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Efficacy of Pravastatin Monotherapy in Patients with Hypercholesterolemia

Jae-Joong Kim, M.D., Jae-Kwan Song, M.D., Seong-Wook Park,M.D.
Su-Kil Park, M.D., Seung-Jung Park, M.D., Simon Jong-Koo Lee, M.D.

Department of Internal Medicine, Asan Medical Center, College of Medicine, University of Ulsan

Background : The HMG Co A reductase inhibitor is the most powerful cholesterol lowering
drug and lovastatin, simvastatin and pravastatin are used clinically. We studied the efficacy
and side effects of pravastatin monotherapy in patients with hypercholesterolemia(type Ila
or IIb).

Method : Patients who showed 12-hours fasting serum total cholesterol level more than
240mg% were enrolled to diet therapy. After 4weeks of diet therapy, serum lipid profiles
were checked and the drug therapy was considered according to NCEP guidelins. The
pravastatin Smg po bid was administrated and the patients had regular follow—up every
2weeks for 8week.

Results . The total study population was 20 patients and the mean age of them was 55
years old (55+ 18, M : F=6 : 14). There were a few side effects in 5% of study patients
and no patient discontinued pravastatine due to side effects. The side effect was G-I trouble
and there were not other side effects. Serum CK was elevated in only one patient but the
elevation was mild(less than 3 times) and transient. The LFT, serum uric acid, BUN and
creatinine level did not show any significant changes during therapy. Among lipid profiles,
total cholesterol, LDL-cholesterol and apolipoprotein B level showed significant reduction
after therapy and the maximum reduction was achieved after 2week of therapy. The mean
reduction was 20%, 33% and 23% respectively. HDL-cholesterol and apolipoprotein A,
level showed significant increase after 8§ week of therapy and the mean increment was
11% and 17% respectively. The triglyceride level did not show any changes during therapy
but in one type IIb patient, the triglyceride level decreased significantly.

Conclusion - The pravastin is effective and safe in patients with hypercholesterolemia.

KEY WORDS ° Hypercholesterolemia * Pravastatin.
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323 28 &8 Z(hypercholesterolemia) & %
WRse £ HFAANE F ZH2HEXNE
1% ZraAlo] #sAdge] Wyt 2% HAE
ZAadte Aoz HAUGY. =3 H2o A
ol o3led A AAGAZ ALE3le FH A}
Ho] APste A AASAAY Bl A
W3S Hole ol UG,

1985 d EHEH NIH consensuso] T=H 304
o]’Fel ARllA 1A F Fe2HEXNE
200mg% o]slo]™, gkl 75th percentle ©]4}o]
At 240mg% o]l XEE sfopstia 3%
o}, o]% 1988 NCEP(National Cholesterol
Education Program) R o)X g9 AF oz
¥ 29 28 E X B b LDL-cholesterol S A
At & AT FAFo] JAY AR

2700l e A$olE 160mg% oA Aol
FEARE ANFse S AFAYTDD. B=F 4
o] aywo g FH2HEAY HiAE 15% 9T
Jd Ao Bt Ax 1Y 2HEZF
A Aol g¥igto g e FEX &2 A7t gon
olfol = & ol oJEslof 3t

3 FH2HES A2 E YA 2 2
F7HHEE o] 2ol Q. b A AR
ol A #o]1 Q1= %A Z cholestyramineo] gt}
Bile acid sequestrantQ] cholestyramin® 13} A€
oz AFHE AAAINAZ FAE L A
dEHAND Tt Ho JidEo ZFE
W Qe GAVE FH2HEY A0 AU
A 42! hydroxy-methylgultaryl coenzyme A reduc-
tase (HMG CoA Reductase)9] 783 oA E
o]t}. o] &L cholestyramine} ¥ @ @FA] choles-
tyramine Lt} ¢ QtHE 2 A HQ A2 =
Q. HMG Co A reductase inhibitorS =

H,C”
Lovastatin
(MK-803, Mevinolin)
Ki = 0.6 nmol/L

H,C”
Simvastatin
(MK-733, Synvinolin)
Ki = 0.2 nmol/L

Mevastatin -
(ML-236B, CS-500, Corspactin)
Ki = 1.4 nmol/L

H
° COZ Na
OH

CHj

Pravastatin
(CS-514, SQ-31000, Eptastatin)
K; = 2.2 nmol/L

Fig. 1. Structures and inhibitory constants(Ki) of 4 HMG CoA reductase inhibitors.
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&l lovastatin, simvastatin® pravastatino] AR&
3 o (Fig. 1), AREL LZY2HEZF
£ Hole #AES WALE pravastin §E 8
el 57 @ 2zgol gl BAA.

CHAH 9

Lo &

1222 o] TEF AP AAA BF F
ZY 2HE X7} 240mg% o] 3A BSE o2
ste] 940 4ol 2 g 457 AWHUT Hola
¥le AHA(American Heart Association)o]jx]
4% phase 1 diet§ 71E 22 FFA EAL
AESA dto FAR stodg Aol g A
AT 4F ol Aol A& HAIF Fofl thA] 12
AlZrold TEX F FIZH2HE, FAAY,
HDL-cholesterol ¥ apolipoprotein A13} BE &
Atk FAHAYR 7 500mg% & Holzte 1
FAAREFTE Bole Aol didelA A9
3921, LDL-cholesterol g th&9] &Alog F
3te o] £ & 7Fo 2 dFS AR3AG

LDL-cholesterol=total cholesterol— (HDL-cho-
lesterol+TG/5) & LDL-cholesterolo] 190mg%
o] AU A EH Aol AAY 2703
g AA(Table 1)7} 1o 160mg% ©|4<) 74
Fol Ag e stk TAEAE, HAA
Hedd, AN EE € 2A8HR] ¢S Gl
UE B d7udelA A9stdo.

l:!ol- =]

H
A 3EF A5 F2Y 26 E0] 240mg%
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Table 1. The List of Risk Factors.

. Hypertension
. Current smoking (>>10 cigarrettes / day)
. HDL-cholesterol level below 35mg%
. Male sex
. Obesity (>>30% overweight)
History of definitive CVA or occlusive peripheral

- oA 0 oo

vascular disease
g. Family history of myocardial infarction or sud-
den death under 55years of age

Table 2. The List of Laboratory Test

Test 1: Total cholesterol, triglyceride, HDL-cho-
lesterol, apoliporotein A,, apolipoprotein
B

Testll . SGOT, SGPT, serum alkaline phosphatase,
gamma GOT, BUN, Creatinine, Serum
CK, LDH, Uric acid, Fasting blood su-
gar

AZstAth N8 A1F Ao g AY 4E
Ag ve] @A g F o] AEAE vlg E3HA
&gl Lab test I ¥} 1I: ofdle] =B E 8F
e AAE BE AFe XFE AFRFE 8F9)
Z53tYt.

Foke opF ALl AU AAAL 2ALe} §A
(2 HAAFo) B&3EE FAANAY. A&
ol #4802 NEE FEIA He Fdde
A7 BAHA At 23 ENF FAA
g A8F BFol ©& ¥3lE 7} parameterol] A
paired 't testg o] &3] A3t

| ot

A% fle Holagow 433 Azdr 4577
~ o = O . ’
a2 dS A3t pravastating 5mg po bidE WABRE BE 20Wo 2 ozt 149 Yt 63
Diet only i Pravastain Smg po bid
} } } } } t :
-4wks 0 2wks 4wks 6wks 8wks
1 t t t t t
Body weight(BW) BW BW BW
Lab LII Labl Lab I, II Labl Lab LII
questionare(Q) Q Q
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Table 3. The Changes of Lipid Profiles during Treatment

(Meant SD) (mg%)

Baseline 2wks 4wks 6wks 8wks
Total cholesterol 277+ 25 216t 27 209+ 24 223+ 33 221+ 30
Triglyceride 173+ 94 184+ 130 178+ 74 165t 69 1752 71
HDL-cholesterol 48+ 10 49t 11 48+ 12 51+ 8 58 8
LDL-cholesterol 195+ 34 132+ 30 130+ 26 139+ 30 132+ 26
Apolipoprotein Al 141220 148+ 27 151+ 23 160+ 23 165+ 26
Apolipoprotein B 141+ 23 104 19 103+ 19 112+ 19 109+ 21

oli HFAHL 554(55+18)%th olEF 19
ol #AEHW HAgo] glo] 49H AFH FA
$g&-g AlAwsti, 29 d 3= (NIDDM)
o] AR EF zHold FHATH 107 A
adgte] o] FREGAE 2ol AHE3A e
olg F 3ol WEt AEAE AHE3HL AU
ol FnYYA+ pravastating Fo = Ft
O ofo 2 u@stA ¢ AL LAY
A¥F o] WHOR /ol whet £73HE 19%°] Ila
ol 1% o} Iibdl] &3t}

AEAE o83 FE FAF BZAL g
ZAA] e Y& £S=e Wy £ HS
1H A 43817 Fh g 548 Rl 7%
ZA A} serum GOT, GPT$} serum alkaline phos-
phatase, gamma GOT7} o] Hof| vt 2ufo]
27199 A4+ g4, serum CKY LDH7} 3
wio] 4 F7He A= Atk & A 17 o A serum
CK7t B ¥ 124 2ufold F7Hety o (58~

144 IU/L) 2¢ Hole 544 X2 Eoigt.
¥3 Q4+A], BUNT creatininex] 2 ZHA] g
FAAE FU4F fog HEol I, AFE 59
AFZ FA¢ ¥sle A

2. 8% A A x 9 W3l (Table 3)

FZ ¢y 2827 LDL-cholesterole &A% 23
wol f9% ZAE LERRI(P<0.00001), o]
¥ 8574 %98 Wakglol #A8AHFig 2,
3). HDL-cholesterol& FoF% A&l Z713A
§ Bt RIUR FF 875 £A8 v
T §98 =7l BUHP<0.05, Fig. 4).
23 FHAYAE FHE GoI¢ WalE wo)
A FRAT, Typellb Fafolld fojgt ZAE
HAd(Fig. 5). Wi ZAFAule} apolipoprotein
A Z BE Zo] AAsI . Apolipoprotein A &
$ob% A5He 3718 ehhol Febaa £
7 8798 HRA A% F7HE RAD(P<0.
002, Fig. 6), apolipoprotein B Fof% 23 vlo]

mg%
] %
300 -
. 77
250 - I
] 23 221
200 - 16 %9 i
150 -
100 - , , . x ]
BASAL 2 WEEKS 4 WEEKS 6 WEEKS 8 WEEKS

Fig. 2. The changes of serum total cholesterol level.

*P<0.00001
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Fig. 3. The changes of serum LDL-cholesterol level.
*P<0.00001
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Fig. 4. The changes of serum HDL-cholesterol level.
*P<0.05
& A2 UL olF 8F7A] §9% 2H &L 20% 9] 74 E, LDL-cholesterol2 33%
glol A& UTH(Fig. 7). 208F 198N 9 ZAE, apoliporotein BE 23% 9 ZAAE B

& fFo3 A7E Jehdlo] 95%9 XNEA
< & AU 1HAH FZH 2 EX7}
4 264mg% o Al FoFF 284mg% = 2.8) 7
F2& dehdigled, ol A7t F&
A7tay e g A FAYLZH HAFE S AL
A3 Aol ivki MZH

Bod £XF 7|FoR 855 WHEE percen-

tage2 YEPH b7 2 (Fig. 8). & F27

Joo o o 4 K on (R o
op (X 19 mu 2 & Lo
% 12 o

oo

931, HDL-cholesterol& 11 % <] Z7}Z, apolipo-
rotein Aj& 17% 9] Z718 BEon, =X
Hel7b glodoh

ot

K

A da 2ole XA A= A 371A =2
a4 Qvh vmA dErga ol 1F
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Fig. 5. The changes of serum lipid profiles in type IIb patient.
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Fig. 6. The changes of serum apolipoprotein level.

*P<L0.002

2HEYF9 XFoA 13} Moz XY
o] o M2g FAle Al a7 2 A
Aol o] BlmAFsE 7]FE AL cholestyra-
mineo] t}. 2121} bile acid sequestrant$] cholesty-
raming EB8o] 1A gon 437 Aofrt
geslol @ wHes A4YR do. dees
2 0] A o] fibrate | A o] t}. Helsinki Heart Study
Ao wEm? fibrate= o}ulE LDL-choleste-
rolo] @o] gx] ¢ton FA4A o] go] F7tE o]
Qe Aol Axr) 53 & Aoz Azte 1

7bg Aol s A FEe 43S BI] A
23} ¢kA 7} HMG Co A reductase inhibitore] t}.
HMG CoA reductaset A EU oA F 2HE 9
BN 271dA FE3e M T8 ALR
o] E Ao AEY ZF2HE FfFo] 7
A3E A A E1}e] LDL-receptore] $7} 715 o
5 228089 AE A LA d olE
A2 FA AA AL e AL lovastation, sim-
vastain @ pravastatin® 2 LDL-cholesterol™ &
A E A A7 AM 30~40% 0] 49 7
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Fig. 7. The changes of serum apolipoprotein B level.
*P<0.00001
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Fig. 8. The mean percent changes after pravastin treatment.

A2 - tHY. 28 o] 5 HMG CoA reduc-
tase inhibitor§-& A Eujojgt dejHoz &
e Aol opuz Fy e §4o 453
A HEe F28-& Vel Al "ot Pravastatin
& Sankyo/Squibbol] ¢J&}e] 7jutE HMG CoA re-
ductase inhibitor2 th& kA 9}= 2] prodrug?t
ohd active drug® T gvte 5L #1 3loH
D, Tsujita%-212 lovastaino]} simvastatinol] H]
3] pravastating® ZHAH| Fof] uf$ 3} o] 9o
ZYH2HES 8= G AT g JFo

Hoii B3yt o] MXE A3 gslgd e
ol& =&o] 1] GermershausenF& At
ATARE  LEIHUTHY.  WatanabeF 219
WHHL(Watanabe heritable hyperlipidemic) rab-
bito A pravastatinF 2 #AFH 3733 ¢
A & (xanthoma) o] @A 3] £JS& B
Pravastatin®] 4 £ £ %2 5~10mg po bid2
E A7 e 5mg po bid2 ¥434. 1E
d2HEYFo| F4EUART fPUAAE #
AEHAg APEE F/A7IGE AL FY
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217 AL E ¥F SH2EHEXNE 1% ZAA #
BN A8 A Et 2% AE Aade Ao
Biugoe] o Idex E33ln nEY2HE
FA X8 71EE Boe AL =0 Bo)
2lolstth. 1985 NIH Consensus Development
Paneld] A H &0 2 1 7]1&& AUt FAe
30A4] o]} AE v= 415 FZH2HE
Ag FA3Y Zt AW FoE FRT F 4 3F
9] 75th percentileo} o]l ALt A&l #A glo|
240mg% oldold X8 E AFH ol gt Y
o 22y o] V&L dAF T met JIEA7}
222 = @4 o] 9o} 19883 National Cholesterol
Education Program Expert Panelol] A& LDL-cho-
lesterol & 7]E 02 AU XE 71ES HA
Aok 2 d7oAe NCEPY 1&g F4ow
Aadde 433t sevedAde 1990
N3 S#/78 37 F 37} 5ol Mo A 30004
Fo AT AAE Yoz 8F AFA HAE
A3 AT vt HAE9] HE T2 2H
£ X 185mg% (185 40mg% ) o] 3L 75th percen-
tileo] 225mg %, 90th percentle©] 237mg% P o 0,
404 o] ZATHe iAo Z 3lH 75th percentileo]
225mg%, 90th percentileo] 245mg% H{ot. £ &
TGl A FokH FZH2HEXE 277mg%
(277+ 25mg% ) 2 90th percentile YN Jolrl=
SR

Apolipoproteindl] g A& BAE ¥ ¥
o|u} HZ 1990'd BrownF & #o & #F9 3}
yo] gl #AE Y432 g apolipoprotein B7}
125mg% ©]’¢Q) 7390 XAABIA L] Foof 9
o] Iy HAWH JYPAAL EHIE B
3ttt B dFoA EA apolipoprotein B7}
141+ 20mg% Z W $- & FAE BEHoH o
Bok% 109+ 21 mg% 2 74 3le] apolipoprotein
B |7} fodtA AU YERAA

E Ao e pravastain®] G5 QU O Z Smg
po bid2 £33 ¥ AARE FFPh HT W
slego] FZd 2H S0 A 20%, LDL-cholesterolo]
33 %, apolipoprotein B7} 25% 734 3}o] £ £
AHRE Jelom, HDL-cholesterol& 11%,
apolipoprotein A;& 17% Z7}ste A& JE
WAtk FAAEE BAFdx Ao WHEyt Ql

Atk Yamamoto®'® ¥F FAHAYX 7L T4
150mg% ©] 3t ol 2318 F4F FAA
WX 7F F78tn B X171 150mg% 0]
ASoAT ZAE Yehddn Rusged, B
TN BF FAHAAYXE F4A 173mg%
(173+94mg%) 2 oful= FofA =37} w2 &
oA Wiyt AUkl Azte] "} o] type Ib
B A Bk F Fold ZAE BAR) 1HHF
Q1 5 A28 oH(Fig. 5). HDL-cholesterol& 4}
T A3t 2N S A e ez HuHT 9]
onj!) apolipoprotein B9] Z+AA] #AAE Q)
2o Afo] FA A 3 gohe vt
At ol g WA B pravastatin®] GE QY
< FL AHE 48 & U Y4d.

2 dFdA e FEFALd ¥8F AFAFAY
HES 7HAE & de 8UEL 758 AAS
i g gAY 8-S Ze FA9E dAdolA
Agen NgF AF9 Wy} glve e
AAERT 1054 & FAE HL3L gl
Al 0 E A BF F2PdA (1544 Di-
ldazem) 2 HEIRGAE A3l A= U
oVt B FAEAE &gt

Pravastatin®] T A] 2~3% oA HZQo] ut
dxed 4387 F4o] 1.6%, AR AT YR
F4e 1% 2 RES AA G B AFdAE
208 % 1A 287 4 (AFETH S
S48 EI O FALE A VT AAVE
X4 CK, LDH% 9] H3le 6~7%0A A3
Ay EaEo] gl B ATl e 1904
serum CK7} £ F 125 2ujo]de] F7HE B
Hou olx 2gHE F4H X2 33
Ak FLo wHo g BekS FXF = ¢
At

e o

AP : Aol sl olN e wmE
HMG CoA Reductase Inhibitorg] pravastaing] A
AAstas 3 R34S nIYP2HEEFTE B
ol FAEL LR #AF3nx I},

g 124 o] FEF EFZY2HEX
7} 240mg% ©]/4Q1 A5l 4F3e] HolayE
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AlgstA Tt 47319 Hola ¥ dF AFAE
thA] 234 % LDL-cholesterolg 7|Fo2 g4
A& AMA3F F pravastating 5mg pd bid2 FoF
Aok FAAAFL o 2F vt 87 #F
&t

Z o g 81 208(d I H=6:14, ¥
7% 554 01Ut FE Foo dHE H 282
¢ Hol 5%X A5V F4E JehlUL,
FAHAE CKY A#HHR F7H2u o] )7t 5%
A el on, 275 AN XY BUN, creati-
nined FFLA4AE FAT I A &
FAAANE 95% AN FFF FoF £4& e
otk 224 28 E, LDL-cholesterol3} apolipo-
proteinB= #9% Z4AE Eded Adgavt
7t 20%, 33%, 23% 2 FFF 250 Hu i
g3 th. HDL-cholesterol® apolipoprotein A,
2org 7o) £9% 2718 UBIE, 44
WAE B WEol gtk T ype IbE
Aol A EobE §EEAALA ) Fo8 P2}
AATH

Z 2 . HMG Co A reductase inhibitor$] pra-
vastatin® DY 2HEHFA D8R oR

Fo A49E d4& F e FAZ AgEn
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