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15 Q And the assessments that they give there are for

16 Weight gain, Risk for diabetes, and Worsening lipid

17 profile, correct?
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Plaintiffs' Exhibit 2368, which for the

Sir, if I could direct your attention to Table

marked as

Q And with respect to Weight galn, it shows that

Q In the legend at the bottom they note that a plus

sign indicates that there is an increased effect; a

minus sign indicates there is no effect and a 0

indicates that there is discrepant results,

8

25

23 correct?

18 A Yes.

7 Exhibit 2368.

David Thomas Noesges

19

9 2 of this article, which is on the second page on

24 A Yes.

20

21

22

14 A Yes.

13 with metabolic abnormalities, correct?

11 There is a table there rating various second

12 generation antipsychotics and their association

2 record is the consensus statement, an article

3 titled "Consensus Development Conference on

4 Antipsychotic Drugs and Obesity and Diabetes." It

5 was published in Diabetes Care in February of 2004

6 and it's been previously marked as Plaintiffs'

1

10 the bottom right-hand corner.
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19 respect to Worsening lipid profile, there are plus

20 signs given for Clozapine and Olanzapine, but not for

21 any of the other drugs, correct?

David Thomas Noesges

24 which is also page 600 in the artiCle.
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That is the page that has the Summary ln the

MR. BOISE: Object to the form.

THE WITNESS: Could you repeat that question

01anzapine and C10zapine are given three pluses and

the others have lesser numbers, correct?

A Yes.

Q If I could direct your attention to the fifth page

A Yes.

And it also shows that there is pluses for the
Q

Risk of diabetes for Olanzapine and Clozapine, but

not for any of the other drugs, correct?

22

23

25

-

14 an increased effect, shown in this table for

16 besides -- beside any of other drugs, correct?

9 for me?

8

7

17 A For risk for diabetes, that's correct.

15 Clozapine and Olanzapine and there are no pluses

18 Q Exactly. Okay. The same thing holds true with

5

6

4

11 Q I'll restate the question.

12 with respect to the Risk for diabetes, it

13 shows that there are pluses, meaning that there is

2

3

10 QUESTIONS BY MR. SUGGS:

1
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THE VIDEOGRAPHER: Excuse me, I have a couple

of diabetes, correct?

MR. BOISE: Object to the form of the

question, mischaracterizes the document.

Association and the American Psychiatric

Association contradicts Lilly's claims of

comparable rates --

Q

MR. BOISE: Object to the form.

QUESTIONS BY MR. SUGGS:

18

19

20

21

22

23

24

25

14

17 Q And that conclusion of the American Diabetes

16 QUESTIONS BY MR. SUGGS:

-

2 A Yes.

3 Q I would like to direct your attention to the second

4 full paragraph in the fourth line down on that

5 paragraph it states, quote, Clozapine and

6 olanzapine are associated with the greatest weight

7 gain and highest occurrence of diabetes and

8 dyslipidemia. Risperidone and quetiapine appear to

9 have immediate effects. Aripiprozole and

10 ziprasidone are associated with little or no

11 significant weight gain, diabetes, or

12 dyslipidemia. Do you see that language, sir?

13 A Yes.

1 right-hand column?
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rn£'nl for ps)'chOl;c illncs.scs :Illd :\fC al!>O
wldtl}' use-d in rn.10Y olher ps)'chl:!.tric
condilions. Inlnxlul'ed -50 )'C:il!'S ago,
these mc(hc:llions h:l\'c helped mlliioTlSof
people m.1n:tgC their symptoms For pea
pIt' who respond .....ell. :mup!>ychol.lcs ('30

mtan the dirreT(nl~ bet\\'co=n ki1dmg 311
cng;o.ged. fullilling communit)' lire and be
mg severely dlSo1bJcd.

The firsl-genc:nuion :H1l l ps),rhotll'S
(FGAs) arc still widely a,-:\ibblc and arc
rffl'('liY~:l1 trl::um~ posilh-e symplClffiS of
psychosis, suchas h.1.11ucin:ttions .lnd d~

lusions. FGAs do 1101, however, :lde
qlL11c1y alleYiate many Olher common :lod
ImpOIl:1Il1 aspectS of psycholk illllcss,
sm:h as neg1l.Ii\·e symptoms (~.g., wllh
dnw;31, ap:tthy, powny of spcrch), cog·
nilive imp:lilment, and aIfeCll\'l'
symptoms. In addition, all I'GA:; l':tn pro
ducc signilicanl oar3p)'ramid:d side ef
fects al c1inirnllr cffcclh'e doses.. ThcS('
SIde ellens, which include clyst\lllic 1'l';'lC

lions, unlg-inrJUl'cd p:lrkll1sonism, aka
lhisi:r, :lnd tardh'c dyskinesia. cm m:lkc
trcalillent intoltr;tblf for sorlll: people,
leading to subjcCljo"e disut'ss, diminished
funcli ....n. S\igm;t. 3nd non:ldhercnce,

The dToll to find mOle ...rTeclh·c med
icmions wilh reWtT ;tnd less-se\'tlY side
erfrl·tS led 10 lhe clcvclopmenl vi I!ll'
SGAs, often referred 10 liS lhc -;tl)'piral
anlipsychotics.~ SGAs h.we f('wer or no
u, rnpyr.lmldal side ('ffecls at dmllolU)' Cf_
fcrll\'e doses. "-inn)' oflhese newer mc.dl
canons are a\50 more tfftClI\'C th.1n the
olda agt'nts al ue:uing the negmhe. nJg
1lI11\'e, ..md affet'II\'e s)mptoms ..,f PS\'
ehOiIC illnesses. .

T~e ~ix currtlllly :l.\"3llable SGAs \:11')

In the-If effil":\l)·. formulation. bIOl.'ht'nlls
U)'. reccptor bmding. and side crrcCl pro
flit'S. One or them. clo:,'pine, IsclClrl)' the
mUSI dJnll\'t' amips}\'hotil' Howe"~r.

dOZ3pine is only IndICated lIfler olher
mcdiC~tionsh:n-c (,iled or in p.1.lient5 al
rug.h nsk fOI sUlCld:tl beh:n·io,)r. klrgclv ix
l'1lU5( II GIrt lolUSt:: agranulocfslClSIS. -

In gencr:\l, SGAs :Ul, ~ll£'r ,olef;'lIcd
:'Ind mor~ effective tn:1O lhe FGAs. Asx!c
rrom dozapJne, they han: beronll: lhe
first·hne i1j,,'Clllsfor Iht"lr mdll:lled use :md

006109

t>L.IUU c..u. "'lI.lr\oI 2;, "-L'IoIIU 1. fn.... ,~ ...· '),\,l.I

usc or :'Intips}'.I. Whal \5 Ihe currenl
chotic drugs?

2. Whal is lhe prc.\':llencc of OOCSil)'. pn:·
diOlbetes, :l.nd lype 2 di:l.bc'les III Ihe
POPUI:lllllllS m whkh the SGAs ;lre
used?

3. Whal 15 lht reblhmship bl!lwc(n the
usc of lhese dlUgs lind Ihc incidence of
olxsily Dr di:lbetes?

4, Gh'en the 3bove risks, how should p:t
lIems be Illollll .... red for lhe dn'elop
menl or slgnHicnnt weight gain,
dyshpcdeml:\, :too dL1betcs, :'Ind how
should Ihe}' Ix IrC:tled if diabetes d~·
\'elops?

5. What rese31ch IS nc'rded to brllrr un
defst:lnd Ihe r.:lallonship bell,\ecn
IheS(' drugs :md Significant weIght
g:tlll. drs1lpcdcffili\, :too di.1betC5~

JF!T\SS("n, lJlly, :md PFt:('T ph:lITtI3CCUI1C:t!
cornp;1nies.. In :Iddilion. befor~ 1M. con
ftnncr. the: constnsus panel w:\s given
COPlCS of mOSI of ,nc kn<Jwn prer
rt\'lcwcd. English l:mgU3gc clinic:11 slud·
les published in ttus area, as well as
;ldditlonal articles from :mim:ll 5lUl.lics:
olher papers :md :\bsIT:\C"lS wrrc T('\;cwcd
allhe conrcrcncc

With thIS in[ormnlion, l~ p;iTlC'1 de·
\eloped il (o)l1sensus position on .he fol
IO'"og qU~'lnm:

AJ.\U;ICAp.; M5t,x:MTJUJ4 OF U.lNltAl

ENOOClllNOI.OGlsn
NoRtH A~lntC.A1IIASSOCl.\lt(lN lOll mE

SlUIH Ot OIitSin"

,..

A
nllp5)'ChOllC mcd,C\lio~:tre ,m im·
pon-1nt compontm In me Tru'dla\l
m;,\nllp,emtnl of m:my psychollc

(undlllons \Vith the Ifltfl,xlul11on of the
s«:cmd.gcncr:llion antipsychotic!> ($tiAs)
O\'(T the L'UI dcc.1dc. t~ usc: of lh~ mt:d
h.:tU.JOns 113$ soortd AlthlluHh Ihe SGAs
h:wc man>' nOlable bcneflls comp:trfri
1,\;lh theIr c:Jrher c:ounlerp:lrtS, their \BC

h.1S "bttn 3SSOCl:lted wilh rtpons. of dra·
malll I,\elght gmn, UI,I'oele5 (even acute
mClabolic dN:ClmpcnS,ltion, e.g., clillbcllc
kelOxldos.ts IDKAJ), and :'10 atherogenic
hpld proflle (inrT(:\S(d IDL dlOkstcrol
;\Tld t rigl)'ccridc levels aoo (\eueascd IIOL
cholesterol).

BtC;lUS( or the r](l$C :\!.SOCliuions be
ll,\. l'ClI obesity. dmbeles, ;lnd d>'Shpldemili
lind card;O":I~ub, dist~o;c (<..\10). there
IS helWttel'\(d Inlerc.st In the relationship
belw~en the SGAs and Ihc ck\'e1opmenl
o,)f lhese majo,)r evo nsk f;w;tors. To gain::l
ocller undu'Sunding or IhlS reblionship,
lhe Anv:rican DI;lbclCS Ass.Ixt.1tion, the
Amcrirall PS)'ChlllUI( Asrocmlion, tht
Amcrk~nAssocl3lion of tJiniral F:ndocn
nologl,~ts, :lnd Ihc North Arncncan Asso
CLll.~n for the Scud)' of ODe5ny com'ened
;1 co~nsus de\'elopment conference
1"1-2 1 ~o\'f'mbcr 2(0) on the subjc.ct of
:mnps}'chollc d11l~ .tnd dl:\bett"s. An
clght-m.:mber p;md heard prtSC'nt:llions
from 14 expens dr.lwn from the ;Ifl:~ of
psyd'II;111 I'}'. oI>c!.u}'. :md dl:'lbclcs. Prt,.<,('n
Ullon$ wert .:1lso m..w;l,t by:t rtpr~lll:ll.r"e 1. WHAT 15 THE CURRENT
rrot:n lhlo u.s. Food and DrugAdmmlSlr.l- USE OF ANnpSYCHonC
non (FDA) and by rcp~nl:Ui,cs from DRUGS? _ Alllip!.\'chOlil medinl
lOr ASlTufnrc:l BriSlol-~}'(fs SquIbb, liollS (1:l.bk 1) me Ihr ~nalllSl:ty or lTe:1.l-
•••••••••••••••••••••• • • • • • • • • • • • • • • • • • • • • • • • • • • •
;;:'::t:=~.L~"'~':...~~ IfIt •\mr.ir:;l1I f'!!}l:hlX,iI; ....,...-bl ...... It..-, Ill"'''''''" .ltlo... iJ ..'" ,-.r

.~> M~l ,;" Amclll.~A>~:..;nf<lf.h..·$tud.·•.rc:lt_l
.......X».or:np.mdotnce 1('~.twwl G (b,k.!<IU Arnt':' 11U~:' ) -

SI. Ak_" V~l'lll' I ......N. ,- ,>CJn ;n.·~!"""I""" 1.\lt ... Ik:oun:~.:d• ~.,:,.". ...... ncb,,,",,,,M>e:{).••, c-

.-\bb<n'''''IGOU' " 1\ <;:11"'1<1\. _uJ." w...---: o...~ ,J~htti.. kct :tduf
.l>:.~Ialn. fG.M b:sl.?""n:""':lnlJ h.>ti<'.' ,'X 1>0, HM. h"'>d Jnd Un, .tdmln-

C :>..\.... h) he Mlnion- t'ub.<:.c=..........~:.~..\$. fCO.......-snw::tlk.1 ~:~"l...ho.~.

A.tf.tJC.\N o.,"'Ht~ M500AI101'1

A.IUJCAN P!.'-OnATlUC A~!oQCH'1ON

Consensus Development Conference on
Antipsychotic Drugs and Obesity and
Diatietes

,

•

-
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Obesity
There is considemble evidcoet. panic'l
larl)" in pmit:nls with schizophrema. lhal
treatment with SGAs can ca\ISC a rapId
increase in body weight in the first few
months of the-ropy that m:1Y not reach a
plale"JU e\"tn afler 1 }'e..r of IT("d.tmt:n1.
There is, howe\'er, considerable \'~riabil

it), in weight g::tin among the \"3rious$GAs
(Table 2). Al 10 weeks of lhemp)', tSli
mated average \\-'eight gam with drug
treatment compared WIth placeoo yanes
from -0,5 to 5.0 kg, Limned d.'l:\ sugge.se
Ihal in humans, most or the \I."tlghl gaintd

Table 2-5GJ\'s tmd nlt"abo'" abflonnolilics

3. WHAT IS DIE
Ul.AnONSHIP IIITWIIH
THI VA OF THEIl DIlUH
AND THlIllClDENCI OF
OBUITY' OR DIABETES? - Re
cognition ofan i1ss0dalion betwttn SGAs
and diaoctes was first dcrt\'td from case
repons of revere, sometimes Calo1), acute
diabelk decompensation, induding
DKA. Subsequent drug surveillance and
Tttrospt.c1i\'e darabase analySl"S !>uggesl
there is :10 association between spt'ciftc
SGAs llOd both dillbt'lesand obesity. ThtS
potrolial relationship is of considerable
clinical concern lxc:luSC obesity nod dia·
beles are importanl risk lal:1ors for CVU,
and the relative risk of CVD monality is
signi6eanLl)' gr~lcr in peoplt \loonh psy
chiatric disorderslhan in the ~ntr.11 pop
ulauon. High rates of smoking 3nd
physical inactivity may also contribute 10
the excess monaluy. Thtrtlore, if SGA
lhempy (unher Increases the rISk fot obe
511)' and type 2 diabe1es, this should bt of
major clinical concern,

Although there are SIgnificant shan
comings in many of the studleSex.muOlog
the relationships bet\\'een lhe SGAs and
obtsity or diabetes, clear-rut trends (";tn

be identified.

Wl"iglu Ri.~k ftll W'lr~llillg

~g,--__-,gain di,'l~lcS lI~rofilt'

Oozapinc +++ + -+
Obn.upinc + ++ -+ +
Rispcndonc + -+ D 0
Queli:lpillt' ++ n n
Aripipra::olc" +/_
!!plbidonc· +1-
+ "lllo,.":l';lk C'HC'CI, - .. no dktl, D .. dilo. _~p3I)_
lnub. 'Nt'"..n drugs _II 1l1nllnJ 'tlnli·:ell~ tbb -

19~9

1993
199.
1997

100'
1001

bellaVIOr, nUl)' l:ontribute 10 the 3ppar·

endy hiJ!,her prevalell\:e of mttaoolk ab
normalilles. However, none of Ihese
~udies controlled for all of the m.'ljor di
abetes risk (;Jctors.. r"Or e.'t.1Jnpk, 8MI and
ramily history of diabeus were rarely de
termined, nor wert the comrol POPUI3
tions OlppropriMely m.,tched for lhest and
othu v:lri:tbles. Thus, ir is uncle:lr
whet her pS)"Chi:u ric condilions per $C, in
dependent of olher known diabelt::s risk
I"aclors, account for the increased preva~

[cncc.
There ,He limited data t"\',dll:l.ting the

mClabolic profile and dl:lbclCS risk of
drug-nai\'e subjects \\oilh sc.hizophrenill..
In :l. sm.,JI cohan of aduhs \\;th schizo
phrenia ulUmued with medkations, "is
l:eral fal coment (which iscorrd<lted witll
insulin rtsist.,nce) was Ihreefold hlKher
tn.,n in ;l.Ke- :md B),il-m:uched control
SUl:;oclS. In another study, Ihe same in,
\'CSlig;llors found 1hfll drug-naive p:uients
prescnting wilh Iheir first episode of
Sl"hizophreni:\ had an increased pR'\"a.
lenee of imp.,irt"d fasting glucose. \\ltt(

more insuhn resisttlnt, and b"d higher
p!3sm:llcn+. ofglu("osc, insulin, :lnd ("or
tisollh:\n did matched controlsubjetts,

O"erJlI, the limiled amount ofepide
miological dma suggest an jOl"l't:'ased pre"
nlenee: of obt!'sity, Impaired J!,lucose
IOleran("e, and lype 2 diabetes in people
\\o;lh ps}'chi:l1ric illness. \Vhelher Ihis;s a
funnlon of Ihc illnc....... i,~lf \'crsus its
trealment is unknown. Studies using ,he
proper diagnoses of glucose inlolernrw:c
and more n>mplelt: risk fal.lOr dl.'lr:ll·\Cr.
izatK>n are neces....'lry in order 10 resolve
Ihis issue,

2. WHAT IS THE
PREVALENCE OF OBESITY,
PRE·DIABETES, AND TYPE
2 DIABETES IN THE
POPULATIONS IN WHICH
THE 5GAs ARE USED? - II ;s d;f
ficuh 10 delt'-rmme whelher Ihe prt\';1
lence of the~ met:lboHc dIsorders is
lrK;reaserJ lrItnest psychialrk popuL,tions
independent of drug treatment. Mosl of
Ihe availl\ble d1.1:\ Me de-rh'rd from Studirs
of individuals with s<:luzophreni:l, anti
tyrn in this condition. the e\'idence IS

vcr)' limited. D:ua from mOSI studies sug
geSt ,hm the prev:\lellcl.' of bolh dmlxles
and o~shy :lmong indi\'idui\ls \"'1111
SChlzophrcnb 3nd Affccttvc disorders Is
-1.5-2.0 times higher thrIll In the gel"l(r;tl
popul:uiofl. Many dlamc.tenStlcs of pet).
pic wIth S('hlzophrtnm, sUl·h :IS sedt1ll31)'

art im.:reasin!il}' !xing usc:t.1 orr·l4\bel. In
current peal-1.kt, pl..ooplc who are likely 10
bt-trt"ated Wilh anSGA include those \\;lh
SChIZOphT'C'ni:l speclrum dIsorders. bipo
1;lf disorder. dcmcnlia. PSft.holil: d(pres
Slon, aUlism. and devc10pmcnlal
disor<krs :md, (0 a lesser exttnl, indh·id
uals with conditions such ttS delirium, :l~

&rC"SSIVC bch.1vior. personalily disorder.>,
:md pClSlIr.:Junlalic SJll'SS disordcr, These
psych13.trlc conditions :m: common ;md
Orl~1l n·.quire lifelong lrClllmcm. In the
U.s.. the prevalence of srhlzophrC'.ni:l :md
rcbled conditions Is -. I',l(" the preva
lence or bipolar disorder!> is - 2%. nnd
lhe pre\'aJrnc~ of major tlepression is 
8%. The SGAs l\rc ,h('refOf(' wldelv used
IT'LdlC:'\.oons, and their US( h.'IS imPen1:\nt
publil' he:.llth talmr.lCfluons.

c:c.mmonl~' usrd FGAs

-

___________~G~.~n.~n~'~n~~:::.'______'T~,.,=d~.~n.>::::m~. ~,~·.~":..:::\E}>w"td

Thoruint
Trilafoll
Sttbzine
NaV3nc
HaldClI
Prollxin
(Jo%~rll

RisprrdaJ
Z)'prt·JCt

Su"qut'\
Geodon
AbihiY•
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Anrfps)'chollc Dnlgs and Diobcrts

IS l:ll. [);1.1:l derh'ed fr('lm a Clninc model
IOdK.~lled th;u certain SGAs increast 101.;1)
visceral f:\I mass and intrahepatic lipid
content.

The med1.1nism(s) responsible for
....-eiglll g:lIn assod:ned wilh SGA therapy
:uc unknov.'ll. Weight gain occurs when
more energy Is ingested (him is txpC-nded.
Therefore. weight So1in is due LO increased
energ)' intake. decreased energyc.xpendi
lure. or both. F.ven 3 sm.111. chronic 1m
bnl:tncc btlween l'nergy intake and
e..'tpendnure can lead to buge t:hanges in
body 'A'Cighl O\'fr time. For examplc:, in
&,tstion of -500 kc.,Vday more than is
eXJX'ndtd (M ;'lc<:ounl for the Largest av
erage weight gain reponed \\,ithSGA ther
apy (45 kg at 10 weeks). This amount of
cbilf loCTe:\$(. In energy intake represtnts
the calorits m 3 nomlal-size l.md)· bar
plu!> :J. soda or In ::m ice cream dessen.
Hunger and s.111clY m."l)' bt: ohered in peo
ple 1:l.long SGAs because of the known
blilding ,lTfmities of lhese drugs to seroto
nin, norepinephrme, dopamine, and par
ticuhrly hiSl:lmin(-Hl receptors. All of
llu.'Se rel."CpIOT!i h.we been implic.<lted in
the conllol of bod)' weigh!.

Weight gain and changes in bod)'
composition may :lCCOllOt for m:lny of Iht:
pUl'porteu melabolic l.:omplicalions asso·
ciatcd wilh SGA Ihcrap)', e.g., insulin rc
sist:mct':, pr(-diabetes. diabues. and
u)'slipidt"lIlia. A ptlsslbk diffet dTt':L1 oT
SGAs on j3-cell funnion and insulin ac
tion in liver and muscle tissue could also
be involved, as discussed below.

Diabetes
~umt"rO\lScaSE: reports ha\·(' documented
the 01l5('1 or eX:lctrbatlon of diabetes, in
c:Iuding the Ol'c.'urrence of h)'lxrgl}'cemk
t"n5C.'S. follOWing initiatIon of lhempy with
many of the SGAs.

Se\'eml of th(se e\'(nts occurred
.....ilhm:'l few weeks ofiniti.1tingdrug tTC3t
mtnl. In some, bul not :'III cases, hyper
glyc(l1\ia promptl)' f(soh,(d after lhe
medk:uion w:tS discolllllluecJ. 5eI·eml re
por1s documemcd recurrent h)'pcrgl)'ce.
mi:l :lfttr :lnolh.rr ch.1U(nge \\1th the S.1rtle
drug. Adduil,",1.1 (";lS(S tlf dialJ(tes or hv
pcrgl)'('emi.'l ha\'e been repomd 'hrouih
:'I.icdWateh intO the fDA's Adverse [vent
Rq>oning System.

L'nge letrospt'cth'e cohon S1.uf.hes
b.we been rcponed lb.,t estimate Ihe prc\'
:llenu of dl:tbeles in p;ttiems \Ising $GAs.
Thrse reJXIns relIed on a \"arkty or meth·
ods for utternunmg \he dla!!,llosis oT dia.

,..

bttes, such 35 lCD-9 codes and d:lta on
pres.ctJptrons for diabetes medic.OItions. In
addition, sc\'eral c.ross-SC'Clional studies
of p3licnls taking differtnl SGAs, ·SWiICh
Sludies" of patients changed from one
medJcanon to another, and one prospec
tivc randomized controlled trial e\'aluat·
ing SGA thernpy on IXlr3Jllttus of Insulin
sensiti .... ily and glycemic.. control h.we
been conduded. Despite limilalions in
slUd)' design, the data consislentl)· show
an increased risk for diabetes m patients
lr(ated wllh dozaplne or olanzapme
compared with patients nOI receiving
treatment \..ith FGAs or\\1th other $GAs.
The Tlsk in p:uienls taking nsp.::ridone
and quetiapine is less clear; some slUdies
show:ln incre;'l.S(d risk for d",belt:5, while
others do not. The tWO most recently
approved SGAs, aripiprnzole and ziprasi
done. have relalh-el)' limited epidemio
logic:ll dal:\. bUI :lvailnbl( c1ink:l1 trial
experience wilh thesc drugs has nOI
shown an increased risk for diabetes (Ta
blc2).

One jX)SSible mech:mism for h~'per

gl)'cemlil is Imp;llrmem of Insulin <Iuion
(Le" insulln resistance). Drug-induc~d

insulin rtsist:lnce may occur lXGIU5e of
weight gain or a change in bod)' Tm distri
bution or b)' " dirtl'\ erfef.:1 on insulin
sc:nsili"c (:uget tissues. Patients tre:lttd
with olanzapitle and c]oz:lpine h:lvt
higher faslHlg and poslprnndm[ insulin
levels th.'1n ~lIients treated with fGAs.
eyen afler adjusting for body weigh\. To
dal(, studies in hUIll:lns h.W( not shown
adverse errec.1.S oT any :lrllipsydlOlic.' med
kalion on ji·cell funclion, but Ihis issue
h.'\S not been adequ.:ud)· sturlkd in indj·
vidual!> with psychlalrk IllntlSes.

O)'slipide:mia
An additional rel'lted consequence of
SGA use is their erfecl 011 SE:'rum lipids.
Although the d.·ua :'Ire limited, th( :l\7:lil
able t":\;dence suggesls t h:ll d1.1ngt.s in se
rum lipids art: l onCOrd.1n1 .... ith l Il.'ln~s in
~y weight. C10z,,1pine :lud ol:tnzapme,
which produce the grcatest weight go'lin,
;'lre 3SSOCimed \\ilh the gre::lIeSl incrt':\St:.S
in tOlal <:hole5't:"rol, lO!. l·holeSierol, anc.1
triglycerides :lnd with decre:lStd JlDt
rhobler~t. Anpipraz.ole :lnd ziprasi_
dont, which :\r( assoct.'llrd \\ith Ihr le3S1
amoum of \\'eighl g;:tm, do not 5e:enl u) be
~i.ated .\\'ilh a \\.'OrSt:mng of serum hp
Ids. Rispendone: ;'Inci quenapine appe:1T 10
~~.\'e inlernledl:ltt effects on lipids (Table

Risk·b~n~fit 1S5C5Shlcat
Dtspite tht ad\'(fSt" d(C('lS <:IlW aben-e. ot
number of (aC(ors should be consJderrrl
whtn choosing among lOt: 3n1ips)"Cholic
medications. These indu<k IIx n.1turt o(
tht": Jlt3litnfs ps)'ChialJic com1iuon. spc.
ciflc target signs AAd symptoms, pasI hlS
tory of drug response (holh IMpeUlic
and adverse), pauenl pre(erern.~. history
Oflre3lmenl adherenct. medication ell«·
Iweness. PSYChialric :lnd medical comor·
bidlti(s. i3\'ailablltt}" of approprl:ttt
formulatiOns (e.g_, f~·dtssolvlOg oral,
short. or long-acting intramuscular),
need for sptCl.lI moniloring. and cost of
and access to medications, \looe:lhel'-'SS,
the risks of obesity, diabetes, and d)"slip·
idemia h.we conSidembte chnic:tllmplica.
tions in this pallent popul:ltion and
should also innueoce drog l·bon:t":.

EVl'n (or those medications 3SSOCWed
\..ith an increased risk of me:l:lbolic sicle
effeclS, the benefil 10 SpeciCIC.· paliefils
could outwelgh tht" polential riSks. for
ex::tmple. dOL3pinc has unique benefits
ror ue:umem·refractor)' palJents and
those at slgnifiGI.nl risk for SUIt'ld:t1 beh:\\'
ior Since Ireatment response 10 many
psyc-hi;nnc conduions IS heterogtneous
find unprt'dil.:table, physi(.·ians :lml p:l
lJentsc.-Oln benefIt from the ,waiL'\bilitv ol:l

•
broad :lrray of dIfferent therapeutic
:lgents.

4. GIVEN THE ABOVE
RISKS. HOW SHOULD
PAnENTS BI MONITORED
FOR THI DEVELOPMINT OF
SIGNIFICANT WEIGHT
GAIN. DYSUPIDIMIA. AND
DIABETES. AND NOW
SHOULD THEY BE TREATED
IF DIABETES DIVELOPS?_
Given Ihe serM,)uS health risks, p:tll(llb
t:lking SGAs should rec(j\'e appropn,1tc
baseline scrttning and ongoing mOmlor
lllJ:. CllOiLi:tns ~'ho prt'SlTlbe SGAs for
p.llkms '" Ith ps)'lhiatnc.· Jllncsses should
have the capability of determmlng a IU.
llt>Ol'S height:md welghl (8MI) :md waist
drt'umft'l\"ul'e.T~ \<Ilut"s should be re
corded :md tr.tcked ror the dur.tllon (If
nem menl. Clinici.'1n;; should also meour
:lgt p.1lJents to monltor :tnd ch"n Illtlr
o\\on ~elglll. It IS P>lTtll'ubrl)o imporlant 10
mOOllor an)' ahernuon In weight folknc.'.
mg:l medlc:uion ch,'lnge. The. pattenls'
PS)'(.·hlillrll Illness ShlllJlc.IllOl d'SC:OUr.lgt
c1inicmns from :lddrtssmg the mtl:loohc
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Tablt )-Moniloting pJUWc:ofjUT pcrfic:nts on SGAs"

8;&lint 8w~tks 12 "'t~ks Qu"rttrly

PtrsonaVl.amily hmory X
Wd&'u (B>.t1) x X X
W.IiSt CDcumftlTnct X
Blood pressure X
Fasling plasma glucose X
F:\Sl.ing lipid pro61t X

x

x
X
X

x
X

X
X
X

X
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and escalatton Slrategy. PartllUI:lr l'onsid
nation shuuld ~ ~lVen befort: d,sc:on·
tinuing Cloo.3plnc because or Ihe pOlcnti;t!
ror serious psychialric scqud'tC.

r.lSling plasmn g1ut:ose. hpld le\els.
and blood pressu~ should also bt :IS

scssed 3 months 3rlrr initial ion or anli
psychotic medk'atioRS_ Tht:rc;lher, blood
pressure ;l.nd pl;l.smn ~Iucose \':llues
should~ obt:lIned :mnu:llly or more fre
qucntly in Ih050C who havc a highcr b:lSC
line risk for the dt'velopmeOl of clli:lbttes
or h}lxnension. In those \\ilh a oonn.,J
lipid profilr, rCpc::lt Icsling should Ix txr·
formed :'l1 5-ye.1r inler...... ls or more frc
quently if dimcnlly indiCillcd.

Although limited d11..1 art' a\'ail:lbJt' in
children :tnd adolescents reg:uding lhe
risks of diabetes when SGAs. lire S'\ en,
thrse p:uieOls should h:wt' their hel~bl, in
addition to weight. me:lSured at regular
illler\'uls and t~ir 8\-11 cakulat~d. 8MI
percentile ndjusled for a~e:lOd sex should
Ix u~d to detcrmint ir exct'!>SI\"E' .....eighl
gain has occurred, and if presem, a
change in ther,..\py should be l·onsidl:rtd.

For lX'ople who develop worsening
glycrOli:l tlr clyslipidemia while on anti
ps)'chotit' thempy. the JXInd ret.."Ommcncls
considering S\\ilChing toan SGA lh:u 1m
nOl been :lSsocI:tlcd wit h signillc30l
weighl gain or di;t'bcles CTablt: 2). All POI
tieOls Wllit dlabeles sht1uld be rdafl·'ll to
an Americ:m Diabt.les '\550("131100

rccognizrcl dmbclcs sclf-m.'Inagt"mcnl cd.
ul":ttion program, Ifaqtib.l>le. Rdw':d to ~

cHnkio1n \\1th experitnce Ire:lling people
....ith dialxtc.<; IS rt"commrndcd. Tht.S(' p.'_
lIems should l"nrry dL1betes Idellllllt.-a_
Hon.

Immcdl.'lu' c:m,' or consuhalion l<; re
quired for JX1tients ....ith sympcorrullic or
St"\"erc h)'pergl)'lemi:t (~Iun)se \':IJues
~ 300 mwdl), s}'mptom;l.lk h"lXlKty«.
mi:l. or glucose 1c\'c1s <6ll mg/ell. C\'c'" U"I

lhe a.bsent"~ t,fsynlpllJnlS. The presel1l.:e llf

FE

Follow-up mODiloring
The IXllieilt's welghl should be: reassessed
at of. 8. :md 12 wreks afler initiating or
changing SGA thcT:lPY :md qu:mcrl¥
lherearlfr;'\l lilt lime or routine "Isits (T;I..
bk 3). If :I. palienl gains ~5% of hIS or her
Imtial weighl at :lny Ilrnc during thcl':'op)·.
one shouk! consider s'\-itching tbt $GA.
In sUl'h :l SJlUiltlon. the panel r('("om
mends cf(lS5-1itr:llion 10 be:: the safl!Sl :lp
proach; abrupl discontinu;'IlIOn of an
amips}'chotic drug should genel':llly be
a\'Olded. When swilt'htng (rom one ami.
ps),chotic drug to :mother, it is prcfcr:lblc
10 discontinue the current medication in a
gr:lllual fashion. The pl'l,)lIl~ llf Ihe sub$(>
quent drug ....ill dctcrmint' the mhi:d dose

or obese. parttcularl)' If th~y 1m: stantng
lrealmcnt wilh:m SGA 1h.11 is associatcd
~ilh signific:lnl w~i~hl ~1m. Rderrnl to a
health care prokssional or progmm with
experlise ill weight management m<lyalso
bc appropri:llc.

HeJ.h h professionals, p:lIIems, family
members, and caregivers should be aW:lre
or lhe signs and s)mplOms ofdiabetes and
especinlly those associ..1ted ~ilh the neule
decompens.1tion of di:lbeles such as DKA
(Table 4). Thc Jailer is a li(e-thfClltl'ning
condition lmd a.1 ....'3}·s reqUIres lmmcdialC
trealment. P:uienls, famIly members, :md
t:art:givcrs nlso need 10 know that LIem

mcm ....ilh somc SC.;As may be a5.<,QC"iatcd
"'ilh signific:lnl \.\""tighl gain and a height
ened risk or developing di"bete5 :lnd dys
lipidcmia. For pmi1:nts witb, or ill higher
risk fOT, dbbc'cs3nd in those In:,ut'd \...ith
OIher medicmions Ih;lt Ol.'Iy increnst these
risks (e.g., \'alprume, lithium, Depo
Pro\'era), it ma}' be preferable lO iOltiate
tre:'llmcn! Wilh :tn SGA Ih,." appears 10
ha\'e: :a lower propensity for weight g.1in
:Jnd glumst intolrrnnt:c (Table 2). POlcn
ti:!1 for we.ight g.1in should ;'lIsa he consid.
ered in Ihe choice orOlhcr psychi31T1C and
nonpsychi:nric medie:ttions.

These :tsse..c;.<;mems can dClennine if ,he
patient is ovelweight (8MI 25.0-29.9) or
obe5C (8MI ?:-30), has prc-dja~les (fast
ing plasma glucose 100-125 mglrll) or
diabetes H:lSling pl:tSm;l. glncose ?' 126
mgld!), hypertensiun (blood pr~ssure

:> litV90 mmHg), ur d}'Slipidcmin. If an}'
of lhese conditions art' idcntified, appro
pri:lte trcatmem should be: iniliatt:d. Psy
t'hialrt$lS should not hesilll.le II) rerer Ihe
pnticni to lhe appropn:ltc health carc
proft.SSion.11 or speci:llist knowlcdKeable
3boultl~ dlsord~rs.

The panel rt'comn1e!1lJs lhal nutrition
and ph}'SIc<l1 aCln.·Ity coun5Cling Ix pro
\-ided for all pauents who art' ovef'A'ti~hl

I_bIt -4-D"'" dinko/ prcsc"'olion

R:oprcl un.'C'1 ul:
• Polfun3 pol}'dlpsJa
• W0911 10)$$
• N~uSt"" \'<)llliUII&

• Drh~'tlr.lllo,)ll

• Rapid ~Splf;)Ulln

• Oouding oj sen$(ll lum, M'1:n ,('>m:l

• Pe:rsonnl and fnmil}' bistory of obesily
diabetes, d}'slipidcmia, b}'penension,
or cardio....ascular disease

• Weight and hdghl (so th.'Il BMI cnll be:
I.-akuhlled)

• \\1:liSl circumference (at the level of the
umbilicus)

• Blood pressure
• Fasting plllSma glutose
• F:ming Ilpid profile

Basdine moniloring
Tbe pane:! recommends lhat baseline
~rccningmcasurcsIx oblaincd Ixfore, or
as soon as clinically feasible afler, the ini
liation of any ami~)'chOlit· medkation
(Table 3). These include

complical ions for which these palienLS are
at incn:ascd risk
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Aluipsychotir Dmgs and Diabr.!fs

srmptom~ of DKA (T;lble 4). require's im·
mrointe fV.t1U;\ltOO and Ut'lUmem.

Blood pressulc, hpld. and glrccmic
goals of therapy for people ",ith diabetes
appl)' equ.1.lly 10 those who also have PS)'
du:nric disorders. However. all goals
need Ie be indl\·ldualizcd. The benefits
:lOd risks of dine-rem Iht.r.tpeutic agents
used III Ihe u-e3tmenl of dlalxtes and ilS
comorbldlll(:S should be considered in
lhe conteXI of the pallenl's psychlalnc
eondmon and m::ument.

In summary, the panel recommends
the follov.;ng:

• Consider-Ilion of melaoolLl' risks when
starting SGAs

• Patient. family. and. carl.' givl.'r educa-
lion

• a..1selim: Sl'rt'emng
• Regular monitoring
• Rtferrnl to specialized sen'ices, when

<lppropn,lle

5. WHAT RESEARCH IS
NEEDED TO BETTER
UNDERSTAND THE
RELATIONSHIP BETWEEN
THESE DRUGS AND
SIGNIFICANT WEIGHT
GAIN, DYSLIPIDEMIA, AND
DIABETES? - EVidence for weight
gain Olnd iibnorm:\lines of glucose and
lipid metabolism In pauenLS l:.lking SGAs
is in pan derh'cd from case-cOnlrol stud
Ies. pharmaco'l.'igllnncc (e.g., Ihrough
Y!edW:ltch), ,md dmOlbase reviews. \r1:my
of lhese slUdit:S suffer from lheir retro~

sPCCl1\'c n;\lure, heterogeneily ofmelhod
ology, !'<"l(ction or as('(r1:\lnment bi:>s.
and absent:e of :Ippropnale or well·
{'haracler!I(d control subjects. Compari
son studICs .'lmong SVAs 3rc :lIso hmiu::d
by rdali...-rly shon penods of study, by
f8iluf( lU {'ontrol for a possible lrealmelll
sequence bias In -swilcho1i(r~ studies.
and b}' flOl :1lwa}'s u.<Jng dinkOllly e.qui\"
Olknl d~1ges (If Ihe medlcalions.

Trl:l.ls wHh SGAs should ()( random
Ized and controlled, prefcrabl)' usmg
drug-nah·e subj(c!s. Wtlghl g.,in and
measures of glucOSt' antlllpkl nlct:l!>o/iml
should be Ihoroughly e\-"3lumcd. Sllldr
subjects should be wclJ-ch.1foctenzcd in
terms. or 1heir b:l.<.fline risk f:tctoTs for di.
abtt(s. ObeSl!). lind hpld disorders Olnd
Ihelr degree of basehne Imp.1lrmenl In in
sultn sensUl\1I)' and I~-cen funruon. The
dur.ulOn ofexposu~ 10 Iht \;~rious SGAs
shouk] be (';lrtfully conlrulled. Fulure ft'.

600

5e:trch sludiesshould focus on Ihe follow
ing:

• Baseline bod)' compositIon in un
treated palienlS With psyt:hiatrk dlSOr
ders and ch.-mges that Ol'cur dunng
Ireatmcnt \\oilh SGAs need to be better
ch.11'3cterized. This would include mea
sures of fal versus fat-free mass and VIS
ceral and 5ubcuL1IlCOUS adipose stores.,
using valid methods 10 measure bod)'
fat (e .g., magnetic resonance lm3gmg.
l"Omputed tomogrnphy. dual-energy X
my absorptiomelf)').

• The contnbution ofahered nc.uroendo
nine funnion (e.g.. hYPOlhalnllc
pituitary-adremll axis a.clivalion) to
alteralions in bod}' composition and
abnonn.1Iitic.s In glucose. and lipid ffi('

tabolism needs furtner Study 10 diSlin
guish the acute clTeclS ofstress from the
underlying disease process.

• St.udies :lre net'ded Ihm (XOlmine glu
cose and lipid mel.1bolism as they reJ.11e
10 alteralions in insulin sensitivity in
peripher:tl and hep.1lic liS5ues (e.g., eu
g1>'cemit-hyperinsuhnemil: d.-Imp wilh
labeled glucose infusions), :lhcralions
in B-cr.!1 function (hyperglycemic
c1<'1.mp or frequently s.1mpled tnlrOl\'e
nOliS glutose loler:Ilt\,:e lesl), and :.lltel
alions in lipid mcwbolism (using lnlccr
infusions).

• L'trge prospe<:ll\'e sludies should bt:
conducted 10 idemify b:tselinl! and
l.'1\rl)' treatment faClors thai prediel the
Imer occurrence of abnonmclities in
body weighl and l:omposition 1\nd dis
orders of glucose :tnd lipid metabolism
dUring treument wi,h these drugs

• Additional studies are needed to Iden
lify whelher Ihere:lre b.1selme l·harnt:
Icristtcs Ihal predict "cule, life
Ihre.llc.ning compliC:llions (e.g" DKA,
p.-I ncre;u il is).

• Additional d:U.:r are needed 10 deler
mint: wlwlher Ihr risks of lht".r.tpy :lre
incre.'\.c;ed in certain elhnic groups (e .g.,
Afrit:an AmcTlGlns).

• Studics determining lhe effeci of SGAs
in various psychl31rir disorders are
needed 10 t:l.-1rify lhe diS(:lsc-reJmed
risk for the de\"tlopment ofwelghl gain
and mClaboHc dlSluToonccs.

• Aher.ltions in c.nrrgy mTake Olnd expen
dllUre l\S mnuibutors 10 weighl gain in
Ihe psychlatnc pQpul:llIon ."Ind how
these. processes:tTt altered b~·lreatment
with SGAs should be SlllUit'd.

• Studit's are needed 10 dCl(rmHl(

whet~r 1he disordt-rs of body \\'right
:md glucose and lipid mflabolism are
due to cemral ncn'oUS S}'5lcm or pt
npheral tissue aClions of the SGAs.
ValW4ble inform.1tion on lhe di~CI d·
fet:lS of SGAs on different bod)' IIssue
comparlments mighl be Obl.1Jned from
stUdlCS In ilppropnate amm..t1 models.

• Studies of lhe gcnelK m<lrkers thai are
associaled \\;Ih. and may be G1US3I1}'
rclateu to, the met.1bolk dlSlurbam~

oceumng in tre.,l<ed PiltitntS wlIh psy
eh\alrk disorders (e,g.. 5-HT1c. hl5t.'1·
mine- HI rt'ceplor alleles) art' needed.

SUMMARY - The SGAs are of gJt<l1
benefit to <I wide variel)' of propk wnh
ps}'chialrlC disorders. As with .-:til dru~,
SGAs arc nssocialcd wilh undCSlro1ble sid('
e!Tcets. Onc conslclt:llion of ad\'('rsc ef.
fects is 3n increased risk for Obcsil}" db·
bcles, and d)'slipidemia. The etiology of
the im:reased risk for melabohl' abnor
malities is uncert.1in. but lhrir prt',,:t1ence
seems corrclmed 10 Nl increase in body
weight oflen seen m pmi('ms t:'lking ,10
SGA. OireCI drug effects on J'-ccll func
tion and insulin action could 31so "Ix in·
voh'ed, since there is insufrll:it'ltl
informal ion 10 ruleolilihis possibilh)',ln
lhe general populnlion. being O\tcT\\;cight
or obese also carrk..c;a much hlghcr risk of
dinbelcs and dyslipidemi:t.

These thr~e adverse rondillons are
dosely linked, and Iheir prev.-llent:e ap
pears to differ dependm~ on the SGA
used. C1cnOlpine :md o!anz:lpine:Hl: a!'..~

cimed with (he gr('alCSl weigh! g.1in and
highc51 occunenCt of dlabc*cs :md rfvs
Iipidemia. Rlspendonc and queliapine
appear to have iOlcrmediatt' efret·ls. Anp
ipro::wle <lnd zlpmsidClne :Ire ;lSsoo:'lted
wilh lillIe or no signille:'lOt welghl g.1in.
dlOlOCtcs, or dyslipideml:'l. :lhhough lhey
ha\·C. not lx-cn used :IS cXleosl\'dv ;\S Inc
olht'r agents. -

The clIOIl."t' of 5GA for .-1 speurll 1X1
lIem ck-pends on many fM"lors The hke
lihood of deveJClpjn~ ~vere metalx,lic
disease should :tIso Ix :In impon:ml C"lm
SldCJ'3lion. \~'hcn presrnbing nn S(,.A, a
commitment 10 baseline sere-eOlng :md
follow-up nlonitonog IS essellllitilo ordet
t{l mllig:lle the likl'llhtXxI of de\t1oplIl"
CVl). dbbel~, or OIlwr dlabctt's comph~
cal Ions.
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