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AT EERLEE v4.0 HAGERR ICOG iz v 7z, 72DRV800mg, 7/ REJ/TA Y ¥ ¥ ¥ (TDFFTC)
4 = &2 ART MG E Nz T RET IV ARITH D,

CD4 #1% 200~300 cells/uL THER L, HIV-RNA & 13 #i il

FENRIER2FTHY, BEEREZRI1IRT, Non-  BIFZo720 X4E3 H, Z2BMICHELE, SR0OTE Wk
boost # 1% 9 #, RTV-boost # 10 5, COBI-boost # 13 i FITRAE, W5 HAREER, 2EOMRERN (4kg ) 25RO
725726 ¥F—=FF v 7, Non-boost HENST VT 7T ¥ )L LN7ze X2 HERED S BEFOLE, W ETREEY BE
(RAL), 7 #¥#F ¥, RTV-boost HATDRV, FAT V7 Lifish, A3k LCTA LAY UashilE &z, X4ES
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B TERIE MR (50%), 7LIVE—MEE (34%) 2% 20 DO ERTOMESHE & LT TA fRNES (15[
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boost #E 13 B 1 B (8%) ICEhZFhiEHON (£2).  WHE, 7LV F—MHaRk,

MR 5 D SEBUREBIIE 72 2 o 720 S HIEREESE O BN COBI- BRI @ X-8 4, TR ER CRERER & D Rk
boost BEIZ 1 ] (3%) RO HNI=A, THIEATOA NG B LRk 2 F8EUTK L HIV JUAM A % 5617 L ks
MEBIED TPt 5720720 WTFATHA FAIZ X 2WN5W  H, S\AABRE % o7z, BHEEARO CD4 i 25 cells/
ZFE RO SNz 2 BIOFEM 2 5T 5. uL, HIV-RNA # 13 160,000 copies/mL 72 - 72 X-8 4E 1 H,
RAL, TDF/FTC 12 & % ART 28B4 S 7z X-84E3 HIC

E 1 S PR RE & 560 L IRIS £ BW XL, U7 7 o ¥
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BRI © X2 48, PRAEFTIRAS C HIV JuiRba i % 7830 & FLIC HIV-RNA s3] B4 72 5 724 CD4 £ MR 13 74%
YeAVHIB U 720 WEHEE AT O CD4 $21d 203 cells/ul, HIV- R0 % 72 OB RIED PR G IE R R AR, X34

£1 B # B =

Non-boost RTV-boost COBI-boost AN
(n=9)% (n=10)" (n=13)" (n=32)
PR FBk 5 (44) 10 (100) 13 (100) 28 (88)
e (k) 46 (32~70) 42 (37~53) 41 (32~46) 43 (32~70)
CD4 #* (cells/uL) 463 (322~644) 461 (342~647) 485 (331~673) 470 (322~673)
HIV-RNA 1 <20 (copies/mL) 9 (100) 10 (100) 13 (100) 32 (100)
PBLHIVEDF—FTF v 7
RAL 8 (89) DRV/r 9 (90) EVG/COBI (TDF/FTC Eify) 10 (77)
ATV 1 (11) FPV/r 1 (10) EVG/COBI (TAF/FTC it#) 3(23)

SHPLHIV 38X 257 0 4 FHIE OfEHBIE, O_ABTHRE, i, CD4 %k, A7 1A NG ORIl GR/ME~R ) <
ik, ThUSOMR, HIV-RNA <20, JLHIVEDF—FF v 7IE, K (%) THKL, HHVEOF—FF v 705 OHH
RTV, ritonavir ; RAL, raltegravir ; ATV, atazanavir ; DRV/r, darunavir/ritonavir ; FPV/r, fosamprenavir/ritonavir ; EVG, elvitegravir ; COBI,
cobicistat ; TDF, tenofovir disoproxil fumarate ; TAF, tenofovir alafenamide fumarate ; FTC, emtricitabine.
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Non-boost RTV-boost COBI-boost 2R
(n=9) (n=10) (n=13) (n=32)

B XN AT a4 FROMHR H i

U S R 5 (56) 5 (50) 6 (46) 16 (50)
V2% 4 (44) 4 (40) 3 (23) 11 (34)
e fE e — 1 (10) 1 (8) 2 (6)
FEu kB R — — 1 (8) 1 (3)
) oSS — — 1 (8) 1 (3)
TR TR S A — — 1 (8) 1 (3)
PR SNz A7 a4 FHIORE FIH)*

FP (W A)* 4 (44) 4 (40) 3 (23) 11 (34)
FF (pi5h)° 4 (44) 3 (30) 3 (23) 10 (31)
FF (L A)* — — 2 (15) 2 (6)
BUD (B A)* 1 (12) 1 (10) 1 (8) 3 (9)
DEX (g, Rn)© — 1 (10) 1 (8) 2 (6)
DEX ({4, 4&)° — — 1 (8) 1 (3)
TA (FEH, J&HD¢ — — 1 (8) 1 (3)
TA (14, &5)° — 1 (10) — 1 (3)
PSL (FID)f — — 1 (8) 1 (3)
A7 a4 FHIZ X % EIETFE8*

NG I S 0 1 (10) 1 (8) 2 (6)
R e 0 0 0 0
LT O 38 0 0 1 (8) 1 (3)

*BIE (%) TFEL, TSN AT O A FOMH HY & AR & oxf k% %5, FP, fluticasone propionate ; FF, fluticasone furoate ;

BUD, budesonide ; DEX, dexamethasone ; TA, triamcinolone acetonide ; PSL, prednisolone.
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DRV, darunavir ; RTV, ritonavir ; TDF, tenofovir disoproxil fumarate ; FTC, emtricitabine.
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RAL, raltegravir ; TDF, tenofovir disoproxil fumarate ; FTC, emtricitabine; EVG, elvitegravir ;

COBY, cobicistat ; PSL, prednisolone ; FP, fluticasone propionate ; FF, fluticasone furoate.

54 (54)



The Journal of AIDS Research Vol. 22 No. 1 2020

WML & 2 BTz,

FER] 2 TUE, FEPSL LAVH FP O RIIMEH 2 224 L L
THIWER A5 R E Nz REBITIZA T BA FOLHIGEH
12, RAL 2*5 EVG/COBITDF/FTC NL ¥V X ¥ 3B H &
N7z, COBI b F 7z RTV MEkICH )% CYP FHEHITH 5.
PSL, FP D IFAH#ICI1E CYP3A4 235 LT\ 5%, Penzak
5 DIT - 7B REMAT TIZY, RTV G F, PSL ol
g — B A T TR 1 37% B L T v 72 FPid o v a
INF a4 FZEAE ORGBRMEDE ", RTV ST
T FP O I v FEE -1 B b R T TR A% 350 12 B3 L 72"
MMZTL YA YPAIC PSL, FP O U2 #3854 % RFP
DPEH ST W72 ASERITI3HE ACTH ARFRERIC X
% AVF =V ORHiEB L OTEEO KIS A5 TH D, A
T 0 A R EEBE G O BRAAEIR % Pl 70 W ER I 72 R R
BEAE T D IRREDRIE & 7' EVG/COBI/TDF/FTC @
Y %2 %, COBIIZ & 2 AMEERMEDOFHBLL RFP
12 & B Y HEE R T T O HIMMNICE LR 5 2 & TR
BIEETE DR T %2 S 5 |2HE X & 5 B & 7 o 22T R 253
gHaNl,

T— 2% —%FM L7 DRV % EVG OEA#HNIZ, TRIED
R E VY 2 AT 4y 2N T OED» S AL
Vo ART #HE FI2BWT, IRIS DRFIE, G ME A4 S0
BT LEL - Ny MEBRBOERY TBLWTRL 2 &
FTATUEA FORPEEELSELRIIEER EREEL D
boe ZOXHIBATUA RPRMICHOZBHE2E, 4~
T —BMHERICEFRT L5, T — A S — free D ART
ANV YR VERINT B 2 LA LN LETEOE BT &
BN IBESD M, T TITHBET O ART fkfi % #
THHAOMIEHE LTIE, 2704 FOEHEPEZ SR
%o DHHS 5’4 K F 4 »Tl, WA FP % M5 FP % R fli
MT 288100, S8EoRIEH) A2 )b A57a( K
EHONRERT 49 bOWFEMESK & WA % & 6FH 2 8
528, Xoyuary 'y ORBFEHESMEALL TV e
RENTVDEY, RS TORY X F Y, AF VT L
F=vay, TARTIRTOTaT7—¥HEAH 7—2
y—EPH LW &, EACSHA FF 4 »Tld, FPWA,
BUD WA, EX ¥V VIRA, TA &7 —Z%—ff] ART T
EPEH LW LR SR TwBY,

£l DA TI1Z BUD, DEX IZ X 5 EIVE S BLIZH D &
Nhholzds, WEFnd CYP3A4 I X BIF #2321 572
DT — A7 —PERIIIER Z BT %0 DEX (ZFAHTEE
I2& D ART EDBFERDWAT 2 WD ), B
HRHZAEA 71 4 2R ART 21895 2 & AsifEsE
ENTwa,

&

CYP3A4 IHEMEM 2 AT APLHIVIEE A7 04 FHl%
PR 28602, W RATER 08 % Z /8 L >Rk
JAREB X OBEIEE LRSI EETH 5,

Bk

[=]

e

ARWFFEIE 2016 4F BERF AT 7E B By e 3 [RRRE 32 P
EMZATAIHIVEEE 2704 FH & O3 HEAEH
BT 2 ERIEZE] (GRETR 77 16H00549, FZEfLzH ¢
BB O—BRELTEML, H32MHART A XERE
MR T U7ze BIRFEM & ST H 2, )
BRWVLZWERTICREHT 5,

FUSSARR - ABFTELZ 35\ THRIGAT SO 5 2 X 0
X (73

1) Canalejo E, Pacheco MS : Cushing syndrome due to ritonavir-
fluticasone interaction. CMAJ 184 : 1714, 2012.

2) Penzak SR, Formentini E, Alfaro RM, Long M, Natarajan
V, Kovacs J : Prednisolone pharmacokinetics in the presence
and absence of ritonavir after oral prednisone administration
to healthy volunteers. J Acquir Immune Defic Syndr 40 :
573-580, 2005.

3) BT VT AV EESELEY) P FEMERIC X
DEEYEY v ¥ v ZhEfREE & 72 L7z 1 Bl HIV &g
i & AIDS O{fiffE 7 1 47-50, 2016.

4) A Working Group of the Office of AIDS Research Advisory
Council (OARAC) : Guidelines for the use of antiretroviral
agents in adults and adolescents living with HIV, developed
by the DHHS panel on antiretroviral guidelines for adults
and adolescents. https://aidsinfo.nih.gov/guidelines on
2/25/2019 (accessed October 25, 2018)

5) MNEFK, HEk, @AEE, JEHNAE, B HIE
Z © EACS Guidelines special edition version 9.1 October
2018 HAGERL. WL, 74— - X7 v 7 - Vs
> REHE, 2019.

6) Song Y, Schroeder JR, Bush LM : Iatrogenic cushing syn-
drome and secondary adrenal insufficiency related to
concomitant triamcinolone and ritonavir administration : a
case report and review. J Int Assoc Provid AIDS Care 13 :
511-514,2014.

7) rFaAV AL I a—T =4, 201647 HEKL
71 CHrBRstae 3 hin).

8 ) Albert NE, Kazi S, Santoro J, Dougherty R : Ritonavir and

epidural triamcinolone as a cause of iatrogenic Cushing's

55 (55)



T Mine et a/ : Investigation of Drug Interaction Based on CYP Inhibitory Effect between Anti-Retrovirus Therapeutic Agents and Glucocorticoids

syndrome. Am J Med Sci 344 : 72-74, 2012. 1050, 2006.

9) Matoulkova P, Pavek P, Maly J, Vi¢ek J : Cytochrome P450 12) Foisy MM, Yakiwchuk EM, Chiu I, Singh AE : Adrenal
enzyme regulation by glucocorticoids and consequences in suppression and Cushing’s syndrome secondary to an inter-
terms of drug interaction. Expert Opin Drug Metab Toxicol action between ritonavir and fluticasone : a review of the
10 : 425-435,2014. literature. HIV Med 9 : 389-396, 2008.

10) Ramanathan R, Pau A : Jatrogenic cushing syndrome after ~ 13) JIIGE—, WkE— @ GE7Vvaanvsdaf N
epidural triamcinolone injections in an HIV type 1-infected Hl& OMEAEH. HARRK 52 : 219-224, 1994,
patient receiving therapy with ritonavir-lopinavir. Clin 14) PN, BB — B R ERERRIC T 2 B -
Infect Dis 47 : ¢97-¢99, 2008. BT 72012, HNSHE 103 1 878-885, 2014.

11) Derendorf H, Nave R, Drollmann A, Cerasoli F, Wurst W : 15) Devaleena DB, Ahilasamy N, Solomon S, Kumarasamy N :
Relevance of pharmacokinetics and pharmacodynamics of Ramsay hunt syndrome in a person with HIV disease. Indian
inhaled corticosteroids to asthma. Eur Respir J 28 : 1042~ J Otolaryngol Head Neck Surg 60 : 171-173, 2008.

Investigation of Drug Interaction Based on CYP Inhibitory Effect

between Anti-Retrovirus Therapeutic Agents and Glucocorticoids

Toyoharu MiNE, Takahiro Muro, Yukinobu Kobpama, Tadahiro Nakamura and Hitoshi Sasaki
Department of Hospital Pharmacy, Nagasaki University Hospital

Background : Ritonavir (RTV) and cobicistat (COBI), are used as pharmacokinetic booster to
enhance levels of antiretrovirals for combination anti-retroviral therapy (ART), are inhibitors of
the cytochrome P450 (CYP) isoenzyme. However, their powerful enzyme inhibition has the
potential for serious drug-drug interactions (DDIs) between drugs metabolized by CYP3A4.
There are few research studies on the risk of glucocorticoid side effects, between ART and
glucocorticoids. We conducted a survey on medication usage about the co-administration of
boosted antiretrovirals and glucocorticoids, and investigated the occurrence of side effects of
glucocorticoids.

Results : There were 32 cases, 9 cases which used glucocorticoids together with non-boosted
regimen, and 23 cases which used with boosted regimen. The expression cases of systemic
steroid action were observed in two cases. Case 1 : Intramuscular injection of triamcinolone
during RTV-boosted darunavir resulted in full moon-like face and peripheral edema. Clinical
symptoms recovered by glucocorticoid discontinuation. Case 2 : While taking inhaled fluticasone
and intranasal fluticasone and oral prednisolone, ART switch from raltegravir to COBI-boosted
elvitegravir. Additional booster might exacerbate adrenal insufficiency. Glucocorticoid adminis-
tration was tapered off.

Conclusion : These cases serve as reminder to clinicians to always consider DDIs by boosted
ART regimens, when they are co-administered with glucocorticoids.

Key words : antiretrovirals, booster, ritonavir, cobicistat, glucocorticoid, drug-drug interaction
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