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Efficacy of different dosages of atrovastatin calcium in = 80 years sarcopenia

patients with moderate to severe frailty
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[ Abstract] Objective To investigate the efficacy of different dosages of atrovastatin calcium on very elderly sarcopenia patients with
moderate to severe frailty. Methods Ninety-eight very elderly patients with moderate to severe frailty admitted to our Department of
Rehabilitation Medicine from April 2016 to April 2018 were recruited in this study. They were randomly divided into 3 groups, taking
20 mg group (n=34), taking 10 mg group (n=33) and drug withdrawl group (n=31). The levels of triglycerides (TG), total
cholesterol (TC) , low-density lipoprotein cholesterol ( LDL-C), and high-density lipoprotein cholesterol ( HDL-C) in the peripheral
blood, grip strength, 4.5-meter walking time, appendicular skeletal muscle mass index (ASMI) , and frailty levels were detected and
measured before and after treatment. SPSS statistics 19. 0 was used to perform the statistical analysis. Student’s ¢ test, analysis of
variance, or Chi-square test was employed for intergroup comparison on different data types. Results After 24 months of treatment,
the patients from the 20 mg group had significantly lower TC [ (3.84+0.96) vs (4.36%0.95) mmol/L] and LDL-C levels
[(2.48+1.33) vs (3.19%1.30) mmol/L], decreased grip strength [ (15.77 +3.71) ws (18.58 £3.43) kg] and ASMI
[ (13.90+2.33) vs (15.27+3. 16)kg/m*] than those from the drug withdrawl group, and the levels of TC and LDL-C were still lower
when compared with those of the 10 mg group [ (4.26+1.03), (3.47+1.41)mmol/L, all P<0.05]. The grip strength was signifi-
cantly lower in the 10 mg group than the drug withdrawal group [ (15.31x4.71) vs (18.58+3.43)kg, P<0.05]. Moreover, the
incidence of frailty level increasing by at least 1 level was 35.3%(12/34) in the 20 mg group, 18.2% (6/33) in the 10 mg group,
and 9.7% (3/31) in the withdraw group (P=0.036). Conclusion Statins may further exacerbate age-related declines in muscle

function and accelerate frailty.
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Table 1 Comparison of baseline data among three groups
Item 10 mg group (n=34) 20 mg group (n=33) Drug withdrawl group (n=31) P value
Age(years, x+s) 87.3+6.8 87.4+6. 1 89.2+6.4 0. 409
Gender[ n( %) ] 0.117
Male 21(61.8) 20(60.6) 12(38.7)
Female 13(38.2) 13(39.4) 19(61.3)
BMI( kg,/lrn2 , X*s) 22.72+2.92 23.21+3.96 21.86+2. 62 0.243
Hypertension[ n( %) ] 18(52.9) 16(48.5) 17(54.8) 0.871
Diabetic mellitus[ n( %) ] 10(29.4) 8(24.2) 9(29.0) 0.872
CHD[n(%) ] 15 (44.1) 15(45.5) 14(45.2) 0.993
Cl n(%) ] 1(2.9) 1(3.0) 0(0.0) 0.623

BMI: body mass index; CHD: coronary heart disease; CI: cerebral infarction.
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Table 2 Comparison of lipid-lowering effects among three groups

(mmol/L, x+s)

10 mg group (n=34)

20 mg group (n=33)

Drug withdrawl group (n=31)

Item Before 12 months 24 months Before 12 months 24 months Before 12 months 24 months
taking after taking  after taking taking after taking  after taking taking after taking  after taking

drug drug drug drug drug drug drug drug drug
TC 4.41£0.99 4.24+0.99 4.26+1.03 4.29+0.92  4.05+0.97 3.84+0.96" 4.16+1.03  4.35+0.98  4.36+0.95
TG 1.45+0.38 1.69+0.39 1.60+0.44 1.32+0.53 1.68+0.42 1.53+0.46 1.36+£0.44 1.58+0.43 1.67+0.41
HDL-C  0.96+0.38 0.93+0.41 0.93+0.31 1.01+0.39 1.03+0.41 1.07+0.35 1.10+0.41  0.98+0.42 1.08+0.33
LDL-C 3.57+1.44  3.14x1.48 3.47+1.41 3.59£1.07 2.61+1.33 2.48+1.33" 3.12+1.37 3.00+1.25 3.19+1.30

TC: total cholesterol; TG triglycerides; HDL-C; high-density lipoprotein cholesterol; LDL-C ;low-density lipoprotein cholesterol. Compared with taking

10 mg group and drug withdrawl group, * P<0. 05.
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Table 3  Comparison of indices of sarcopenia among three groups

(xs)

10 mg group (n=34)

20 mg group (n=33)

Drug withdrawl group (n=31)

Item Before 12 months 24 months Before 12 months 24 months Before 12 months 24 months
taking after taking  after taking taking after taking  after taking taking after taking  after taking
drug drug drug drug drug drug drug drug drug
Grip strength(kg) 16.54+5.42 16.59+5.26 15.31+4.71" 17.73£5.66 17.77+5.65 15.77+3.71" 18.87+3.28 18.77+£3.27 18.58+3.43
ASMI(kg/m?) 14.97+2.23 14.40+2.17 14.40+2.73 14.57£2.49 14.46+2.26 13.90+2.33" 15.21+2.88 15.16+2.51 15.27+3.16
4.5 m walking time(s) 11.78+3.97 11.98+4.14 12.17+4.13  11.58+4.06 11.88+4.12 11.81+4.17  12.78+3.48 13.80+3.35 13.77+3.59

ASMI; appendicular skeletal muscle mass index. Compared with drug withdrawl group, * P<0. 05.

3 it i

WL E S LS sl 2 | JILT ) T e 0 JUL P 2 e ik
IRAFHE M ZRGAE, il T A, 2 B i 10 T G
RrRIZE 0 REFGLE AR S AR IR A O, 3 5 R X
IREER B o B SE N T o T A AR AR ] 9 &
BILRL , LA 2 o 559 1) B 8 A BRIRAS | R AR OB
FZ Y VAR N FH 25 (AN BL R IR I
LA HIENIE LR ESE L

By Jbk ks #E A AR PE O 1ML % %% (atherosclerotic
cardiovascular disease , ASCVD) J& S ECEAE ASET-FI
SR A T R R B Hrb o B R R
ASCVD J U KA F RS fER R Z 2011 4F
KR O JIE 975 2% 25 ( European Society of Cardiology,

ESC) /BN sl Bk ki FEA AL 2% 2 ( European Atheroscle-
rosis Society, EAC) " 2013 4 35 [ .0 JE 5 2% &
( American College of Cardiology, ACC) /3 [0 JE 1
2> ( American Heart Association, AHA ) (21 2015 4F
S F % BR i ¥p 25 ( National Lipid Association ,
NLA) "™ 2016 4FF B & 1T 89 B S LG 5 & By
TRFER B E TTT 2GRy 7 i i B f, (5
B NI T S 25 W) R A A 4 LA B KRG T 0%
MEAAAAESIL, 2015 AEEHETT I AR 5+ &
RN TT 28 25 W v [ L o R ) g g 3R
AR NG S5 W R B A . AR Z
T R AR B RS L AR D e K R
T e 0 3 55 RR A IR PH AT 2 2 ) R A T B R Y

S



<250 - WPEBEZIRELRE 2019454 A28 H 518 % 44 Chin J Mult Organ Dis Elderly, Vol. 18, No.4, Apr. 28, 2019

AWFFE AL 98 ) 5 iy H A2 55 /B 3, W 5 R
CFS it =6 4%, 43 9 20 mg £ .10 mg 4L FI5 2540
TRIT IR T I AR A R TR =
1AIT 24 A~ HEF,20 mg 401 TC A1 LDL-C 7K
BHAMH FEAC H 25 54 Go it 2 8 30, SR B 7 i
I T2 Wlis A P AR A T g, (H A
AR B S B E IR A ZE AL . WP R i
A LDL-C #1 TC 7K W R TR A28 A, BHAK TC
IKFA] g 5 B A

JRIT 24 S ARE,20 mg 4 % 10 mg 4 HBH 4R
TV 2 4 AR, IR 20 mg 2H 5 5 5855 7 2%
B, ASMI 34525 A BEAR, DL R85 RAR/R T 25 2Y
Py nl Be IR S AH DG WL RE T B, sk 2 55 & A4
AT el A B 80 XU T v R A/ LA IX g Bt F) T S
PEBAGIAIF 5T 25 SR AR 2 B, 5 I8 e AN i P e I IR ] e
25 RE AR L A R A TT S 25 W 1 2 AF R A R T
A X ST 25 LR ML 2 sh it
RS LA S5 A o

H R T 22595 | WL E (9 AL B8 i AN T 4
R 5% 3R BRI A s ) B A T T 2 25 s il 26
LA Q10 FYA B, NI 52 M I W2 5% 1) 1E # i
i TE TR ORI Y 1E B T RE , ANBEN LA 21 4R
IR 1) = BB IR 1 (adenosine triphosphate , ATP)
B o TR 2 R LR P4 1) 25 A AR R R R L, AT
SEOAMAET-Y AR K, T 252
A SEL DT FIEL [ A 5 oK, S S0 4 M L T 5 g O L
1) % 08 200 REL RS ol 2 A i A 3 T S e 240 A S 1
OB T il B LA R A

S AT 2 T BN RE 4V FE L T GE
A — e 2R AL RIVE RS R, 5i4h,
WL BB R B S 28 U T RE S
INZS A EE R E XU, e AR T i
I 3 2 A BE 77 REAIG, 7T A Qs 25 o AR 2 AN
B /NER IS N B, NI E 25 RIER . =ik &
AR ) A7 S WUSE T R B Z AR BT
B SZ BRI A RE 22 2 AR T BE A 5 | i 247
AT 2540 S @IV F B SRR 2 b8 bR B
AR i e s 55 8 AR R A T T 25 2Y
YrBsf N

ATIEFE B R BR A S B s NEEARTISY , B T B
), B 43 i R I B9 SR R I, B T 4.5 m
AR IR, 7EGE T2 e R A e KA T3, AT
REETU R — B W2, TEEE T ORIBEGE T,
FEAS B | S S I TR T 2 2 0 AF 4 55
FRISZNR SRR T i R 2 0 8 SO R

[ &% k]

(1] PEBA MG S & A RIS & i 2. T E A S

SR BIATEH (2016 EITHR) [J]. AR MERALE, 2016,
44(10): 833-853. DOI. 10. 3760/cma. j. issn. 0253-3758.
2016. 10. 005.
Joint Committee of Revised Chinese Guideline for the Management
of Dyslipidemia in Adults. Chinese guideline for the management
of dyslipidemia in adults (2016 revision) [ J]. Chin J Cardiol,
2016, 44(10): 833-853. DOI. 10. 3760/cma. j. issn. 0253-
3758.2016. 10. 005.

[2] Masanes F, Culla A, Navarro-Gonzalez M, et al. Prevalence of
sarcopenia in healthy community dwelling elderly in an urban area
of Barcelona( Spain) [ J]. J Nutr Health Aging, 2012, 16(2) .
184-187.

[3] Fried LP, Tangen CM, Walston J, et al. Frailty in older adults:
evidence for a phenotype [ J]. J Gerontol A Biol Sci Med Sci,
2001, 56(3) . M146-M156.

[4] Rockwood K, Song X, Macknight C, et al. A global clinical
measure of fitness and frailty in elderly people[ J]. CMAJ, 2005,
173(5) : 489-495. DOI; 10. 1503/ cmaj. 050051.

[5] Scott D, Hayes A, Sanders KM, et al. Operational definitions of
sarcopenia and their associations with 5-year changes in falls risk
in community-dwelling middle-aged and older adults[J]. Osteoporos
Int, 2015, 25(1) ; 187-193. DOI; 10. 1007/s00198-013-2431-5.

[6] Landi F, Liperoti R, Russo A, et al. Sarcopenia as a risk factor
for falls in elderly individuals: results from the iISIRENTE study[J].
Clin Nutr, 2012, 31(5): 652-658. DOI. 10. 1016/]. clnu.
2012. 02. 007.

(7] Tk, Edl. InEEENERGEIEMBIRIIET]. b
BRI, 2015, 34(12): 1281, DOI: 10. 3760/ cma.
j. issn. 0254-9026. 2015. 12. 001.

Yu PL, Wang JY. Emphasis on prevention and treatment of frailty
syndrome in the elderly[ J]. Chin J Geriatr, 2015, 34 (12).
1281. DOI. 10. 3760/ cma. j. issn. 0254-9026. 2015. 12. 001.

[8] Hwang AC, Liu LK, Lee WJ, et al. Association of frailty and
cardiometabolic risk among community-dwelling middle-aged and
older people; results from the I-Lan Longitudinal Aging Study[J].
Rejuvenation Res, 2015, 18(6): 564-572. DOI. 10. 1089/rej.
2015. 1699.

[9] Pilotto A, Gallina P, Panza F, et al. Relation of statin use and
mortality in community-dwelling frail older patients with coronary
artery disease[ J]. Am J Cardiol, 2016, 118(11): 1624-1630.
DOI: 10. 1016/]. amjcard. 2016. 08. 042.

[10] Yang G, Wang Y, Zeng Y, et al. Rapid health transition in
China,1990-2010; findings from the Global Burden of Disease
Study 2010[J]. Lancet, 2013, 381(9882) . 1987-2015. DOI.
10. 1016/50140-6736(13) 61097-1.

[11

[

European Association for Cardiovascular Prevention & Rehabilita-
tion, Reiner Z, Catapano AL, et al. ESC/EAS guidelines for the
management of dyslipidaemias: the task force for the management
of dyslipidaemias of the European Society of Cardiology( ESC) and
the European Atherosclerosis Society ( EAS) [ J]. Eur Heart J,
2011, 32(14): 1769-1818. DOI: 10. 1093/ eurheartj/ehr158.

[12] Stone NJ, Robinson JG, Lichtenstein AH, et al. 2013 ACC/AHA



TR LA B RAE

20194F4 H 28 H 18 % %54 1Y] Chin J Mult Organ Dis Elderly, Vol.18, No.4, Apr. 28, 2019

- 251 -

guideline on the treatment of blood cholesterol to reduce atheroscle-

2010, 39(6) : 674-680. DOI. 10. 1093/ ageing/afq129.

rotic cardiovascular risk in adults;a report of the American College [17] Lee DS, Markwardt S, Goeres L, et al. Statins and physical activity
of Cardiology/American Heart Association Task Force on Practice in older men; the osteoporotic fractures in men study[ J]. JAMA
Guidelines[ J]. Circulation, 2014, 129(25 Suppl 2) : S1-545. Intern Med, 2014, 174(8) : 1263-1270. DOI: 10. 1001/jama-
DOI: 10. 1161/01. cir. 0000437738. 63853. 7a. internmed. 2014. 2266.
[13] Jacobson TA, Tto MK, Maki KC, et al. National lipid association [18] Marcoff L., Thompson PD. The role of coenzyme QIO in statin-
recommendations for patient-centered management of dyslipidemia: associated myopathy; a systemic review[ J]. J Am Coll Cardiol,
part 1 — full report[ J]. J Clin Lipidol, 2015, 9(2) : 129-169. 2007, 49(23) . 2231-2237. DOI; 10. 1016/j. jacc. 2007. 02. 049.
DOI: 10. 1016/]j. jacl. 2015. 02. 003. [19] Nishimoto T, Tozawa R, Amano Y, et al. Comparing myotoxic
[14] Aronow WS. Lipid-lowering therapy in older persons[J]. Arch effects of squalene synthase inhibitor, T-91485, and 3-hydroxy-3-
Med Sci, 2015, 11 (1) 43 - 56. DOI. 10. 5114/aoms. methylglutaryl coenzyme A ( HMG-CoA ) reductase inhibitors in
2015. 48148. human myocytes [ J ]. Biochem Pharmacol, 2003, 66(11):
[15] Szadkowska I, Stanczyk A, Aronow WS, et al. Statin therapy in 2133-2139.
the elderly: a review[ J]. Arch Gerontol Geriatr, 2010, 50(1) . [20] Frishman WH, Aronow WS, Cheng-Lai A. Cardiovascular Drug
114-118. DOI; 10. 1016/]. archger. 2008. 12. 012. Therapy in the Elderly[ M]. 5th ed. Boca Raton: CRC Press,
[16] Petersen LK, Christensen K, Kragstrup J. Lipid-lowering treat- 2013, 67-103.

ment to the end? A review of observational studies and RCTs on

cholesterol and mortality in 80 + -year olds [ J]. Age Ageing,

(i THE

(PEZFZREHRREAT)“laRFRERTR”EBHIER

11 PR 2138 ( Clinicopathological Conference, CPC) &I PRSZ B H (1 — A EZIRAT B2 #FHEVEX BE 17 Mk k2
RH— R JEHR T —SE SEEAN W T 2 255 B I I R R I SE 00 S Ry |5 1 27 A R BHLAG: A 45 45 30
S5 — 7 T AT LA BR R IS WO T 2 1097 I 58 IR A2 25, 03— 5 T IR R T S I DA 5 U 44 48 B8 47 ) 428 26 R 5 FF i 174
K S EIRAISITRE S . — RS AP RIS AR AR R E ARSI RIS HOM , 2 HA S LU B AT 2K

U ARG ETIE " — BRI — MO H R KIE 5% . TR — 2 It i 138 5 A2
BE RS WA BN FERE IR, 72 TAESCBerh, FATHLHE T I3 RV & 0 A8, Xof 1 PR B8 SO AR Ut AT T
PR, (D) MEETESCE T B 4 (MARAE SR TEI R L) AEE A A XHBIER, (2) CFIESCHH 3, IECHTA &
AT R P SR ISR R TFATIRE” . (3) Bkl il LU EEE 2 DL 1], nT U2 Wi B (55 18 e
HIEZ I RIE JRYT LB AT 1], 7R AT S oAt ok PR 52 A 4 5 i 2 LI 91

ARG | KT G A TS sl A DGR 1

B E S H AP R 20« G AR ERIT 8" 303,

Hutik. 100853 JLHUTH & 24 28 5 ( PAEBAE BB B A E) dfE
HLiE: 010-66936756

B3k . www. mode301. cn

E-mail; zhlndqg@ mode301. cn



