
who have an initial episode of major ciepression or mania wil
suffei' recurrences.L' Horvevef, maintenance pharmaco
therapy aimed at preventing the occlli'rence ofnew episodei
continues to be studied far less adecluately than treatmen'
clirected at the acute episode. As a result, there are major
gaps in knorvledge regarding the long-term treatment anr
management of affective disolclers.

The only conclusive finding regarcling long-tet'm preven
tive drug treatment is that lithium carbonate is effective it
preventing manic lecurrences in patients lvith bipolar clis
otder'.to The effectiveness of lithium carbonale and anti
depressant dlugs in preventing depressive reculrences it
bipolar and unipolar disorders is less clear.

A revien' of the six studies comparing Iithium carbonatt
against placebo in bipolar disordeC showecl that l i thiun
carbonate-trea.led patients had ferver deplessive tecui'
lences than placebo-treated patients in each of the trials
but that in only one study was tlie difference bet*'eei
treatments statistically significant at the \Vo level. Otrt
problem in interpleting the results for depressive recur
rences is that raost of the failui 'es in placebo-tleatetl pa
tients occurrecl in those who had had a manic episocle
leaving a relatively small clata base from which to establisl
statistical significince for ciepressive recurrences. The onll
controliecl evaluation of an antidepressant in bipolar disor
cle15 indicated that imipramine h;'drochloride was equally. ar
effective as iithium carbouate in preventing depresstvt
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episocles but v;as siguii iceirt ly less effective in prevetit ing
manlc r"ec!rrl.enceS.

Studies comparing l ithium carbonate against placebo in
the mainteuance treatrnent of unipolar i l lness suggest an
advantage I'or l i thium ,:arbonaie."" Horvever, the small total
numbef ofplacebo-treated patients evaluated in these tl ials
(92 in seven siudies) arrd diagnostit-ally heterogeneous
populaticns pose diff ici,r lt ies for interpreling findings ancl
are lhe 1;i ' i lnai'/ r€asorrs why lithiurn cirlbonate has nct been
approved by Lhe Food and Drug Administration for the long-
term naintenance treatment of unipolar disorder.D Five
stuclies corrrparing l it j : iurn calbonate against a.nlidepres-
sants foirncl l i t l i ium cat'bonate to be equally as effective as
imiprart'r inet and arniti ' iptyline hydrochloride'n ancl ntore
effective lhari imipra-ntine," maproti l ine hydrochloride,'3
and mianserirr l. ivdrocirloride.'" Ttwo of t-hese sluclies'r" did
not use a placebo conirol ancl two others'nu usetl placebo
gl'oups consisting of onl;7 six atrd seven patients.

The fact that neithel l i thiunr calbonate nol anticleoi'es-
sants srrch as imiplam,ne and amitl iptylir.re ale conipletely
satisfactoi'y rnainteneitce tleahments foi ' bipolai ' and
unipolar t l isoi'clers has led lo a search for albeirrat,ive
treatments. One altelniit ive is the combination of l i thiurn
carbonate ancl an antidepressant. The rabionale for the
combination is that l i t l , iurn carbonate wil l l trevent manic
recuri 'ences anrl that t,he antideplessant r"ri l l  prevent
depressive recurl 'ence:s. Although a recent cornllarisorr
between lithium carl.rolrete and the cornbination of lithium
carbonate and i:ri i l t i 'amine in l iatients with bipolar clisorcler
showeci no significant dit ' ference betu'een the two tleat-
ntettts, '" i irr: i-tr-,rnLiinatlr ' t i  len-rains a pci;ula.i ' t i .catirlr:nt.

To pro.., ide rnole clefinil ive data regalding the lorrg-term
prever-rtive treatment cf recnli'ent affective illness, the
Pharmacologic ancl Scrnatic Tlealn.rents Resear"ch Branch
of the National Institute of Mental Health sponsorc,d a five-
hospital collaboril l ive pr'oject evaluating several long-telm
maintenatr,:e drtrg trealments. The lrl irnary airrr of the
study u,as to determine 1,he compa.rative efficacies of l i thium
carbonat,e, imipramine, and the cornbination of l i thium
carbonate ancl imipramirLe in lecurrent bipolar and unipolar
disordei'. This article is the init ial report of the study
findings.

SUBJHCTS AND METHODS

Pat ierr ts enle led the stL: , ' iv  dur ing an epi-ocde ol  major  unipola i '
depression,  rnajor  b ipola l  i lepression,  or  mania (hereaf ter  leferred
to as the inder episode).  To be el ig ib le,  a pat ient  had to sat is fv the
fol lorv ing cr i te l ia:  ( l )  a cr , r l rent  episoCe sat is fy ing Resealch Diag-
nostic Criteria (RDC)'o for' lrimary major depressive disorr.ler or
manic d isorder;  (2)  a tota l  depression ol  mania score of  7 or  more on
the Raskin Sever i ty  of  Depr"essicn and } [ania Scale (RSDM)1? and a
score of  60 or  less on Lhe t l io l , ra l  Assessment Scale (GAS)tr ' ;  (3)  at
Ieast  one episode of  nrajor  C. 'pressi i 'e  or  manic r ' l isorder dur ing the
l l l :  yeais preceding the c:r r  io, t  episode; ( .1)  no ps1'chiatr ic  i lhress
other than pr imary depr ' :ss icn or  inania dur i t rg the preceding tu,o
yeat 's ;  (5)  belrveen 21 arrr l  d0 ; ,ears of  age;  (6)  no medicat  i l lness
precluding use of  l i th iuni  rarbor;ate o l  imiprar .n ine;  and (7)  u. i l l ing-
ness and abi l i tv  to g ive : : ' r fot 'med consel t t .  Both i r ipat ients and
outpat ie l i ;  . . ' , 'ere e l ig iL. le l i i  the stu i iy .  Diagnost ic  a i - id se ' ,e i ' i t .v  of
u lness ct ' i te l ' ; : t  : 'equi t ' r -d t l , . :  ;gr 'eenret-r i  of  t . r ro independent rate i ,s .

To qual i f i '  as havi i rg a b i1- ,o lar  drsolder,  the pat ient  mu:: t  have had
at least  one nranic e i t i -sod: .  To quai i fy  as having a unipolar .d isolder.
the pat ient  must  have hl , '1  no i : r i i l ic  episode.

The study had trr.o pr'r:ses; ;r preliniinary phase ancl a nt:.inte-
nance phase. The purposr' of the pr"alirninar.l, phase 1r,as to !rrrtti 'cl
the index episode. stabi l ize the pat ie i r ih c l i r ical  cur t l i t io i i ,  ar t r , l
establ ish stable n ia inten. . r t fe r lo ' ie levels of  l i th iurn calbr , i ia te and
trn iprarnine i r r  i , reparat io i t  t i , i  the maintenatrce 1;hase" The nia inte-
nance phase , , . ;as the majol  e: tpei ' imental  phase of  the study and

invoh'ed a two-year double-bl ind coinpal ison of the study treat-
lnents.

Pre l im inary  Phase

During the index episode the patient received the treatment of
choice of the psychiatrist lesponsible for preliminary phase care.
Aftel the acute syrnptoms were controlled, the patient received
the ccmbination of l i lhium carbonate and imipranine at mainte-
nance dose levels. Imipramine h,ydlochloride was maintained at
150 mg/day. Patients rn-ho were unable to tolerate 150 mg/day
because of adverse reactions or medical complications could have
theil dosage reduced to a minimurn of 75 mg/day. The serum level of
l i thiurn ivas targel.ecl at 0.6 to 0.9 mEq/L. The patient was assigned
to double-bl ind merl icat ion ( ie, entered the maintenance phase)
after trvo conditions ivere satisfied: (1) the patient had remained on
stable maintenance closes (at least 75 mg/day of imipramine
hydrochloride and a serum lithium level of 0.6 mEq/L) for trvo
consecutive months, and (2) the patient had a scole of more than 60
on the GAS and an l i  SDX{ total depression score and a total mania
score of less than ?.

Maintenance Phase

Bipolar and unipolar patients r,vere randomized separately to
maintenance treatment regimens. Bipolar patients li'ere randomly
assigned to receive one of three treatments: l i thium carbonate,
imipramine, or the combination of ljthiuur cai'bonate arrd im-
ipramine. Unipolar patients ruele raritlomly assigned to leceive
one of four treatnrents: l i thiurn carbonate, imipramine, the combi-
nation of l i thium calhoirate and inriplanl ine, or placebo. Dosage
was maintained at t l ie level establ ished dul ing the prel iminary
phase. In assigning mairrtenance mi-.digrlbn, a "double-substi tu-
t ion" technique was used to ensure patient and ratel bl indness.
Patients assigned to the combination tleatrnent group continuecl to
lecei ' , ,e t lre rnaintenance regimen establ ishe,l  during the prel imi-
nary phase. Patients assigned to the l i thiurr carbonate treatment
group continued on their l i thium calbonate regimen and had an
iraipramine placebo substituted for active inripramine. Those
assigned lo the imiplamine treatment gi 'oup contiuued to receive
imipramine rvith a l i thiurn placebo substi tuted fr,)r act ive l i thium
cai 'bonate. P:rt ients assigned to receive placebo hatl  an imiplamine
placebo and l i thiurn placebo substi tuted for act ive rnecl icat ions.

I\'ealments lr,ere administered for t,r'o years. Patients were seen
at fcur- to six-week intervals, u-ith inore frequent visits if there
rvas iircreased affective disturbance or adverse reactiotrs to rnedi-
cation. Blood for determining sel'uin lithium levels was drawn at
each i ' i - . i t .  Patients wele evaluated at each visi t  by a psychiatr ist
u'ho rvas ' 'bl ind" to the iclenti ty of t i re patie;rt 's treatment. Neces-
sary closage adjustments were made by :, nonblind psychiatlist
who was rot involved in the psychiatric e','aluation of the patient.

Outcome Measures for Maintenance Phase

Ti'eatment outcome lr,as evaluated prlmarily in telnrs of the
occltrrence of affective episodes. Pai,ients rvho becanre sympto,
matic were seen within 48 hout's. lf the patients condition u'ors-
ened, the patient was seen in five to seven clays. A recurrence was
declared if the clinical condition satisfied the RDC for definite
major depressive disolder or mania and yielded a GAS rat ing of 60
or less. The recurrerrce was treated ad lib by a psl'chiatrist not
involved . in the mairrtenance treatment or evaluaticn of the patient.
After recovering from the recurrence, patients lvere reassigned to
their original double-bl ind medication. Only the t i lst recurrence
was used in the stat ist ical anal-,vsis.

Patients were evaluated cn a r,alie'L:{ oi scales. This repor t deals
primari ly rvi th re: 'ul ts from t.ovci gir 'bal scale-i ,  the G,l,S and RSI{D.
The GAS is art i l telviery scale 1.-rr evajuating srnrptoms aitd
functional iniparlrnent. Score-: range ffoln 0 ( i l ' re rnost sei,erely
incapacitatecl state) to 100 (no s.vnrploms or irr tr2i1'1ng1.rt).  The
RSMD provides a lotal Cepr..rsicrr Ecor"-.  r 'anging fronr 3 to 15 and a
total mania sccre ranging from 3 to 15. The GAS and RSDI{ were
comLrleted hy a ps5ci i iatr. ist at ea,ch visi t .  Patieirts ivei 'e also
evaluated at each visi t  on the Hanti l ton Psychiatr ir  Rating Scale
for Depri,ss. ion, the }Ianic Behali t l  Rai ing Scale, the Bl ief
Ps1'q51"r.t .  Rating Scale" the Social ALl justrnent Self-Fe,i , , i  t  Ques-
t ionnaire, ;rnd the Life lvents Scale.



The five centers participating in the study were as ibllows: (1) the
Capital Distr ict Psychiatr ic Center, Albarry ( i{Y) }Iedical College;
(2) Larue D. Carter Memorial Hospital,  Indiana Universi iy,
indianapolis; (3) Maine Medical Center, Poltland; (1) lVestern
Psychiatric Institute and Clinir:. Llniversiry of Pittsburgh; and (5)
St, Paul-Ramsey Medical Center, St Paul, Minn. T'iie aforernen-
t ioned unlts wi l l  be referred to as ceri ters A, B, C, D, and E.
reipectively, ir  the repot ' i  of results.

RESULTS
Bipolar Patlents

E*ekground Clraracteristir:s.-There ri'ei'e 216 bipolar pa-
rienis admitte'i tr: the preliminary phase. Background characteris-
tics are sumniarized in Table l. Foriy-two pelcent of the patienis
entered the study as inpatients and 47Va entered ri'ith a manic
episode or mixed (manic and depressive) episode. The vast major-
ity' of the depressive episodes (957o) wele classified as endogenous
depression on the basis of the RDC. The sarnple vras at extremely
high risk for early recurrenees because ofthe large nutnber ofprioi'
episodes (median ofseven). Studies ofthe course ofmajor affective
illness indicate that after one suffers four or five episodes, the
average interval betrveen episodes shrinl:s to approximately six
months.re

Preliminary Phase. -E at"l s- Terr,t ination s. -Forty-six percent
of the sample failed to complete the preliminary phase. Trventy
percent rvere dropped because of noncompliance in keeping ap-
pointments or in adhering to the medication schedule. Half of the
noncompliant patients terminated while thev were still sympto-
matic. The other half wele dropped during the stabilization period
following control of acute symptoms, usually because thel' n6
longer wished to participate in the sludy. Fifteen pelcent of the

*GAS indicates Global Assessment Scale; RSMD, Raskin Severity ot
Depression and Mania Scale.

Patients

lnpat ients
No. admit ted to prel iminary phase

patlenls \ l iel 'e dropped becaus€,01.poor cl lnlcal t ,aaponSe.
the dropcuts shou' ing a paor cl inical respoirbe ha4 been
rvii,ir a variet)' ,ri di'i:.gs ciuriug an extended perioO aiterminated frc,rn t l ie study because the treatinl
decided that iir,: p.o.p".i'of .i"f.;iirine' ,t; 

";ii.JJtjleasonable peli,-.cl was remote. Foul peleeut of the px11s,
unable tc, tolerate lithium carbonate or imipramins a,percent nere drcppred because of iutercurrent i l lness, pre
or" moving from the c'atchrrient area.

Early termirrators sp€nt a median oi20 ri'eelis in the prel
phase, indicating that substantial effort: were mads t(patients in t i :e stu: i1' .

Rttptd. C gtlt r:. .- Results for rapicl ryclers were exapil1,
rately by de:,ign i-iecause of the pool proqnosis for the di.sr
rapi.d cycltr v,,;.. defined as a patierr*, ,,r'ho hatl an average 0f
fcur episodes a vear during the preceding tu,o years.lhe
nine such patients. Only three reachecl the mairrtenance ph
none had treatr:rent successes.

Cotrtpari-sotz of Cont.pletprs u Nontampl.etels.-I1 rs ,*
tc, determine ra'hat factors differentiated patients wh
dropped during the preliminary phase from those wh6 gsl
the prel iminary phase ( ie, entered- thp rnai ir tenance phassl
rvise, the capacity to generalize frour maintenance phase
would be restricted. Preliniinary phase outcome was ana
terms of nine predesignated variables: stucly center; sex: :
at onset of the first affective episode; number. of prior e,
level of functioning between prior episodes; sevefity and ll
the index episode; inpatient i, outpatient admission; ar-,
used to treat the index episode. Forl' factors significang,
entiated patients vrho completed the preliminary phase frt
rvho did not (P<.1 by 1? analysis or f  test for correlated mea:
tras a critical factor. Those completing the preliminary ph:
an average of 5.2 years older than those not compler
preliniinary phase at admission to the study and 2.2 years
the ouset of the first episode. However', the major factor:
entiating thc.re who corrrplete the preliniinary phase fror
rvho did not were study center and inpatient zr outpatieni
sions (Table 2). I\{uch of the difference between innatitr
outpatients and among study centers resulted fi'om tl
outcorne at the inpatient units of ceuters A and B. Ce
irrpatients were predoniinantly Vei,erans Administratiou I
adn.rissions with a history offrequent hospitalizations for a
disorders. Center B is a statelvide referral sout'ce fur
patients n-l::' fail to lespcnd at othel levels of the treatnr:
system. If the inpatient results from centers A and B are o
thele is no major difi-erence in outcome between inpatier
outpatients or alnong study centers,

I nit i al Tl'eat nle nt of I lt de :t E p i s o de. -Eighty-three pt r
the patients rvih a manic or mixed episode receiveci
carbonate alone or in combination u,ith another drug. Nirt
percent of the patients with a depressive episode re,r(
tricyclic antidepressant, usually imipramine alone ol in co
tion rvilh lithium carbonate.

l laintenance Phase.-Dosage.-The mean dai ly t i  rs
imipramine hydrochloride at the start of the maintenat.ct
uas 132 mg/day (range, 75 to 150 mg/day). The mean seru,,i
l i thium was 0.?5 mEq/L (range, 0.45 to 1.10 mEq/L). Thele
significant difference in dosage between patients rece,vi
drugs ir-r combination and those receiving the drugs indi 'it

Ouerall Outcome.-Table 3 summarizes the overa.ll ou c(

Center D Center E

Table 2.-Bipolar Inpatients and Outpatients Enterinq Maintenance Phaset'

Cenler A Center B Center C

1 05 1

Table 1.-Denrographic and Clinical Characterist ics

Blpolar Unipolar
Chsracterlst ic (N=215) (N=343)

Age, yr
Mean*SD 38 .1  +  12 .4  38 .8 : i  12 .4

Sex, %

____ 42.0 33.0

F 58.0 67.0

Age at  onset  of  1 st  episo, ,e,  yr
Mean *  SD 24.9 *  '10.9 27 .7 + 11 .2

Pr ior  episodes,  median No. 7.A 4.0

Index episodei'
GAS (mean) 45.0 48.1

RSMD (mean )  9 .9  10 .1

Inoatients. o/o 42.0 24.0

M""i" 
", "'i*d. 

"; 4n

% admitted to maintenance ohase

Outpatients
No. admitted to preliminary phase

o t

45

D J

28

BO2933

*See "Subjects and Methc,ds" section for names and lorations of cenlers

% admit ted to maintenance ohase 646 167c c
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the l i7 b lpol : i l  pat ienf  s i " , 'ho e niered the maintenance pha;e.  Thi .ee
outcoi le r :atagcl i r ;  r rc i ie f ined:  t reatrnent  fa i lures.  t reat !ner l t
successr i ,  and ot l ier ' .  l ( t i l t r ' .s  inc luded (1)  pai ients . r , 'ho ' * 'ere

ulable to coniple i .e e ighi  t ' , ' t isecut i , , 'e  weeks in lhe sLudv r . " ' i th iL l l .
suffelinE- a. r€rrr.l' i rri",ce, (:l) patients t',,ho cornpleted eight tveeks Lir.rt
subser luent ly  i raC : .  rec, : i ' rence,  and (3)  pat ients rvho had no
tecLi f i 'ence but  * 'ere te ln l 'nated for  adverse react ions or  tvol 'sel -
i lg  c l in ical  coi rd i t icn.  Si ' r i 'e ;st ' ,s  uere pat ier ts ' ,vho renrained r , r .e l l
and complet,:cl ;rt leasl oi:e i,ienl il the slutly. The "oiftet"' crr-egory
inclut ied pat ients ' . ' ,  ho rer : . . : t : i t ' l ' "vel l  bnt  fa i ie , : l  t , i  cor tp. le le t .he t i ls t

1 'ear,  i rsuai ly  becai tse t l rey no longer saw the need fc l  tak i t rg
medicat io i i ,  exper iencecl  :1r l  in 'Lcrcur i :e i i t  i lh tess,  or  le l ' t  the study
alea.  In i l l ,62ao of  t .he Lrai tet i ts  were i l ! lL t t 'es,  25% ruet 'e sr- l rcess. ! r ,
and 7.3Vc lenra-rned 

"7sll 
i.:,-r1, feiled to {-onlpleie llle year of tleat-

men t .
One sut;griirp c,f ta.ilur;s l,/al I'alis ca;l'luielrt. Fifteen pelr:eitt of

the adin iss ic ' i :s  to the ma jnte lance phase l 'ere nnable t -o ronrp, lete
eight ':onseeLiti', 'e r.",eek:r 'i,ithout a l'ecuti'e1)cL:. llaity ,rf lliese
pat ients had t r i 'o  rL mol j :  i 'ec i l r t 'ences lvhi le on their  maintenance
t! 'eatment i 'egimen bei i r r ' :  bei i ig  dropped or leaving t -he stut ly .  I t
can be argued that  r*cul i 'er . rces cccurr" ing dur ing the i r is t  e igLt
r . , 'eekr:  r ' i  rnaintenatrre t i ' . .at tnent  lepresenl  a coni i r - ruat ion of  the
index episode rr ther th:u r  new episode arrd a le r rot  a h r , ie lneasLt i 'e
of  the ta1-raci t ;y  r f  s tud.r  t reat t lents to i ; revent  r - rew r t tacl ts . r"
Con' ;e lselS' ,  manl , '  of  lhe. . r iu. ly  pal ients rvere at  h igh ' isk fc.  a i r
ear ly r ' ; : rLtr reuce a-nd hai l  a l leady been in a stable c l in ical  s tat .e t l . ; r 'a
nurrrber c, f  months plecei l i r :g adni iss io i r  to the Iuainterance pi tase.
I t  is  not  inccl rceivable th:r t  scrne of  t - l iese pat i r :n is. , roulc l  ex; :et ' ience
a ne, ,v episcr le dui ing t ! , r  i i ls t  fe$ ' r lonths of  i l ie  i t ra i i t tenance
phase. This issue may i ;e of  i r iore theoret ical  ihan | r 'act ical
impolta:rce ibr ihe ;tud;'. ionipi:r'irrcns inluitg lreatrrteltts ,,r,'ere
not-s ig l i f ica.nt l l l  e f fectecl  - , r  i^Len +"his i ' rhgioup *as crni t ted f i .o l i  the
analysis"

Oui , :c i j t r . i t t " ! , t t i i . . t ! t lu : . !  L\ ' rc t : t t . , t ts . -^  ( lut , :c l tes i l . r i  th, , .  t l r iea
treatnrent  g l ' .ups are suir rmar ized i l  Tabla 4.  L i th iutn c: : rbonate
and the corrrb inat ion t , reatment p lcc iuced a s igni f i t 'ant ly  ) r ighei '
percentage c, f  t r "e i r rent  ! i : t rcess€s ( ;13-qr)  th?"n dic l  in i i i t ramine (8%)
(P<.05 b; l  1 '  anal ; is is) .  jhe di i fe lence ein( l r1g t reat l rer . i ts  g,as
at t r ibutable to i i re h ig l i  i ; rc idence oi  manic recurrei :ces in lhe
imiplatn ine-t l 'eEted group | - i f ty- th lee pet 'cet l t  of  the i r r r i f , r 'an ' . iue-
i reater l  pat ients h ic l  a nrrr i . ic  or  rn ixed l 'ecui ' le l tce,  conr l ;aret l  rv i th
26Vs c l  the 1.rat ler ts t t t : : ie<l  wi th l i th iuni  carbonate arr , l  2Lt ! . "
t 'eceiv i lg the cor; r t r inat i r - ' r r  t reatment.  There r i 'as no i !g 'n i f icant
di f ference 1P> . . . r5)  among t reatntents in the cccui  rence of
deplessi . , ' . .  e p isr . !es.  Tabl :  .1 does nol  inc lude t i r lee i 'ap, i r l  uycler ,s,
t rvo of  r , ' l i r :m har l  a rscuLrcnce \ , i i i le  leceiv ing l i th iurrr  ra lhonate
and one of  * ] iom f : , i led l r , r  conip lete dne ; , ,ear of  t l ie  r , ; i r ih i i rat ion
treatinerrt because r'f nolr:,.irnpliance.

Actuar ia l  arrd Kaplan- l le ier '  l i fe- table r lethods i i 'eLe Lrser i  t r r

Table 3. -- iVl, l i r lenance Phase Outc:cmes
il l f  Brpol*r and UnipGlar P;i t ienis

analyze the cort r ' .qe of  i l iuess fo l  the three t i 'eatn)eni  g i 'oLrp-s. : t : l
These Inethods : i fe i ( ieal  fo l  L-rr rg- ternr  t l in ical  t t ' ia ls  because the;r '
take into accour.r t  the vai .y ing lengths of  t i i i ie  that  r rat ients are in
the study as wel l  as the outconre i l f  t reatnlent .  In the actuar ia l
method, ihe maintenance per iocl  l ias part i t ioned into a ser ies of
lh i "ee-uonth in ler ' , ,  a ls.  The I {aplan-L{eie i '  l i i 'e  t  able is  cont inuous,
',";ith lo grouping of measures. There i,..ere no majoi' dilferences
f6li1'6e11 results ii 'orn the tv,'o methods. 'Ihe 

actualial cur\res are
presei l te( i  in  Fig l .  The stat is t ical  s igni f i r :ance of  lhe ovela i l
i1 i f l 'e ie l te in the cr ' * r -se r i f  i l lness ai : i r r rg t ) '1 t r ; '1 .nt . i t ts ' , las tested by
the { len, : r 'a l ized S:vage Test  that  y ie lds an:rgglegate ;1:  statrst ic . ' : r
Th+ r l i t " fe lence anor ig t leatmenis is  st r t is i icr l l l 's i .q i i i f icant  at  the
.05 level .  Indiv id i ,a l  i leatnient  cur l 'es i ' , ,er"a .omprfecl  v ; i th the
Genelal izei l  Savage Tesi .  c l i i rce type 1 ei 'Loi '  1 'Lhe plo ' l :a l : i l i ty  of
r letect ing a di f fer ' : rce betueerr  groul is  , \her r r , )  t rue di f fe lence
exists)  increases ; , ' iLh the r . i r imber of  cr- ' r - r rpar isons conr iucted
between indiv id i ta l  ,qr ' . rups,  o i ie requires a mcre st i ' ingent  P velue
lb l  del .ermining sta l is , t ical  s ignrt icai rce between indiv i r lual  g loups
than the .05 level  r is+Li  for  the cr .err l l  coml)ar i .c l r .  Borr fer loni 's
equat io l i " r is  cne nte: t rs for  coinpensal ing fo l  the i l f la i icn in type 1
error  that-  res ' . r l ls  f lot i r  inul t ip le compal i - ror ,s.  The et t r iat !on inel i -
cates ihat for individira.l coL"Urafisrns l-retrveen lhrer: gir,rups. atr
c. - le ie l  of  0.016 is  re, : l r i i ret ' l  to ar 'h ieve a t rue l lpe I  t l ior  o l  .05"
IJr ing ih is cr i ter io i l ,  ihe di i lerenr:es b+trr -een l i l l r iu in calbonat:
and i rn ipramine ard bei ,1 'een t l ie  cornbir ' ,af  i , ,n t t "eatment rnt l
inripramine l'ere statistically s:igniiicant.. The rliifei"ence betr.,.eer.r
l i ih iurrr  c ;u 'bonate : :nr l  ihe c l rn i l i rat i i rn l leat t re i i l  * 'z is  nct  "q igni l j -
car t  "

Relct t ionsl i ip  of  the I  i t r le. t :  E pisol t  !o Ot. t t t ' t tnre,- - t {a interrance
pharre orr tccrme r , , 'as analyz, :d in te i 'nrs of  the nature al td se. ,"e l ' i t ! 'c , f
the i r r t le:  episode. Fol  the pr- l t l lose of  atra ly.s is,  the natr te of  the
episrr{ l { )  i r ,as c lassi l jed as '1na}t ic  a1'11r i ' ;gc l"  r ' r  ' 'depi 'es.r . {1. ' '  Ser,e r i ty
rvas r i . " .ss i f iec l  as "mcderat .e"  or"  'sevele."  Seier i ty  i . r ,as i le f ineC or. r
t  he l r :  s i  s  r i  GAS and R S DM srot 'es.  tv{  od e rat , : ,< e t . 'e  r i t  t  l , . .  as r le l i i ,ed
as a G,\S score of  5 l  to G0 ( th. :  r 'arge of  " 'mr, . t l t la te i r r rpai t  n:errr : 'on
lhe GAS) and an RSDI ' {  tc ia l  deplession or  menia scof€ ol7 t l  i1 .  A
s=' t 'p i 'e  r , , r isode was def ined bv l  GAS ! . . ( \ ie of  50 or  le: .s  or"  an j lSLi l r {

tot ; r l  de1; i "ession of  r i rar i ia sccr 'e of  12 er i ' i r , , t le .
Mair lEnence phase or , , t r :c : r te l r ,as s igni{ lc !1 i t l - i l , '  i  e l r : ted to rh*

F ig l . - * L r f s - t ah leo rc t . ' ah , i i r t y c l r e rna i r i i n i l ! v . ) l l  i o r r ach i i " p r lmen r i o r
bi r - :o lar  oat ienls.
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index episode had beeu manic or mi-red re-sponded nruch better to
lithir-rm ca.rbonate and the combin:tion treatrnent- than tc irn,
iprarnine. B] 'cortrast, there rvas i i ' :  signif icant dif fertnce aniorig
the three t leaiments for patienrs t-ho had a dept 'essive i l rdex
episcde. The treatmeni success rates for patients u'ho had suffered
a rnanic ol niixe,,l index episode r..'ere 537c for lithir,nr carbouate,
4ic,r fay the cornbirat ion treatmer' ' t ,  and 8% forimii :rarir ine (P<.05
b.y 12 analysis). The success l ; i tes for"pal ients irh,r had hacl a
depressive inder episode ',tere 22cir for lithiunr carbonate, lSlc for
the corrrbinatirr lr  trear-mer, i ,  and 97" foi ' imipramine (P>.05).

Outtome at I  r tCiuir l , t iai  t-erzlers.-The pelcent:.ge of successes
fci''rl;i lithiuii; (.':ii'brln:1te.-tfeated grou;i il.as greate:' than thal lbr
ti:+, irnipramiir.-ti-ij;i€':i glcup ai eacli of the five centers. The
combinai ion t l 'eatrneni ploduced a pattern of success at the f ive
cEnte! 's sir i i i lal  io thai fol l i i i r iun calbor,ate.

ALrt (r;e ^s.tc[l0fls.-Dloe efiects were reported by t,4% ol t]
patients receiving the combination treatmen*,, E17c of the patierl
treated u'itl"r litliium carbonate. and 617o cf the patients treat6
with imiplamirre . Reactions judged to be of more than mild severit
for at least tu'u visits were l'eported by I9'* cif the patients in th
combination trearment group, 167r in the lithium carbonate trea,
ment group, a.nd 14% in the imipramine treatment group. In th
combina.tion treatment group, the nrost comrnotr reactions, in ord6
of prevalence, rvere dry mouth, fine treilror, conslipation, an
er:cessive sweating. In the lithium carbonate,-treated group, po\
uria and/cr polydipsia, fine tremor, dry rnouilr, and constipatio
were the mcst pr'ei'alent reactions. The mcst common reactions i
lhe iniiprarni:-,e-treated group \\'ere dry nor.ith, fine tremor, an
excesslve sivealing. Only one patient i';:s dropped ft.om th
maintenanta phase because of side effects. A patient receiving th
colnbination treatnent (150 mgklay of in:ipramine hydrochlorid
ancl a selum liihiunr level of 0.69 mEqil-) r','as talien off th
medication regimen beeause of a progressive inci'ease in the ser.ur
creatinine level and lhe Frlesence ofprotein in the ui ine.

Unipolar Patients

Background Characterist ics.-There * 'ere 343 urr ipolar ad
missions to the preliminary phase. Backgrourrd char.acteristics arr
summarized in Table 1. The severity of the index el;isode fo:
unipolar patients was similar to thai for bipolar patients. The indel
episode rvas classified from the RDC as endogenous depression for
89% of the patients. T\r.enty-five percent of the patrerrts enterer
the study as inpatients, primari ly at center B, which contr ibuter
three fourths of the inpatient sample. The sample had a median o
four prior episodes, making i t  a group at high r isk for an ear\
reeurrence.

Prel iminary Phase. -Earl g Te nn i.nations. -Fif ty- four per..
cent of the sample failed to complete the preliminary prhase. Thirty
trvo percent u'ere dropped because of noncompliance or- because
they no longer rvanted to participate in the project. Appro-rimatell
tv,'o thilds of these nonconipliant patients were symptomatic wher
they left the studlr T\'elve percent of the sample u'ere droppeti
because of a poor clinical lesponse and g% r..'ere unable to toler.ate
lithium carboirate, imiprantine, or the r:ombitration of the twc
drugs. Four percent v,'ere dropped because ofintercun.ent illness,
pregnancy. or moving fronr the area. Eai iy ter.minatols spent a

Table 5.-F*rcentage of Unipolar Patients Entering Maintenance Phase by Level of Functioning
Betleen Episodes anci by Study Center*

Table 4.-F,; laintenance Phase Outcorne for
Bipolar Patients by Treatment Grciup

lmipramine lmipramine
Hydro- and Li th ium Li th ium

chloride Carbonate Carbonate
Oulcome (N=36),  o, 'o (N=36),  % (N=42),  ?,o

Failure
Depression 28 22 29

Manic-mixed 53 28 26*

Adversereact lon 0 3 0

Remaining w€l l
Terminated $/eli

d u r i n g y e a r l  1 1  1 4  1 2

Remained wel l
for  study
duratr3n or
t€rminated
vr'ell ciLlring
yea t?  I  33  33 i

*Di f lerences among t realment groups stat is t ical ly  s igni f icant  (P<.05,
1? analysis) .

Level oJ Functioning

No impairment
No. admit ted to prel iminary phase

% admit ted to maintenance Dhase

% admit ted to maintenance phase

*See "Subjects and l,4ethods" section frJr names and locations of centers

Tahle 6.-t i laintenance Plrase Outcome for Unipolar Patients bv Treatment Grouo

F"il.,* 
-- --q!t"g!T

F ) a n r o c c i n n

lmipramine lmipranr ine and
Hydrochlor ide Ll th iumCarbonate

(H=39 ) ,  %  (N=38 ) ,  o / "

L i th ium
Carbonate
$t=37'r  1b

57

Placebo
(H=3a ) ,  %

33

_3-
3

5

f , l

26 65.:

6

0

I

? 1 .

Manic-Mixed 5

3

'18

I
0Adverse reaction

Remaining wel l
Terminated wel l  dur ing year 1 -13
Remained wel l  for  study durat icn or  terminated wel l  dur ing year 2

*Di f ferences among t reatment groups stat is t ical ly  s igni f icant  (P<.05,  x2 analysis) .

1'100 Arch Gen Psychiatry-Vol 41, Nov 1984 Unipolar and Bipolar l l lness-Prien et al



nledian of 18 weeks in the prel iminary phase.
Raptl  Cyclers.-*Nine i 'apid cyclers rvele admitted to the ple-

l imin:try phase. Only t"r-o completed the prel iminaly phase and
both rvere dlopped becau:e of treatment fai lures during the f irst
six months of the maintenance phase.

C o mpati son oJ' C o ntpl eters v ltl on contpl elers. -Preliminar'.y
phase outcome *'as analyzed in terms of the same factors used for
the bipolar sample. Four fhctors significantly differentiated pa-
t ients who ccmpleted the pr 'el iminary phase from those l 'ho did not
(P<.i0 by 1: analysis or i  test for correlatecl measures): age at
admission to the study; 3ge at onset of the f irst episode; study
center; and le.iel of functiorring between episodes. As rvith lhe
bipolar sample, those rvho con:pleted the preliminary phase wele
older than those rvho did n,rt  at admission to the study (2.7 vears)
and at the onset of the f ir 'st episode (2.2 years). Stud"v center u,as
also a clitical factor. Horvever, the factor that niost sharply
differentiated those rvho completed the preliminary phase from
those rvho diri not .,vas tlie level of functioning between prior
episodes. Three levels offunctioning, derived from patient history
forms, were usecl in the analysis: (1) rnzrr irrral or no intpairntettt ,
defined as a complete recovely beirveen episodes rvith absent or
minimal depressive 5yinptoms and r io discernible inipai lnrent in
social adjustrnent or othei 'areas of f i .urct ioning; (2) sl ight i tnpair-
rr ierzl,  clef ined as sustained or intermittent periods cf sl ight
depressive symptoms or difficulty in functioning; and (3) ;rrr1d ol
noderate intpainnettt ,  defined as rni ld or moderate deplessive
symptoms rnuch of the tirr'e and/or substantial clifficulty in several
areas of functioning. The f irst category defines the classic patient
rvith recutlent affective illne-"s, ie, q'ell-cletinecl episotles rvith
clear-cut onset and reco','ery and euthymia belweerr episodes.
These patients c,rnst i tuted only 367o ofthe sample. The other trvo
categories define patients 'vith varying degrees of symptoms or
impairrnenl offunctioning between episodes. The grolp with sl ight
impairment aceorrnted for l$Vo of the sample anci the grciuyr rvi th
mild or ntoderate impairnrent accounted for 187o.

Table 5 shows the perceniage ofpatients completing the prelimi-
nary phase at each study center by level of functioning between
episodes. ' Ihe sl ightly imp:. ired and mild to rnoderately inrpaired
subgrorrps Cid not di i fel  in prel iminary phase outcorne antl  ale

cornbined in the table. There are three important l i r .rdings in the
table. First,  the group with no history of inrpai lnrent bett,een
episodes had a much highel pelcentage ofsubjects cc.rmplet ing the
preliminary phase (607a) than did the grcup ',r-ith a history of
impairment (357s). Second, the difference betr.veen the not im-
paired and impaired groups was consistent across centels. In no
center did even half of the patients t i th a history of irnpaired
functioning complete the prel iminary phase. Third, as rcas the case
with the bipolar sainple, centers A and B had the lorvest percent-
ages ofsubjects co;nplet ing the prei inr i i rai 'y phase. This charaitc.r-
ist ic is attr ibu'ual: le, in large nreasure, to the e.<tremely !oiv
percentage ofsubjects completing the study anong -*at ients rvith a
history of impait"ed functioning at the tu'o centers.

I 'ni t ial  Tt 'eatneti t  of Inder. Episodes.--Ninety pet ' tenl of the
L.atients lrere treated rvith an antidepressanl, usual ly ini iplanrine,
or the combination ofan antidepressanl and l i thiunr carbolate. Tite
remaining 107o rvere treated with lithiurn carbonatr., neul'oleptics,
or electroconvulsile rherapy.

l l laintenance Phase.-Dosage.,*The mean dai ly dosage of
imipramine hydrochlcride at the start of the maintenance phase
rvas 137 mg/day (range, 75 to 150 mg/tlay). The mean serurn level of
l i thium was 0.66 mEqrL, (range, 0.13 to i .05 rrEqi l ,) .  There.,r 'as n,t
sigtiificant difference iii dosage between patients receiving t.he
dlugs in combinatirin and those receiving the cllugs individr,ially.

OueraLl Ou,tconte.-Table 3 :;ummarizes the overal l  oulcome for
the 150 patients adrnit te,: l  to the maintenance phas?. In al l ,  517c of
the patier:ts * 'ere classif ied as fai lures, 36Vc wete classif ied as
sttccesses, and 137a remairred t'.'ell but failed to cotnplete one year rrf
Lreatrnent.

Outconrc for Indi ' i ' idtr.r !  Treattnettts.- ' Ihe outcome for. ihe
individual gloups is suinmarized in Table {j. There 1v,,re significallt
differences among ti'e a'rment grolips for both surcesses and
depler:sive recul 'rences (P<.05 bv X3 analysis). imipr; inr ine and the
combination treatment rvere supei ' ior to l i thium calbonate and
placebo in both categolies. Lithium cat 'bon;,: t : \  orr l ; , '  :rr lvantage
was r l ' i th rnanic episodes. The seten stucly pai ients t 'ho experi
enced a rnanic episode included three in the irniprarnine t l 'eatmeni
gt 'oup, two in the combination treatmenl gloup, t '* 'o in the group
receiving placebo, and none i ir  the eloup treated *i th l i thium

Fig 2.-Life"lable probabil i iy of remaining well  fcr each treatment
lor unipolar patienls.

and Lithium Carbcnale
'.  lmipramine
'- Lithium Carbonate
- Placebo

Fig 3.-Maintenance phase treatment successes tor unipolar pa-
t ients by severity of index episode.
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lmipramine and
L. i ih i ' :m Carbonate

lmipramine
Li ih iur*  Carbonaie
Flacebc

12 15  18  21  24  27
tu1onth at Risk

38 20
39 20
3 7  1 2
34 10

6 9
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at Risk ( n = 1 7 )  ( n = 1 8 )

( n  =  1 l )  { n  =  i 4 )
Moderaie

Inder Episcde
iievere

incl*:r e cisoda



7,
?
77

+ h l , r - .  i , la i i  a  t "L la ; , i i f€ t i c€  t - 'h ; le  r t r r i , ' r t ' g  ;1 , :1 i ,1611 jp .  : in r l  the  t t l i e r
,.: i: i i : rr:tei-, i:, ; t ir: c,:':i: cit ::r i i.ln t:'e:t r: rtl: 1..

€. : tuer ia l  : . . r . : i  Kaplen- i I , : ier  l : fe- t : . t i , :  nrethcds \ r : ,J i '€  ur :ar ' l  to
i rn. , l i ; r ;  i - i r .  r i j i i . i " . . , r : t :  i l i  cr ' , ; rs-  ot  i l i , t . : i : :  at r i 'ng th. .  f r ,u i ' r i 'eat
] : re i t i .  T i ' .s  : . iur i r i " l j  curve!  ar€ L. l 'eser i lec l  in Fig i .  The oi 'eral i
r . i r f ier . : r ' :e a: : i " ; i ig  t |eort t {e i i ts  \ , " 'a . :  s tat is t , rc: r l i . r ,s igr , i i r : ; : l i l  a l  lhe "05
!':r'r1, :.: L'l=i.r"li.i!:r.:ii b.\'th- L,aeneralizetl S;vage Te ., Bcnierruni's
aaiut : ! r l ' :  r , r ' : r : r  r i i r , . i l  t , r  r ' i+te r rn i r t :  the:pp|ogr i ' ia te cr-1,- : , .1 tb i 'contpat ,
t ' , 1  , , ,  i ,  ; , . i , 1a ;  . . . ' i 11 ' , :  t - l  , ' t , 1 l t l | ; ' ] i e  t , ' , t t  H t ' rUpS ,  r rD :  i t s \ i [ r i l ' (S  i l
l - '  i , ; iue c i .C0r.  i . ;  achie ' "e a l lue lype I  e l lor  of  .05.  \ \ ' i rh the use of
th!s st r ing-, :n i  cr i t -e l ' i 'n  for  s ia ' i is t ic : l  s igni f icance rhe di f ferences
i le i r i , ie t !  i t r , . i r : - ,1 ' ; in i l :  r . lc l  p laceb, i  at t . : i  i : , i t r r l , :en ih:  cunib inatrr , r :
1!" : .  t r i : : r r i -  ; : ; ;1ql  1, j , , ' ;1 ' - :  - r i ie | t  ! , t r , r i is t ic : i l i .v : r . ln i f ic ; r ; r i  i )ornpi l | i - r ' rn l
t re i "  ' . :e l  i l i r i i , . t  ar , r l i , . .  : rn i i  l i i i iLr t , .  carLr t r l rate a i ' , i i  l ret rveen the
, : . ! ,T! l r r : ! : i : r rn i . ie  a i i r : , . i r i  : r ld ! ! ' t l i iun carL. , ;nate I ' ie i ; i : r ]  P values

3is l : i .+:  ihai ,  .Ui i rJ  b i i t  les. .  lh. : r i  . l15 i ' r r l r tp. l . r ' iso ' , i  l le tv, ree: i  in i -
ipr"a i r r in:  , :n i i  th4 co:"nbi : rat ion t realnrent  and between I i th ium
carhlrnnte : i l  j . l  l i l r . { '€bt  l le le t rot  s igt ' r i f icant .  In sr . im, the ana}vses
i l i l icaf  ec thar but l r  i i r r ipt 'arni r re ancl  th:  coml: inat ion t r"eatntent
' {?ru s igr i i i i  a l t l l  super ior ' ro p lacebc' ,  r ' "  hereas l i ' ih iL im carbonate
l..i;i: ftDt. Tlie imilrramine and combinatiort treatnients ri"ere also
sr-r1 ' . . . iar  tc  the l i th ium carbonate t reat .n ient ,  but  the di f ferences
ia i i " i l  t , r  l t 'ech st l t is t ic* l  s igni i icance:  ar  the . ( l0t l  ievel .

l i . . i t , i i ; r i r sh tp  o f  t l r e  I nd . t t  Dp i sode  t o  Ou t t o r : t e  -Ma in tenance
phase outcoi i ie  was ai ta lyzed i t i  terms of  the sever i ty  of  the index
episodc al r . t  in  tefnrs of  RDC-t lef ined subt . i 'pes of  depression
charactr : r iz i i rg th i :  ep!sode (  ie,  enclogetrous,  agi tated.  r 'eta.rc led,
: . i iu : r t i ru; r l .  s i r r r ; ' le ,  arr . l  ps l 'ch,r t i r ) .  Outcone i ' , ' i rs  not  -s igni i icant l ' , '
re ia i r . i l  to t l - re sut , type of  t ,he index episode" Sevet ' i t r ' ,  houeve r ' .
l ' r , , , . 'e : l  tc  be a c i ' i t ica l  factor .  F igure 3 s i roq's ihe percentage of
. . r : " ' : : :s .s for  eaql i  t i 'eatmeni  group bi  seler i ty  of  the index
i i - r i ' . rc l+.  I ror  pai i , , 'n t"s ' . , "ho had ,  mod!. i 'a te int lex episocle ( ie,  a GAS
!{ i ) i : -  t ' f5 l  tc  6[ i ) .  the sutcess t ' i r te lb l  the three act i \c  nte( i icat ion
gi ' r , i . t ; . : i  n:as s igni f r rant l " i , .  gre ater- t l ia i t  that  fu|  p laceb'_r  (P<.05 b1'  1:
;1i!;,i.vrii). 

'l l iei'e 
r,,,as tro majoi'tlitfei'ence ir.r success rate aniong the

tit:'::: fli ' i lE gfoul-rr. For trra-lier,is u,ho had a sevei'e incle;< episocle (ie,
i r  Gl i .S s,- ' r i 'e  cf  50 , , r r  k 'ss) ,  the: iuccess lates ibr  imipt 'amine arrd t l ie
s1'1, , l r i r i { is t  i . rc 'ar i r r : i - r i  r . , -e i 'e  s ig i t i f i rant l .v  h ighet ' than t l tose for .
l i i l i i . r i l  c ; r t 'L t ' t i ; i te t l rd 1r l : .cebo.  There v 'e le no s igni i icant  d i f fer ,
cr:.,r lri:t',r'iel itr:i1r:';rniir-re arril lhe combinaiion treatmerit or'
Lrr3 i \ ,1 e i ' r l  l i lh i : - r rn c:r r 'bonate at i<1 placebo. 0 l  pal t icula l  interest  is
t , ] , . .  f i r r , . l inE th i t  the l i th iunr caibona. ie*t reater i  gror . rp had rht :
h i l  l t , . ,  t  s*cc?r!  t 'a te :Ltnongt t ! - , ' - :  thr :ee dl t rg t t 'eatnt : l t  gr i 'or- tpr-  r r . i th

!ra-'iistrt: rl4i.-r haii a tricclerate irirlex episode (647o) and the lowest
: , jc .ess rate l i i th  pat ier i ts  * 'hc had a.  severe index episode (127o).

Oi ' i i 'ont  e ot  I  nr l i t ' i t l . tLal  Ce n lc  r 's .  -  T l ie sr . iper io i ' i t1 '  of  inr ip larnine
zl . r i i  t !e r . .ornbinat ion t re: ' , t r r ie i r i  over l i t l i i r in i  cztrbrrnate rras le la
i - . i :  = i . i  col r : is ie n i  aci 'oss cer ' : teLl  Onl ; r 'centei 'C had gleater  success
\ , . . th i i rh i i lm tarboirate than r i th i rn ip i 'ani i i te o i" the cumbinat ion.
Hr'.,'?i;i.r', thi-c centel" had onh, a small unipol:il samlrlr: (appi'o:-
i i r : r ie l . i '  four '  pal ie i r ts  in e:- ich t leatn:ent  g loup).

A, i  i , ' . i  t :€ f?e rrct ior is  -Sl ide cf fecis rvere le lx i i . ted br '  81? of  the
t : : t  j : ' r ; i r  l rceiv i r . rg;  the conibinat ion t i 'eatmani ,  79oi  of  the pat ieuls
tlr.:i 'reil v"ith lithium cai'bonate, 787i of tlie palients lreated v.'ith
i rn ipr"arnine,  and 1t i% of  t .he pat ients leceiv ing placebo. React ions
i i idged to be ofrn,r ;e t l ia t r  r r i i ld  sever iL l '  for-at  least  t r r ,o v is i ts  u,e le
ie i , , t i ' ' ter ' i  by 36'2 of  the pat i rnts i r ,  the contbinat ion giou1.r ,  25% in
ihe i r i r ipramine-treaied grouyt ,  

'14(L 
in the l i th iunt  cal"bonate-

t realer ' i  group" and i i% in the placebci- t reated group.  In the
auiiltl, t r:'rt ioil t r"€;ii-r rrrnt groul-), t lii. nti):; t. aolittnon i'eac tions, iit 0rd er
of  pt 'e la lence,  v 'ere r ' l t ' i '  n tor . r th,  i ine t retnor,  const ipat ion,  ant l
l ro l i 'ur ia a i rd ior  polydipsia.  ln t l ,e l i th ium cai 'bonate- t reartecl
qrorp,  dr i  nrouih,  f i r :e t re iaoi ,  ] iez. .da-che.  and le ihai 'g i '  r te le the
l ics i -  1r l 'evr lent  react iorrs.  The rnost  c. :mnlon react ions in the
i in iFi2 l lq i l ig- lpeated group wele dry mluth,  excessive srveat ing,
pol ; , . r r i ' ia  arrd/or  pol l 'c l ips ia,  and f ine t rernor ' .  The nrost  prevalent
rear ' t iuns i r r  the placebo-treated gruup \ i re l 'e  dr l r  rnouth,  const ipa-
t rur i ,  : - r id l i r ie  t remoi.  Tn o pai ie l ts  n 'ere c i r 'opped f i 'om ihe ntainte-
r : ; rce phase because oi  s ide ef fects or  n iedical  cornpl icat ions.  A

feLi . , r i  t reated v ' i lh  in i ipramine h. ' , 'drochlo l ide (150 mgiday) had
cr,ngest ive heart  f :L i lure.  A p: t ient  receiv ing the combinat ion
{r ' .z t rnent  (150 mgkla; i  c f  in i ipramine hydrochlol ide anr ' l  a serunr
l j t l i ium level  of  0.95 r : rEqi  L)  suf fered loss of  memoiy ar-rc l  f ine hanci
Lrei lo l '  tha ' r  inte i ' ie leci  n ' i th socia l  ancl  r ,ocat io i ra l  funct ioninE-
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Bipolar  Study

The L,ipolar Irhase of the stuch' irroi l l t .ed i l i fce mai
i- irrdings First" l i rhi ' :m r:el i lo: iate lvar sigi. ] i f i .F,rr l1r nr0'
eff€ct i !3 t l ian i i r , ipral i i i i r- :  i rr  p: 'oiecl i t ig agai i l r l  i r tai t ic r€
f 'ri!'r"eir{jeS and -'"i,zis €:.1uail.y a,s effecti...e a"S irr:iF:'amine i
p ro lec t i l l g  aga ihs t  c le l r re - ' : r -e .  I ccL l i ' i t rn iea ,  . i t r : , r i r i l ,  111
conil i i l lai icn oi ' l i 'Ll i iui i '  c,{t ' l -r . :} ! tat€ anci i i t i ipi .r ! l i i te pi,ovicle,
no ad\-alt tag,. o' ,- , i i i .  j i thiu-t i t  carboitate :. lor ie. Thi i .cl .  I i thiul
cai'i,ioliat€ \t,as ln0i'e ef'fective r,i'ith 1;aii:nts 1., hose las
el i isorie ( ie, lhe i i , i i t :  r .1.r i ; , :de) r-as m:' ,1c i i ieir  r .  i l l ,  patient
,. , '1tcre last e pi 's,, i t l . .  ! i  as i1: i . , i ' issi i ,e.

The f i i 'st  f inci ir :g ' :ol i f l t ' i i is i 'esit l t i  i i 'oir i  the r-r l ' i l .v othe
sl i ici ; . '  ci ;n:paring i i i l r iulr:  .al 'Lrr! late aE:t i l .si  inr i i : ,r ' : . , inine in I
bipoiai '  poi lr lat. ior i . ' lhe i ,€rt lans Adni inisl-rai ioir -Naliotra
Insti tr i te of l i . {enlal l leal ih (Nl l l IH) Cc' l laLrcrat ive Study o
I-, i t l r iuni Thet 'a1-rv' f  i . l ;orteri  t l ' r*t . i t4ci:  cf ini iplan.t i i t : . t i 'eate(
p;rt ients expet ' ierrcei l  a nlani. 'episode t.omlla1"e(l  i i  i th 117c o
!)ai ients receiving l i thiurr i  r iar l lonate The cui. i ,ent studr
foLr:rC thal 53% of t l ie patients tre;rtecl x ' i th irnipr.ani ini
suflerecl a manic episode, coi i ipalett  r , i th ?€., i  receivini
l i thiurn cal 'bol late. in boLh str icl ies, i i l .hiutrr c:; i ' t ,onate ani
itniplamine were erlually eft'ecLive agaillst clepr"essive recui..
rerlces. Becailse there r,vas no placeb{i-t leal-e cl gr"ot ip in thir
study. i t  is not possible to deiermine i l  t l ie high irrcidence o
manic recun'enees for ir l ipi 'anrine.t leated patietrts re
sulted from ini ipramine-induced lr lar. i ie cr frout fai lui 'e o
ini iplamine to prelent nai. i i la. l l .1 clcct" i i 'Li l1g nranic episodes
Horvever', the fact that the VA-NI}IH stut11' shou'ecl nc
nlajoi '  di f f 'erer0e bei$,;e eri  i r i .r i l i i ' i rrr ir i :  ancl placel,,o in th,;
i trcicleirce of r i iair ia pl"ovides suppcrt fo;" the latter in-
terpretat ion. Regai 'dless of horv one interpi 'ets the f inding,
the use of irnipraurirrr foi '  t i re iong-telrn pi 'eventive treat-
meri i  of bipolai '  disor '<ir ' i '  is rr,r l  reconrnienr- ' led.

The secorrci f i rrding',  ! 'egal i l i r ig t l r t  tourparabi l i ty o1
l i t .hir-rrr i  carboi iate el ld 1. l ie corr i l ,r ;nati i t i i  t : 'eatment. confir .ms
fesults f i 'om t l ie only othei '  siurlv c.o; irpiLi ' ing l i thiunr cat '-
bonate against th' :  corirtr ination of l i t t i iunr earbonate and a
tr ir : i .cl ic ani idei-,r 'essa.rt  i i r  i rai ienls r,  i ih bi l .rolal cl isordei ' .
I{ane ancl col leagi ies' i  reported r lo signif icant dif l 'erence in
preventive effect i leness betu'een l i t i i iurn csrb,onate ancl the
colnbi i iai ion of l i t ,hium carbol l : i te ani i  ini i l rramine. Thele
seens to be no at lvantage to using th' : ,  cr, tr t , ination instead
of l i thium cal i :roi late for the i l rr ig-term pi 'eveirt ive tt 'ea.tnieni
of bipolar cl isorclei:

The r l i i rcl  f inding, regai 'ding the gleater eff icacy of
Iithiurn cai'bonate rvilfi p:itients '"vhoi,e inclex episoile was
tnanic, cotrf iLrrs l  esul is from bot,h the \?-NIl , IH sLudy'and
tl ie ir ial  b-v Ka,ne ai i i l  co-woi 'kei 's. ' :  Li t l i ium carbonate
l.rrevett i ive therapl, is e special ly incl icated fol ' this subgi 'oup
of paLl- ieirts.

Un ipo la r  $ tudy

T'he irnipolar phase r, ' f  the s{r. i l1, sls, l  pls;: lLrced three main
fini l ings. First, , , i i 'eral l  i rr i iplaui ine !t .r-q sigi l i f icantly more
effeci ive lhan l i i l -r i rrrr.r  carLro)raie ir ;  1: i 'otect ing against
clepressirre l 'ecul 'r 'ei lces. Secotrd, i i t l : i r .rrn carbonate's pi 'e-
vel1li1,e effirac;y .,,'as relatr.tl tc t,he s..r.ei"ity of the index
elr isode. Li l . l i iuni cafbonate \. . 'as et l i r :r l l l '  as effect ive as
imiplanrine r. , ' i t l i  pirt- ients n' l iose int lex episorle was ol
nroderirte sevefi t \ '  (as clef inerl  by giol-:al scales of psych0-
patholo gy rllii:i fu nctiorial itnprairrnent) bu t signifi cantly les.s
effectii'e than inriplarnine v.'ith patients r-,'hose index epl-
sode \{'as sLn\/el'e. \\/ith ihe latter subgi'oup, lithium calboll-
ate wits lio rilole eff'ectir-e t]-ran i piacebo. Thild, the

combination of l i thiurn cal 'borir. te ancl f i r i ipramine provided
r1o ariva.r l tage o'rer imipramine ir l | lne.
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The finding that imipramine was more effective over"all
than l ithium carbonate in preventing depressive episocles is
at variance rvith results from two other multihospital
collaborative studies. The VA-l.lIMFI study founcl litliium
carbonate to be equally as elfective as imipraminet ancl a
Brit ish iVledical Research Council (MRC) study reported no
significant diffetence in effectiveness betrveen lithium car-
bonate and amitriptyline.'0 Both studies used designs
similar to that used in the current study.

One possible expianation for the difference irr results
betrveen the current study and the MRC and Vr\-NIMH
studies is that lhere may have been differences among the
patient populations. Unfortunately, the i 'eport of the [,IRC
study cloes not pro'ride information on sample char.acteris-
tics other thar.r age and sex. Thus, it is not possible to
compale stuclies in terms of the severity of iilness arrd other
pertinent characteristics of the study samples. Compalison
of the VA-NIMH study io the current study is also diff icult
because the two studies used diffelent measures ofusvcho-
pathology and impairnient. Horvever, the VA-NiMfi pa-
tient sanrple *'as coll-ciclerably less i l l  in telms of ihe
frequency of prior episodes. The mea.n numbel of nrior
episocles for Lhe VA-NtlIH sample rvas 1.5, compai'eclivith
four lbl the culrenb siri i ly (unpublishecl f indings, R.F.p.,
January 1984). Another ilifference betrveen the trvo studies
is that the VA-I.IIMH sLlidy attracted a far gr.eater propor-
tiotr of patients irith classic recurrelit affective i l lness
characterized by clear-eul onset and t"ecovery of episodes.
and euthymia betr.reen attacks. The VA-NIi\.iH study was
init iated in 1967, rvhen lithium carbonate ivas sti l i  an
investigational drug ancl long-term preventive drug therapy
was not a widely prescribed pr.actice. The study centers
\lrere among the few places whele liihium carbonate was
available. In this culr.ent eLa, rrrauy ofthe patients leferrecl
to the VA-NIMH stucly qtrobably x'ould have been treated
satisfactorily in the co:iimunity and would not har,e beerl
t 'eferred to or sought tr:atment at the meclical centers that
participatecl in the currttrt study. Thus, there were some-
what different populations in the two stndies, rvhich might
have contributed to the difference in results.
,. ?he only controllecl study showing an aclvantage of
lithium carbonaie over a tricyclic anticlepr.essant" aclm"ittecl
only patients rvho were able to remain euthyrnic for six
months following recovery from a depressive index episode.
i'lrther, patients had to r.emain euthyn.ric for an aclditional
six weeks duling a dosage-stabil ization period rvith im-
tpramine. The severity of the priot episode was not re-
ported. Ho*'ever, the fact that patients had to r.emain
euthynic for at least 7/: months inclicates that patients with
re.latively short intervals between episodes arrd patients
who wet'e not euthymic betrveen episodes i l 'ere excluded
trom the study. The report for the study dicl not inclicate
what proportion of patietrts who recovelecl from the incler
episode were able to satisfy the stringent admission cri le-
ria. In the cui'reitt stud;g, these criteri iw,oultl have e:<cludetj
approximately half of the eligible sample.

The only other brials cornparilr l i thium carbonate and
ant idepl 'esssl t t  s  i . :  pat i :n t  s ' ' ' , ' ! t  | , r *c t ,p.er i t  l l r ip , r l l , r , l iso i r
oei' rvefe conducted b,i Coppen and co-q.,.rlkels r. l io con_
cluded thal l i thium cal.bonate .*'as superior to the tetra-
cyc l ic  ant idepressant .  nraplo l i l ine, '  anr l  miar iser . in . ' .
ratients admitte,l to the stutl ies had been attencling a
lithium clinic for. at least the pi.ecediug year" ancl, 1.,r". iu.-ably, hacl been episode i\.ee ciui ' ing this'per"iod. This popula-
Iton v"'as cliffei.ent frorn that repi'esentecl in tne cult,enl
study.

It is of interest to ncte that the ihree stLrr:l ies reltoi.t ing

the superiority of l i thium carbonate over an antidepres-
santu'"" used relatively stable samples that had been
euthymic or episode free for periods of at least seven
months to a yeai'. The trvo studies reporting equal effec-
tiveness ofl ithium carbonate and an antidepressant5,'0 init i-
ated treatments within a relatively shoit period after.
recovery fiom an acute episode in patients rvith less stable
histories. The current, study also found lithium carbonate
and an antidepressant to be equally effective, but only rvith
patier.rts whose index episode rvas of moclerate severil'7. The
antidepressant ploved superior l.rhen severe episodes wele
involved.

The provocative fincling that the respotrse to pt'eventive
lithium carbonate therapy was related to the severity ofthe
last (index) episode must be interpreted with caution. This
is a preliminary finding ancl requir.es further exploration.
For example, it is important to determine whether patients
with a moderately severe index episode differed flom
palients with a severe inclex episode in v,'ays othel than the
sevet' ity of depressive symptoms or degree of fur.rctional
impairment. Factors such as the frequency and severity of
prior episodes, nature ofthe depressive symptoms, and age
should be examinecl. However, for the presetit, i f one
assumes that the finding is not a function of confounditrg by
other variables and that the severity ofthe iast episocle is a
good estimate ofthe sevelity ofthe next episocle, the results
strongly suggest that l i thiurl carbonate is relatively inei'-
fective in preventing severe unipolar depression.

There is a possible explanation for the relationship be-
lween lithium carbonate's pi 'eventive efficacy and severity
of the index episode. l lany clinicians suggest that niainte-
nance lithium car"bonate therapy may not prevent the
appearance of episodes, but rather mav act by darnpening
emergirig l 'ecurrences sufficiently to prevent a fuil-blown
attack. If attenuation lather than pre.;ention is the mairi
action of long-term lithium carbonate theralty, l i t i i irrnr
carbonate could have the capacil l to clampen rnilder
depressive recullences but be relabively ineffective againsl
the more severe recurlences. This explanation rvil l  be
explored in future analyses that r'..ill exarnine the severity r-'f
recurrences fol each treatment qrolip as well as the pres-
ence of symptoms that did nol reach the severity of a
recurrence.

The t' indings provide no evidence tha- the combination
treatment has any advantage over imiplarnine fol uiripolar
patients or l i thium carbonate for bipolar patients. The
relatively high percentage ofunipolar patients in the eombi-
nation group who experienced aclverse reactions of more
than mild severity (367o) is further reasoll for caution in use
of the combination.

In sum, it would seem that an antidepressant such as
imipramine is the preferable choice for. long-term pl"eveii-
t ive tleatment following recovet'y from an acute episode, if
for no other reason than the fact that the VA-NIMH and
MRC studie-c found the antidepressatit io be equally as
effective as lithiurn carbonate aticl i,he cr-ii't.ent str-rcl;y founrl
the arrtidepressant to be more effective. The results fi 'onr
the current str-rdy arrcl frorn i,he thiee sti idies shorrirrg
superiorit l '  of l i thium cartrotiaie over anti i lepi.essaitt,s sug.
gest that l i thium carbcnate niay be a useful treatmeiit for
milciei ' forms cf recui'rent unipolal deprression ciiarac,
Lerizerl by less severe episocies or bf iess fi 'equent .:p' isccir.:
ivith good fi inctioning het',,. 'een atte.clis. Lilhium carbciiete,
irecause of its strong antimanic 1;roperties, n.ray also be of
value v;here there is snspigi6ll of a latent L,ipolal disordei'
(eg, because of a lvell-docirmentetl fanril ir l hisior;. 'of bipolar
i l iness).



Findirrgs fron-i the l-^' ipr,rlpi '  arrd unipolay phases of the
sruil i- i l tgge:b th;i ictig-tc'rm resulis u.ith imipi'at:riue anci
i it l i iur:i carbonate paralie I the eff 'ects of the rirugs lr it l i
acute episodes. l, i thiuni c::rbonate is an effectti e trealment
for a.cute mania and is ri iso effective in plevenling or
d:inpening manic recti i ' i '€i i.es. Lithiurn carbonate is re-
gai'ilecl as a moCerately efl'ective treatment for acute bi-
pr;lar depi'essior, and pt"ovides moderatel;; effectir,e pi 'ot,ec-
tion against bipolai ' deirlessive recurreltces. Lithium
c"a-i ' i ;onate is not regarcled ;rs a p;irt icr-i lari;r '  eiiec t i i , e tleal-
rrietit ibr acute unipolar clelrr€ssicrn and. al lr: isi in this
study, is not an effec'"ive preveutir, 'e Lreatnreirt w'ith reciir-
rent unipcl: ' .:" depr"essirrri. The sarne parallei. e>:istr. fbi '
ini iplamine. lmipraniine i)l l lot an effeclive tre:rlmeni for
acute mania aiid is trot effective in protecting against rr,anic
r€currences. Ir-nipramine is a moder"ately effective 'r,reat-

ment for acute bipoiarcle1;r'ession ancl provides morlerately
effectir,e prolection against bipolar depressive lecurrences.
Irniprarnine is a standatlt l treatment for acute uii ipolar
depression ancl is ir iso an effective preventive treaturent for
re(ur  i 'ent  unipolar  depres. . ior r .

The i 'elatively high percentage of dropouts during the
plelirninary phase higli l igl its a problem in conclucting ther-
apeutic research ai meclical centers based at major univer-
sit ies. In manv cases, patients who alrpear lbr treatment at
lhese centers have fi l tered bhrough a screening plocess via
failui 'e to responcl to traditioiral treatments in the cornmu-
nity. In addition, these patienls often have a history ofpoor
compliance in taking meclication. The fact that t l ie biltolar
sarnple fol t l ie curi 'ent stucli '  lsal a median of seven prior'
episodes and the unipolar sarnple had a meclian of four
attesls to tl ie cliff icult ies that hacl already been e-.-periencecl

in trealtng the.se patrents. ln adrllt lon, approxtmatell '  tff i
thirds of the sample entering lhe pii 'el iminary phase hacl a
history of substanti; i l  Iunctic;nal imp.rirrnent ot lrersistent
or interrnittent, symptonrs betrveen episocles, even aftei.
patients with an RDC cliagnosis of chi"onic anci i i .rtermittent
deprt"ssive disorclel hacl been exclutled. The presence of
varying degrees of impairmenl and syrnpionis between
episodes only aclds 'rc ihe prcblerrs involved in treating the
pa'i ients. This is nol tc suggest that ioirg-tenn thei'apeutic
stuclies should not be coriducteil at university-basecl medical
cenlers, oni; '  i . l iat the afci '*n.'enlioneil l .rrobleri is should be
tec,-',gil iz+ii i i t the c!e sigr, r,f sti i ,: l ies ., i:t l  interl: i 'etation of
l 'e-rtuas.

Firrall l ' .  i ,he currenl studl'ancl othe.t 'sludies of long-tet.m
prever.rt ir 'e cirug therapy inciicate tl ial even when lithiurn
carbonate ancl anticlepressants are j i lclged to be effective,
the drugs are nnt l janaceas" The findirig that onll '  257a ofthe
bipolar sarnple and 367c of the unipolar sample in the
current stucly were juclged tc be treatment successes
confii 'ms the treed foi" further careful study of long-term
preventive dt'ug therapy, focLrsing not only on l ithium
carbonate a.ncl the tricyclic antideplessants but also on
altelnatives such as carbamazepine foi 'bipolar disorder ancl
other classes of antidepressants fol unipolar disorder. The
use of psychotherapeutic approaches in conjunction with
drug therapies also warrairts inr,estigation.

This study u'as supportecl by Public Health Service grants MH 29618,
NIH 29683, I\tH 29690, lvlH 297E3, ar:d I\{H 29789 from the National Institute
of  Meni .a l  l leal th.

The l i th jum carbonate and imiprar , ine hydrochlor ide rvere suppl ied as
Eskal i th and SK-Pramine,  respect ivel l ,  by Smi ih I t l ine and French Labora-
tor ies,  Phi ladelphia.

The t r ia l  uas coordinater l  by Dr Pr ien,  v. ' i th t lp assistance ofHi i lar .v l ,ee,
PhD, Lisa Alberls. Suzanire Bernstein, and \4'a-1'ne Johnson.

in treahng
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