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Abstract — Highly active antiretroviral therapy (HAART) has reduced AIDS-related morbidity and mortality; however, it
has been associated with metabolic abnormalities including dyslipidemia and dysglycemia depending on the regimens used.
The aims of this study were to analyze the prescription patterns of antiretroviral agents and to examine the prevalence of
lipid abnormalities among the prescriptions of HAART. The electronic medical records (EMR) of HIV patients were ret-
rospectively reviewed from January 2007 to September 2012 hased on our inclusion criteria. The patients who had taken
HAART for at least 3 months were included in this study. The lipid profiles of patients on antiretrovirals (ARTs) were col-
lected from his or her laboratory data, and dyslipidemia was defined as total cholesterol (TC) >240 mg/dL and triglycerides
(TG) >200 mg/dL. Eighty-four prescriptions were discovered during the study period. Twenty-three prescriptions were the
combination of two nucleoside reverse transcriptase inhibitors (NRTIs) and one non-nucleoside reverse transcriptase inhib-
itor (NNRTT). Fifty-three prescriptions were the combination of two NRTIs and one protease inhibitor (PI) and thirty-nine
prescriptions of them included a PI booster. Eight prescriptions were the combination of two NRTIs and one integrase inhib-
itor. The Incidence of hypertriglyceridemia among the patients receiving HAART was totally about 41.7% (2NRTIs+ PI reg-
imen vs. 2NRTIs+NNRTI regimen vs. 2 NRTIs+integrase inhibitor regimen, 52% vs. 12.5% vs. 25%), but there was no
incidence of hypercholesterolemia. This study investigated that the prescription medication patterns and dyslipidemia asso-
ciated with lipid abnormalities among HIV patients receiving HAART. The types of HAART prescription regimens had an
effect on the occurrence of hypertriglycemia. Further studies related to metabolic abnormalities and adverse effects of HIV
patients on ARTs are needed in the near future.

Keywords [] HIV, HAART, prescription, NRTI, NNRTI, PI, INSTI, dyslipidemia

HIV 7 gzte] x| 7o) 2role e ERulolg 2~ thA| 2
(highly active antiretroviral therapy, HAART)S 1990 t)] =4t
of 27l% o], HIV 73A%Ae] vloli A 8% 55 a4
o A7, 7183 W ES Ao R Q18 HIV

#Corresponding Author

Eun Joo Choi

College of Pharmacy, Chosun University,
Dong-gu, Gwangju 501-759, Korea

Tel.: 062-230-6382 Fax.: 062-222-5414
E-mail: ejchoi@chosun.ac.kr

309 Pilmun-daero,

85

el 23t AFgES A B ZE 7GR
HAARTE= wEo A= g@Akas oA#| (nucleoside reverse
transcriptase inhibitor, NRTI), H772E A= JAALEGA A
Al (nonnucleoside reverse transcriptase inhibitor, NNRTI),
o] 7)) A (protease inhibitor, PI), £& &4 A|A)|
(integrase inhibitor, INSTI), chemokine receptor-5 antagonist
(CCRo)= sk A% 7Y aMo® 2572 NRTI ¢k
=0l 1~2%72] PI oFes StellA| 8 Folshu, 285+<]
NRTI oFzol 1572 NNRTI oF=-5 ®-8 Folshz Zlo] Uit
Ao}, wlok o] st x7] X857} Adehd, oHE AAE vpto]

WMES g4



86 ERE R

=
T

o
ral
J}O
A

o

thl AlEshs 2] foltt)

AR, teket Alm50] F4 gl wel HAARTe] J8t ©7]
FxRgunt olu2}, o= A 85 (dyslipidemia) ¥ A& #Ed

(insulin resistance)?} AW F-3E o]4H(body fat abnormalities)
I 2 grfoldeare] F-a-go] ofe] AEelA] Halsa

o]l;}146) oA A Y=o A FTWA] Az ﬂ(coronary heart
disease, CHD)¥} =2 A& aHA] Agke] 91384dS S7MA1A, o]
2fgk Agkow gk HIV 7Hgte] APLES S7H71E 3l

2 oA QUrkA™ H ATl ritonavire} 2 PIS} NRTI
= 8 FolsllE 73 T A (triglycerides, TG & =

2HZ(total cholesterol, TC)Q] X7} A5dh= o x| AdSE
o] AEo] =2 A1 07 EREO Y, nevirapine 3= efavirenz
],7l0 NNRTI'— NRTIQ], tﬂ%“r‘o% }\] o]x\]—;q;dgzo tﬂ—/\ge

o] Lo} FHAsle} -2 HAEIA A AFNE HF= A
oy E_LQ 9}]:]_'3,4,10 -13)

HAARTE AHS3H= HIV A 8A}olA

St S A¢, vl =1 A5 (Department of Health and Human
Service, DHHS) 20123 HIV/AIDS X & 7lo|=glle] ul=d
statinZ]] oo} fibrateS 94 Akl Huskar ok
#t o] gk 7jo|=ele] 2713 HAARTE “AIsk= HIV 2
A3xle] TG 2 TCo AU Ak Fe|A~8|E (low density
lipoprotein cholesterol, LDL-C)2] W3}l #3t A9} statin®]
1} fibrate 52 k=S 713 ¥ lipid profile®] 3} oF4; gl
FH|EZnole] s oFEte] Mg algol wet thekst A7) o]
_E,—O%X] -7 O]'[:]_ 11,12,16-20)

T, ol gt o] ARES FE WRIoLr HIV Heigh
A7} B opzelglE SA O o] Folxl Hhdef|, 2013 =l
HIV 793k1171 8,6621 (At 92.1%, 1A} 7.9%)° T3t =
Bshal, shele A0 7§ A BEs Abglolh ) u)
2hA, S HIV ZF38kE oido = gh d5e] o] i
H Qlet, o]of] & A E $RlS ti e ® HIV e

213 HAARTE Ale8stal Sl #x1e] o] A Hd 859 oy

otr 7] flato], A3 A9 gt 3z} ¥e] HIV A%kt

I oS AR, HAARTS mhE o dxdd5e] iy
qj I AR s B A s el

oy IAAEZ o] WA

(2 1o HU
_)‘ﬂ
i
T
o]
o=
1~

_1>4

017

17 CHA

20074 1€ 194%E 20124 99 30L7HA] F4A] 325
He A el HIV oy 334 dddg5
(Acquired Immune Deficiency Syndrome, AIDS)S I hike

A F Y EZMO)HA YA QRS 3/Y o 2|57
Bosl 8212 fplos TakAel Wb o s JTallr). 184 1)

H

to] soldlx) Bl X|&A 07 PAAXS ASEA] k2 3kx;
Aol ALstgich. B AT o] APk
AB|(IRB)2] 9] WA S91& 1ol A1E rh(2012-11-001).

rlr ¢

N S e

=] 2 o 715 U [Aaks) Al4Ee)] 27w AFgel
Al gAke] o), A, | ERutole] A iAW, w54, 3
Hlo]2] 2 oA o]g]o] H-goks gl FHEASES FAlsIgict. &l
EZnpoleiA tlerlo] TC 2 TG} €% o 5% (glucose, GL)
of MRl e Ak Slal gAlzo] HE5 Al E 3
W8] F(NRTI+PE*, NRTI+NNRTE?, NRTI+INSTEA)C 2
ol AR AT 3 ol EF5FEE ARG =
st S ERblo|HA AL =4S A1) S8 creatine
kinase, AST @ ALT, T-bilirubin®] =% 7 =35It

FHERole A oFas HE5 $ oI AIFTE] NI
= Aol wt reh] flel vhet 22 JolE ARgSt
Atk 34 Bz 717 T Sk TC7L 240 mg/dL o) dol Avk
TG7} 200 mg/dL o1dR1 7395 oldx|ddF o= st
NHGTE 4 #7135 S48 GLo] 200 mg/dL o]/l
7= A olsisint.

A B4

SPSS 18.0% &&ato] HFE W Rk 2 MEET 324
afglom], ALEHFE Hat 230k UERAITh 2R
A4 574 Wlii= one-way ANOVAE AME3I301, 7} F=IE
Zajolei s A} uAAETI ] WAl wakiAle AR
AT B A2 p-valueZ} 0.05 PR A5 SA1A L
A R S i S A SR L o A

o7 At

Table IellA] AASHE v}l o], Aol ol HIV 74
A= F 84O BT Ao, it Lol 48,7419, L}
o]i= 404 vlnkel] &ER= S} 26W(31.0%) 0% 71 Wk
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Table I - Characteristics of study subjects

Variable Category n %
Gender Male 84 100.0
Age group <40 26 31.0
40-49 16 19.0
50-59 22 26.2
>60 20 23.8
HAART NRTI+NNRTI 23 27.4
NRTI+PI 53 63.1
NRTI+INSTI 8 9.5

HAART, high active antiretroviral therapy; NRTI, nucleoside
reverse transcriptase inhibitor; NNRTI, nonnucleoside reverse
transcriptase inhibitor; PI, protease inhibitor; INSTI, integrase
inhibitor.

Table II - The patterns of HAART regimens prescribed in the
study institution

HARRT A B n
NRTI+NNRTI ABC/3TC EFZ 9(10.71%)
ZDV/3TC EFZ 9(10.71%)
dT4/3TC EFZ 3(3.57%)
TDF/FTC EFZ 2(2.38%)
NRIT+PI (PI/r) ABC/3TC ATV 7(8.33%)
dT4/3TC ATV 2(2.38%)
ZDV/3TC ATV 5(5.95%)
ABC//3TC LPV/r 8(9.52%)
dT4/3TC LPVi 6(7.14%)
ZDV/3TC LPVr 23(23.38%)
TDF/FTC LPV/r 2(2.38%)
NRTI+INSTI TDF/FTC RAL 8(9.52%)
NRTI, nucleoside reverse transcriptase inhibitor; NNRTI,
nonnucleoside reverse transcriptase inhibitor; PI, protease

inhibitor; ABC, abacavir; 3TC, lamivudine; ZDV, zidovudine; ddI,
didanosine; dT4, stavudine; TDE tenofovir; FTC, emtricitabin;
EFZ, efavirenz; ATV, atazanivir; LPV/r, lopinavir/ritonavir; RAL,
raltegravir; INSTI, integrase inhibitor.

|

=2 70

Table Tl A|A18HTE. HAART @0 PIZ A %,
TCe} TG7F 22} 157.25 mg/dLol 173.75 mg/dL, 192.49 mg/dL

Table III - Changes in serum lipid and glucose levels
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Fig. 1 - Changes in total cholesterol levels according to HAART
regimens. NRTI, nucleoside reverse transcriptase inhibitor;
NNRTI, nonnucleoside reverse transcriptase inhibitor; PI,
protease inhibitor.
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Fig. 2 — Changes in triglyceride levels according to HAART regimens.
NRTI, nucleoside reverse transcriptase inhibitor; NNRTI,
nonnucleoside reverse transcriptase inhibitor; PI, protease
inhibitor.
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Var. Category Baseline 12Wks 12 Wks-Baseline P
TC NRTI+NNRTI 162.43+36.53 166.13+37.55 3.70+23.00 0.449
NRTI+PI 157.25+38.45 173.75+40.36 16.51+28.70 <0.001
NRTI+INSTI 150.88+25.65 155.63+29.20 4.75+28.60 0.737
TG NRTI+NNRTI 207.48+122.35 152.17+79.31 -55.30+117.89 0.035
NRTI+PI 192.49+142.06 261.43+174.50 68.94+117.29 0.006
NRTI+INSTI 183.63+84.10 154.38+93.62 -29.25+77.23 0.320
GL NRTI+NNRTI 98.14+19.66 96.00+15.56 -2.14+26.05 0.698
NRTI+PI 93.15+15.04 94.08+16.95 0.93+20.39 0.740
NRTI+INSTI 95.63+19.11 93.05+20.93 -2.58+22.14 0.768

TC, total cholesterol; TG, triglyceride; GL, glucose; NRTI, nucleoside reverse transcriptase inhibitor; NNRTI, nonnucleoside reverse

transcriptase inhibitor; PI, protease inhibitor.

Vol. 59, No. 3, 2015



88

Table IV — Changes in liver functions and platelet levels

Var.

Category Baseline 12Wks 12Wks-Baseline P
Platelet NRTI+NNRTI 235.04+82.06 252.78+65.98 17.73+71.14 245
NRTI+PI 275.02+295.87 245.15+97.87 —29.86+294.53 464
NRTI+INSTI 236.50+49.73 213.75+53.25 —22.75+59.08 312
AST NRTI+NNRTI 27.79+12.00 25.25+12.80 -2.53+17.92 .505
NRTI+PI 33.57+31.07 26.42+21.16 —7.16+34.94 143
NRTI+INSTI 21.09+6.80 31.33+22.34 10.23+21.60 222
ALT NRTI+NNRTI 28.73+12.84 22.85+9.65 -5.88+15.16 .076
NRTI+PI 33.08+28.01 26.68+30.58 —6.40+40.19 252
NRTI+INSTI 19.88+11.55 31.41+28.62 11.54+29.66 308
TB NRTI+NNRTI 0.60+0.38 0.59+0.51 -0.016+0.31 814
NRTI+PI 0.95+1.29 0.93+0.58 -0.023+1.24 .890
NRTI+INSTI 0.81+0.47 0.64+0.24 -0.17+0.40 271

AST, aspartate aminotransferase; ALT, alanine aminotransferase; TB, T-biliribin ; NRTI, nucleoside reverse transcriptase inhibitor;
NNRTI, nonnucleoside reverse transcriptase inhibitor; PI, protease inhibitor; INSTI, integrase inhibitor.

Table V —Incidence of hypertriglyceridemia

N (%)
HAART Total
0~200 201~500 501~750 750 o)A
NRTI+PI 25 (47.2%) 22 (41.5%) 5 (9.4%) 1 (1.9%) 53 (100.0%)
NRTI+NNRTI 18 (78.3%) 5 (21.7%) 0 (0.0%) 0 (0.0%) 23 (100.0%)
NRTI+INSTI 6 (75.0%) 2 (25.0%) 0 (0.0%) 0 (0.0%) 8 (100.0%)
Total 49 (58.3%) 29 (34.5%) 5 (6.0%) 1 (1.2%) 84 (100.0%)

NRTI, nucleoside reverse transcriptase inhibitors; NNRTI, nonnucleoside reverse transcriptase inhibitors; PI, protease inhibitors;

INSTI, integrase inhibitor.
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tenofovir/emtricitabine(TDF/FTC)S NRTIZ F3alal QAqk,
el TDF/FTCE E=518k Alflo] 2012d0)eh= 45 7iebst
o, 34 #Z 7|F Foll Eelxl= 7lol=ekele] wt HAART
Qo] A= A= U A0 T Al
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