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The Effect of Paroxetine on Symptom Improvement and Change of Heart
Rate Variability of the Patients with Panic Disorder

Joo-Yeun Ahn, MD and Bum-Hee Yu, MD

Department of Psychiatry, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

ABSTRACT

Object : Since autonomic nerve system dysfunction was known as the mechanism of panic disorder,
many researchers used heart rate variability (HRV) as means of measuring autonomic nerve function of
patients with panic disorder. We aimed to examine the effect of paroxetine medication for 3 months on
symptom improvement and change of heart rate variability of the patients with panic disorder. Methods :
The subjects were patients with panic disorder who visited the psychiatric outpatient clinic of Samsung
Medical Center in Seoul. We included panic disorder patients who were aged from 20 to 50 and in normal
BMI range (from 18 to 30) to minimize the effect of age and weight on HRV data. We excluded the patients
with EKG abnormalities, hypertension or other major psychiatric disorders. They took 20—40 mg paroxetine
medication a day for 3 months. Alprazolam was used only during the first month to control the acute panic
symptoms and was tapered off after that. We measured the acute panic inventory (API), Hamilton rating
scale for anxiety and depression (HAM-A & HAM-D), Spielberger state-trait anxiety inventory (STAIS,
STAIT), and Beck depression inventory (BDI) in order to assess clinical improvement of the patients. And
we measured time and frequency domain HRV in the resting, standing and cognitive stress states to assess
the change of HRV. All measurements were done before and after paroxetine treatment. Result : After
paroxetine medication, patients showed significant improvement in all psychiatric scales. In time domain of
HRYV, standard deviations of all R-R intervals (SDNN) were significantly increased in all states. In frequency
domain of HRYV, the ratio of high frequency to total power (HF/TP) in the standing state was significantly
increased. Conclusion : After 3 months paroxetine medication, panic disorder patients showed significant
clinical improvement and change in HRV data such as SDNN in all states and HF/TP ratio in the standing
state. This result suggests that paroxetine medication is effective for the improvement of autonomic nerve
system dysfunction in panic disorder patients. (Anxiety and Mood 200652 (2):101-107)

KEY WORDS : Panic disorder - Heart rate variability - Paroxetine.

HAUR}: 20061 9 272 / AARREE 1 20064 102 16 AL 715 oldo] Tl HeEAEY T2 Q4 9
Address for correspondence o] tFEHEA, A&AAFA 7eS AAHoE FH3)

Bum-Hee Yu, MD., Department of Psychiatry, Samsung Medical Center, Sung- B B
kyunkwan University School of Medicine, llwonbon—dong 50, Gangnam—gu, 7] 34?7} E]'Ookﬂ' H&“ﬁ O] }\]EH 31‘:]'

Seoul 135-710, Korea A8k o) (HRV : heart rate variability) ¥41&
Tel : +82.2-3410-3583, Fax : +82.2-3410-0050 . ] C( o o v) If: =
E-mail : bhyu@smc.samsung.co.kr B AFArEe] ¥ ATE Hste] AMEEe W

Anxiety and Mood | Volume 2, No 2| October, 2006 101



Paroxetine0| S&&0H &Xt2l HRVH OIXle g&f

ojtk?? o] Hrks NEAH R AHEE o
HE Aoy, 2EAAA L A 2dE 95Aoln

S gk’ e A wolwt

o
ol
(o
Hl
2 o

-
B
)
K
rr
(Do PR N O

© Aol Al W3} Ale] Wz 4
A AEUA, 3, 2% o 22 WeRA A=l 48

4
& gl meFe, olele At Mol mAy
g -

o|o

Aoz, vt 2AF SN Aup ol =gl sl ekt
), o= 7 A% AHE od5T 5 Qe Ak Bt
58] {4 A2ANF 5 WIEY A8 o F vEhke 4
B} Yol 0] Zhats P MANES AYES Sshe
SAH o F QA WIH FeAo] Frso] gk

A, AAE 2Ezt A GelAe] AT o
10 SelA A el e
P PReA del ol gHwA vt Wl 24 X2
ol 88 B AN TES PASH: R A7}
ARHAIL FAE Gel o] A} ol =g
9] AES Helsth howe] olg Ae Al
P MEEI
ATASE AUkl vlHF MRS S A A
WOl g Bal AHEANHAY) BEe Ao seletn
Al A7 g D PO Y geE Hlg &

¢

domain analysis) % 3= 4
analysis)©] 312 ]
Aol Adw

2

)

)

o2

12 12

Si]
o 1z

rlo

l=:II

a

5

o

=)

—

=1

T Qe S F e F2 RS 7, 0.15 Hz
olgte] LF(low frequency)t A3} Fuitil7 €]
s Tl Rideht 2w g A S EE
Q3L 0.15~0.4 Hz %2 HF (high frequency)+ %
3 FugA e SRS WgstER AR A7)
7F Al uigt wA Ak Fau gt A o o4 A
7h g 5 ok

Tl gabso] A W) k=o] AskE yehdiths AL
e A%H o7 Hilse] ek Fleet 52 387l 2
A AM treEhE AR ol o] Aehrt Ao mFAA
AL Astehs Fadele] Wee o] 17 vkl
A5IATE Thayer© 19] =ollA Aul ol o] o}io)

102

vl A7) &4 Astel Wikl HY) SEoR QokH
v AR 7 o)de Wi sithE 7HE S ARKERS
ok e olghs v AnE Rushs o
Tl FAEC] AJul HolwS AR Au} Ui Ao
A Q388 WAL EAdo] wokA itk it 9IS
o ¥ 53] el BAE EeHE vhe) AdER §
Al Aol Sl Sk} Zubgell Sk GAIRIE Aol
off AUk Wo|x2] xtol7} glok= A7t Hiux7| % 819l
oL Azrse 38 wato] 9l FA) ol AHEAEA
W7} glal $iakso] Eoks Ashal 35 Bl s
wjof| vk 2823 A 71s Wt g 7hsAdel vk A
) aped ). 1016

F7oll A 5ol imipramine )} 3 Al @924,
SSRI, alprazolam¥} 2-& 1937} benzodiazepine S'7 tF
oFsh oFESo] AMRE I gl 53] oAl A
G2 #3S Este] TEAR) 4] S T
o 4 A ek webd -2 247te] FRHel wet
A oo o JEkS m|X|=Ae] thgt AT-E0] Al
3= ek Yeranagi 5 12789 ¢-&% A9l 672 ¥
ol Aol Al 35:3F imipramine 70 mgS FoAE AT
oA, imipramine ] T EIE <13 46} Ho st 7t
Zkelvka B uskelh® Rechlin TCASF SSRI) At
Ho ol tigt J3ES Hlwst AG-5 Atk 25712
AT A, amitriptyline 150 mg/d¥} doxepin 150 mg/d
= ARESE 25 A wo| o) A4S Held BlE, pa-
roxetine 20 mg/d®} fluvoxamine 150 mg/dE ARESH 1
F& A8k Ho 9] time domaindll & W37} §1glck?! o]
A TCAE 73t g5 avel 1 99 A5 witel 4
wh ol eef £ ok s T Ao YERaL, AT
A= TCART A F-248-0] 22 SSRIel F5381] &
ATt

o
:

1)
paroxetine< AR A4 2 serotonin reuptake
9] oA ZHg-S 31 UH norepinephrine reuptakeol =
oFgt Al Ahgo] Qe FEEA, TNl EEE A
2 5} gleol ol AFTHAPGP? vt Faloles]
ol M= 3ol §497] X5l FHadk oF 371Ee] 713
o] BQah A 5aHE FrEeH FRlsh= del: thAl=

A%t 7|zbo] Festrtar YW vk Aok Yeranagi &

—_ =

N

hul

10~30 mg/day 9] paroxetinel.Z &2 o= X7H
8789 F gl o eA=e ¥ Mol W3S power
A3t 24 A3 vt

LFE= 7+4sla ULF

Flo ol

L
T

ne o
i)
>

spectral analysisZ ©]-&3l
A7) B EE Rigsitia

pal

¢
|

Anxiety and Mood | Volume 2, No 2 | October, 2006



(Ultra low frequency) & 718, ol A% 7159
AR A7FE 4= QIvh= ARS AAEFIth® Turker
T 2470wl EAkek 179 Y vlxde
2F0 2 paroxetine®| 418} Wol 2] A-&A7A] o] b
A= Gl sk A5 REste], 719 A2 REAFA] wig)
= H|E3 AAEA Vs Ak gAdEkE Bausigih®
selld= 51 Fol w3l $EtelA]2] paroxetine
A5 F Adu oo wihIAA ¥l Wl LF, At

3 LF 52 Aslstal Fuda77 #d welel J4t3t
[e}

olef I AelM= SES o= X5l 2
Q3 HAaske] 7)7tolghar ot 370 71) paroxetine
OFEXRE AT § Ao T4 wiske} 3 A ¥
o] 8] WislE A E Aolt} I o] AFSelA Huk i
o]} ApAl W3} Alid AEd 2o HA) HEtEr)
= AME 7Hsle] AEst e dA H9dE AE
gato], ofg] Zxlel|xe] Auk Wol=g S7sto] vl
A8k Zlo|t},

oy

CHA SR

2 A7+ 2003 1€ 195E 12€ 31971 AHA
=Y gAT g B Alo]l DSM—IV (American Psy-
hiatric Association, 1994) o] A& W51 F Anxiety
Disorder Interview Schedule for the DSM—IV (ADIS—
IV)oll oJ& a3bgolz Aekd RS oz sHTh
ool BIREETE A% 75l 93 & 7 7] Wl
AT IS A3 20~5041%, 1A A A5 (body
mass index ; BMD) &= 44%6(20~25) ¢] A% 20%E5 =
Y&kA] = 18 o)Ak 30 olskE Alstslsitt.

AT AEE Holke) 9 = F v IS
HiAlEl7] 918 chdab=el ik e gH 9l o] A
ARE AlERAL 12 A= AR HAARE Arjste] A A4
4] Yol e A9l AR ST el Q
37} Qe A= A LJsIGlT o] vl Aut wlo| o] ¢
e Rtk gElA Qe oyt AN, s W

=
3 71AS, T o] o] Sl AR el Al

Anxiety and Mood | Volume 2, No 2 | October, 2006

oI S

Al 22 SHES AA HEH
140/90 mmHg ©]3s}<l
A AT FAla HY A

ol 72 2F BARAFY 2 Fo Ao 9

ik, met obgol A

AR B 9 F 5

QA Holshy] Aol 27 o WE FFO| B§ obE
& FUsl STk TR A Mol A AL 24410
ok &, W, A% 5 AEAAA GBS F 5 Qe
71EAES T skla, Al Holme 2 9Ale] &
B el s SHFoEA A A A G 2
ASBHES Stk BE AR Fol Aol T
gl chet AR +
Nt AT SPIAR AFSA @ ATE AYAL

S it} Paroxetine 10~20 mgl =z A]z}sle]
Htl} 40 mg/day7HA SR oM, HFA o E Bt o=
fFoiake 32.13+7.54 mg/day$ith A5 27] 2~35 1F
2 paroxetine?] X8 a7} $HHSHR] Forw A 45
R FEele] T4 S 918l alprazolame $HE
P HEA O ARGSIGaL, o] 45 1F AA8] kel
Zasledn). Alprazolam®] ¢ 4 0.125 mg/dayelA
1 mg/day7H4 WHAEE =, T 219 o=t
% 169e] WA EE Wtk Alprazolam®] it oFH=
Folg 0.17+0.19 mg/daySith. A5okH=ze] %3 =
A A7) T2 AR PP ke s B RS
aEste] YA delA 2dstes skqlrh

=AM} A" 0|9 S|

= —
ke T A A5 * 5 2l A3 didRse] T4
7 7 AElel dist Sy A Holk S48 AAlE
St
A= 3 Aol T4 H7HE fldl FAl SJAkele
Hoby) FA 38zl AT AA acute panic inventory :
ola} APD*7} A= gictk ol 718 Are 4L 9]3 3
WE BEo ml 9930 Hw A} (Hamilton rating scale for
anxiety and depression : ©]3F HAM—A 2 HAM-D)

=
=

0
2

e

103



ParoxetineO| SEH&H0H &tXIel HRVO 01Xl HEF

T3 AAEGIE 2] Bard] ARARl AFWA A
H—-E4 E<F A Spielberger state—trait anxiety in-
ventory—State and Trait : ©]8F STAIS, STAIT)? ¢}
W= &A% ArXFBeck depression inventory : ©]3¢
BDD*% &7 A= et

Auk Wo] = 9]e] wlo] o i T X F Ao A nio] @
=@ 717 (Procomp & Biograph model) & ©]-&-3}]
ket WA A7 1083 ook ehds] kg3t
Elol 4] basal HRVE S48t a5 7191
% standing HRVE S43It) o]F 3xl2 sloi&
Al okoba] FAlE FBHAl BkaL, AEHA AHE et
7] S8l Aol A 7 Ak F71Ele] St 20%A1E EaL

21 1,000004 AF3k] 172 5= & 3o stress
HRVE S5kt

_VL o>

Albt BO| £O| 2A

AZr9e A & (time domain) A%  F
1= 99 (frequency domain) A|EE AFE-sle] 41513
). A7F9e A3+ SDNN(standard deviation of all
R-R intervals : xF HAb,
pNN50 (number of R—R intervals differed by >50 ms
from adjacent interval divided by the total number of
all R—R intervals : A3 ¥k 714 =of tfjsto] o] vt
o] 50msec o #lel7F Uh= 1H442] HlE), RMSSD
(root—mean—square of successive difference : ©]% 4
vl 214 Zpolo] Al Bate] Alwh) & AT Tk
g = =39 99 (Total frequency power, TF :
0.01~0.50 Hz), A3 94 (very low frequency,
VLF : 0.003~0.50 Hz), A5 4 (ow frequency,
LF : 0.05~0.15 Hz), 2153} 99 (high frequency, HF :
0.15~0.40 Hz) & SA3Ict 719 AT Axss 4
W WA Fubal g ] dod GRS dotR
7] $1ste], WA dF] 55 Yepitta &

243 7 Advh A9

Z LFS} HFQ v (LF/HF ratio) ¢} H-u7ka74e S4%

B UEle A F95AEe] g HFS) Bl (HF/TF
ratio) & Aketel vl EAEkth

% RS

B A Adee By 37 AAE ARSI
& 4 71 AR, AR vlolxe] ¥ A5 ¥iskE v
w3}7] 918k paired t—testE AlSsIIT BE AFR9
F7| #4242 SPSS version 11.02 o] €311 BAIZ #
OFFL p FE 0.05 mRke 2 33,

2

CHAMS| JAE Y

T 2672 AL Aol ofatglon o] oA 51
o] Fxof getslelth. gt F 32 SA o] ¢l

S OlFE E%1, 29 YoE WES FHEIela o]
gho] H]%] &gkt Ao E7RA] st 2119 <A
2 38.8+8.584 (9 20~544) Fom Hxp 71, o
2} 14%o)glom, A3 A Wit BMIE= 24.16+2.16 (1)
21.1~29.4) Stk Aol Foidt exEo] Ho F1E713
< 23.2+14.3F2 H|w4 F34 el At gt
7 27 ATE st @x; Afolof Q1gshE, A
A %9 zpoli= whE ] ekt

CHAES| Al2| X[E H3}
Table 104 K20 ok=X5 & F3dolo] T4

e BF Am Al vjEl] SAHoR

ot & @E—é— =43k= HAM-D$} BDI, &<}

—A, STAI-S & T X7} &% #23h

) S 4 A=E veR)

FrolstAl s ek

rooy
B
i)
32
.—“~
T [-g
&
OP

w4 A He e

Table1. Changes of psychological scales in subjects according to the freatment

Baseline value

Post-treatment value

Paired - test

Mean SD Mean SD T values df p-values
HAMD 1.9 5.3 5.43 3.56 5.000 20 .000
HAMA 18.86 8.14 7.38 5.49 6.939 20 .000
BDI 11.76 8.15 4.57 3.94 4.634 20 .000
STAIS 42.86 9.71 34.24 8.72 3.422 20 .003
STAIT 45.05 8.40 39.00 7.16 3.689 20 .001
AP| 19.75 9.71 10.40 5.58 4.027 20 .001

HAMD : Hamilton rating scale for depression, HAMA : Hamilton rating scale for anxiety, BDI :
Spielberger State-Trait Anxiety Inventory —State, STAIT : Spielberger State-Trait Anxiety Inventory —Trait, API :

104

Beck Depression Inventory, STAIS :
Acute Panic Inventory
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Fig. 1. Changes of heart rate variability according to the freat-
ment. = ! if the difference between baseline value and post-
freatment value is statistically significant. SDNN : standard de-
viation of all R-R intervals, RMSSD : root-mean-square of succes-
sive difference, LFHF : LF/HF, the ratfio between low and high
frequency, HFTF : HF/TF, the ratio between high and total fre-
quency, —A : basal HRV, —B : standing HRV, —C : stress HRV.
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