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Abstract

This study aimed to determine the safety and the effectiveness of atorvastatin and rosuvastatin using
alone compared with atorvastatin and rosuvastatin using with fibrate (gemfibrozil or fenofibrate) in reducing
low-density lipoprotein cholesterol (LDL~C), and achieving LDL-C goal according to NCEP ATPIII guideline
among HIV-infected patients who were recieving boosted-PlIs or Pls. A retrospective cohort study was
conducted by using medical records among patients who came for follow up during January 1, 2010 through
June 30, 2012 at Bamrasnaradura Infectious Disease Institute. The participants must age >18 years at
statin-starting date, had LDL-C records at least 2 times: within 3 months before the first statin was used
with boosted PIs (or PI) and after being used concomitantly for at least 3 months and had never used any
statin 3 months before boosted-PIs starting. Lipid profiles and related data at least for 1 year before and after
statins/boosted PIs using were determined and collected. Outcomes were the rates of adverse events (AEs)
and the effectiveness of atorvastatin and rosuvastatin: mean % LDL-C reduction and LDL-C goal achieve-
ment according to NCEP ATP III. Of 116 patients, 82 were men and 34 were women: mean of age was 45
years; 53 used atorvastatin: 14 with gemfibrozil and 14 with fenofibrate; 63 used rosuvastatin: 14 with
gemfibrozil and 15 with fenofibrate. AEs were found 4 (3.5%), 2 with myalgia and discontinued statins and
another 2 with CPK - increasing >2 times of ULN but they could continue both statins and fibrates. Of 4 AEs
cases, 3 used LPV/r regimen and 1 used LPV/ATV/r, all used rosuvastatin 10 mg daily with fibrates: 3
with gemfibrozil and 1 with fenofibrate. Of total, rosuvastatin was more effective than atorvastatin, both
mean % LDL-C reduction (33.0% vs 24.1%, p = 0.015) and LDL-C goal achievement (68.3% vs
49.1%; OR = 2.23, p = 0.036). This study revealed that statin-monotherapy comparing with statin-
fibrate combination didn’t affect the effectiveness of both rosuvastatin and atorvastatin in reducing LDL-C
levels (p = 0.395 and 0.619, respectively) and in achieving the goal of LDL-C (p = 0.314 and 0.185
respectively). Of 59 cases who used statins alone, rosuvastatin was more effective than atorvastatin in
reducing LDL-C (34.9% vs 22.9%, p = 0.025) and achieving LDL-C goal (OR = 4.27, p = 0.008).
Of 57 cases who used statins with gemfibrozil or fenofibrate, the mean % LDL-C reduction in rosuvastatin
group and atorvastatin group did not significantly differ (p = 0.778 and 0.235, respectively), as well as
achieving the goal did not significantly differ too (OR = 2.75, p = 0.225 and OR = 0.64, p = 0.550,
respectively). In summary, if it's necessary to use atorvastatin or rosuvastatin with gemfibrozil or fenofibrate,

atorvastatin is preferable to rosuvastatin for more safety and no difference in effectiveness.
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National Cholesterol Education Program
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Table 1 ATP III classification of total cholesterol, LDL cholesterol and triglyceride

Total cholesterol (mg./dL.)

LDL cholesterol (mg./dL.)

triglyceride (mg./dL.)

optimal: <100

desirable: <200

borderline high: 200-239

high: 160-189
very high: >190

high: >240

borderline high: 130-159

normal: <150

near optimal /above optimal: 100-129

borderline high: 150-199

high: 200-499
very high: 2500
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Table 2 Baseline demographics of HIV-infected patients who received boosted PIs or PI concomitantly with statins

characteristics total atorvastatin (N = 53) rosuvastatin (N = 63) p-value
N N (%) Mean (S.D.) N (%) Mean (S.D.)
Age (year) 116 53 (45.7) 45.2 (8.5) 63 (54.3) 44.9(8.3) 0.839
LDL-C (mg./dL.) 116 53(45.7) 197.8(41.3) 63(54.3) 208.7 (56.9) 0.249
- Male: LDL-C 82 42(51.2) 191.3(38.4) 40(48.8) 210.1(63.1) 0.106
- Female: LDL-C 34 11(32.4) 222.4(44.6) 23(67.6) 206.2 (45.5) 0.337
TC (mg./dL.) 95 40(42.1) 290.8(46.4) 55(57.9) 299.8 (80.1) 0.528
HDL-C (mg./dL.) 105 47 (44.8) 46.6(15.8) 58(55.2) 50.4 (14.8) 0.204
TG (mg./dL.) 115 53(46.1) 343.8(218.2) 62(53.9) 335.2(358.7) 0.880
FBS (mg./dL.) 87 38 (43.7) 110.2(39.0) 49(56.3) 101.9(21.4) 0.209
ALT (U/L) 78 31(39.7) 25.8(14.9) 47(60.3) 28.80(29.0) 0.606
CD, (cells/em®) 99 46(46.5) 434.6(261.9) 53(53.5) 4717.6 (215.3) 0.372

gthe 57 9elfen stating anAY fibrates  unTglfenamhmaluidaauas/viaennldinm
(i 85nW1 mixed dyslipidemia luamziigie  aimsiisdunsaadaauasiilame (5NN 3)

Table 3 Number of patients who used concomitant drugs to treat CVD and diabetes (DM)

concomitant drugs atorvastatin rosuvastatin total

N =253 N =63 N=116
Gemlfibrozil 14 (26.4%) 14(22.2%) 28 (24.1%)
Fenofibrate 14 (26.4%) 15(23.8%) 29(25.0%)
Anti-diabetics (DM drugs) 6(11.3%) 6 (9.5%) 12 (10.3%)
Antihypertensives (HT drugs) 3(5.7%) 5(7.9%) 8 (6.9%)
Both DM & HT drugs 2 (3.8%) 3(4.8%) 5 (4.3%)

gthedulneflden ARVs gasiidl LPV/r (61 578, 52.6%) SDNEINIAD ATV /r MNUMTNT 4

Table 4 Baseline means of LDL-C (mg./dL.) in 116 patients grouped by PIs

PIs total (N = 116) atorvastatin rosuvastatin
N (%) Mean (S.D.) N Mean (S.D.) N  Mean (S.D.) p-value

All Pis 116 (100) 203.7 (50.5) 53 197.8(41.3) 63 208.7(57.0)  0.249
LPV/r 61(52.6) 202.3(48.5) 32 197.2(40.6) 29 207.9(56.1)  0.396
DRV /r 6(5.2) 221.8(49.4) 1 2590 5 214.4(51.4) 0.472
ATV/r 20 (17.2) 200.5(37.3) 7 211.3(39.8) 13 194.7(36.2) 0.357
ATV 400 mg. 2(1.7) 194.0(4.2) 1 191.0 1 197.0 NA

SQV/r 4(3.4) 159.3(32.6) 2 155.0(35.4) 2  163.5(43.1) 0.849
IDV/r 7(6.0) 212.1(5.9) 5 201.2(38.0) 2 239.5(101.1) 0.455
LPV/ATV/r 4(3.4) 196.0(61.7) - - 4 196.0(61.7) NA

LPV/SQV/r 8(6.9) 223.5(89.5) 2 158.5(37.5) 6 245.2(93.1) 0.265
LPV/IDV/r 4(3.4) 216.0(57.9) 3 202.7(62.9) 1 256.0 0.539
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Table 5 Baseline means of LDL-C (mng./dL.) stratified by statin-dose and concomitant fibrates

characteristics atorvastatin rosuvastatin

N  Mean (S.D.) 95% CI N Mean (S.D.) 95% CI p-value
dose of statins:
5 (N =18) 5 159.2(22.6) 131.1-187.3 13 191.1(32.8) 171.3-210.9 0.065
10 (N = 83) 37 194.2(37.7) 181.6-206.7 46 214.5(59.7) 196.8-232.2 0.076
20 (N =14) 10 222.4(41.6) 192.7-252.1 4 198.5(85.2) 63.0-334.0 0.483
30(N=1) 1 2760 - - - - NA
concomitant fibrates:
no fibrate 25 204.9(38.7) 188.9-220.9 34 206.5(41.3) 192.1-220.9  0.879
gemfibrozil 14 216.4(45.9) 189.9-242.8 14 193.5(25.5) 178.8-208.2 0.115
fenofibrate 14 166.4(20.7) 154.5-178.4 15 227.7(95.5) 174.8-280.5 0.027

anmslidsUszasd e 116 9o i 4 918 (3.4%) Thaemsbiflssasdwlanainadesanen

statins ABNVEAEN 2 518 (NTNN 6)

Table 6 Number of patients who developed adverse events (AEs)

atorvastatin (N = 53)

rosuvastatin (N = 63)

adverse events

developed AEs discontinued developed AEs

discontinued

Myalgia - - 2 (3.2%) 2 (3.2%)
CPK> 2 ULN - - 2(3.2%) -
ALT>3 ULN - - - -
Total - - 4(6.4%) 2 (3.2%)

d' = 1 R g
HANAABINS LU NIUSEANFNY 4

(Y

e 14
rosuvastatin 1M2UIN 10 mg. %nuﬁ'umﬂaiu fibrates
sw# 1 Suusemuen LPV/ATV/r nauls
rosuvastatin éﬂ)ﬂlmﬁﬂﬁ gemfibrozil 600 mg. sz
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wwnglvingaen W9 2 62 @9 rosuvastatin Uz
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18 2 Sudsemuen zidovudine/lamivudine

uwag LPV/r L"%N‘l'{gf rosuvastatin &8¢ fenofibrate mi-
cronized form 160 mg. wiaunu LLW‘V]E]{E?\?LQW@J CPK
faulven rosuvastatin uaznasnnldenladszano s
Wiau wuh CPK Zuann 99.7 u 175 1U/L fihe
maazﬂ)m:‘jaﬂmn LLWTIEﬁ\]g\iM&‘IﬂEI’I rosuvastatin
uazlv gemfibrozil ttnY fenofibrate

87 3 SUUsEMUEN zidovudine/lamivudine
wae LPV/r 158N rosuvastatin 574AU gemfibrozil
Tael#en gemfibrozil anAauLiiau 10 Wou edui
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Table 7 Comparisons of mean percent LDL-C reduction grouped by concomitant fibrates

rosuvastatin atorvastatin
p-value
fibrates N Mean (S.D.) 95%CI N Mean (S.D.) 95%CI
total 63 33.0(17.4) 28.7-37.5 53 24.1(21.7) 18.1-30.0 0.015
no fibrate 34 34.9(17.1) 28.9-40.9 25 22.9(23.0) 134-324 0025
gemfibrozil 14 32.2(13.8) 24.3-40.2 14 30.5(17.5) 20.4-40.7 0.778
fenofibrate 15 29.7(21.4) 17.8-41.5 14 19.7(22.8) 6.5-32.9 0.235

P-value = 0.619

P-value = 0.395

frRnsMsanstau LDL-C laussq
Wavueen NCEP ATP 11T walagsiuwuin
rosuvastatin 89 LDL-C leussqihmanennnd
atorvastatin (OR = 2.23, p = 0.036) ﬂ‘iiﬁwrﬂ’lil
Tail@lgen fibrates wWisueunulgen fibrates
(gemfibrozil Y38 fenofibrate) &1 rosuvastatin 8¢
LDpL-C leussquihwminglidndu (p = 0.314)
@ULPINY atorvastatin (p = 0.185) ﬂiiﬁfgﬂ’m
1ulal%en fibrate 7 rosuvastatin 3ta® LDL-C
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(70.6% vs 36.0%; OR = 4.27, 95% CI: 1.42-
12.82, p = 0.008) 81l# gemfibrozil 31678
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Wae atorvastatin 9= 19 H® 469NU (OR = 0.64, 95%
CI: 0.14-2.82; p = 0.550) Famnsf 8
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anudaannauazlszanSuavag atorvastatin WAL rosuvastatin

Table 8 Comparisions of LDL-C goal achievement (N, %) grouped by concomitant fibrates

rosuvastatin atorvastatin 0Odds ratio
. p-value
fibrates N Achieved (%) N  Achieved (%) (95% CI)
total 63 43 (68.3) 53 26 (49.1) 2.23 (1.05-4.76) 0.036
no fibrate 34 24 (70.6) 25 9 (36.0) 4.27 (1.42-12.82) 0.008
gemfibrozil 14 11(78.8) 14 8(57.1) 2.75(0.52-4.44) 0.225
fenofibrate 15 8(53.3) 14 9(64.3)  0.64(0.14-2.82) 0.550
p=0.314 p=0.185
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