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2) Desvenlafaxine 9 SFHIZFo st Fok a319 ZAQIREMN

CELEREERS

2 A5 desvenlafaxine FoF A oAl A A FH ko
gzl A Udx #Add

desvenlafaxine? <¢tASTZE A7 a3 FAAE EATIO FEH),

AA, 7 el Ll MR S =R ¥R Qe hHEET)
kAl slth= Z1o|th(19). Estrogen 5% AHA|
Aol 9lal, estrogen? FE= A FE
estrogen? FTLEE <d <HAZTE7E @Al HuETH  wopxl
estrogen FE°] AAZE At AWFTIzE AFAA HH, AE
71708 AR zol7E k. ofdfell AAEtE wE THEES
estrogen A & otHETxE olojxE= AR st ygow

e

e

A, A4S F7F Y* 3 hypothalamus preoptic area (POA) 9]
serotonin dysregulation®] 2]& obHE 7} wHAlstth= 74 o]t} (20).

Estrogene POAE T3l neuron® cell bodyel EA3t=
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estrogen receptore] bindingd}l®] serotonin® #H|ES Z7HA| 71t}
Estrogen?] 74+ serotonin #H] 749 5-HTo T84 7=
oJ]oJx]31, ©]+= thermoregulatory null zone® ZF4A=Z 0o]o]H

FAE LI} fETHE Slol

AA inflammation®] hot flashes?] Aol #oIstti= 7pdo|t}(21).

IL-6, IL—-8, TNF—« & pro—inflammatory cytokine® ¥ %%}
HEETXY TR AEEAZE Sleol BRauEdn HA o
Z+8-3}o] cytokine H| regulation®] ¥4l estrogen®] 7HAdHAA
pro—inflammatory cytokine®] Z7}&t1l, o]Zo] o] Z8&35ho]

vasodilations F238l= o] 7|Hd o= AA T}

YA, hypothalamus® kisspeptin/neurokinin B/dynorphin (KNDy)
signaling system®l| 23t WAl 7pPdo]th(22). KNDy system— 2
o4 menstruation cycle®l] #o3dh= system O E, estrogen® Tl
k23l kisspeptin, neurokinin B %9 w2z (KNDy peptides)<

wH| &3l o= GnRHY #¥]E FXsh= 9% sty KNDy neuron

¢

T3t POAY X innervationd}e] KNDy peptidesE HH], vasodilations
Fskal A29] set—pointsE WFE= 9GS Stoh Estrogen® HAas

Ze s 7pdolT.

KNDy system?®] #}&4d& fFaa) hdsx

i

TP A, calcitonin  gene—related peptide (CGRP)7} ¢otHEZE
W= vasodilatorZ4 2Hg-stth= 7R o|th(23). CGRP= 1A 9
A&t
CGRP #4H]E estrogen Aol HH3-3lo

Rz A3 dmgel FuA Atk el Es P
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i
Oft

o[\
~
Oft
Lo
o
O
)
=
v,
1o
M
e
rlr



A=y Al =2 UER EASteE Aol ksl AR g
dxsta, CGRP+= TA9 cholinergic sympathetic neuron®|®=

gkl ek fFdetsd oAk bH-FRe Wikl AF FHbE =
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ot @5 = A17F POAS] serotoning F7FAIZ]AL 5-HTaa
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FgAE FaNoer dUERE ARITHE 7Ho] AAD ot}

fuet AU A A4 oA QEEr WANTE 2RA

T

AzletA Qele estrogen &

e
o
)
N
<
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[
ki)

= A& "2 oAA7t

ok 28Ey 2 AT AFEdAE tamoxifens AR AO=E
B85 @Ao|ZE  estrogend 7ol Ao Utk FEA

Ao Qo adEE AFUAAY ¥F  estrogen FEE
desvenlafaxine FoF & IHAEZx 0] Ay JeFS Frial & 5 Qlh
KNDy system % CGRP9} desvenlafaxine 9k Ao tjst

A mmgh A E A ekt

PR B Ao A= serotonin dysregulation® inflammation
3t desvenlafaxine®] &¥7} tamoxifeng &EEFel 4t 3hxlo A
| 235 I35k 7dolge= 7HAd

AT elge A 2AT uEx WA Ased )y A

=
ol

desvenlafaxine©| QFH & %o

o

Aol Adrgstar, AP & Ao FAA THE S Al s aAk Sk
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@ Serotonin dysregulation FA+3}e]| th3t desvenlafaxined &3}

POA2] serotonin dysregulation®©® %u|9k2  thermoregulatory
null zone® Faw dWEFx WA Fo 7|Hola, ol F¢=A7t
AAFslsk= 7o) desvenlafaxine 5 @9-2A7F SrHI Fo] U
ZIE Wske VAo ®E A o] gtH(20). Serotonin® AFTFE
arol A|HA FIF A serotoninge FEE Folil, W& serotonin

sEel st AFHJE ANA Ao gAY <

o
2
S
>
X
(o]

serotonin FE°] WA AFxAE 3= ZHo] SNRI, SSRI & T4 9
T oFg] 7]dol7] dZolt). oo B AFgME AV As)ErF
714 0] desvenlafaxine®] <tHEZo] da] a¥E W3|st= 7] do|H,

FoF A POA°A 9 serotonin dysregulation A %7} desvenlafaxine?]

@
)

X A adel =2 gds M Jlor oifsidith
H kAol 9] serotonin  dysregulations serotonin % A,
serotonin z,:—g—f(ﬂ %7}E 7((5] 9/]6‘]'37_, O]% serotonin I:H/\]-iﬂ?_]_ 5—

hydroxyindoleacetic acid (b—-HIAA)S] dF »% serotonin

F&A 5-HT2AFEA e 85 v== S35t}

B AGoM+= o33 #Zo] serotonin dysregulation¥ #IHF
AglskA 91z} 7F desvenlafaxine® <StHEZo] X7 @dte] m|X+&=

2 matel gk 7FAAR THds AlA R

Desvenlafaxine 50mg o ¥ Desvenlafaxine 100mg oA 8% 5-

HIAAS} 5-HTzx FEA9 =7 5o F <HAZE Ao A



dysregulation®] &7} A &94= desvenlafaxine®| &3# o=z g3+

AolER AWFE T4 gadk BH F Aolvh

Q@ Inflammation °ll %t desvenlafaxine & &3}

Desvenlafaxine 59| &9¢SA= 7|8 A4S MAAZD B o}
gAF 24 (anti—inflammatory effect) S 7FA 3L A&°] LA St}

TR oll= T3t A5 (inflammation) 3 2] $H A7} Tt 9 F-9
AEYA T Tz FFAAACANA inflammation<
TEFTA8). Faoradl @ TxE Fol= granulocytet
monocyteZ} 57k o] §lar, o] st HAAMEZ7} #H]8H= interleukin 1
beta (IL—1p), interleukin 6 (IL—6), tumor necrosis factor alpha
(TNF-a) 2 W%+ pro—inflammatory cytokines’7} & 7}% o]
ATH(18). FoF=ol A= TFAAAY microglia TS A3}
Ho] Qlth(18). ol AIA<Ql inflammation®] @<lojx} ZAxjeld],
AEY A 98 Ao &4 3}¥ microgliaZt IL—1B, IL—6, TNF—a
& pro—inflammatory cytokines wH|3t] A4S % inflammations
Aspstt), o]E Fd &43¥ 2x° macrophage, monocyte S
blood brain barrier (BBB) & & 3sto] ¥ ko= 3w Ay, F714<
pro—inflammatory cytokineE #H]5l] FTFAGAL microglias
A 3tste] FFA A A inflammations 2F3A] 71t} Pro—inflammatory
cytokines AHA 07 AAE=EAS XY, kynurenine pathwayE
el e AEEY =ds sl E st Serotonin®] AT E2<l

tryptophan X3t kynurenine pathwaysS %3] kynurenine® %

d

AAE o] serotonin® wZAo] FHE7|E 3k}, SSRI, SNRI &

1

ot
o

A9l HFoF2  serotonin dysregulation®] A3 9 pro—
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inflammation cytokine?] 74 % anti—inflammatory effectE %3
252 Amotth Bk oy &

[e)
©
i = SSRI, SNRI & %24+ anti—inflammatory effect®

o

ENFEA] 98 inflammation el

7T (24). 2 SAol Qla, FA174A serotonin HET7F FAQl

R

et d92A= pro—inflammatory cytokineg ZFAA]7]

T A= ANV 23t ole Jlo® ST (24).

AT x T4 EF inflammationd} AyEo] gl LA QU
Macrophage & IL—1B, IL—-6, TNF—-a ‘& pro—inflammatory
cytokines 5 prostaglandin E2 (PGE2) 2] &4 3} Ev|S =247 1,
o] PGE2& FFA1749 glial cell &4 #&3to] cyclic AMPE
T/ CEA, e v AFHAGEAS F3te] hypothalamus®]

A set—pointE: =7 TS FLATREE). ol AT Weo=

A A Adeol EExe % <ol Hol ZHA Avk(2H).

H
N
-
j=n
<
T
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=
=y
=
a
S
jom
n
é

T18]3l  estrogen 7 41 pro—inflammatory
cytokine?l IL—-8%9 ®uH|E FZstH, o] IL-8 Z3t hypothalamus
Aezd FFol A gEste] nde 33 kT2 E AN GE
A% HuEu(26). 183 IL-1B, IL-6, TNF—ai A4
=39 set—point ¥ o}Y@} nitric oxide (NO)Q A3 Txd 39
Aol wojeto] QMW x WAl T|ofsth(27). #HAE A
tzzwrel wls) 45 IL-6 FX7F kil HaH9lan(28), IL-69

FHZxe] TTEI AEAAT e E BT (29).

e}t 2L inflammation® 2 <1k otz WAl 7o L ASEe] E
oA+ inflammation ¥ A3}8+E  <Qlx}7}  desvenlafaxine?]

= A 3o vA= 24 gy s g3 7L° 7}‘;113_
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Desvenlafaxine 50mg % desvenlafaxine 100mg ToAE
S TZ 3 ;@_

pro—inflammatory cytokines ¥E7} F¢ $ HdEZX 3 A
3 =

237 & AHo)Y, pro—inflammatory cytokined & X7}

A oAl FoF &7 & Aol
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A 3F AT+ P

2 A7 YAAIER] "Tamoxifen & FoF T FWk xloA
Desvenlafaxine ©] QFHEZXC] 39 AEE WFe ad7t eA
gelatr] 91k FAS, olsA, flefulx Ao AT ARE
g-g-3k3irk. (IRB ®3: 1606—125-772) AAAIHS shol & (Pfizer) )
AT Aloks AAeta A F A2 A skl ol AR HE
AT AddFE AA v]LF desvenlafaxine % 9ok A QI

F7ba gast B4 wg ATt Tasl

s
o
>
fuieu)
1o
[
l
i
|
flo

o3 2,

A7 daAte) 4% 1%
— " 19 A o] S F atypical ductal hyperplasia, ductal carcinoma in
situ (DCIS), lobular carcinoma in situ (LCIS), or invasive

adenocarcinoma of the breast stages [—1V ol aj@3d}= f-oks

- I, Foststay, A AEE F535t1 dA Tamoxifen =
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A2 A ZAAPs A7 FE FF

JARE QA AREH S, B I A, %7 §3L P}

o] AR vgel Ved =75 g8t FH5 T
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1. Patient Health Questionnaire—9 (PHQ-9): $& H7}

= oF 8 A= PHQ-9 = &3kl SAskivh Spitzer

T
T
©
flo
N
ko
o
o
o,
=
1o
)
i
o
do
%

5 (30)°] 1999 d /st P
WER 9 7 EFoz ® Ay By HEAoltt PHQ-9 &

DSM-IV ¢ $& 48te A% 71%3 A5 ekl 24 45y

F9e Tkl 27 WE WHOE Ak AFAME LGB Sof
dal mEsh ATk clFAR, AH AL WAE 885%, Sol%

94.7%<%1 9 Aoz AAEHAJTE E AFoME F23t 22 PHQ-9

A4 Ande 94 (=9 or g,

=qb AR dxEs GAD-7 & ZEst SAST GAD-7 2
Spitzer 5(32)°] 2006 {d WE&lE hets] AEshy] fla) st

7] A AR g 4 A YgAE HEo 7 B ow oA Jru}



oS Wl He Bow TRHETGE3). B ATAL fol@

B4 FEE ole Bl sgehs GAD-7 d% 10 A ooz

e A 9 EY o= PSQIB4)E &-&3te] F7hskith PSQI +
FHA e A s AEV], s AR, BAae s a8, 7
e, A AR, 3 71l 5 7 788 &l component %
T35, 7t component ME 0 @A 3 Ao A47F wiAXIG 7 )
component $HAF =82 HAE 0 AoA 21 Hol AF7) & F=

= THY de gusith d=olx = A53H(35) Sl ol
AF RS BEE ATl olfFzlew, st FHe A e 9%

A 6 4 ol o WAE 0.93, Sol% 0.84 2 7HE Agsirha

12 Carpenter (36) &< 1+
E73t AE AlBste] ek Sbol Al LRkl PSQI A AwhA
Hoh 52 8 A 23 Aol %% 19 A2 A st Flo] A
AAsEEE ole] & ATl EFst e A PSQI A 8 A

2tz goleln).
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4. Munich Chronotype Questionnaire MCTQ): dF7] %

(chronotype) 37}

st T 548 Aol EFeE Asske Qe A 54
AdF7] 9 (chronotype)©lgtal o}, A7) {32 74zt ofHd,
(morning chronotype) ¥} $%+& (intermediate chronotype), 181l
A93%  (evening chronotype) &= pbdth 7ol dF7] F3 ¥
Abslo A sk dF7] glsol zkolzt uhA e A A skel A
27} 785+ A S social jetlag 23l sk}, diA| 2 A9 @ oA social
jetlag o] Wo] WA= Zow delA Qi

AT dF7] 5382 Roenneberg 5 (37)¢] 1<kt MCTQ =

e

ggstel 24tk MCTQ & 29 EFoz o]y A7k mms

MEOR A% FAS ol Al Bolrks Az, HAl ol
== AR A vYes AIREE AR A Al ARE Sl gt
FEE ST MCTQ A 457 82 wdd +H T4k (mid-
sleep time on free days corrected for sleep debt accumulated over

the workweek, MSFsc) & FY4& 7|22 AA 4 At 5 T4
=
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AT AL AT 55 F o} Qe Akl AWEY F
A4S ot 70 =2 deep freezer o K3t o5 &3l Y3}t

A AARD (F) Aol s Fall E4s Alsalth

1. Serotonin A 2@ A}
— 5—HTo F&A
— 5—hydroxyindoleacetic acid (5—HIAA)

A 24 A Y& 7|<sk vle} o] hypothalamus preoptic area
(POA) 9] serotonin dysregulation & serotonin &% %4, serotonin
TEA S7FE FYstal, ©lE serotonin WiAFAQl 5-HIAA 9 EF
E%9 serotonin FEAQYL 5-HT2A FE&A9 dF T=5 T3
S7dskltt. Serotonin  THARAIF FEA= ELofolol A~ ELISA

analysis kit & A3 =43t}

2. Pro—inflammatory Cytokines
— Interleukin 1 beta (IL—-1B), IL—6, IL—8

— Tumor necrosis factor alpha (TNF—-a)

AAl A gl Ved whel o] tuExe ol #dd
o

B
TNF—a & S48tk 283 kdgx B3 e slow &

FK

Al pro—inflammatory cytokines ¢l IL-1

pro—inflammatory cytokines ¢l IL-8 & 343t 7]
¥
.
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cytokines + @dofo]o A~ A£3F kit 91 Multiplex bead—based
immunoassay (HCYTMAG60PMX29BK) & Ah&3dl +4& Al
Multiplex bead—based immunoassay = 83+ #A F3 34L&
oS3 2} 96 719 wells & ©]F A microtiter plate o= ZF well ©f
pre—wetted & pre—mixed bead set 25uL 7} FH|Eo] it} 2z}
well ©f plasma sample 25y & #5331 4° C %94 overnight
incubation %t} ©] % washing & 33l fluorescent detection antibody
mixture 25pL & F7bste] ARelA 30 1+ dirIEth o] %
streptavidin—phycoerythrin 25 yL & A7}t A Ao F7I=2
30 %7+ "7 %}, Standard curve & A4 9 A9 WIZFE ¢} dynamic
range = HAUY3tstr] & 3.2—-10,000 pg/mL ¢ recombinant
cytokines & reference Z ¥/ #43tt}. Cytokine %+ Luminex
IS 100 (Luminex, Austin, TX) & AF&3sto] S5743stal, d¥+= median

fluorescent intensity & X 113k},
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L=2tt (depressed / not depressed; anxious / not anxious; good

sleep / poor sleep).
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Fokite QJokiS reference® 3F°] desvenlafaxine 50mg 3%

desvenlafaxine 100mg = 923} v w3}t

Lyt oldET R ALw ARG, =YHSs = 14 &9 (fixed

o)

effect) W= Fobd + A3 &2 F7] (periods; WO, W1, W2, W3,

W4l 57 54 AR + 4 AAEE A 9 AskskA] QlAk(factors),

a¥a 7t vy 59 weAgow dAeglth. i & ¥ (random effect)
2!

7] ID + periods® A k3T

¢ 24 a3 FHAM Fokt, periods, factors® w3TEE 9]

EARoR fFoved A9 Y FH HA (sub—group analysis) S
sk

factors + period * factors (@& Zg), AP & (random effect)

_|_
WHEZ= 7 g)AbAke] ID + periods® A4 8T}

Z27 X2 R (version 4.0.4)% F3slgon, Be EXoA p
values < 0.05 (two tailed) ¢l A$E TAZORE Fo3st Ho=

sl

: sk k



Al 47 AT+ 23

A1 A JAFEH R F 27] AR AT

AAEATE & 579

YRS RS T. ¢ ok, desvenlafaxine 50mg %, desvenlafaxine

Bt 24 EEEE

100mg -, 244+ 219, 179, 19789 A= ZAs. A <

a4 7= Modified intent to treat analysis set (mITT)S =&
A e R st FREE gt AS HF SAE dEx

A RARE Aom PFAan

hul

N
)
2
1
ofN
krtl

Figure 1—1. Flow chart summarizing enrollment of participants.

| 57 randomized patients |

l l

21 assigned 17 assigned 19 assigned

Placebo Desvenlafaxine Desvenlafaxine
50mg 100mg

2 5 4

droped |+ droped [— droped |+

out out out

21 analysed 17 analysed 19 analysed

For primary For primary For primary

endpoint endpoint endpoint
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Table 1—1 ¢ <134 Hr el 7] ¢hAZ X A4S A A&}

QAPeA g AW F Aol Ak Al Fokold] f)¢ Aol mrh

d

ZFolE K. o™ desvenlafaxine

Table 1—1. Baseline demographics and hot flash score

Placebo (n =21) Desvenlafaxine 50mg Desvenlafaxine 100mg P
(n=21) (n=17) (n=19)
Demographic data
Age 48.33+8.11 46.29 £ 8.79 49.11 +6.88 0.555
BMI 22.60 [21.20;23.20] 22.60 [21.80;24.50] 24.20[22.05;25.75]  0.317
Marital status 0.270
- unmarried 3(14.29%) 4(23.53%) 0(0.0%)
- married 15 (71.43%) 11 (64.71%) 17 (89.47%)
- common-law 1(4.76%) 0(0.0%) 0(0.0%)
- divorced 2(9.52%) 1 (5.88%) 1(5.26%)
- widowed 0(0.0%) 1 (5.88%) 1(5.26%)
Education 0.823
- elementary school 0(0.0%) 1(5.88%) 0(0.0%)
- middle school 0(0.0%) 0(0.0%) 1(5.26%)
- high school 8 (38.10%) 6 (35.29%) 8 (42.11%)
- Associate degree 2(9.52%) 4(23.53%) 3(15.79%)
- Bachelor's degree 10 (47.62%) 6 (35.29%) 7 (36.84%)
- master's degree 1(4.76%) 0(0.0%) 0(0.0%)
Occupation 0.027 *
- office worker 10 (47.62%) 8 (50.00%) 5(26.32%)
- non-office worker 3(14.29%) 2 (12.50%) 0(0.0%)
- self-employment 3(14.29%) 0(0.0%) 3(15.79%)
- home maker 5(23.81%) 2 (12.50%) 9 (47.37%)
- student 0(0.0%) 4 (25.00%) 2(10.53%)
Smoking 1.000
- non-smoker 20 (95.24%) 16 (100.00%) 19 (100.00%)
- smoker 1(4.76%) 0(0.0%) 0(0.0%)
Alcohol 0.741
- non-drinker 20 (95.24%) 15 (93.75%) 19 (100.00%)
- drinker 1(4.76%) 1(6.25%) 0(0.0%)
Baseline HF score 12.60 [8.00;20.14] 21.57 [13.43;38.00] 13.86[9.93;28.64]  0.026 *
BMI, body mass index; HF, hot flashes
:x_','i O !
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Table 1—2. Baseline psycho—behavioral factors

Placebo Desvenlafaxine 50mg Desvenlafaxine 100mg p
(n=21) (n=17) (n=19)
Psychiatric data
PHQ-9 score 5.00 [3.00;8.00] 5.00 [4.00;9.00] 5.00 [1.50;10.00] 0.792
Depression 0.872
- not depressed 16 (76.19%) 12 (70.59%) 13 (68.42%)
- depressed 5(23.81%) 5(29.41%) 6 (31.58%)
GAD-7 score 1.00 [0.00;5.00] 2.00 [1.00;5.00] 0.00 [0.00;4.50] 0.219
Anxiety 1.000
- not anxious 15 (75.00%) 12 (70.59%) 14 (73.68%)
- anxious 5 (25.00%) 5(29.41%) 5(26.32%)
PSQl score 9.00 [7.00;12.00] 8.00 [7.00;10.00] 8.00 [7.00;10.50] 0.617
Sleep quailty 0.842
- good sleep 9 (42.86%) 9 (52.94%) 10 (52.63%)
- poor sleep 12 (57.14%) 8 (47.06%) 9 (47.37%)
Chronotype 0.466
- morning 3(14.29%) 6 (35.29%) 3 (15.79%)
- intermediate 13 (61.90%) 6 (35.29%) 10 (52.63%)
- evening 5(23.81%) 5(29.41%) 6 (31.58%)

PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized anxiety disorder-7; PSQI, Pittsburgh

Sleep Quality Index
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Table 1—3. Baseline biochemical factors

Placebo Desvenlafaxine 50mg Desvenlafaxine 100mg p
(n=21) (n=17) (n=19)
Serotonine receptor &
metabolite
5-HT2areceptor 0.05 [0.04;0.12] 0.05 [0.04;0.07] 0.06 [0.05;0.08] 0.520
5-HIAA 16.88 [14.28;18.12] 16.13 [14.56;16.54] 14.34 [13.38;16.32] 0.115
Cytokines
IL-1B 0.63 [0.56;0.73] 0.63[0.48;0.83] 0.76 [0.59;1.11] 0.496
IL-6 1.64 [1.49;2.60] 1.75[1.46;2.67] 1.58[1.49;1.70] 0.512
IL-8 7.44[5.73;8.95] 7.38[6.37;12.09] 5.93[4.93;8.10] 0.283
TNF-a 8.28 £2.46 8.16 £2.73 8.55 £ 3.60 0.924

5-HIAA, 5-hydroxyindoleacetic acid; IL, Interleukin; TNF-a, Tumor necrosis factor alpha
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Table 2—1. Effects of psycho—behavioral factors on baseline hot

flashes
Coefficient (B) Standard error t P
Psychiatric data
PHQ-9 score 0.18 0.41 0.43 0.668
Depression 0.872
-not depressed reference
-depressed 2.82 3.90 0.72 0.472
GAD-7 score -0.09 0.50 -0.17 0.864
Anxiety
-not anxious reference
-anxious -4.87 3.96 -1.23 0.224
PSQl score 0.15 0.64 0.24 0.811
Sleep quailty
-good sleep reference
-poor sleep -1.74 3.51 -0.49 0.623
Chronotype
-morning 1.90 4.59 0.41 0.6801
-intermediate reference
-evening 1.45 4.17 0.35 0.730

PHQ-9, Patient Health Questionnaire-9; GAD-7, Generalized anxiety disorder-7; PSQI, Pittsburgh
Sleep Quality Index

Dependent variable: baseline hot flash score

Independent variable: each psycho-behavioral factor
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Table 2—2. Effects of biochemical factors on baseline hot flashes

Coefficient (B)  Standard error t p
Serotonine receptor &
metabolite
5-HT,a receptor -0.51 4.40 -0.12 0.909
HIAA -0.09 0.39 -0.23 0.822
Cytokines
IL-1B -1.23 2.27 -0.54 0.591
IL-6 -0.06 0.11 -0.53 0.600
IL-8 -0.07 0.12 -0.56 0.580
TNF-a 0.73 0.63 1.16 0.250

5-HIAA, 5-hydroxyindoleacetic acid; IL, Interleukin; TNF-a, Tumor necrosis factor alpha
Dependent variable: baseline hot flash score
Independent variable: each psycho-behavioral factor
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Figure 2—1. Mean decreases in hot flash scores
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Figure 3—1. Comparison of mean hot flash score trajectories by

psycho—behavioral factors
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Table 3—1. Moderating role of psycho—behavioral factors on
the effect of desvenlafaxine on hot flashes

Effect Coefficient (B) Standard error t P

Depression

Depression 4.88 4.09 1.19 0.236

Periods -1.41 0.70 -2.00 0.127

Depression X Periods -1.90 0.64 -2.98 0.003 *
Anxiety

Anxiety -4.61 4.17 -1.11 0.271

Periods -2.04 0.70 -2.90 0.053

Anxiety X Periods 0.36 0.66 0.54 0.589
Sleep quality

Sleep quality -0.19 3.69 -0.05 0.959

Periods -2.05 0.74 -2.77 0.047 *

Sleep quality X Periods 0.22 0.59 0.37 0.713
Chronotype

Morning type -1.06 4.72 -0.22 0.823

Evening type 3.91 4.29 0.91 0.364

Periods -2.11 0.73 -2.88 0.044

Morning type X Periods 2.20 0.73 3.00 0.003 *

Evening type X Periods -1.03 0.67 -1.55 0.122

Dependent variable: hot flash score (weekly mean score)
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Table 4—1. Moderating role of depression on the effect of

desvenlafaxine on hot flashes

Effect Coefficient ()  Standard error t p
Desvenlafaxine 50mg 9.50 5.19 1.83 0.071
Desvenlafaxine 100mg 6.04 5.07 1.19 0.237
Periods -0.57 0.81 -0.71 0.507
Depression 5.33 6.96 0.77 0.446
Desvenlafaxine 50mg X Periods -0.46 0.79 -0.58 0.565
Desvenlafaxine 100mg X Periods -2.22 0.77 -2.87 0.005 *
Desvenlafaxine 50mg X Depression 5.41 10.03 0.54 0.591
Desvenlafaxine 100mg X Depression -7.12 9.66 -0.74 0.463
Periods X Depression -0.24 1.06 -0.22 0.824
Desvenlafaxine 50mg X Periods X Depression -4.75 1.53 -3.10 0.002 *
Desvenlafaxine 100mg X Periods X Depression -0.12 1.47 -0.08 0.935

Dependent variable: hot flash score (weekly mean score)
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Figure 4—1. Comparison of mean hot flash score trajectories
between desvenlafaxine 50mg vs. placebo group: stratified by

baseline depression

Depressed * | I Not Depressed |

100 4
>
= ~
= .
a>) 80 4 \‘
2 RS Pt Group
[%2]
.q:') 60 4 - Placebo
g = = Desvenlafaxine 50mg
o
< 40 |
T Stean

-
W0 w1 w2 w3 wa W0 w1 w2 w3 wa
Periods

Table 4—2. Effects of desvenlafaxine 50mg on hot flashes by

baseline depression: subgroup analysis

Effect Coefficient (B) Standard error t P

Depressed

Desvenlafaxine 50mg 14.92 9.76 1.53 0.152

Periods -0.81 0.99 -0.81 0.420

Desvenlafaxine 50mg X Periods -5.21 1.40 -3.71 < 0.001*
Not depressed

Desvenlafaxine 50mg 9.50 5.46 1.74 0.089

Periods -0.57 0.71 -0.81 0.454

Desvenlafaxine 50mg X Periods -0.46 0.83 -0.55 0.582

Dependent variable: hot flash score (weekly mean score)
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Figure 4—2. Comparison of mean hot flash score trajectories
between desvenlafaxine 50mg vs. placebo group: stratified by

improvement of depression
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Table 4—4. Effects of desvenlafaxine 50mg on hot flashes by

improvement of depression

Effect Coefficient (B) Standard error t P

Improved

Desvenlafaxine 50mg 14.88 5.76 2.59 0.017*

Periods -0.57 0.85 -0.68 0.535

Desvenlafaxine 50mg X Periods -3.07 0.81 -3.81 <0.001*
Not Improved

Desvenlafaxine 50mg 8.63 7.36 1.17 0.250

Periods -0.68 0.81 -0.83 0.406

Desvenlafaxine 50mg X Periods -1.01 1.17 -0.86 0.392

Dependent variable: hot flash score (weekly mean score)
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Figure 4—3. Comparison of mean hot flash score trajectories
between desvenlafaxine 100mg vs. placebo group: stratified by

baseline depression
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Table 4—4. Effects of desvenlafaxine 100mg on hot flashes by basline

depression: subgroup analysis

Effect Coefficient (B) Standard error t P

Depressed

Desvenlafaxine 100mg -1.09 6.66 -0.16 0.873

Periods -0.81 0.74 -1.09 0.282

Desvenlafaxine 100mg X Periods -2.34 1.00 -2.33 0.025 *
Not depressed

Desvenlafaxine 100mg 6.04 3.83 1.57 0.120

Periods -0.57 0.62 -0.93 0.406

Desvenlafaxine 100mg X Periods -2.22 0.53 -4.15 <0.001 *

Dependent variable: hot flash score (weekly mean score)

Figure 4—3 ¥} table 4—4 o] AA|¥ w}e} o] desvenlafaxine 100mg

Sobie 99 ofR g 4Rglo] glekwe] Hlal fo AUFE)
54E B

45 A 22 CH



[e)

=
4 WEE nwshs shel FW BY Ed gago
Figure 4—4. Comparison of mean hot flash score trajectories
between desvenlafaxine 100mg vs. placebo group: stratified by

improvement of depression

Improved * I I Not improved * |
100 4

Z B
£ .
ﬂ>) .

80 Y
g . Group
ﬁ 60 % = Placebo
S ] “ = = Desvenlafaxine 100mg
E - . -
3 40 A ..-"-—-.--o
T Qs._ -—

wo  wi w2 w3 wa wo w1 w2 w3 wa
Periods

Table 4—5. Effects of desvenlafaxine 100mg on hot flashes by

improvement of depression

Effect Coefficient (B) Standard error t p

Improved

Desvenlafaxine 100mg 2.92 3.67 0.80 0.433

Periods -0.57 0.44 -1.31 0.232

Desvenlafaxine 100mg X Periods -2.19 0.62 -3.52 <0.001 *
Not Improved

Desvenlafaxine 100mg 4.44 5.09 0.87 0.390

Periods -0.68 0.75 -0.90 0.412

Desvenlafaxine 100mg X Periods -2.31 0.68 -3.37 0.001

Dependent variable: hot flash score (weekly mean score)
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Table 5—1. Moderating role of anxiety on the effect of

desvenlafaxine on hot flashes

Effect Coefficient (B) Standard error t P
Desvenlafaxine 50mg 11.77 4.59 2.57 0.012 *
Desvenlafaxine 100mg 4.09 443 0.92 0.358
Periods -0.63 0.78 -0.81 0.455
Anxiety 1.08 10.14 0.1 0.916
Desvenlafaxine 50mg X Periods -1.58 0.73 -2.17 0031 *
Desvenlafaxine 100mg X Periods -2.32 0.70 -3.31 0.001 *
Desvenlafaxine 50mg X Anxiety -4.25 14.39 -0.30 0.769
Periods X Anxiety 0.46 1.61 0.29 0.773
Desvenlafaxine 50mg X Periods X Anxiety -2.92 2.28 -1.28 0.202

Dependent variable: hot flash score (weekly mean score)

No participants with significant anxiety (GAD—7 score >=10) in desvenlafaxine 100mg group
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Table 6—1. Moderating role of sleep quality on the effect of

desvenlafaxine on hot flashes

Effect Coefficient ()  Standard error t p
Desvenlafaxine 50mg 15.27 6.47 2.36 0.020*
Desvenlafaxine 100mg 6.43 6.30 1.02 0.310
Periods -0.45 0.95 -0.47 0.645
Sleep quality 4.05 6.05 0.67 0.505
Desvenlafaxine 50mg X Periods -1.85 1.02 -1.82 0.070*
Desvenlafaxine 100mg X Periods -2.82 0.99 -2.84 0.005*
Desvenlafaxine 50mg X Sleep quality -7.38 9.00 -0.82 0.415
Desvenlafaxine 100mg X Sleep quality -3.88 8.74 -0.44 0.658
Periods X Sleep quality -0.31 0.95 -0.33 0.744
Desvenlafaxine 50mg X Periods X Sleep quality -0.10 1.42 -0.07 0.944
Desvenlafaxine 100mg X Periods X Sleep quality 1.09 1.38 0.79 0.428

Dependent variable: hot flash score (weekly mean score)
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Table 7—1. Moderating role of chronotype the effect of desvenlafaxine

on hot flashes

Standard

Effect Coefficient (B) error t p
Desvenlafaxine 50mg 10.79 6.69 1.61 0.111
Desvenlafaxine 100mg 7.62 5.70 1.34 0.185
Periods -1.00 0.84 -1.19 0.275
Morning type 5.83 8.68 0.67 0.504
Evening type 0.43 7.13 0.06 0.952
Desvenlafaxine 50mg X Periods -2.15 1.01 -2.14 0.033*
Desvenlafaxine 100mg X Periods -1.95 0.86 -2.27 0.024*
Desvenlafaxine 50mg X Morning type -10.15 11.69 -0.87 0.388
Desvenlafaxine 100mg X Evening type -17.01 12.45 -1.37 0.176
Desvenlafaxine 50mg X Morning type 10.00 10.87 0.92 0.361
Desvenlafaxine 100mg X Evening type -2.71 9.99 -0.27 0.787
Periods X Morning type 1.41 1.30 1.08 0.279
Periods X Evening type 0.71 1.07 0.66 0.511
Desvenlafaxine 50mg X Periods X Morning type 2.60 1.76 1.48 0.140
Desvenlafaxine 100mg X Periods X Morning type -0.29 1.87 -0.15 0.879
Desvenlafaxine 50mg X Periods X Evening type -3.30 1.63 -2.02 0.045*
Desvenlafaxine 100mg X Periods X Evening type -1.13 1.50 -0.75 0.451

Dependent variable: hot flash score (weekly mean score)
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Figure 5—1. Comparison of mean hot flash score trajectories between

desvenlafaxine 50mg vs. placebo group: stratified by chronotype
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Table 7—2. Effects of desvenlafaxine 50mg on hot flashes by

chronotype: subgroup analysis

Effect Coefficient (8)  Standard error t p

Morning type

Desvenlafaxine 50mg 0.63 16.61 0.04 0.970

Periods 0.42 1.86 0.22 0.824

Desvenlafaxine 50mg X Periods 0.45 2.28 0.20 0.845
Intermediate type

Desvenlafaxine 50mg 11.66 4.78 2.44 0.022*

Periods -0.96 0.68 -1.42 0.224

Desvenlafaxine 50mg X Periods -2.19 0.79 -2.78 0.007*
Evening type

Desvenlafaxine 50mg 26.92 8.43 3.19 0.008*

Periods -0.29 0.83 -0.35 0.726

Desvenlafaxine 50mg X Periods -6.66 1.24 -5.38 <0.001*

Dependent variable: hot flash score (weekly mean score)
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Figure 5—2. Comparison of mean hot flash score trajectories between

desvenlafaxine 100mg vs. placebo group: stratified by chronotype
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Table 7—3. Effects of desvenlafaxine 100mg on hot flashes by

chronotype: subgroup analysis

Effect Coefficient (B) Standard error t P
Morning type
Desvenlafaxine 100mg -9.39 891 -1.05 0.345
Periods 0.42 0.80 0.52 0.628
Desvenlafaxine 100mg X Periods -2.23 0.72 -3.09 0.006 *

Intermediate type

Desvenlafaxine 100mg 7.62 4.73 1.61 0.117

Periods -1.00 0.72 -1.39 0.231

Desvenlafaxine 100mg X Periods -1.95 0.69 -2.84 0.006 *
Evening type

Desvenlafaxine 100mg 491 4.40 1.12 0.279

Periods -0.29 0.60 -0.48 0.631

Desvenlafaxine 100mg X Periods -3.08 0.82 -3.78 <0.001 *

Dependent variable: hot flash score (weekly mean score)
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Figure 6—1. Comparison of mean hot flash score trajectories by
plasma levels of serotonin receptor and metabolite
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5—HIAA, 5—hydroxyindoleacetic acid

Table 8—1. Moderating role of plasma levels of serotonin
receptor and metabolite on the effect of desvenlafaxine on hot
flashes

Effect Coefficient (B) Standard error t 1]

5-HT2A receptor

5-HT,areceptor 0.81 3.55 0.23 0.820

Periods -1.10 0.75 -1.47 0.211

5-HT, receptor X Periods -1.68 0.62 -2.71 0.007 *
5-HIAA

S5-HIAA -3.53 3.61 -0.98 0.330

Periods -2.12 0.75 -2.84 0.041 *

5-HIAA X Periods 0.34 0.63 0.54 0.593

Dependent variable: hot flash score (weekly mean score)
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Figure 6—2. Comparison of mean hot flash score trajectories
by plasma levels of pro—inflammatory cytokines
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Table 8—2. Moderating role of plasma levels of pro—
inflammatory cytokines on the effect of desvenlafaxine on hot
flashes

Effect Coefficient (B) Standard error t P

IL-18

IL-1B 2.25 3.63 0.62 0.536

Periods -1.80 0.74 -2.42 0.067

IL-1B X Periods -0.34 0.63 -0.54 0.587
IL-6

IL-6 4.68 3.59 131 0.194

Periods -1.03 0.75 -1.38 0.234

IL-6 X Periods -1.85 0.62 -3.00 0.003 *
IL-8

IL-8 5.32 3.61 1.47 0.143

Periods -1.41 0.74 -1.90 0.123

IL-6 X Periods -1.12 0.63 -1.80 0.074
TNF-a

TNF-a 2.19 3.61 0.61 0.545

Periods -1.41 0.75 -1.88 0.127

TNF-a X Periods -1.11 0.63 -1.77 0.079

IL, Interleukin; TNF— o, Tumor necrosis factor alpha
Dependent variable: hot flash score (weekly mean score)
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1. Serotonin WA 2 £

1) 5—HTg2a T&A]

Table 9—1. Moderating role of plasma level of 5—HT4 receptor on the

effect of desvenlafaxine on hot flashes

Effect Coefficient ()  Standard error t p
Desvenlafaxine 50mg 7.30 5.92 1.23 0.221
Desvenlafaxine 100mg 1.84 6.65 0.28 0.782
Periods -0.50 0.90 0.55 0.593
5-HTz2a -5.62 6.39 0.88 0.382
Desvenlafaxine 50mg X Periods -0.96 1.01 -0.95 0.344
Desvenlafaxine 100mg X Periods -1.14 1.06 -1.07 0.284
Desvenlafaxine 50mg X 5-HTa receptor (Rc) 12.41 8.60 1.44 0.151
Desvenlafaxine 100mg X 5-HT2aRc 6.35 9.23 0.69 0.493
Periods X 5-HT2a -0.16 1.02 -0.16 0.877
Desvenlafaxine 50mg X Periods X 5-HT2aRc -2.24 1.52 -1.47 0.142
Desvenlafaxine 100mg X Periods X 5-HT2a Rc -1.87 1.48 -1.27 0.207

Dependent variable: hot flash score (weekly mean score)
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Figure 7—1. Comparison of mean hot flash score trajectories between
desvenlafaxine 50mg vs. placebo group: stratified by plasma level of

5—HTs4 receptor
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Table 9—2. Effects of desvenlafaxine 50mg on hot flashes by plasma

level of 5—HTa receptor: subgroup analysis

Effect Coefficient (B) Standard error t P

5-HT2areceptor (High)

Desvenlafaxine 50mg 17.54 5.72 3.07 0.006*
Periods -0.66 0.59 -1.11 0.272
Desvenlafaxine 50mg X Periods -3.31 0.87 -3.82 <0.001*

5-HT2areceptor (Low)

Desvenlafaxine 50mg 8.21 7.74 1.06 0.297
Periods -0.50 0.98 -0.51 0.626
Desvenlafaxine 50mg X Periods -1.00 1.29 -0.78 0.439

Dependent variable: hot flash score (weekly mean score)
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Figure 7—2. Comparison of mean hot flash score trajectories between
desvenlafaxine 100mg vs. placebo group: stratified by plasma level of

5—HTs4 receptor
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Table 9—3. Effects of desvenlafaxine 100mg on hot flashes by plasma

level of 5—HTa receptor: subgroup analysis

Effect Coefficient (B) Standard error t p

5HT2a receptor (High)

Desvenlafaxine 100mg 8.19 3.49 2.34 0.024*

Periods -0.66 0.68 -0.96 0.366

Desvenlafaxine 100mg X Periods -3.01 0.71 -4.22 <0.001*
5HT2a receptor (Low)

Desvenlafaxine 100mg 1.84 6.07 0.30 0.764

Periods -0.50 0.55 -0.90 0.407

Desvenlafaxine 100mg X Periods -1.14 0.71 -1.62 0.111

Dependent variable: hot flash score (weekly mean score)
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2) b—hydroxyindoleacetic acid (5—HIAA)

Table 10—1 ofli= ok 81 AJZF Bafe] @ higx o7 Wt
3 &% 5-HIAA 559 wszg 4 d3= AAs

Table 10—1. Moderating role of plasma level of 5—HIAA on the

effect of desvenlafaxine on hot flashes

Effect Coefficient (B)  Standard error t p
Desvenlafaxine 50mg 15.63 7.18 2.18 0.032*
Desvenlafaxine 100mg 491 6.81 0.72 0.474
Periods -0.71 1.10 -0.64 0.528
5-HIAA 0.48 6.81 0.07 0.944
Desvenlafaxine 50mg X Periods -1.74 1.24 -1.40 0.162
Desvenlafaxine 100mg X Periods -1.83 1.11 -1.66 0.099
Desvenlafaxine 50mg X 5-HIAA -5.89 891 -0.66 0.510
Desvenlafaxine 100mg X 5-HIAA -0.19 9.96 -0.02 0.985
Periods X 5-HIAA 0.21 1.11 0.19 0.853
Desvenlafaxine 50mg X Periods X 5-HIAA -0.29 1.59 -0.18 0.854
Desvenlafaxine 100mg X Periods X 5-HIAA -1.43 1.62 -0.89 0.377

5—HIAA, 5—hydroxyindoleacetic acid
Dependent variable: hot flash score (weekly mean score)
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2. Pro—inflammatory Cytokines
1) Interleukin (IL) —1B

Table 11—-1 o= Tkt W AIZF A 3}o] wpE etz S W3l
A=

et 95 IL-18 $59 wd2g 74

Table 11—1. Moderating role of plasma level of IL—1 B on the effect

of desvenlafaxine on hot flashes

Effect Coefficient (B) Standard error t p
Desvenlafaxine 50mg 11.68 6.07 1.92 0.057
Desvenlafaxine 100mg 8.92 6.69 133 0.186
Periods -1.03 0.86 -1.19 0.266
IL-1B 1.04 5.68 0.18 0.854
Desvenlafaxine 50mg X Periods -0.14 0.99 -0.14 0.888
Desvenlafaxine 100mg X Periods -3.34 1.08 -3.08 0.002*
Desvenlafaxine 50mg X IL-1B 1.47 8.94 0.16 0.870
Desvenlafaxine 100mg X IL-1B -7.21 8.94 -0.81 0.422
Periods X IL-1B 1.14 1.08 1.06 0.291
Desvenlafaxine 50mg X Periods X IL-1B -4.00 1.53 -2.61 0.010*
Desvenlafaxine 100mg X Periods X IL-1 1.09 1.53 0.71 0.479

Dependent variable: hot flash score (weekly mean score)
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Figure 8—1. Comparison of mean hot flash score trajectories between
desvenlafaxine 50mg vs. placebo group: stratified by plasma level of

IL-18
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Table 11—2. Effects of desvenlafaxine 50mg on hot flashes by level of

plasma IL—1 B : subgroup analysis

Effect Coefficient (B) Standard error t P

IL-1B  (High)

Desvenlafaxine 50mg 12.66 5.94 2.13 0.047*

Periods 0.13 0.95 0.14 0.895

Desvenlafaxine 50mg X Periods -4.16 0.72 -5.74 <0.001*
IL-18  (Low)

Desvenlafaxine 50mg 11.66 7.46 1.56 0.128

Periods -1.05 0.80 -1.31 0.193

Desvenlafaxine 50mg X Periods -0.11 1.27 -0.09 0.929

Dependent variable: hot flash score (weekly mean score)
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Figure 8—2. Comparison of mean hot flash score trajectories between

desvenlafaxine 100mg vs. placebo group: stratified by plasma level of

IL-18
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Table 11—3. Effects of desvenlafaxine 100mg on hot flashes by level

of plasma IL—1 B : subgroup analysis

Standard
Effect Coefficient (B) t p
error
IL-1B  (High)
Desvenlafaxine 100mg 491 4.40 1.12 0.279
Periods -0.29 0.60 -0.48 0.631
Desvenlafaxine 100mg X Periods -3.08 0.82 -3.78 <0.001*
IL-18  (Low)
Desvenlafaxine 100mg 8.93 4.32 2.07 0.047
Periods -1.04 0.58 -1.80 0.138
Desvenlafaxine 100mg X Periods -3.33 0.75 -4.46 <0.001*

Dependent variable: hot flash score (weekly mean score)
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2) IL-6

Table 12—1 o= Fobat 9 AIZF Ao wpE bHE 32 F4 Wsle
et 5 IL-6 %9 wezg 4 dy4E A
Table 12—1. Moderating role of plasma level of IL—6 on the effect of

desvenlafaxine on hot flashes

Effect Coefficient (8)  Standard error t p
Desvenlafaxine 50mg 497 6.41 0.78 0.441
Desvenlafaxine 100mg 1.68 5.77 0.29 0.772
Periods -0.40 0.92 -0.44 0.673
IL-6 -2.95 5.12 -0.58 0.565
Desvenlafaxine 50mg X Periods 1.30 1.04 1.25 0.212
Desvenlafaxine 100mg X Periods -2.58 0.94 -2.74 0.007*
Desvenlafaxine 50mg X IL-6 14.54 8.51 1.71 0.090
Desvenlafaxine 100mg X IL-6 6.75 8.19 0.82 0.412
Periods X IL-6 -0.22 0.97 -0.23 0.821
Desvenlafaxine 50mg X Periods X IL-6 -5.99 1.42 -4.21 <0.001*
Desvenlafaxine 100mg X Periods X IL-6 0.45 1.38 0.32 0.747

Dependent variable: hot flash score (weekly mean score)
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Figure 9—1. Comparison of mean hot flash score trajectories between
desvenlafaxine 50mg vs. placebo group: stratified by plasma level of

IL—-6
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Table 12—2. Effects of desvenlafaxine 50mg on hot flashes by level

of plasma IL—6: subgroup analysis

Effect Coefficient (B) Standard error t P

IL-6 (High)

Desvenlafaxine 50mg 21.01 4.67 4.50 <0.001*

Periods -0.67 0.83 -0.82 0.448

Desvenlafaxine 50mg X Periods -4.64 0.88 -5.27 <0.001*
IL-6 (Low)

Desvenlafaxine 50mg 2.93 8.80 0.33 0.743

Periods -0.49 0.80 -0.61 0.543

Desvenlafaxine 50mg X Periods 1.39 1.22 1.14 0.258

Dependent variable: hot flash score (weekly mean score)
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Figure 9—2. Comparison of mean hot flash score trajectories between

desvenlafaxine 100mg vs. placebo group: stratified by plasma level of

IL—-6
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Table 12—3. Effects of desvenlafaxine 100mg on hot flashes by level

of plasma IL—6: subgroup analysis

Effect Coefficient (8)  Standard error t p

IL-6 (High)

Desvenlafaxine 100mg 9.78 5.25 1.86 0.076

Periods -0.69 0.48 -1.45 0.152

Desvenlafaxine 100mg X Periods -2.06 0.70 -2.96 0.004 *
IL-6 (Low)

Desvenlafaxine 100mg -0.30 4.20 -0.07 0.944

Periods -0.46 0.77 -0.59 0.580

Desvenlafaxine 100mg X Periods -2.53 0.74 -3.42 0.001 *

Dependent variable: hot flash score (weekly mean score)
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3) IL-8
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Table 13—1. Moderating role of plasma level of IL—8 on the effect of

desvenlafaxine on hot flashes

Effect Coefficient (8)  Standard error t p
Desvenlafaxine 50mg 7.28 6.71 1.09 0.281
Desvenlafaxine 100mg 7.31 5.92 1.24 0.220
Periods -0.67 0.97 -0.70 0.498
IL-8 2.86 5.30 0.54 0.590
Desvenlafaxine 50mg X Periods 0.31 1.12 0.28 0.778
Desvenlafaxine 100mg X Periods -2.02 1.00 -2.02 0.045*
Desvenlafaxine 50mg X IL-8 9.44 8.77 1.08 0.284
Desvenlafaxine 100mg X IL-8 -6.04 8.55 -0.71 0.481
Periods X IL-8 0.10 1.02 0.10 0.918
Desvenlafaxine 50mg X Periods X IL-8 -4.08 1.50 -2.73 0.007*
Desvenlafaxine 100mg X Periods X IL-8 -0.59 1.46 -0.40 0.686

Dependent variable: hot flash score (weekly mean score)
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Figure 10—1. Comparison of mean hot flash score trajectories between

desvenlafaxine 50mg vs. placebo group: stratified by plasma level of

IL-8
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Table 13—2. Effects of desvenlafaxine 50mg on hot flashes by level of

plasma IL—8: subgroup analysis

Effect Coefficient (B)  Standard error t p

IL-8 (High)

Desvenlafaxine 50mg 15.98 5.92 2.70 0.012*

Periods -0.54 0.74 -0.73 0.494

Desvenlafaxine 50mg X Periods -3.80 0.84 -4.54 <0.001*
IL-8 (Low)

Desvenlafaxine 50mg 7.28 8.56 0.85 0.404

Periods -0.71 0.98 -0.73 0.467

Desvenlafaxine 50mg X Periods 0.35 1.44 0.25 0.807

Dependent variable: hot flash score (weekly mean score)
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Figure 10—2. Comparison of mean hot flash score trajectories between

desvenlafaxine 100mg vs. placebo group: stratified by plasma level of
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Table 13—3. Effects of desvenlafaxine 100mg on hot flashes by level

of plasma IL—8: subgroup analysis

Effect

Coefficient (B)  Standard error t P

IL-8 (High)

Desvenlafaxine 100mg -0.56 4.35 -0.12 0.898

Periods -3.18 0.86 -3.69 0.017

Desvenlafaxine 100mg X Periods 2.64 0.64 4.12 <0.001 *
IL-8 (Low)

Desvenlafaxine 100mg 7.33 5.24 1.40 0.174

Periods -0.70 0.59 -1.19 0.237

Desvenlafaxine 100mg X Periods -1.99 0.78 -2.56 0.013 *

Dependent variable: hot flash score (weekly mean score)
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4) Tumor necrosis factor alpha (TNF—a)

Table 14—1 o= Tk W AI7F A 3}o] wpE etdex S W3l

Table 14—1. Moderating role of plasma level of TNF— a on the

effect of desvenlafaxine on hot flashes

Effect Coefficient (B) Standard error t p
Desvenlafaxine 50mg 10.50 6.61 1.59 0.116
Desvenlafaxine 100mg 1.98 6.03 0.33 0.743
Periods -0.45 0.94 -0.48 0.642
TNF-a -1.88 6.25 -0.30 0.765
Desvenlafaxine 50mg X Periods -0.23 1.06 -0.22 0.827
Desvenlafaxine 100mg X Periods -2.57 1.02 -2.52 0.012*
Desvenlafaxine 50mg X TNF-a 4.46 9.23 0.48 0.630
Desvenlafaxine 100mg X TNF-a 5.97 8.27 0.72 0.472
Periods X TNF-a -0.22 1.00 -0.22 0.825
Desvenlafaxine 50mg X Periods X TNF-a -3.61 1.48 -2.44 0.016*
Desvenlafaxine 100mg X Periods X TNF-a 0.36 1.45 0.25 0.804

Dependent variable: hot flash score (weekly mean score)
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Figure 11—1. Comparison of mean hot flash score trajectories between

desvenlafaxine 50mg vs. placebo group: stratified by plasma level of

TNF—-a
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Table 14—2. Effects of desvenlafaxine 50mg on hot flashes by

plasma level of TNF— a : subgroup analysis

Effect Coefficient (B)  Standard error t p

TNF-a  (High)

Desvenlafaxine 50mg 14.96 4.85 3.08 0.005*

Periods -0.67 0.94 -0.72 0.514

Desvenlafaxine 50mg X Periods -3.84 0.74 -5.16 <0.001*
TNF-a  (Low)

Desvenlafaxine 50mg 10.50 8.86 1.19 0.248

Periods -0.45 0.94 -0.48 0.635

Desvenlafaxine 50mg X Periods -0.23 1.38 -0.17 0.867

Dependent variable: hot flash score (weekly mean score)
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Figure 11—2. Comparison of mean hot flash score trajectories between

desvenlafaxine 100mg vs. placebo group: stratified by plasma level of

TNF—-a
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Table 14—3. Effects of desvenlafaxine 100mg on hot flashes by

plasma level of TNF— a : subgroup analysis

Effect Coefficient (B) Standard error t p

TNF-a  (High)

Desvenlafaxine 100mg 8.37 5.02 1.67 0.107

Periods -0.67 0.84 -0.80 0.469

Desvenlafaxine 100mg X Periods -2.17 0.72 -3.01 0.004
TNF-a  (Low)

Desvenlafaxine 100mg 0.71 4.58 0.15 0.879

Periods -0.45 0.51 -0.89 0.377

Desvenlafaxine 100mg X Periods -2.57 0.71 -3.61 <0.001 *
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Abstract

Moderating factors on the effect
of desvenlafaxine on hot flashes
in women with breast cancer
taking tamoxifen

Kyung—Lak Son
Medicine, Psychiatry
The Graduate School

Seoul National University

Purpose: This study investigated the psycho—behavioral and
biochemical factors moderating the effect of desvenlafaxine on hot
flashes in the women with breast cancer patients taking tamoxifen

and infers the treatment mechanism.

Methods: I utilized data from clinical trial which had conducted to
determine whether desvenlafaxine reduces hot flashes in women with
breast cancer taking tamoxifen and performed additional biochemical
tests to achieve the aims mentioned above. Participants were
randomized to desvenlafaxine 50mg, 100mg, and placebo groups and
took the doses of desvenlafaxine and placebo for a total of 4 weeks.
(the number of recruited participants: 57) To measure hot flash

severity, which is primary endpoint, participants wrote daily a hot

89 ’<



flash symptom diary for five weeks, including one week prior to drug
administration and four weeks during dosing. I obtained Blood
samples from participants before drug administration to measure
plasma concentrations of serotonin receptors (5—HTs,), serotonin
metabolites (5—hydroxyindoleacetic acid, 5—HIAA), and pro-—
inflammatory cytokines (IL—13, IL—6, IL—8, TNF—a). Participants
visited the hospital three times (week 0, week 1, and week 4 after
study registration) and performed questionnaire on psycho—
behavioral factors such as depression, anxiety, sleep quality, and
chronotype. I analyzed the moderating effect of psycho—behavioral
and biochemical factors on the improvement of hot flashes after

administration through a linear mixed model.

Results: Among the psycho—behavioral factors, depression and
chronotype had significant moderating roles (depression, p = 0.002;
evening type, p = 0.045) on the effect of desvenlafaxine on hot
flashes in the desvenlafaxine 50mg group. In the subgroup analyses,
desvenlafaxine 50 mg showed a significant effect on hot flashes in
the subgroups with depression or with intermediate/evening
chronotype compared to the placebo group. All four pro—
inflammatory cytokines had significant moderating roles on the effect
of desvenlafaxine on hot flashes in the desvenlafaxine 50mg group
(IL-1B, p = 0.010; IL—6, p < 0.001; IL-8, p = 0.007, TNF—aq, p =
0.016). In the subgroup analyses, desvenlafaxine 50 mg had a
significant effect on hot flashes in the subgroups with high plasma
concentration of pro—inflammatory cytokines compared to the
placebo group (IL—18, p <0.001; IL—6, p <0.001; IL-8, p <0.001,
TNF—a, p <0.001). In the subgroup with high plasma concentration

of 5—HT,, receptor, both desvenlafaxine 50mg and 100mg showed a
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significant effect on hot flashes (p—values were all less than 0.001)

compared to the placebo.

Conclusion: The current study identified psycho—behavioral and
biochemical factors predicting the effect of desvenlafaxine on the
treatment of hot flashes in the women with breast cancer patients
taking tamoxifen and provided evidence for dose determination for
those patients. Patients with depression or with evening chronotype
or with high blood levels of pro—inflammatory cytokines could expect
a significant improvement in hot flashes compare to the placebo group
with desvenlafaxine 50 mg, which is less than the previously reported
effective dose (desvenlafaxine 100mg). As the biochemical
mechanism by which desvenlafaxine treats hot flashes, I suggested
normalization of serotonin dysregulation in the pituitary
thermoregulatory center and reduction of pro—inflammatory
cytokines. Of the two mechanisms, I suggested that the former is the

main mechanism and the latter is an auxiliary.

Keywords : desvenlafaxine, hot flashes, breast cancer, tamoxifen,

depression, cytokine
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