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— Abstract —

The Comparison of the Efficacy and Gastrointestinal Side Effects of
Tylenol-ER (Extended Relief) and Naproxen in the Treatment of
Osteoarthritis of Knee : Multicenter Trial

Sang-Heon Lee, Sung-Il1 Kim, Wan-Hee Yoo, Chang-Hee Suh’,
Soo-Kon Lee', Jin-Seok Kim', Eun-Mi Koh', Seong-Hun Han*,
Yun-Woo Lee*, Jong-Dae Ji*, Gwan-Gyu Song”, Ho-Youn Kim

Division of Rheumatology, Department of Internal Medicine, College of Medicine,
The Catholic University of Korea, Yonsei University', Sungkyunkwan University and
Samsung Medical Center®, Inje University*, Korea University”

Objectives : The symptomatic treatment for knee pain due to osteoarthritis(OA)
often involves drugs with antiinflammatory and/or analgesic effects, but the
needs for antiinflammatory agents has been argued because of serious gastroin-
testinal adverse events. Accordingly, we compared the efficacy and gastrointesti-
nal side effects of a nonsteroidal antiinflammatory agent, naproxen with those
of Tylenol-ER, a newly developed sustained release form of acetaminophen.

Methods : One hundred six patients with OA of the knee were enrolled in a
single blinded short term 8-week multicenter trial, randomly assigned to receive
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Tylenol-ER (acetaminophen 3900mg/day, 52 cases) or naproxen(1000mg/day, 54
cases). They were evaluated for pain score(visual analog scale, 0-10cm) and
Lequesne index after 4, 8 weeks of treatment as well as the physician’s and
patient’s global assessment at the end of study. Gastrointestinal side effects
were evaluated by questionnaire for various gastrointestinal symptoms and total
ingestion of antacids during the study.

Results : After 4 weeks of therapy, both Tylenol-ER(TYR) and naproxen(NPX)
group had significant improvement in pain score and Lequesne index. Among
studied patients, 33 patients(31.1%) did not complete 8 weeks of treatment for
various reasons such as side effects and patient’s intolerance, but the withdrawal
rate was similar in each group. The improvement in patient’s and physician’s
global assessment was seen in 65.7% of TYR group, 60.5% of NPX group.
Gastrointestinal adverse events such as epigastric pain and dyspepsia were slight-
ly more frequent in NPX group(29.6% vs 23.1%), and mean ingestion of antacids
was slightly more in NPX group than in TYR group. Abnormal transaminase ele-
vation was noted in minority of patients(TYR : 2, NPX : 1 case).

Conclusion : In short-term trial, the efficacy of high dose Tylenol-ER (3900 mg
/day), an simple analgesics, in the control of knee pain due to OA of knee was
similar to that of naproxen. The frequencies of gastrointestinal side effects
tended to be lower in Tylenol-ER group than in naproxen.

Key Words : Osteoarthritis, Acetaminophen, Tylenol-ER, Naproxen
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AAFS) ol vehd 2S¢ ol E A4 hydro-

2gHEg AN
2318 Bt

EE BAE oA BAF 4F, 8Fd WHEIHEES
st ARAA HIHE SINTE oA RolW 94 B
%9 =& visual analog scale(VAS, 0-10cm)
< ol 83l FFsH FA FAFE 4F, 8F 3
T ZALste] Blmdtch, Al $21 9 €)ate]
AA Hrhs X8 F8F 494 (B28 34, 5
A, W38l AhE U] 71Ssinh 1A
B7He 93] Lequesne index®™E o) wWrEulr} 7]
£l 8 WFo dAESe MAE 2AEY
k. 93T B89 Hrle SAlA HEAE 7
gsted wf whEwlg I 71IzHERE AW RS 2
Heo] FH (232, 7Y, TE, JERS, HA

T E VIBSEE 3o F Z) HNEE BA vlm
A FFE o2 AT FH(FHo) Yol A
TANA 348 FE)o] e A$ B43% hydro-
talcite 3& v} HEAIniT} RAlel] Bog /)2
ATt HAM FEone JAANFAH, FRA
AEAAL 934}, oy 3Ene-g 2AbElo
v w3k,

4, EAEY

talcite &

3 =3 =y 9

A AZESUd SPSS(version 6.0)& o]
3te] dlojE] B4& sz, 2 T A8 AF
4 VAS 2 Lequesne index¥ WilcoxonZ 2.

A8, & 3 9Jake Anky gy}, wzt
%-4 Rlx ztole Chi-square A& ol &3ttt
A {4 e P valuesl 0.050]81¢] Aoz
A=

— 213 —



— W@FelEl 28352 A5H A2% 1998 —
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AA 106 FAt5 T4 &3l 3 Tylenol-
ERT°] 529, naproxenio| 542 AAAEL
AlzEbaRgth A3 Algd T Fel o), AW, A
F, TV Ak EE W), 55 A 2 9

Yol Aol A (Table 1). & FoAF

Table 1, Patient demographics before treatment

ge] BF AFe FF ZFOM 4F75EH fo@
5 HAE EMa AR FRANMA ALE00
(Fig. 1). Tylenoli°lA naproxen¥ol H3] %
T Ha A=t 08 dxsdoud F 7t o
g zole HolA ¥ty g3 753 zAA
FE dotry] QA& ofMeE, =2 AAZ, A

%, By Y, Ade=ddr] & £28%
Lequesne indexE® ZAIATH F T ZFdA

off

Tylenol group(n=52)

Naproxen group{(n=54)

sex(F:M) 3:49 4:50
age(year) 59+£8.1 60.9+8.7
body weight (kg) 60.1+8.2 60.7+7.8
duration (month) 76.4+70.9 88.2+90
pulse (rate/min) 68.7+7.4 70.4%£9.6
syst BP (nmHg) 128.7+17.9 131.7+21
diast BP (mmHg) 81.3%+9.1 79.4+14.1
Radiographic grade ‘

% grade 1 17.3 13

% grade 2 42.6
% grade 3 32.7 42.6
pain score (cm) 5+2 5E.1x1.5
L 9.9+3.7 9.7x2.8

LI* :Lequesne index (Scand J Rheumatol 1987; (Suppl 65): 85-9.)

~—1+— TYRENOL-ER

@ NAPROXEN

PAIN SCORE

0 g T T

0 4 8 week

Fig. 1. Change of pain score after treatment over
study periods(*: P<0.05 compared to base-
line value)

—{— TYRENOL-ER

15
—@—— NAPROXEN
s 1257
€3]
=}
Z 10 [ .
=
-4
7]
= 7.5 4
D *
g [
m *
ot 5
254 ¢ T T
0 4 8 week

Fig. 2, Change of Lequesne index after trial of
Tylenol-ER and naproxen during study
periods(*: P<0.05 compared to baseline
value)
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8 4% FRE /ol 7158 3HE Boly] AFtst
PR AT FEA & EAHE 274 B9
Lequesne index9A] Tylenol@olA ©l& FFaigh
Fasle A%E BYou F Fhdl 4937 zlole
AATHFig. 2). AF FTEF Al Mukx Hrlo|

A EX" 797} Tylenol-ER¥, NaproxeniTl

Table 2, Reasons for failure to complete treatment

Tylenol®-ER(n=52)  Naproxen (n=54)

P &0d 28E9Y #494A Tylenol-ER (extended relief) # Naproxen® & &7 2 9348 228 vlg —

Al 2kt 65.7%, 60.5%%2 JYePd:, &8 Ao
ZolZb Qe A7) 31.4%, 31.6%, 4sd Ao
7t 2.9%, 1.9%2 F 3t Fog ztol= glgiu}
(Fig. 3). &) #Huba HrlME olgk Ao &
4 27E BHYH(Fig. 4).

% 106%9 A3 Tylenol-ERZNA 179
(32.7%), naproxenTolA 16 (29.6%) N <
H o2 AlEE TRE F ¢l (Table 2). ©
F FAL0 2 AF Fwho] 4zt 19.2%, 20.4%=

No. (%) M BLE, BAe £ S, 7Y Awse &
side effects 10(19.2) 11(20.4) olAtt. AF71E vEhd ¥-28-& Table 39 &
non-compliance  4(7.7) 3(5.6) A=} Ut AAT F282 Tylenol-ERTA
pmtoco% violation  2(3.8) 2.7 23.1%, naproxenwolAM 29.6%2 naproxenTol
ey RO A B gl wAske A%E ROt T 23
ota . .

el zole gldch wHAC] RF7He Tylenol-
Table 3. Side effects observed during the study period
Tylenol”-ER (n=52) Naproxen (n=54) P-val
No. (%) vaie
gastrointestinal 12 (23.1) 16 (29.6) NS
edema 5 (9.6) 1 (1.9 NS
rash 1 (1.9 3 (5.6) NS
liver function abnormality* 2 (3.8 1 (1.9 NS
dizziness 1 (1.9 0 NS
insomnia 0 1 (1.9 NS
hypertension 0 1.9 NS
abnormal sensation 0 1(1.9 NS
* rise of transaminase above the two fold of normal value
* statistically not significant
25
» TYLENOL-ER
a2 TYLENOL-ER -
201 I NAPROXEN B NAPROXEN
H £ 154
E 154 :g:"
.‘é: °. 10~
2 10+ Z°
5-
Q

greatly improved  improved no change aggravation

Fig. 3. The distribution of physician’s global
assessment
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ERZINM 9.6%, naproxenzolA 1.9%%
Tylenol-ERwlA © Weo] Jeldert BAIEH
foAde gtk A% AL naproxendolA 3
o o o]F 13 Fito] sk g4l A
2E st AR 71T E9e 2w ooz
transaminase’t 7+3 2-$5 TylenolTlA 2
o, naproxen@olA 1Ho2 5 FoA Ztz}t 19
oAl Zhede] 1ol A A-E SGPT7F 80-
110 1U/ml E2lelX F7FEATE o) E93F,
s, #Zhold Sol naproxenTollA A &
AL ATk AT FA3EL FxAA HEAE YT
ofF31 wl WEAmT} oAk} Bl MY E
g Hagon HER 7%, U2 L5EH, 7
o 2 FE, HAFS9] RI=E JEth(Table 4).
AEB 222 paproxentolA 18.5%, Tylenol-
ERTIM 11.5%, 423He%= Zt2F 14.8%, 9.6%
Z naproxenFo el Btk 23 AL Ho
U SAEHE foide gdth HE AdA B4
%= naproxen¥olA H# 16.23 22 Tylenol-ER
o] 9. 249 vla] @etou o zlolE Hol

2 gt & It X3 WFe] HAh Fx)9
ol g vlmd Azt Table 59 71&dAgdc) &
ttEA8 L naproxenTolA Tylenol-ER¥ol ¥
3 Zase 248 Bou 84 FgolEde F
3t atelzt glfith. 77l% HAMS SGPTE
Tylenoliel A naproxenwell W& X&8F ZF71H
' a7E 2490

a &

Hlxg 2ol= 497 %4 (Nonsteroidal anti-
inflammatory drugs, NSAIDs)& Z#3¥9
8ol 71 ®ol AMgHolE A=A Fde THE
7t AT AT v@d L ALE AF FEsi
ol& Qg AT BAE dorx R F
HEG #FAeA HAR G5 w2 v A9t
®ol NSAIDse| A2 2% FAeq H713 14
< glte gAx A, olF o|fE vlF Fulg
2 &3le] IWAG] WHH X5 i AHAA
T @& AEAQ acetaminophen (dg/day) 9 &

Table 4, Gastrointestinal adverse events during the study period

Tylenol™ER (n=52)

Naproxen (n=54)

No. (%) P-value
epigastric pain 6(11.5) 10(18.5) NS*
dyspepsia 5(9.6) 8(14. 8) NS
nausea & vomiting 2(3.8) 23.7) NS
diarrhea 3(5.8) 1(1.9) NS
constipation 0 1(1.9) NS
others 3(5.8 3(5.6) NS
mean ingestion of antacid {tablet) 9.2+15.1 16.2+21.5 NS

* statistically not significant

Table 5, Changes in laboratory variables after treatment
variable Tylenol*-ER Naproxen P-value
Hematocrit (%) 0.37+£1.7 - 05x1.7 0.041
serum creatinine (mg/dl) -0.002+0.2 0.023+0.1 0.424
SGOT (IU/ml) 2.5+10.2 -0.167%10.0 0.261
SGPT (IU/mi) 7.66+19.7 -1.83+11.8 0.015
total protein(g/dl) 0.079+0. 39 -0,33+1.23 0.057

The data are expressed as mean+SD of difference at the end of treatment period
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$AHog Anstn Y,

B A3 ALE® Tylenol-ER (extended
relief) & o|A regular-strength aceta-
minophenAl A7} 325mgg &3l Za 2 o
%% (bilayer) 2.2 A= 650meg TRt U
2, HpgZo] $HHog foE g o] A
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ol B vla) 1Y 33 Bgviez ZHEY
of AFEHE FAE 4 e FHel sk o1F
SEldetell M e FBHE A5 NSAIDDsS &
AgA el Hlm A7/t gl 53 & ATl

2 19 4gol 23 8= 18%2| acetaminophen

Eojste] AN A+ gifith B AlgdA U
E}‘d' Azel go] FAAG BAe] FF BA
8 %F9 acetaminophenFd 2 tEZHQ
NSAIDs%! naproxen® %53 A& EFHE HY
th E d¥e F g Fo 3 @ Hoko] it
olF "Wy Ade EAE Y F glov #x
v 7o & ¢ F ASAT HARK] it B2
o] B3 Hrt @ R34 Hrwhg gedsta oA 9
o 34 o @ ARE Idx) EIESsle] 3
gk AAke] dgzde] wiAE HHH Hot He
£ g9 drld 94 dFelBR AR o
Hog o]E zte] Aozt vElE F AUoU A8
S EollA W edzte] tol= HolA] gttt H1o|
A B gheh Zo] AF AlFRA T F3he] A%, A4
d, A BF, BF A=A A zelst ¢l
© T2% Fog T3 gdEe] A AHAGE
=3k

Bradley%”& NSAIDs% acetaminophen®] &
22 golr 2} ibuprofend FIEF &% 2400
ng/dayt AE EA7 = 1200mg/day F T2
U3 acetaminophen 4g/day FoiT# ¥ w3t
At Axgoz A F BEFONAM {FAGE EAE B
o FAEGIN NSAIDse| f3he 2532 2o
g Aoln ZExeEdd 4 dAl 8ol fle

#HqY #abolA Tylenol-ER (extended relief) % Naproxen? A& E3t 2 94% 228 vla —

acetaminophenXk °l8 F&3 TAE vehdtte
Aol BT B dFME de IFAY
acetaminophens ¥ FA# 4 7
€ 7= naproxen® 5% ZiE vehiH &
2ol 7158 W-E #7138 Lequesne 1ndex A
Al 4335 FAsl 8FF U sHHE
Be] 9A] naproxend ¥ BFsAY tha —?*%
& g9% Btk Lequesne indext n¥H ¥
08 V15E Wrlkste AFEA B3, 24 A
T BAR 5HEE THY Aoz F2 B AT
o} Ze T2 ofA FoA] HAFRA Hot AFE
A ol o] &H . F&H HrR B F oJAle
ArE HAME F & 25 % 60% olde 54
S Jeldo] olde] o FAEE 44 AlE A
o} ARG BES&E EAOH. Mazzuca®® ol
2009 Fulelx ARE ez FBEE ax
o] v 488 AR ZoE HU UAE T
o] gl A% & T6%IA NSAIDs-% Autsie] 9
A, A7ls At 5 #9 d= AT 51%
M Te BAE Zi‘”‘dt ez vepgrh 1
o dAZ FHEQAN Fdtge] Yehtr] o
B A% 23%, 345 L£¥os FA3
NSAIDs7F @& XEA el vla] 48 <lieo] gick
' R QA B A7 ARE w3

E 44 AdolA B4 Az 333 e 9
72}—‘& Fzhgo] vl Qiwo] g Ao|td, NSAIDs
= cyclo-oxygenase (COX) A& Q& =2 AE}E
gd FA4 AR 9G] HAES FHIH &
3 =9 g2 2 AL AAH] de AS A
E& OS golAth Y Z@AEg A F2
A& TSR old tig A Fel7t ﬁ'?ﬂ
AR Bl o3P 654 o]t Fxlell AsHA
ﬂl"wi Je3 el & 20-30%7F NSAIDsA
go] deleoz geix 1F Al NSAIDs AH&
o F8 F3 Yt}*® old NSAIDsHE A4
=g ] o8 H, 284 2 #4 pros-
taglandin E,#ASl misoprostole] AM&-E X9 72
AAHQA WA HEAo] A, mar &
7} ¥l&d AS COX AZgo] v|kd aceta-
minophen®] Al8-0] $MAIEl= o] HE 7] )
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th B 4 Ade due 9w Rabgo] vl go)
acetaminophenwolA 23.1%2Z naproxenw9
29.6%°l ¥l A vebgtort 9ndle zole B
o|z] gfsich 93T FALF MY EF AL AE
R 55N AEFOE A4l aceta-
minophenol Al HA sl AFS Bt ol
E Zo] utmA] Asky A% AL onidie
AL ol o}vlE acetaminophen®] naproxen
of Hla]l COX A zHEeo] vjetale] {A# =0l
g 3 Aoz Ayztgd gt FE= ol 48
2 22 U H280 g W AMAE BRI F
A st Bzl Fm 2E€E Sola FHF WM
A iAol B HE&FS vlwsld ¥ FAE9
THAEY vng Al=sAch. o] £¢ naproxen
oA #F 16.28 22 acetaminophenT?| 9.2%
of vlsl B AMAE B&3 AEE BHyot o
e AelE Holxle EHHP=0.09). HIM
AFg nke} 2ol acetaminohenTolA 4T
Ago] A AL Hou} {og zto|7} vhehrt
2 ¥ L oluiz BAEA Aolg Holr] 9
A Bt g oY St dads ez Yzt
"oh =3 2 drt 853 vt A E
A= A3H 2L Aolg FHI] HaMe
B} #A7|H F3H0] Hadirka A kA
Eolg tigt Algte gE Huee 2 23y
acetaminophen@ol| A FZ7to] 9.6%Z naprox-
enT2 1.9%] Hla] @Weo] LT Aol
gz ez BELS NSAIDs F9A ¥ ERZ
s HAsts Fo] WEFEo|L ¢ E Eandix
NSAIDs F4Al 1% 25 dste Aoz d2A
A}, 22y acetaminophenol s dA7x £&
o] FI/IRithe Haue glo] §-F3ho] SofoA oA
? Z3g 4d9shr] o8] #u acetaminophenAtAl
T %A cyclo-oxygenase inhibition2hg-o]
YR A {5 FHAl(renal papilla
necrosis) & YoI7|E 3l HFL oY £
A3, dRoME Yivtge] dFoz MR
Z(angioneurotic edema) ¥ Uelde B$E
Bago] Ao, a2y vlE @)t Rl 3t
U Alg7E A7 718 o1 Tl FAEE § A

ol

a3,

M= wAetA] gpokrt. whebr @It ATAHR
AEA = PEAT FF7o] Bx el F#
A e o3 FHste AT Pol o)7L xjo]
£ B9 Aoz AZEH FF 3 ZAP} o] Fof
Aok & Aoz Ert B AFM #THNE Y
2 Z2] 3}l acetaminophenel HEAo] #3
Aolth, FYollAl= ©}2] acetaminophene &
4 gixe] 1 8Fo R FAZ H97t BA ¥ol 2
A7AE L A 28FE FAdA )E
o nlAlE YT B A A9 gk gdury
£ 2 acetaminophen® 7% 1Y 10g ol&te] &3
dA EALE ZEAT o] gAY F2 7 A

& Atz kg ) FESHT W% Aot

e Fee ol Y He §FAME =L E
FEE 4 AP, A B dFo] FAXE
ws} £ u] acetaminophenTolr SGPT7} Hd
o

qo2 7.6 IU/mA% “343t] naproxenwel H
g ztolE ®ACh e B 7w =3l 2w
o] ‘453t 79 acetaminophenollAl 2,
naproxenw ol Al 1ed7F et iREL
transaminase?t 100 IU/ml ©]Rke] Zu]gt Aol
Az FA AE ol UYL ALt T oA 7
zh 144 2EEo] A}k w2 AT AF
2 ¥ o] acetaminophen 1¥ 4 g3 x| &3kA
A7 7)F ol E 2HEAE goy #A
Haol gAY GEAR THE Sl e A%e TEA
AL o]}or e AP el Fol g &
of & A2 gAY, HFEEAI FHEe
naproxenolAl 5 6% 2 elel@lsare] 1.9%l H
3 gkow FofFviel 91Qlo] FHl olxadd ¥
qukgol gl AL wabgoz NSAIDse| dig
g RdziFe] SoliAnkgo] vepd ¢ glenz
o] & #x}ollA acetaminophent F& R AR
AzrE), g3 Feoleld& NSAIDsFAA 4%
W ZR elEdd AR Qe A"dR 2aE
z#std AEele Ao Baso] Y3 Bradley’
9] Hlw APAME F7lshe Aod Yehgrh 2
AlgelM= g3 A#olElde] naproxenF oo
Al ot ddgdte ATE BHon) felgk Aol

YehdA gt Arlsel 98 nlAE saRE
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B oJAAd AFE Tylenol-ER (acetamino-
phen extended relief) 3 < 1Y 33] B802 7]
& acetaminophen#|alo] vl&] Foirt 1A
71&d FRAG AHEE NSAIDs 53 2
5 59 2 7158 338 Jepie & 4 Ul
@712 AdAHe R FHG Ao § HolR| ggte
v SR REs e A dAste FYE B
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