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Abstract 

fl1'a f1fl'l?i1Vl1-:Jli11'Ub.fl �'lPil '1'W1'116'1\il { th� �Vl6 t:.J fl fl11:l.JU mi (,lfi tJ bbf\ � fl11:WVl'WVl1 'W� eW 1 
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"' ,., 

b'U'W1f1lb'afl (A study of the pharmacokinetics and safety of rifabutin 150 mg once daily versus 
rifabutin 300 mg thrice weekly with Lopinavir/ritonavir based HMRT in HIV/TB co-infected 
patients) 

Q..I Q..I .:::.. 6' 6' 6' .:::.. Q..I 6'1-:Jfl(,l mr11"l.f 1eJ1tJ11'116'1\il<aflru� bb 'V'lvt tJ 1'116'1 m liJ'\41'1-:J mru:wV111vttJ1'1 tJ 

2558-2560 

' ' 

., ' ., uvt r1 (,l!:JeJ.fl 1'l?l1e1-:i nq'l?i

Background: Rifampicin and protease inhibitors are difficult to use concomitantly in HIV infected 
patients with active tuberculosis due to drug-drug interaction. Rifabutin (RBT) has been 
proposed as an alternative rifamycin, but there is concern that the current recommended dose 
(rifabutin 300 mg 3 times per week) is suboptimal. The principal aim of this study was to 
compare bioavailability of two doses of rifabutin (300 mg three times per week and 150 mg 
daily) in patients with HIV-associated tuberculosis who initiated lopinavir/ritonavir-400/100 mg 
based antiretroviral therapy in Thailand. 

Method: This was a randomized, open-label, multi-dose, two-arm trial, conducted in 2 sites in 
Thailand (Bamrasnaradura Institute and HIV-NAT). Rifabutin pharmacokinetics were evaluated 
before and after the introduction of lopinavir/ritonavir -based antiretroviral therapy using patient 
randomization lists. Serial rifabutin and 25-O-desacetyl rifabutin concentrations were measured 
during a dose interval after 2-4 weeks of rifabutin 150 mg daily, or rifabutin 300 mg three time 
weekly with lopinavir/ritonavir.Concentrations of lopinavir/ritonavir post rifabutin treatment 
were also measured. CD4, VL and ALT were collected every 12 weeks. Rifabutin and 25-O
desacetyl rifabutin were performed by LC-MS/MS (Liquid Chromatograph-Mass spectrometer). 
Lopinavir and ritonavir concentrations were performed by high performance liquid 
chromatography (HPLC). 

n 



Results: Of 34 enrolled, 21 patients were included in this report because they have completed 

48 weeks and had pharmacokinetic data available. Ten and eleven patients were respectively 

randomized to the two arms (RBT 150 mg daily and RBT 300 mg three time a week). RBT150 mg 

daily with lopinavir/ritonavir was associated with a 41.9% mean increase in rifabutin average 

steady state concentration compared with RBT 150 mg alone. In contrast, the rifabutin average 

steady state concentration increased by 145.2% when RBT was given at 300 mg three times per 

week with lopinavir/ritonavir. The area under curve of rifabutin concentration of RBT 300 mg 

three times a week was 72.7% higher than RBT 150 mg daily (15.5 vs 8.97 mg/L/hr. The different 

doses of rifabutin had no significant effect on lopinavir/ritonavir plasma concentrations. Uveitis 

was found in 2 cases of RBT 300 mg three times a week. At week 48, 90% of RBT 150 mg daily 

and 72.7% of RBT 300 mg three times a week had HIV RNA< 50 copies/ml. 

CONCLUSIONS: 

Based on these findings, rifabutin 150 mg daily may be preferred when co-administered with 

lopinavir/ritonavir in patients with HIV-associated tuberculosis. Lopinavir/r 400/100 mg 2 times a 

day is adequate when it is used concomitantly with RBT. 

Keywords: rifabutin, lopinavir/ritonavir, pharmacokinetic 
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'\J'Vlth m 1 ·myhJu61i'U611it1'rnm��me:i'W161lit161l119l 1rrnJ P450 1�;-:i'Vl11vf';j��rnn 1'1Yi'W1b1cJ{'1�'1-:imh-:immde:i 1vf 
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cJ1flfl'U�-:Jiifh bb'U�tl11m'UcJ11 ';i'\i'l1'\J�'Wbb 'Vl'W 1 ';ibb 'V'liiu61lmde:i�e:i-:i L 'tiflfl'\JcJ11'1'V'l'W1b1 cJ{ e)�1-:J 1';in\911�'lJ'W1�cJ11 ';i'\i'l1'\J�'W 
'U \J \I '\J 

�bb 'W� tl1 e:i 11u hlb � cJ-:i�e:i 1u�th�61-:i �Vf� n'lJe:i-:i f11';iP1n'el1'i1fi m � m tJ�cJ'\J b v1 cJ'\J A1 bflil'll1u'1'Wl"1161\91 {'lJ e:i-:i cJ11 ';iYh'U�'W 
' u 

'll'W1� 150 �n. 1'W'1�ri-:inu 300 iin. 611�ri-:i�e:iiltJmvi bde:i1vfr1num1'1'V'l'W1b1cJ{n1'Vl'W1b1cJ{'lJ'U1� 400/100 �n. 
u 

1'W'1�6'fe)-:Jfi-:i L'W�'LhcJ��b�e) HIV �1�nu1ruhr1 
u 

15f11';i1�cJ: f11';iP1n'el1'i1b'U'Wf11';iP1n'e/1bb'\J'\J��zj,:i1lJtJnu111J-:iITT�mb'1���1�n1';iP1mn1111mb'U-:J�'Lhmu'W 2 mi� bU'W 
'1 'U '\J 'U '1 

f11';iP1n'e/1V11-:Jbflil'll1u'1'Wl"l161\91{ bb'1�'UW�'Vlfifl1�'lle:i-:im� 48 iltJmviV1�-:Jf11';i{n"M1 L'W�thcJ'lJ111'VlcJ��\11b�e:i HIV 
u 

�1�fl'\J1tlJ 1 ';if-1 f11';iP1n"M1'i11u�1\11fl1bfliJ'lllu'1'Wl"11\9l{'lJe:J-:JcJ11 ';i'\i'l1'\J�'Wf1e:J'Ubb'1�Vf�-:JL 'VlcJ11 ';i'\i'l1'\J�'W�1�fl'\JcJ1 fa'V'l'W1 
u u 

b1cJ{n1'Vl'W1b1cJ{ ';j�Vf11-:J 2 �-:i 8 iJ'U\111Vl 1111cJ15 high performance liquid chromatography (HPLC) bb'1� 
LC-MS/MS (Liquid Chromatograph-Mass spectrometer) 

i:mn1';iP1n'e/1: ��1�n1';iP1n"M1J-:iV1�� 34 A'W bb��1�rn';i{n"M1A';i'\J 48 iltJ11111.fa'1�iii:mrn';i\9l';i11il';i��'\JcJ1bb�1 
21 A'W �-:ii!'W';i1cJ-:J1'Wffi�';i1'\J';i1�-ii'e:iit'1A'W1-ii'lil1m'W 21 A'W 1�cJ 10 A'W1�focJ1b'V'l1u�'W'll'W1\11 150 iin. 1'W'1�Af-:i 

u u 

bb'1� 11 A'W1�{ucJ11 ';i'\i'l1u�'W'll'W1111 300 iin. 611iir1f-:i�e:iiltJ\111vi r11�1tJ�mrue:ie:inr,'VlB (AUC) 'lle:i-:im h'V'l1u�'W 
u ·1 u 

'll'W1\11 150 �n. 1'W'1�Af-:i�1�fl'\JcJ1 faYi'W1b1cJ{n1 'Vl'W1b1cJ{61-:in11bde:i 1vfm h'V'l1'U�'W\P11b�cJ1fe:icJ'1� 41. 9 bb��'LhcJ� 
u u u 

1�cJ1h'V'l1'\J�'W'll'W1� 300 iin. 6'11�Af-:i�e:iiltJ1111vi�1�n'\J cJ1 fa'V'l'U1b1cJ{A1 'Vl'W1b1 cJ{i!'Uii AUC 61-:in11bde:i 1 VI
u u 

cJ11 ';i'\i'l1u�'U\P11b�cJ1'!e:icJ'1� 145.2 V1�-:i1u1n 1vfcJ11 ';i'\i'l1u�'U�1�num fa'V'l'W1b1cJ{A1 'Vl'W1b1cJ{'U1'W 2-8 iltJ\111vi�u11 
u u 

fl1bQ� cJb'1'lJl°1tU\91 (il�tJ ';j��'\11Br111�ermb 'U';i) 'l]e)-:Jfl11°111&Jb 'U�'U'W61-:J6'1\11 ( Cmax) 'lJe)-:JcJ1 h'V'l1'U�'WJ-:i61e:J-:J'll'U1\11iiA1 
u ' u 

1n�bAcJ-:Jfl'W [0.65 (36%) b'VlcJ'\Jfl'\J 0.82 (30%) �n./'1.] fl1bQ�cJb'1'lll°1ill\91 (il�'U';i��'VIBr111iter'Ubb'U';i) 'l]e)-:Jfl1
�1tJ�mrue:ie:innV1B (AUC) 'lle:J-:JcJ1h'V'l1u�'W'll'W1\11 300 �n. 611iir1f-:i�m1tJmvi61-:in11'll'W1\11 150 �n. 1'W'1�Af-:i�-:i

·1 u u 

'!e:icJ'1� 72.7 [15.5 (43%) b'VlcJ'\Jfl'\J 8. 97 (37%) �n.'llit./'1.] r11V11-:Jbflil'll1u'1'Wl"l1\9l{'lle:i-:icJ11'1'V'l'W1b1cJ{A1 'Vl'W1b1cJ{ 
i!'We:i�"l 'W';i�\i1'U{n'e/1 (therapeutic level) 1111cJ';i�li1'\JcJ1fle:J'WL VlcJ1Af-:i«1111 tJ [trough concentration (CO)], ';i�li1'\JcJ1 
61-:!61\11 [peak concentrations (Cmax)], ';i�li1'\JcJ1�161\11 [minimum concentrations (Cmin)] bb'1�';i�li1'\JcJ1bu�cJ 
u , , 

[averaoe concentrations (Cave)] 'lle:J-:J�1.J1cJJ-:i61mnciiiiY'W1n�bAcJ-:Jfl'W A1bu� cJ'lle:J-:J CO 'lle:J-:JcJ11'1'V'l'W1b1cJTI 'W:, u , 

�u1cJffi�cJ1h'V'l1u�'W 150 �n. 1'W'1�Af-:ibb'1� 300 �n.611�r1f-:i�e:iiltJ1111vib'U'W 8.709 b'VlcJ'\Jfl'\J 10.473 iir1n./�'1., 
u u 

fl1bQ�cJ Cmax b'U'W 13.455 b'VlcJ'\Jfl'\J 14.027 �An./�'1., fl1bQ�cJ Cmin b'U'W 5.287 b'VlcJ'\Jfl'\J 4.155 &JAn./it'1.bb'1� 
A1bu�cJ Cave bU'W 9.695 b'VlcJ'\Jfl'Ul0.252 �An./it'1. �'\Jf11';ieJflb61'\J'lle:J-:JcJb1cJ (Uveitis) L'W�U1cJ 2 A'W1�cJJ-:ir11v1fu 

u u u 

h'Y'l1\J�'W 300 �n. 611iir1f-:i�e:iiltJ\111vt 
• I '.:'5 .J I � •• 1 ... ., � �I .J O 'l '!l !1l ".'I � "11ut:-J'1: f11';jj"Jn'\?J1'Ub61'We:J11cJ1 b 'h•�1\Jl9l'W'll'W1� 150 iin, 1'W'1�fl';i,:Jfn';ib u'W'lJ'W1\11Vlbb'W�'W1 b Vf b'll b 'WC;ju1cJ'll11 b'VW 

bde:i�e:i-:i1 'lJcJ1'lJ'U\11'i1�1�n'U cJ11'1'W'W1 b 1cJ{A1 '\ll'W 1b 11:J{ 'We:Jn1u1 nder-:i�'U11cJ1 b'1'W'W1 b1cJ{n1'\ll'W1b1cJ1'lJ'W1�400/100 
., � 'l .., ., 'l ... ..I .. ,.j 'l ..,.., ., � •• 1 ... � iin. 1'W'1�61e)-:Jfl';i-:J611&J1';i'1 b Vf';j�\11'\JcJ1 b'Wb'1e)�'\llb�cJ,:j�e)b&Je) bVl'nitn'UcJ1 b';i n1'l.J\9l'W'\ll-:J61e)-:J'lJ'W1� 
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d 
'U'Vl'Vl1 

'U'VltA1 

1.1 fl11il b 'U'Uil1 ur;1~f111:!J61'1~ru"lle:i.:ii:1ru'Vl1 ., ., 

nT'j-rn~1~thtJ~~b~eJ beJ"l.lbeJ1~ b'U'Ll1ru L jfl~m.1-u'1.:iiusife:i'Ub 'Wj1~tJ11 jbb vl:wtl61J'Uzj-:Jb 'U'UtJ1'1t11.in 1 'W 
'\J 

md-r n~11ru hfl i1 v-Jr;161m~~u tJ1~1'Ub-r m e:i~i'Vl n~1 hinci:w hh~ beJ~ B'Ufl'UbVI e:i{ (b 'ti'UtJ1B'U~'U1b1 tJ{ 
' ' 

6/J1fl1'W1b1 tJ{ beJV1161J1'U1b1tJ{bb61~mb61'Vlj1) bb61~tJ1 b 'U1j1U'Ubb61~Bvl111 b j'U6/l 1~tJvi'1 hl1 'W~u1 tJ~~b (me:i"l.l1e:ii~ 
'\J 

b'U'U1ru b jfl~1li1-ru tJ11 jbb vl:wtl61J'Uv11 tJ '11i1 b 'U'U ~e:i.:i1im~1'Ll11-rme:i~~li'l~bb 'W~tl'11 m 'UtJ1~1'U11-rme:i~~~i1 

Bvl111 b j'U6/l b 'Wj1~'Unn~tJ1j~'\/111-:JtJ1bbl;)~v-Jl;)'U1-:JbAtJ-:J"l.lel-:JtJ1 bde:i 1'li~1:wf1'Uf1Um-r n~11ru 1 jfl'WeltJn11 

bb~'lJruV11~'111-1ruAe:ill1~thmb ~ 'Vl'U~BtJ1 '\/l~B~eJ mnci:w b 'U1j1U'Ubb61~Bvl111b j'U6/l bb61~i1b 'U'U~e:i-:i 
V V \J '\ 

1 'UtJ11 'Unci:w b 'LJj~bel~ B'Ufl'UbVleli (b 'ti'UtJ1fl1bl;"l'Vlj1) '1~'Vl1el~1-:Jbd b 'Wj1~n1d1 V1tJ1nci:wd~1:wnutJ1 bdbbvl:wu61J'U 
' ' 

'WU11 d~iu tJ 1 b 'lt1ci 1-dl;"l ~l;),:Jl]1 n bbl;"l~'WU~'\Je) n b~u~-:it'U 'Vl1-:J ~ b ~tJ1"1.11ru'11 nJ-:ili11'U'LJj~ b 'VII"! el b:W~f11 bbl;)~ tJ 1 j'LJ 
\I '\J V '\ 

j1:lJ~,:je)-:Jf)f11jeJ'U1~tJ b61nbli1bb'U~'W11 vf'Vl~nb~tJ,:J f11j1 imnci:w b 'LJj~bel~ B'Ufl'UbV1eJ{~1:wn1JtJ11 jbbvl:wtJ61J'Ubb61~ 1 vi 
' 

1 'IJ1 'Um 1 jvJ1U~'U zj,:iiJv-J61~e)f11jl;)m~i'\JtJ1~1'U'WeltJn11tJ11 jbb vl:wtl61J'Ubb'Vl'U bb~f11j1 im1 jvJ1'\J~'Ui'.l'Ue:ii1n~ 
'\J '\J 

'\/1611tJel~1-:J J-:ili11'U"l.l'U1~tJ11 jvJ1'\J~'U 'LJj~~'V16fl1'Wbbl;)~v-Jl;)'U1-:Jbfl tJ-:J1 'U~'U1 tJ~~b (me:i"l.lbel1 b'Wj1~tJ11 jvJ1u~mr-:i 
'\J '\J '\J 

1jji'.J1 m 'U'LJj~ b 'Vll"lf111.i-:J'WWJ'U1zj-:J b 'U'Ubb'!t1ci-:i~i'.Jmjbfl~1ru 1 jfl~1:wnu f11j~~ b~elbel"l.l1e:i1~-:i tJ1 fa~'U1b1 tJ{~1:Wf1'\J 
'\J 

tJ1~1 'Vl'U1b1tJ1Vl~el~b1tJn11tJ1fl1bl;)'VJj1 i'.J'\.Jj~~'Vl5.f11'W~ bbl;"l~"l.lru~db 'U'UtJ1n~:w b 'LJj~bel~B'Ufl'U bVIB1~1 m 'U~th tJ 
,d X = :;-, "" "" •. , ~ ' ,d 1 . I ~ "' .., ,., ~ .., ' .., I 'Vl~el tJ1 b'U1j1u'U'\/lje)tJ1el n1 b 1b j'U61J:W1n'Vl~~ 'Uuj~b 'Vl\"11,'VltJ n1j\"ln~1d~~'\JtJ1Vl1'U 1, 1j?fbe)~~'\/1611tJm'WU11 

' 
d~i'IJ tJ1~1'W11fo beJ~i'Vlm tJ~1d1:wJ.:i tJ1 fa~'U1 b 1 tJ11 'W"ll'W1~:W1V1j:01'UiJj ~i'IJ~eJ'U'U 1-:i~-:i1 'Wfl'W1 'VI tJ bde:i 

~ '\J 

b 'IJ1tJrn VltJ1Jnu"l.l11V1~1'UV1n zj,:in1jPln~1bdm ~1 1d wu11d~~'\J~1bQ~tJtJ1 fa~'U1b1tJ{1 'Wfl'W1 'VltJ~-:i~-:i 7 

i361~n-r:w/~Vld (6U'U1~~~e:i,:imjfleJ 1-4 i161~n-r:w1~m) 1 'W6Ut1J~b~tJ1n'Wm1 jvJ11J~'Ubde:i 1 vf~1:wn1JtJ1 L61~'U1b1tJ{ 
'\J 

bb61~tJ1~L 'Vl'U1b1tJ1 li'l~b ~:wd~i'\Jm hvl11J~'U'\.Jj~:w1ru 200-300 wh ~.:ii!'U bfl':i.:inT~il1ij.:i1~'Vl1n1':i~'1n~1"1.1'U1~ 
'\J 

rn1-:ivl1u~'W~b 'Vlil1~'1il bde:i 1vf~1:!Jnu1:J1 lr;1w'W1 b 11:J{m:i::1:J1~L'Vl'U1 b 11:J{ ~.:it 'Ubb~':i::~u1:J1 fl11:!J'llr;1el~.n1:J 
'II 

'Vl1{1~'Uelnb6l'U n1':ibfl~v-Jr;'l'U1{1bAl:J{l"IJe){ll:J1b':i'W1'U~'U (b"U'U b~~b~el~"l.111~1 \911elnb6l'U) bbr;'l~U';i::~'Vl6.f11'Wb'U 
'\J 

f11':i'V111 vf'll~:!J1ru11-rme:i"!J1el1~1n'J1 50 fleJ'lltl~e:isusu zj,:i:u::U'U'Vl1{1b~eln'Vl~{l1 'Un1':i-rn~1NU11:J~~ b~el bel"!J1el 
'II 

1~ b U'U1 rub ':ifl~~1 b U'U~el .:i 1 Vll:J1 ~1'U11-r&1 bb~iii:1 ru'Vl111~ el~ell:J1'Vl~el 1~'11:!J1':it1 L "Ul:J1~1'Un~il efavirenz ., . 
'Vl~el nevirapine 1~ zj,:iti'1fl'Ub 6n6l1:!J1';it11 "Ul:J1 ~1'U1~n:u::r;1~e)Vl';i1\9111:Jbbr;'l::~61'1~qJi;1~ n1':ibfl~1ru b';jflJ1€in 

bbr;1::&1~vf 11:Jr;1~n1':im~:u11:J b ~el1ru L-:imi"!Jil°!J'Ubbr;1~~.:iflil 
• 'II • 

'Uel:Wl;"lmli1'11n f11jPln~1di1fl11:!J'11Arum n b 'Wj1~'lJ'1'1'U'UiJ'UeJi1n~ 1 'W f11':ib~eln tJ1\>11'U~ b 'Vlll1~~:!J 
'\J V ' 

'11'Vl,rU~'lJ1tJ~~b~elbeJ"l.l1e:i1~bU'U1ru 1 jfl!i11tJ 1~tJbQ'W1~fl'U~1jj~1:w1-:it11-u'tJ1 efavirenz 'Vl~el nevirapine 

b ~e:i-:im'11 nie:i tJ1'Vl~eJ'Vl'Uv-J61'U 1-:i bA tJ-:J6UeJ-:J tJ1 hJ1vi'zj-:iiJt1J·1,ndiru1'Ll'1~:w1 n:fi'U "nel~r;1d1~1~ii'll-:i:: bl:J°!J'W buw1 ~ 
~ I O ., • I d ., ~ ., 'l' IV ., JI d !"1 IV .., 0 

fl'U b 'VI l:JbbVl'11'Vl';i'Uu';i~ b 'VI ~el'U 61 ~11:J el{! fl n1 ':iel'U1:W l:J 1,i;I n Viel{! n1':i"l.lel3.jr;'l'Uil1 nb 'Welb u'U"llel3.jr;'I b 'U n1 ';in1'Vl'U ~ 

guideline 611'\ll-ru'll-:i~ b 'Vl~n1~.:i~ WJ'U1zj,:i b U'Wviiii:1 t1)'Vl11ru b ':ifl bbr;'l~n1':i~~ b ~el bel"!Jbel1'11'U1'Uil1 n 
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1.2 1~t1'U':i~~"fl"IJeJ-ln1':i1~~ • 
1~mh~~-ifi'V1~n • 

r11t11:l.Jn1':i1~~ 
1-w~'U18&i~b~e:JbeJ'!JLB1bb~~b'U'U1ru b ':ifl~~1b 'U'Wl'1B-11 'll811'11'W Lopinavir/ritonavir bb~~ hJ 

?11:1.nrn 1 'U81 hbb '\i-J:J..JU61l'WL~ ?11:J..JTrn 1 'U811'11'W Lopinavir/ritonavir AnuhvJ1u&\'WL~Vl~eJ 1&-l bb~~ 
" " 

m11 oif m 11vJ1u&\'W'!J'W1~b vh 1~~-'lil~b Vl:l.n~?l:J..J 
" 

1. b~B~f111:J..Ji1:J..J'W'Wfi'!JB-:J1~~um LPV/r 'll'W1~ 400/100 il~~n-r:J..J~·foth~'Vl1'W 2 fl.f-:i~B 
" 

1-wbdBfoth~V11-w~1:J..Jnu81hvJ1u&\'W 'll'W1~ 150 il~~nf:J..J1'W~~fl.f-:iV1~B'll'W1~ 300 il~~nf:J..J 
" 

3 fl.f-:J~eJi!1tJm~ 

2. b~mtJ~8UbV18m~~um lopinavir 1~V111-:iffi~bb~~1il1~ rifabutin 

(V1~-:i-rmn1ru11flfl1U) 1-wfl'W1i&i~b~BbB'll1B1~b'U'W1ru11fl 

3. b~mtJ~8'UbV18U1~~U81 rifabutin 1~Vl11-:Jffi~bb~~1iJ1~ LPV/r (flB'W1~81LPV/r) 1'W 

fl'WL i&i~blmB'll1B1~b'U'U1ru 11fl 

4. b~BPin~1i;.i~i1-:i b~8-:Jbb~~m1~BU?f'WB-:J~Bn11-rm~11ru b':ifl'!JB-181 rifabutin bdeJ 1 ~ 
~1:i.Jfl'U811'11'W LPV /r 1 'Wfl'UL"LJ&i~b~e)be)'!J1B1~b'U'W1ru b':ifl 

1.3 'l.J':i~ 1~"ll'W~fl1~111il~1~i'u 
i;.i~'!JB-:Jm':iPln~11~8flf-:i'lllil~'Vl11~VI11ui;.i~V11-:i~1mfli1''!Jli:l~'WP11?f(,1{ tJ1~~'Vlfii;.J~ fl11:J..J'l.J~B~Jl8 

bb~~fl11:J..J'Vl'W'Vl1'W'!JB-:J81 'll'W1~8111'\i-J1u&\'W~b'Vlm~?l:J..JbrlB 1 ~~1:J..Jnu81 fa~'W1b18{bb~~ 81~b 'Vl'W1b181'll'W1~ 
" 

mm~1-w 'WeJnlil1n'llci'-:iV111 ~VI11u11fl111il~ 1'U8111'\i-J1u&\-w~Vl~B 1il1 'Wm1-rn~11ru 11fl 1 'Wfl'W~~1b 'U'W\91B-:J 1 -u 
~ " 

81 fa~'W1 b18{bb~~E.11~b 'Vl'W1b18{ zj-:J?l1:l.J11'1'!J818(;.J~'U11 tfl oif nu~&\~ b ~e) beJ"IJ1B1~ b 'U'W1t\J b 1flbb~~iim1~e)EJ1 
" 

Vl~BiitJ1~1&ibb 'W81b 'W1':i1U'WVl~eJ810'\i-J111 b 1'W61J'!Je)-:JJ-1tJ1~b 'VIP11~ b 'W':i1~ 811~~'W1b~fo{bb~~81~b 'Vl'W1b181 

b tlm.n~1 oifmn~?l~ 1-w~u18m1:J..J'tl 'WeJnlil1n'll~-:ivh1 ~V111um1BeJnnVIB '!JB-:J8111vJTu&i-w~ii~eJ811~~'W1 , '\.I , 111 '\.I 

b18{bb~~81~b 'Vl'W1b18TI 'U~&i~b ~e)beJ'!J1eJ1~b'U'U1ru 1 'jfl 1 'Wfl'W 1 'V18zj-:Je)11i:Jlil~b VllJeJ'WVl~e)~1-:Jf1'U'lJ11~1-:J6ll1&i n1~ 
" 

bb~~ b ~m 'Limb 'W1V11-:i1 'Un111~811~~'W1b18fo~~ 81~b 'Vl'W1b18fi1:J..Jnu8111vJ1u&\'W~B 1 tJ1 'WB'W1fl(,1 zj-:i1 'W 
" 

n11Pin~1'lllil~\,111 lil?leJUi;.J~V11-:i~1-wu1 i1''lllil~ 1311?! ~{'!JeJ-:J m 1~~m b18{ bb~~m~1 'Vl'W1b18{ 1 'W~1'W n11BB n 9VIB 

'lleJ-:J m~ii~B~1-:i m 811:J..JJ-:i nwu1'Wn11~~611:J..J n11b tJ~ 8'W1D'!JB-:J 81bb~~ n11iu cl18BBn'llm8111vJ1u &\-w 
" " " ., 

~18 
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~'U1t.19ivlb :ffmv'll1vil 'UU'S:!b Vll'l'l vm €)1~ 2.18 i'.h~\~'Vlqj~bb~:!'ll1t.1 ~b uui'ru b 'SI') '11'UTU 24 fl'Umvi'forn-s-rm;1i'ru L'Sflbb~:!fl1\1111 

'il:!'lvi'-ruc.11hbbvl:wtJsllu'Vl~vhvhu9iuvivmh~ti'vc.1 4 '1Uvl1'11 e-i'tl1c.1~~1urn-sfi'v1b~vn 

'i):;1vi'forn-sbU~t.l'U'il1nc.111-sbbvl:wu'liubU~hvl1\j~'U'll'U1\1l 300 mg/d;yLU'Ub1m'i:lV1~\J'i:lt.1 2 '1U\111'\1 

'Vl~~'il1nvh Intensive PK 'llv~ rifabutin e-i'u1t.1'il:!fln~:w1mvi'foc.11 rifabutin 'll'U111l 150 m0 i'u~:;flf~ ('ll'U111l 
\I \l \ ::, 

un~) 'Vl~v hvl1\j9i'U'll'W111l 300 ii~~n-r:w 3 flf~viv'1um'l1 ('llmv1~1) 11:wnu lopinavir/ritonavir 400/100 

ii~~n-r:w 2 flf~vivi'muunm 2-8 '1U\111'11 Lb~:!'Vl1 Intensive PK 'll'i:l~ rifabutin bb~:; LPV/r 

1-svhu~U'll'W1~ 300 fa,~ rrtl-l hvhu~t1'll'W1~ 150 lJG'l~nfl-l ,, ,, 
3 l'ltw1mrt1~1~ ('1J'W1~~1) 1uG'J::-;fl{,:i ( 'll'W1~tln~1) 

9i111v11:W'il'Ufl'S'U 48 '1uv11"11 ~1uc.11 rifabutin 'Vlt.1\1lb~v-rm-n1ruhflfl'SU m1'il CD4, VL '1Ul111'11 

~ 0, 12, 24, 48 ALT Week 0, 1 (o;tional), 2, 4, 8, 12, 16 (optional), 

Lopinavir/ritonavir: Increased rifabutin 

concentration 

20 (optional), 24, 36, 48 

Rifabutin 150 mg once daily with LPV/r : risk of 

toxicity due to higher rifabutin plasma 

concentration 

Rifabutin 300 mg 3 times a week with LPV/r: 

risk of rifamycin resistance due to lower 

rifabutin plasma concentration 

7 
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d 
'U'Vl'VI 2 

~~vi b :ff eJ b m.11wj~i'Jfln~vi b :ff eJ1ru L 1r1~1&-1~1 cl~1&-111tl'W'U1~i11 tJ Lvi cl bQ'W1~eJ ~1-:J ~ -:J 1 'lJlJj ~ b Vll"l f11Gl-:J 
" 

v{~'W1~i'J fl1j bb 'W~j~'IJ1vi'IJeJ-:J L j r1~ vib :ff eJ beJ'll1eJ1eJ ~1'111 vi b ~1 1 'WlJj~ b Vll"11 Viel 'W '\J fl11~vi b ~eJ1t\J L 11"11 'Ue'.J~ 
" 

~vib ~eJbeJ'll1eJ1fi-:i 30% (1) bb~mfmn 1 jr)~,:J~e),:J'<\J~i'JtJj~i,1Vl5Jl1'W&-11fl 1 'W'U'<\l~'lJ'Ubb~fl1j1-ifo1f fl~11 jr)~,:J~eJ-:J1 'U 

b 1 m b~ cl 1 fl'U V-:J r1 -:isa\J eil'eJ 'Ub ti eJ-:J '<\11 fl 'U t\j'\/l 1 tJij n~ cl 11~ '\/111-:J cl 1 '<il 1'W1'W biJ vi cl 1~&-11 fl fl1 j bn vi paradoxical 

reaction bb~~i;.J ~'U1-:JbAcJ-:J'IJeJ-:J cJ1~r1Gl1cJr1~-:Jn'U1~'\/l11-:Jcl1~-:J~eJ-:iflzj&-1 (2, .3) bbb 'l"J&-1U61l'Uzj,:i b'U'UcJ1'\/lGl fl 1 'Wfl11 

ffl~11rubr1~1m1t1m~~'Ufl11Vl1-:J1'U'IJeJ-:JbeJ'W1'1lii cytochrome P450 3A bb~~ drug transporter P

glycoprotein 1Ji'eJ~1-:J&-J1fl (~, 2) vh1vfr111&-1b'U&-J'U'W'IJeJ-:JcJ1~h'U HIV 'll'Wvi protease inhibitors ~vi~-:i1Ji'mflfi-:i 

~eJcJ~~ 80 '\/l1fl1'tl~1&-Jfl'U (5, .6) bbb'l"J&-1U61l'U~-:ivf1&-11'11~1&-1fl'Ucl1flzj&-1 protease inhibitors (I) 

b'l"J1u~'U m~(i)'Wfl11Vl1-:J1'U'IJeJ-:J cytochrome P450 3A 'LleJcJfl11bbb'l"J&-1u61l'Ubb~~b'U'WcJ1Vl1-:Jb~eJfl 
" ' 

G11Vlf'IJ1'U~1&-Jfl'\JcJ1(,11'U HIV 'll'Wvi protease inhibitors bb'U1Vl1-:Jfl1jffl~11'WU'<\l'<\l'lJ'Wbb'U~'W11mibvJ1u~'WbbVl'U 
' " 

bbb 'l"J&-1U61J'UbdeJ'<il1b 'U'W(i)eJ-:J1 'tl~1&-Jfl'\Jcl1flzj&-J protease inhibitors (I) eJ~1-:i11nm&-1b'l"J1'\j~'Ui'Ji;.J~'U1-:Jb~cJ,:J~ 

&-11flfl11b 'U'U fl11flvifl11'Vl1-:J1'U'IJeJ-:J1 'llm~vifl tJ1vi-ueJ bb~~(,11eJflb~'U (uveitis) 'UeJfl'<\11fli1m11im b'l"J1'U~'U'IJ 
" " 

'W1vi~1 bn'W 1 tJ eJ1'<\JV111 vf bnvi b ~eJ1ru11r1~eJcJ1 \11-:Ji!'W m1tJfu'IJ'U1vicJ 111'\"JTu~'U 1 Vlb '\/l&-11~~&-1 bdeJ 1 i~1&-1nu cJ1(i)1'U 
" 

HIV flzj&-1 protease inhibitors ~-:Jb'U'W~-:J'<i11b'U'U 

1~Yi'U1b1cJ{n1 Vl'W1b1cJ{~1m1t1V'Ut-:irn'U 1'1lii cytochrome P450 3A Vl11 vf ~vifl11f)1~\71cl1 b'l"JTld~'U 

(8) V111vf1~\11ub'l"JT1d~'Ub~&-1~-:J~'ULvlcJr11:U1tJ~mrueJBfl~VlB (AUC) eJ1'<\l~-:J~'U1Ji'fi-:i{eJcJ~~ 303 bb~~ 25-0-

des-acetyl rifabutin zj-:Jb'U'Ub&-JVl1'UeJ1~vi'IJeJ-:Jb'l"J1u~'UeJ1"15J AUC b~&-1~-:it'Wfi-:i 47.5 b'Vl1v'h1vfb~&-Jr111&-Jb~cl-:J 
" " 

~e)fl1jbf1\71(;.J~'U1-:JbAcl-:J'IJe)-:Jb'l"J1'U~'U (9) " -
bb'U1V11-:im1ffl~11'WU'<\l'<\l'lJ'U (7) bb'U~'l111vf~vl'IJ'W1171cJ1b'l"J1u~'W'<\11fl 300 &-Jfl. 1'W~~r1f-:idJ'W 300 &-Jfl. 

' - " 
3 r1f-:i~m1tJ1711i,,'\/l~e) 150 &-Jfl. 1'W~~r1f-:ibdeJ(i)e)-:J1'U~1&-Jf)'lJ favl'U1b1cJ{n1 Vl'U1b1cJTI\71 clr111~vi(,11&-Jj~(i1'\JcJ1 

b'l"J1\j~'W1'Wb~eJ\71 m1fifl~1'1JeJ-:J Kha chi bb~~r1ru~ ( 10) 'W'U11m11 vfcJ1~1&-1r1f-:i~m1tJ1711i,,1 vf1~\11'Ub'l"J1\j~'Whl 

bvlcJ-:J'WeJbb~~eJ1'<\JV111V1eJ1fl11'1JeJ-:J1rubr1bb~~,:i m1fifl~1'1JeJ-:J Jenny-Avital ER bb~~r1ru~ (11) 'W'U11bf1171fl11~eJ 

m11bb'l"J&-1U61l'U1 'Ue'.rthcJ 3 r1'UffiJi'm1 j'\"J1'1J~'U~1&-Jf1f ,:J~eJ~tJmi,,~1&-1n'\J favl'U1b1cJ{n1 Vl'W1b1cJ{ 
" " 

L 1r11t\J L 1r1bb~~ L jf1~\71b:ff meJ'll1eJ1b 'U'U L 1r11~'\J1171~i'Jfl111~'U11711 tJi1 fa fl fl11~\?lfl11\?1 bb~ L jf1~\71b~eJ 
" 

b Vlci 1d b 'U'U'U ru'\/l1'\/lGlflVl1-:J~151jt\J~'IJ zj,:itJ 1&-11~ m11 'tlcJ 1 HAART e) ~1-:J fl11-:J'IJ11-:J '1Jt\J~~nm11-if cl1 
V S " 

0'\"J1 bb j'lJ'IJL 'We'.r~~\?lb~eJbeJ'll1eJ1~1&-Jfl'\Jb~eJ1ru 1 jf1b'U'U~1'U1 Vlru bb~nv-:i5Jr111&-J(i)e),:Jfl1j1 'tlcJ1flci&-J 1 tJj~ beJ~B'Uilu 
" V S 

b\,leJTI 'Ue'.r~bnvlm1~eJ cJ1 bnvl mm 11ilv1-:itJ 1~~-:iri'Vl~eJ 1ii~1m 1t1Vl'U~ eJ cJ1 flci&-1 bB'UbB'U mfffieJ 1~ zj,:i b '\/1\,l m1ru 
" ' ' 

b Vlci1i1ilbb 'U1 L 'U&-J~'<\l~b ~&-JtmtieJ-:J&-11'<\11fl5Jfl1j 1-if mflci&-JbB'UbB'WeJ1{meJ 1 'W1-:Jfl11-:J 5Jm11 'tlcJ1 fa'Yi'U1b1cJ{n1 Vl'W1 
' 

b1cJ{eJ~1-:Jfl11-:J'IJ11-:J1 'lJUj~b Vll"1~5Jvif-w cJ1flj~'<iJ1fl \?111&-1fi-:itJ1~ b Vll"11 V1cJJi'1 cl ~1'\/lfue'.rth cl~~&-Jb Vlm 1 'W fl1jf fl~1 
" 

'\II~ eJ 1il~1m 1 t1Vl'W ~ eJ cJ1 "11 fl m 11 i cJ 1 flcim B'W b B'W eJ 1fvi1eJ b ti eJ-:J&-11'<\11 fl m 11-if cJ 1 bil 17111 &-1~ b 'U'W ~1 'Ui;.J ~&-J'IJeJ -:i 
' 

cJ1 favl'W1b 1cJfo~~cJ1~1 Vl'U1b 1 cJ{zj,:i hllil'1 b 'U'U(i)eJWl1fl11bb 'lib~'U ~-:i 1 tJn11i!'Wilfl11i;.J~(,l cJ1 favlmb 1 cJ{/cJ1~1 Vl'U1 

b1 cJTI 'U11r11~tlfl~,:J \11-:Ji!'U ~,:Jb 'U'Ub'\/l{,l(;,J~~'<\l~fifl~1fl1j1 'Ucl1'll'Wvli1~1&-1n'\J fl1j1 'UcJ11 j'\"J1'1J~'U1 'Ue'.rthcJ~\?lb~eJ 
'U , 'U 'U 

beJ'll1eJ1 ~1&-Jfl'\Jfl1j~\?)b~eJ1t\J br1 
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'IJ'W1\11cn 1 J'W1U~'W~ b ·1,nJ1~?1:w~-:ib tlm~eN b ~-:i~1'W~~e:i-:i01 mn fle:J'Wfl1J'W1 tJ1'!l'W\11i1m 1 off 0~1-:i bb vdvimtJ 
" 

b~e:if n~11ru br1~1:wnu HIV 1 'U~'U1 tJ~'<il1b U'U~e:i-:i1'ifl~vl'W1b1 t11n1 'Vl'U1b1tJ1 fl1J~mni1vi1b~e)1~tl'UJ~?l-:Jr1 
" ' 

V!~flfle)b'U~tJUb'VltJUA1bJl~'!J'<il~'Ul'11?l~{'!Je:J-:Jh'W1U~'U 150 :Wfl. 1'U~~r1#-:ib'VltJUflU 300 :Wfl. ?11:wr1#-:i~e:i~'Uv11~ 
" 

b~e:i1-u~1:wnufavl'U1b1tJ{n1'Vl'W1b1tJ{'IJ'U1\11:W1m\51'Ufle) 400/100 1'U~~ 2 r1#-:i1'U~'U1tJ1U!LJr1~1:WflU HIV 
~ " 

1 ~ tl'U J ~?l-:J r1 Je:l-:J'IJ e:J-:J fl1J ~ fl~1 fle:J b ~ e:J ~ fl~11"111 :W'U ~ e:J \11.ll tJ'IJ e:J-:J 1 J'W 1U ~'U~-:J?le:J-:J'IJ'U 1\11 bb~ ~~ fl ~1 b.ll~'!J 
' " 

'<il~'Ul611?l~{'!Je)-:J favl'U1b1tJ{n1 'Vl'U1b1tJ{bde:i1 -u~1:wnu1 J'W1U~'U JJ:W~-:Jb~e)~fl~1(;,J~fl1Jf n~11ru L Jfi 1 'U~'IJ1tJ~ 
" " 

1(i){UtJ1~-:J?le:J-:J'IJ'U1\11 
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cl 
'U'Vl'VI 3 

rn1Pim11'i11?10-:inTrn1~11:i:wm~1?1b~\:n0'll101'11'W1'W~-:ii'W 40 118 linn~m'W1'<ij8 2 bb vi-:i1Jf mi 
1. l"a-:J'VW1U1i;FilV11~-:Jmru bb~~l"l'W~1'<ijff'1 flvlbb'W'Vl 

' u 

2. ~m'U'WU1111"1m11?11 
u 

l1?18lil~fu01~1~:w1-m'.f~1?1b tm0'll101~b 'llv!ru 111-1~-:iV1ru-:Jbb~~'ll18~i10181~V111-:i 18-60 tJ~1Jffu 
u ., ' 

f1111'UliJQ 811 b 'lJ'W1 ill l 1A bb~~ fl1~-:i-rn'l'J1<il18 811ill l 1A~iJ11bb vJ:wtl;'Wbb~~A11?1111il~lJ rn116U81 l 1 bb vJ:w 

ti;'W ~0Bn0ci1-:ii108 4 iumvi V1~-:ilil1n 1Jf 811?11'W 11fm01?1i l1?18~A'W 1-v bA 8V1~01:wb1-181~f'lJm1?11'W bf~m 

f1eJ'W n1Jf mm11i1A1?1 meJ-:Jb ~m -v1~1:w 1m-:i m1 neJ'W l{1~1mnrusvin11A1?1 b~ 0n ( V11n m~1~:w1-111Jf f u'llw'Vl1'W 

811?11'Wl1f~1'Wnzj:w NNRTI b'U'W efavirenz, nevirapine :w1neJ'Wb'VT~1:w1'WlA1-:Jf1111'<ijffd lil~l:W1?1eJ-:J'Vl1 

f11Wl111il1\?1W(i)'lJ81l 1vl1'lJ~'W'/J'W1\?1 300 n~~nf:w~eJ1'W1'W1'Wb'V1~1:WlA1-:im1 b~eJ-:Jlil1nmnr;1:W(i)-:Jml111il~i1 
u ' 

v.J~'Vl11'Vll-111~(i)'lJ 81'lJe)-:J 81 l 1vl1'lJ~'Wbf11?1n11 b 'U~ 8'Wbb tl~-:i1 'll) 01~1~:W A11il~1Jf f un11 b 'U~ 8'W811il1n 81 
u 

l"abbvl:wtl;'Wb'U'W 81l"av11'U~'W'll'W11?1 300 iJ~~nf:W~eJ1'Wb'U'Wnm0ci1-:ii1eJ8 2 itJmvibb~~:lJ1~111iJW(i)'lJ81 u 

hvl1'lJ~'W ru nm o, 1, 2, 4, 6, 8, 10 ,12 bb~~ 24 -&11:w-:iV1~-:in'W8111vl1'lJ~'W zj,:i1'W1'W'i101~1~:w1-111i1~1-ff u u 

nm 12 -&11:w-:i0ci~l"l'W~1'<ij8 bb~~mm~:w1-111?10-:itl1811ruh1-1~-:iV1:w1?1mn'W ru nm~n1V1'W1?1 ~l"l'W~1'<ij8 
u u u 

V1~-:ilil1mT'Wlil~'U1?1eJ1~1~:w1-11 m5n1-1?-:i1'W~-:J~'Wb~eJblil1~b~eJ1?1~111i15n1-1?-:i ru 24 -n'11:w-:iV1~-:in'W8111vl1'lJ~'W 
' u 

bb~~Vl~-:JliJ1m1'Ulil~lJn11~:W1 mJff'lJ81l"av11U~'W'll'W1\?1 150 iJ~~n-r:w~eJ1'W ('ll'W11?1:lJ1\911'11'W) Vl~eJ'lJ'W1\?1 300 
' u ~ 

n~~nf:w 3 1-1?-:i~0itl1?11vi ('ll'W11?1~1) ~1:Wn'lJmfa'Vimb18fa~~m~1'Vl'W1b181 2 b~\?1 2 1-1?-:i~eJ'J'W (0ci1-:ihn 

m:wmn hl~1m1t111?11~(i)'lJ m 11vl1'lJ~'W ru 1'Wb -v1~1:w 11-11-:im11'<ij81Jf ~1'<ij81iJ~ b~:W~:W'll'W11?1'lleJ-:J8111vl1'lJ~'W 
\I '\J , '\J 

ru 1m-v1~1:w1m-:im1) ~1'W81nr;1rn0'Wmfvi10 lil~1vfbtl'W81'Vll'Wlvlb18{ 'll'W11?1 300 n~~nf:w n'W1-1?-:i~~ 1 , 

b~\?1 'Vln 24 -&11:w-:i ~1:W!l'lJm:wvi6/l 'll'W1\?1 150 iJ~~nf:wn'WA?-:i~~ 1 b~\?1 'Vin 12 -&11:w-:i ~1'W1'Wmru~ 
' ' 

m~1~:wm~eJ81Vl~eJi1n11f n'l'f1~:Wb VlmmneJ'Wlil~ 1 Vlb 'U'Wvi1 'W 1 vlb18{~1:w fl'lJbeJbb61l1?1viVl~e) ~1:wvi"llt'We) cin'lJ 
u 

~ n'l'Jru~m1t081b0'Wm1vi10 bb~~lil~i1n1111?11~(i)'lJ 811~vi'W1 b18{bb~~81~l 'Vl'W1b 18{bb~~8111vl1u~'W eJ ci1-:i 
u 

,::::,I Q./0 I 6" .c:J ~ Q./ ~ Cl.lo I f" d .::!:,j Q..la I ( d 'y oC/1 

~~beJ8\?1 ru ~u\?11'\ll'Vl 2 Vl1eJVl~-:Jlil1n'W'U (~u\?11Vl'Vl4 V11eJ ~u\?11'\ll'Vl 8) bl?1Ublil1~b~e)\?) ru nm 0, 1, 2, 4, 6, 

8, 10, 12, 24 bb~~ 48 (b0~1~nr;1:wmJffo81hvl1'lJ~'W'll'W1\?1 300 n~~nf:w 3 1-1?-:i~0i'llmvi) -&11:w-:iVl~-:Jfl'W , u 

81hvl1'lJ~'W bb~~lil~i1m1m1lil11?11~(i)'lJ81l~vi'W1b18{bb~~81~1'Vl'W1b18{ 5n 1 1-1?-:i V1~-:JV181?181hvlTu~'W 
u ' u 

0ci1-:ii108 2-4 itl1?11vi bb~~ ~111ii'll~mru11f~ beJ'llleJ1bb~~61l~ 4 ~iumvi 12, 24 bb~~ 48 'WeJnlil1n'i11ii~i1 

m1~111i11~(i)'lJ81 hvl1'lJ~'W1 vfBn1-1?-:i ru itl1?11vi ~ 12 (V1~0i'llmvi~ 8 l1101~1~:w1-111?1eJ-:JV181?1m1rub1-1 
u ' 

f1eJ'Wi'llmvi~ 12) (i)-:J]U study flow chart 'lleJ-:Jl1-11-:im11'<ij8 
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o Q.J � d'tl � � � 6'21 � .,.d Q.J Q.J Q.J ?l1Vl1U n1'n bfl17tVl'VeJ:l.Jf fU'W '<ilt:l.J n7T""J bfl17tVl'VeJ:l.J6'1 flj-:J bb 1n b:l.Je)e:J1?l7?l:l.Jflj\,lj'"J'<il1\il jtti)U
" " 

cJ7b6l�'W1b1cJ{bb6ltcJ1�b'Vl'W1b1cJ{bb6ltcJ1L1'V'l7UM'WeJ�1-:J6ltb8cJ\il ru �'Uti17'H� 2 - 4 muvY-:i 20 fl'Wne:J'W (nG'i:i.J 
" ' 

6lt 10 fl'W) bb6lte:J1?11?l�fl1i-:i 20 fl'Wmu 12 �tlti11v1 b�e:Jti117fl'WH''<ilt?l:1.Jfl111�fucJ1?1\,11d\910V!�01� bb6'1�
" " 

'<iJ�iJn711bfl17�'H'VeJ:l.l6lflf-:i� 2 b�e:Je:J7?11?l�fl1i-:i 40 fl'Wfl1U 24 �'Uti17'H bb6lt'<iJ�iJn711bfl11�'M'VeJ:l.J6'111:l.J
" " 

i-:iVl:1.Jtilb�eJeJ1?11?l�fl1i-:i 40 fl'Wfl1U 48 �'Uti11'H
V1�-:i'<il1nn11\,111'<il1ti11tvJUcJ1 b6l�'W7b1cJ{bb6ltcJ7�1 'Vl'W7b1cJ{bb6l�cJ111'V'l1u&i'W 0�1-:i6l�bBcJtil ru

�tlti11v1� 2 '1-:J 8 01?11?l�fl1iJV11-:Jb�0n vJ-:ii
l 

1. 1-if m fa�'W7 b1cJ{bb6l�cJ1�1 'Vl'W1b1cJ{ bb6l�'Vlb'W 1 'V'l b1cJ{i1:1.Jnu?11:1.JV161l�0 n111'm•n1ru hfl

btilcJvl'11 'Ll'<il:::1im1ru11fl�rim 11'V'l1u&i'W1 'Lltl1:::mru 6-9 b�eJ'W -u0�AeJ'<ilt1�V117Ue-J6ln71f mnwcJ:::cJ11 

'V e)-:J n111icJ111'V'l1UM'W i1:1.J nu cJ7 b6'1 �'W7 b 1cJ { bb6lt cJ7�b 'Vl'W1 b 1 cJ{ cJ1 b6l�'W7b 1 cJ{bb6'1� cJ1�b 'Vl'W7 b 1 cJ {ii 

be:Jn7?l �e) cJ7cJ1nn11cJ1a'V'l'V'l111 b �'W61l bb6'1� cJ7 b 'W117U'W 6Ue) b�cJAe:JeJ1?11?l�flje)7'<i)'<i)� b�cJ-:J�eJ1ru 1 jfl�e) cJ7 

�11�V1ucJ111'V'l1u&i'W�1bn'W 1 tl V11mntile-J6'16U7-:JbAcJ-:J'VeJ-:JcJ711'V'l1u&i'W�11�vJUcJ111'V'l1u&i'W?1-:ibn'W 1 tl 
'U 'U 'U 'U 

2. b'U�cJ'WcJ11t\Jb1fl'<il1n 11'V'l1u&i'W1 'Ll1-ifcJ7 L1bb'V'l:i.Jtl61i'W (mru�1�bflcJ�e)cJ7:l.J7neJ'W) 'V'W1\il 450-
" 

600 iJ6l�nf:i.J �'Wnutl1wun�1 (600 :W6l�n1':i.J �1J1wunmnn11 60 nfan1':i.J) bb6l�b'U�cJ'WcJ1b6l�'W7
b1cJ{bb6l�cJ7�b 'Vl'W7b1cJ{b'LJ'WcJ18'V'l'V'l111b �'W6/l (mru�1�bflcJ�e)cJ7:l.J7neJ'W) 'VeJ�AeJ 1-if�7cJ ?l1:l.J7jt) 1-if1'W6'1� 

flf-:i1� bb6ltbtl'WcJ7�bb 'Wt'U11 moif bU'WcJ1�1bb 1n 1 'W�'lhcJ�\ilbtm0'lJ101bb6'1��1bU'W�e)-:J1 -if m1ru1 jfl -um�cJ
" 

1� bbn�7 f)'WcJ11�m-:i b 16'11'<il��e) cJ71��7cJ rie-J6'16U7-:JbA cJ-:J b�'W'V17-:J�1'W j�UU'U1�?l7'Vl bb6'1 � 1�fl1 j 1 'ill 'Wfl'W
., 

'V]e)-:J 

3. b'U�cJ'WcJ11ru 11fl'<il1n 11'V'l1u&i'W1 'Ll1-if m 11bb'V'l:1.Jtl61i'W bb6lt�7'Vl'WcJ7 fa�'W1b1dbb6l�cJ1�1 'Vl'W7

b1cJ1bb6l�cJ18'V'l'V'l1bb�'W61J1�1�nb'Ll�cJ'Wbtl'W��1m1cJfo61ltil (GPOvir-z) 1 b�ti) 'Vln 12 -ti'11:i.J-:i (mrum� 
' 

bflcJi0cJ1mn0'W) -u0�f101-if �1cJflf-:i6'1� 1 b�til 1'W6'1� 2 flf-:i1-m 'Wfl'Wvfo-:i1� bb6l�btl'WcJ1�bb 'U:::t111 m -m 'W

e'.i'tJ1cJ&iti1b tm0'1J101bb6'1��1btl'W�0-:i 1-if mi'ru 11fl bb�iJe-.16'1-u1-:ibAcJ-:J'<il1ncJ10'V'l1 b b 1'W6/l -um�cJ'VeJ-:J?lmi
l 
Ae:J

" " 

me) n7?l bf)\il�'W bb6lt�UBn b?IU bb6'1��1 f1'WcJ11�\,)j ,:j b 16'17'<il�� e) m 1��7cJ 

' """' n11:IJ1'V'l'Ubb'V'l'VlcJbbt'1�16n11
Vl�-:J'<il7n�e:J7?l 7?l�flj 1�B7'W11cJ6ltb8 cJ tilbb6'1�'\"l\i) flcJ b�cJ1 nu n71� rn1111foil n'U bb i"l'Vl cJl 'W bfl j-:J n71 bb6'1 � 

" ' 

01?11?l�fl1\,ln6l-:i h'<il�b -u1-i1:1.Jn111�cJil 01?11?l�fl1'<ilt�0-:ib�'W 1 'U �'WcJeJ:i.Jb �m -u1-i1:1.J bfl1-:in111� cJ b �eJ�'WcJ'W 

1701?17?\�flj b i1'W�1 cJ�'<il � b -u1-i1:1.J bflj-:Jf)7j1� cJil 

' 

tfe::j Ct.Ct. n1 i:IJ1'V'l'Utb 'V'l'Vltl'Vlfl t'l'W n
t d ( A I Q.J .J O '} 

Q.J � el flj-:JbL1n'Vl:1.J1i"lUbbi"l'VlcJ b1tlfn1 n1i{,li'J'<i)flti)n1e)-:J61J-:J'<ilt'V11.f17cJb'W 14-30 TU Vl1'e)u1:::mru 2-4
.... I .. I .,J • I .,J 1 .. 1 ::"I "' .fl 1 .. 1 .. I .. R .,J .fl ?luti11VlneJ'W'Vl'<il�b u6lcJ'W'<iJ1f)cJ7 1bb -v�:l.Ju61J'W:l.l1b u'WcJ7 1n1\j\,1'W n71{,11'J'<il17-:Jn7cJbb6ltb'.u7tb6leJtilbn'UL i"l e:Jb u'W 
LI Jt II O 1 Cl.I d Cl.I � II 1 Cl.I ' t Q.J t Cl! t '? Q.J ,d 'V e):l.J(l b 'U'e)-:J\,l'Wlut'Vl7 'W1'U'Vle:J1?l7?l:l.Jfl1b j:l.J cJ7(,17'U 'Jj?\b'e)ti)?\fli-:J Lb jf1bb6l�Vl6'1-:J'.u1f)'U'U'e) f) 9 flj -:J b 'U?IU\i11Vl'VI O,

" 

(., .,J "" ) 
., .,: "' .,J 'l .... I ,.,J 1 1'W'VI 7 '\Ifie) 8 ,  2, 4, 8, 12, 16, 20 24, 36 bb6'1� 48 Vl6'1-:Jlv1f1bi:l.Jf)'Utl1 61l-:Jb'U?luti11Vl'VI 1, 2, 16 bb6'1� 20

1v�\,1111vLo'\"l1�m1vi1-:i1'U'U0-:i�rnL6'1� csc bb6'1��101?11?llJfl1VlcJti11-ilcJ1h'V'l1'U�'UneJ'U�'Llti11v1� 16 '\11�0 20
' " 

nh]�'e)-:J:l.J7�\Jti11'H� 16 Vl�e) 20 �1'U1'W� 7 Vl�e) 8 (Week 1) �7'e)1?\1?llJflj?\'LJ7tl�eJ1?11?l�flj?\1:l.l1'rn1�
:l.J1\,li1'.v�fl�'Wfl 1�
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n11�1';Pil��meM (1;1\J�1� -2 �.:i-4) 

bb'V'IV16'-iJ�v\'1m16ii'rnJw1&\.n11�G1'llm'V'I thd'&im':iLl9lfotl7 bbr;J��':i1'-il�1.:irncJ'IJeNenG11G1ilfl':i 
Vl�,:)'-iJ7m!'W'-il�b'-il1�b�eW1b�el�l'n'-ilfl7':i'Vl1,:)7'lJ'IJ'e)\)�U 1� fl7':i�':i1'-il'WU"ll7'W1'Ub��b�el� (61J'U61l) f17':i�':i1'-il61l�� 
(�1enG11G1JJfl':iL�bflcJ�':i1'-il:W7f1eJ'W) b�eJVl':i7U':i�111u.n:wr1:wn'W �':i1'-il11fG1(91UBnbG1UUbbr;1�; 

'U ' 

n1"a�"a1lil��m:WN61 

mt,:i'-il1n�i1 fl7':i� ':i1'-il rr� n':iel\) 1 'Wfl#\) bb ':in'-il�lJ fl7':i &l�m:w'Vl�,:)'-iJ7m tl� cJ'U'-il7ncJ71 ':i bb 'W:WU6/!'W:lJ7b 'U'U 
cJ7L':i'W7U&l'U bbr;l�b�:Wn'WcJ7(;17'UL1fG'1 1�cJ'-il�'W�1'Mel7G'17G'1ii'mm'V'IUbb'V'IVl6 an 10 fl#\) 1'W�tlmvi� 1, 2, 4, 
8, 12, 16, 20, 24, 36 bbr;l� 48 Vl�\)'-iJ7nb�:Wn'WcJ7 (�7B7G'17G'1JJFl':i'VlcJ�1·ifo1h-w1u&l'U flel'U�tlmvi� 16 vffo 

' 'U 

20 n1:w(;)eJ,:j:lJ1�t1�1vi� 16 Vl�el 20) 1�cJi1':i1cJr;J�bacJ�111,:i-d' 
- fl7':ib'-il7�b�el��':i1'-ilfl1':i'Vl1,:)7'U'IJel,:)(91U 1 'U�tl�7Vl�-4 (1'U�rl�n"JeJ,:}eJ7G'17G'1iJmb�elb'U7

�1:WLfl':i,:)f17':i) , o (1'W�b�:Wn'WcJ1(;17'WL�'rvl'W1b1cJ1bbr;J�cJ1�1Vl'W7b1d), 1 (1'W� 7 Vl�eJ 8Vl�,:iL�:w 
f1'UcJ7Lr;J'vl'W7b1cJ1bbr;l�cJ7�LVl'U7b1cJ1 ), 2, 4, 8, 12,16, 20, 24, 36 bbr;l� 48 (b'-il7�b�el�fl#\)r;l� 
5 61!61! Vl�el 1 'Uel'U'U7) 

- �tl�1vi� -2 btl�cJ'W'-il7ncJ1hbb'W:WU61l'Wmb'U'WcJ1hrhu&ltJ'IJ'W7� 300 :wr;1�nf:w�eJ1'W
b'U'Ub1m 2 �tl�7Vl 

- �tl�1vi� o �':i1'-il':i��um1ru L':ifl h-w1u&ltJ ru �tl�1vi� o Vl�,:intJm 1 ':i'W7U&l'Wm
'U 'U 

tl-:i�mru 2 �tl�1vi ( b'-il7�b�eJ�flf,:ir;1� 2 eg; Vl�eJfl�,:i'UeJ'W'U7 ) ru nm o, 1, 2, 4, 6, 8, 10, 
12 bbr;l� 24 -a'11:w,:JVl�,:)f1'UcJ7 Vl�,:)'-iJ7m!'W'-il�:Wf17':i�:W1m�focJ1h'W1U&l'U'IJ'U7� 150 i]r;1�n-r:w 

' 'U 

�el1'W ('IJ'U7�:lJ7�':i�7'U) Vl�el'IJ'U7� 150 iJr;1�nf:w 3 flf ,:)�eJ�tl�7Vl ('1J'W1��7) �1:WflUcJ7 fa'vl'U7
b1cJ1bbr;l�cJ7�LVl'W7b1cJ1'll'W7� b��r;1� 200/50 :wr;1�nf:w"ll7'W1'W 2 b�� 2 flf,:i�eJ1'Wbbr;J�cJ7vi
L'UL'Wb1cJ1 �1:wnu G'11:W'Vl61l Vl�el belbb61l�'Vl L�cJ1'Mb�:Wn'UcJ7b'Vl�7-d'1'W1'U�,:):ff'U (1'U�'Vl7'U(;)'e),:j:lJ7
b'-il7�b�eJ� ru 24 -a'11mV1�,:intJcJ1)

- �tlmvi� 2 - 8 �':i1'-il':i��ucJ1fa'vltJ1b1cJ1bbr;J�cJ1�1'Vl'W7b1cJ1 bbr;J�cJ1h-w1u&ltJeJcl1,:i
r;1�bacJ� ru �tlmvi� 2, 4 Vl�eJ 8 (b'-il7�b�eJ� 5 ;; ru nm fleJ'Wn'LlcJ1 -&11:w,:i� 1, 2, 4, 6, 
8, 10, 12 bbr;l� 24 (l tJ1tJ�,:i:fitJcl'1V1fo':i��u cJ7 h-w1u&l'W) 1 'Wn�:w�':i��UcJ7 h-w1u&l'W'IJ'W7� 

'1 'U '1 'U 

150 :wr;1�nf:w 3 flf ,:i�eJ�tl�1vi:w�':i1'-ilb�:W� 48 -&11:w,:i (1'W:w��'W) ':i1:W 70 Vl�eJ 72 61!61!)

- m1'-iJ':i��UcJ7Lr;J'vl'W7b1cJ1bbr;l�cJ7�LVl'U7b1cJ1 an 1 fl#\) Vl�,:)'-iJ7n'\JJcJ�cJ7L':i'W7U&l'U
' 'U 

eJcl1,:i-weJcJ 2-4 �tl�1vi (b'-il7�b�eJ� 5 egeg Vl�eJ 1 'UeJ'W'U7 ru nm fleJ'Wn'Wtl7rl'eJ�eJ 1 tl) 
- lJfl7"a�':i1'-il1�W�UcJ1L':i'W7U&l'U an 1 fl#\) ru �tlm�� 12 (Vl�el �tlmvi� 8 mru�

�eJ,:)Vl��cJ7 L':i'W7\j&J'Wflel'W�tl�7VI� 12) 
- fl7':ib'-il1�L�eJvJ�':i1'-ilfl7':ivi1,:i11..1'1JeJ,:i1�11..1�tlmvi� o, 12, 24 LLr;J� 48 �':i1'<i!L'lllJ'WLLr;J�

t' Q.I ,.J � t -=i.c:il .di! II 'W7\ll1611'WG'1Uv11VlVl 0, 24 bbr;l� 48 (L'-il1�br;lel�fl"J,:}r;J� 7 61l61l Vl"ael 1.5 'llel'W'll1) 
- nT��n'-iltl�:w1ru611��LLr;1�tl�:lJ1rubfmeJ'llLtJ1 11..1�tlv11� o, 12, 24 LLr;J� 48 (�1Lr1cJ

• I"" .... .,j .. • I"" � ., � .. .,j ., .., I �':i1 '-il u ':i:lJ7 ill61lv16'1 bbr;l �/Vl':iel u ':i:lJ1 ill b 1 ':iG'l btl'll bel1Vl fl7':i� ':i1 '-ilflvl n';ie)\) bbr;l1 bbr;l �':i� cJ � b 1 r;l1Vl1,:)'-iJ7 n 
�tlv11vi 0 1:wLn'W 2 �tlv11vi '<il�L:W:Wfl7':i�':i'J'<iltl�:lJ1ill���bbr;l�/Vl�tltl�mru11-rG1btl'llbel1� 
�tlmvt 0 Bn) (L'<il7�L�elvlflf,:ir;1� 5 611611 Vl�el 1 'Uel'W'll1 i1w!um1,i CD4 Lbr;J� 61iu611 bbr;l�flf.:i 
r;l� 7 611611 Vl�el 1. 5'Uel'W'll1i7Vlfo �':i1'-iltl�:lJ7illbtl'llbtl1b 1-rG1) 
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b �B-:J'<il1 rn.J'1'U1-:J b�cJ-:J'UB-:JcJ111'W1'U�'U el1'<ilVJ11 Vi bf1�el1fl11\1\1eJfl b?l'U 1� vl-:Ji1'U�-:Jnfl1';i 
'IJ 

1 v. I ' .J 1 
� .J "" v d .J .J 

m'J'<il\111 'U?lu�1V!Vl 0, 4, 12, 24 bb'1� 'U'VJfl1fl1-:JVlbfl�el1fl11\1\1Bflb?l'U6ll-:JB1'<ilLflcJ1b'UB-:J'<il1fl 

m11-umh'W1\J�'U 

Vl fl Af-:J�'Vl1'U:l.JTl"l'U bb 'l"IVl tl bb 'l"IVl tl '<il�tl1lJ'U';i �1fo� cJ1 f1 'U?l'UJl 1'1"1 bbr;i �fl111 'U cJ1 bbr;J �'<il �:iJ
' ' 

fl1';i\1\';i'J'<ili1-:Jfl1cJVJfl1 3 b�B'U 

e11m&1:wfl11�½'un11-u�\1\n'<il1��'UcJ1hw1'U�'W m.h-:i��bBcJ� ru itJm�� o, 2 - 8 bb��\1\n'<il 
'U 

1��uc11fa'W'W1b�fo{bb��c11�1'Vl'W1b1cJ{mh-:i��bBcJ� ru iu�1�� 2, 4 'Vl'iei 8 

b �eM'<il1 flfl1';j� fl�1i1'<il��e)-:J1�';i�\9l'U m 1 'Ui1-:Jfl1cJ'Uel-:Jel1?11?1:Wfl ';i vl-:Ji1'Uel1?11?1:lJfl';j�-:J'<i11 b 'U'U �B-:Jm 

�l"l'U tl1� cJ mll b 1m�f11'\/l'U� bbr;J�el1?11?1:Wfl ';j�eJ-:Jtl1 cJ11 ru 1 ';if\bbr;l� cJ1�1'Um f1'U \1\1ll nm� f11Vl'U�� 
'IJ 

,..,,..., 

l"l'UcJ'J'<ilcJ 

e11?11?1:wm'<il�1�fom1'w'�V1mc1 mm1'<il1�vl'UcJ1h'W1'U�'U ru b1r;11 o, 1, 2, 4, 6, 8, 10, 12 
'IJ 

bb'1� 24 -8'1 Lll-:JV!�-:Jn'Um 11'W1'U�'U 1�mn'Ub�B�Af-:ir;i� 2 611611 (Ai-:i-ffeimn) 11ll 18 611611 (1 'UB'U 
'IJ 

1\il�bbr;1�0nfli-:iiB'U'1.n) zj,:i1 'U1'Ui101?11?1:wfl1'<il�1-il'nm 12 -8'1 Lll-:JB��l"l'Utl1�c1 bb'1�e11?11?1:wA1 
'IJ 'IJ 

�mtl1c111ru hm�-:i'Vlll�ll1n'U ru nm�n1V1'U� �l"l'Utl1�c1 1 'U1'Ui1e11?11?1:wA1'<il� 1�f'Ufl11b'<il1� 

b�B�b'vlc1-:i1-i-:ibb 1n Af-:ib�m 'Vi�-:J'<il1ni1'U'l"lcJ1'U1'1'<il�fl1b�llb'<il1�b�B� H b�B��b�B�flf-:i�B 1

1u bb'1�'<il�be11b�llb'<il1�b�B�i10Bn djm?1�'<ili'Un11b'<il1�b�B�� 12 '8'1tll-:iV1�-:in'Uc11 m1'w'�Af-:i 

i1e11?11?1:lJfl';j'<i)� 1�'1"1'U bb '1"1Vltlu1�'<i11 Lfl';i,:Jfl1';ib �Bimh�-r� bbr;l� \1\';i1'<ili1-:J fl1 cJ bbr;l� b � e) fl1 ';j'LJ';j� bn'U 

fl11ll'U'1el�.f1cJ�1cJ �-:Jl?1B-:J 1 off b�el�ll1\1\';i1'<ilb �llb�ll m1-:i1 'U1'U�el1?11?1:Wfl';i'<il��B-:J1�';i�vl'U cJ11 'U 

';/1-:imc1d el1?11?1:Wfl';i'<i)��e)-:J1'tln'11B�1-:J1Je)cJ 12 '8'1Lll-:J e)��l"l'Utl1�cJ Vl1-:Jflru�er1�cJ'<il��� 
'U 'IJ 'IJ 

VIB-:J1Vlifl �bVl';i'Vl\"l'W Vl�BeJ1'UVl'W-:Jifo�m1 bbr;l�ne)1Vl1';ib'tl1b1'11'1.h�ll1tlJ 7.00 'U. el1Vl1';i 

nm-:i1m1muwmru 11.00 -12.00 'U.bb'1�B1V111b�m1mu1�mru 18.00 'U. 

brim?l�'<ili'Ufl1';ib '<il1�b�e)�� 12 -8'11m'Vl�-:Jf1'UcJ1 '<il�'W�el1?11?1:Wfl';ill70flflf-:i1'Ui-:i:ft'm �elb'<il1�b�B�m1'<il 
' 

0nAf-:i ru 24 '8'1tll-:iV1�-:in'Uc11h'W1\J�'U 1'U1'Ui1e11?11?1:wm'<il�1�f'Ufl11b'<il1�b�B�b'vlc1-:i Af-:ib�cJ1bb'1��u1c1 

'<il� 1�f'Ufl1bb'U�tl11 Vlf1'UcJ1 lopinavir /ritonavir 200/50 i)r;i�nfll bbr;i�Vl�-:J'<il1fli1'U'<il�:JJfl1';jzjlJ1 m�f'UcJ1 

h'W1'U�'U'U'U1� 150 i)r;i�nfll�B1'U ('Um�m\1\1�1'U) 'Vl�B'U'U1� 300 i)r;i�nfll 3 Af-:i�mtum"M ('U'U1��1) 
'IJ .. 

i1llf1'UcJ1 Lr;i�'U1b1cJ{bbr;l�cJ1�L Vl'U1b1cJ{ 2 b�� 2 flf-:J�e)1'Ui1llf1'UcJ1b�'Uel1{ma 2 �1 

2. ru iu�1"M 2 - 8 Vl�-:J'<il1nm?11?1:wfl11�f'Uc11hvh\j&i'U'U'U1� 150 i'.jr;j�flfll�B1'U ('U'W1�

ll1\1\';i�1'U) Vl�B'U'U1� 300 i'jr;j�flfll 3 flf-:J�m;'tJm"M ('U'U1��1) i1llf1UcJ1Lr;i'W'U1b1cJ'SLbr;l�cJ1�
.. 

L'Vl'U1b1cJ'S 2 b�� 2 Af-:i�B1'Wb'U'Ub1r;l1B�1-:i1!mJ 2 it.lm'!ti e11?11?1:wfl1'<il�1�fun11'w'�Vlmvm

\1\11'<il1�vl'UcJ1 Lr;l'W'U1 b1 v{Lbr;l�cJ1�L 'Vl'U1b1v{ bbr;l�';i�vl'UcJ111vh\j&i'U 1 'W1'Wil'<il��0-:i b'<il1�b�B� 9

Vl�eJ 10 Af-:iAf-:ir;l� 7 611611 (m1'<il1��'UcJ1Lr;l'W'U1b1cJ-Sbbr;l�cJ1�1'Vl'W1b1cJ-S'<i11'U1'W 5 611611bLr;l�1��'\.J

v1h'W1\j&i'U 2 611611) �-:Jbb�nB'Ub�llf1'UcJ1h'W1\j�'Ubbr;l�cJ1 Lr;l'W'U1b1cJ'Sbbr;l�cJ1�L 'Vl'U1b1cJ'S Vl�-:Jf)'U

cJ1�b1r;l1 1, 2, 4, 6, 8, 10, 12 bbr;l� 24 '8'1Lll-:J(b'U1'Ui-:i:ft''Uci'1Vl'S'\.J';i��'\.JcJ1hV-h\j�'U) 1'Wfl�ll�

';i�\91'\.J cJ1 h'W1\J�'U'U'U1� 150 i)r;l�fl'Sll 3 flf-:J�Bit.l�1'M:JJ\1\';i1'<il b �ll� 48 -8'1 bl.J-:J (1'Ull��'U)
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'll�:w1rub�B\il�-:JVl:W\il'n:W1� 70 Vl�B 72 �� 1'W1'U-rl'B1l;11i;1�fl'f-il�1�fon1".ib'<il1�b�B\ilbv1u-:ir1?-:i 

bb ".inr1?-:ib�U1 Vll;l-:J'<iJ1m1mrn1u1r;l'<il�fl1 b � :wb'<il1� b�B\il 11 b �B�\il b� e)\ilfl.f-:J�e) 11 'll bbr;l� 

e)1i;11i;1�fl".i'<il�1�1'UB1Vl1".i 3 rl'B b'IJ'Wb�U1f1Un1".i�".i1'<ilfl.f-:Jbb".in bbr;l�e)1i;11i;1�fl".i'<il�\91B-:J1-unm 

Bcl1-:J'WBU 12 -&11:w-:i Bcl�l"l'Wtl1"5'u 'Vl1-:Jflill��1"5'U'<il�"5'1ilVIB-:J1vf�n lil1'Vl".iil"lu Vl�Be:J1'W 
\I 'U 'U '\J 

V11!-:iifa�:w� bbr;l�i'JB1V11wif1nr;l1U".i�mru 7.00 'W. B1V11".inm-:i1m1r;l1U".i�:w1ru 11.00 -

12.00 'W.bbr;l�el1V11".ib�'Wb1r;l1'U".i�:lJ1ru 18.00 'W. 

'.i'U� 1 bb�'IJn1'.iAn�1; PK: pharmacokinetic, OD: once daily, TW: thrice weekly 
" 

(�-� ----- �----�--� �-"------,, 

Arm A, 1 O patients 

21 patients 

Rifabutin 300 mg OD with 

isoniazid, pyrazinamide, 

ethambutol 

2weeks>(D1

Rifabutin 150 mg OD with 

Lopinavir/ritonavir, isoniazid, 

pyrazinamide, ethambutol 

Arm B , 11 patients 

Rifabutin 300 mg TW 

with Lopinavir/ritonavir, 

isoniazid, pyrazinamide, 

ethambutol. 

Follow until week48 

Check CD4, viral load at 

week 0, 12, 24,48 

Check ALT at week 2, 4, 8, 

12,24,36,48 

Eye examination at week 0, 

12,24 

2 to 8 weeks > (D ..___u_p_t_o_4_8_w_e_e_k_,s
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d 

\ll1'a1�Vl 1 Study schedule at week 0,12,24,36 and 48 

Variables Screening Pre- Baseline Weeki Week Week4 Week Week Week Week Week 
(4-weeks baseline (weekO) 

a 

2 8 12 24b 

36 48 

Consent form 

Inclusion/exclusion 
criteria 

History and 

examination 

Rifabutin started 

Haemaglobin, 

Peripheral white cell 
count 

Platelet count 

Serum creatinine 

UA 

HBs Ag, anti HCV
c 

ALT 

FBS, Lipid profiles 

CD4,VL 

PBMC 

Pharmacokinetic 
blood sampling 

(Rifabutin) 

Pharmacokinetic 
blood sampling 

( LPV/r and 

Rifabutin)** 

TDM of LPV 

TDM of Rifabutin 

Height 

Weight 

Eye Examination 

Documentation of 
all concomitant 
medication 

Clinical review and 
patient feedback 

Total blood volume 

(ml) 

before 
baseline) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

12 

( 14 days) 

X 

0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
d 

X 

X 

X 

X 

X 

X 

X 

X 

42 

X X X X X X 

X X X X X X X 

X X X X X X X 

X X X X X X X 

X X 

X X X X X X X 

X 

X X 

X X X X 

X (full 

PK) 

X* 

X
e 

X X X X X X 

X X X 

X X X X X X 

X X X X X X 

7 62 23 23 23 30 0 

"for those who have elected to continue to receive LPV/r-containing ART following completion of pharmacokinetic study and are still 
receiving LPV/r-containing ART after completion of anti-Tb therapy. TDM could be done at least after 2-4 weeks of rifabutin discontinuation 
'ALT/CBC at Day 7 (wkl), optional and patients do not need to come to clinic if they are doing fine. 
bALT/CBC at week16 and/or 20 if Rifabutin is still used' patients do not need to come to clinic if they are doing fine. 
'Hepatitis B and serology are not required if they have been done before 
d If CD4 or VL have been done at screening visit, Baseline visit could be skipped 
• or week8
•• full PK of LPV/r, rifabutin could be done at week 2, 4 or 8

15 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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bnrusnm':i�vl b�e1ne111;111;1irfl':ib .if 1fJ:1J bfl':i{lf11'a (Inclusion criteria) 

1. i1e-JG'I fl1'a�'a1'<il b� elv! �'lJ�'lJ11&iv1 b �m el'tl 1el1
2. el1tl 18-60 tJ
3. hh1-rn1�f'U tl 1�1'lJ1 T!me:iv1i:w1neJ'lJ Vl�elbfltl 1�f 'U tl1 �1tJ11fme:iv1i:w1neJ'lJbb� bflvl.fl11 �

fl1"j-rfl�1�:Wb Vim bb�l�bfltl�el tl1fl�:W hh�b el?IB'lJflUb�el{ (bf?t1 'lJb�elvl'\Jeltl fl11 50 nm.J�/
:WG'l���'a 1 'lJ'a�V111-:i�f'U'th�vntJti1?1m Pl)

"

4. 1��1nv1�1'lJ1'lJCD4
5. i1A1 ALT < 5 b'V11'1JeJ-:iw�'lJATt.ln&i
6. i1A1 Serum creatinine < 1.4 mg/dl
7. i1A1 Hemoglobin > 7 mg/L
8. 1�f'Ufl1'a1'U'<i1Qtl11 b UtJ1ru 1 'aflbbG'l�fl1i-:i-rn�1�1 tltl11ill 1 "jfl�m 'abb vJ:wtJ�'lJVl�eltJ11 'a'W1\J&i'lJ

bbG'l�mv111'<iJ�nm'a 1 •1fo1 hbb vJ:wtJ�'lJ�'lJVl�e:im hvJ1'U&1'lJ Bne:i�1-:ii!e:iti 4 ?l'llm� Vli-:i'<i11n 1�tl1
�1tJbfme:iv1i

9. 1�i1m'a&iv1b �elu1tl 1elm?t5tJ�fl1b�'Uel�b tJ'llru�i1tJ
10. t11Vl'Llfl:IJ1flfl11 40 nbG'lf1f:W
11. V'lJtlel:W�1tlfl11:W?tirfl'a h bbG'l�G'l{lzje) 1 'lJ 1 'lJV'lJtlel:Wb -t'1�1:w 1fl"j,:Jf11"j1�tld

bnrusnm':i�vlel11;111;13Jfl':ielelffi11f1f11':iflf1�1 (Exclusion criteria) 

1. n1i-:i 1�f 'U mm� tl'aeltli!bbG'l�tl1flv!JJ:W�1'lJ'Vl1'lJ5'lJ 1 (tirn 'J'\,J fl1"j 1�f'U tl1?lb�tJ"je)tJvll 'lJfl1"j-rfl�1
IRIS 1tJWtl�nmitJ1)
2. n1;;i'-:i1�fom�i1e-JG'l�elb.fl?f'tl'<ilG'l'lJl"11?1�{'1Jel,:JtJ1�Vl1fl11flin�11�tl
3. m?11?1irr1'a�n1i-:i1 •foe:iG'lneJfleJ�Vl�eJ ti1b?1YJ&iv1 zj,:i bb 'W'Vl��1� tii1m1m �tJ1101'<i1i1e--im1W'Vl'lJ�eJ

"

fl1'a�1 b 'U'lJ,:J1'lJ1� tl 

4. el1?11?tiJ r11m�?l1:IJ11t1&iv1�1:Wfl1'af fl�11��1:W-t'el fl1Vl'lJvl'IJ eJ,:J 1m-:i fl1'a1� tl

5. el1?11?tirm�?l,:J?f tl'Vf�e) 1�f'Ufl111'U'<i1Qtl bbJTJ1b 'U'lJ(,)'lJe)fl b?l'Ubb 'U'U bUtl'lJ'Wi'lJ bb�el1?11?tirm� b 'U'lJ
bf?t\9l'UeJflb?l'Ubb'lJ'Ub{e:if-:i?11:w1'ami1�1m1tJ1�ti1� V11ni1e--iG'l'/JeJ-:i ALT Vl�el AST� 5 x ULN

V ,dq I 6. el1?11?1:Wfl'a'Vl:Wfl1 Karnofsky performance score <30%
V &d �I Q..I 1 d d iJ' 11 I fl I Q.J ii 

7. el1?11?1:Wfl1'Vlb u'lJ1ill 1fl'Vlbtlel'Vl:W?l:Wel,:J, fl"j�v!fl bbG'l�'/Jel�el � b'lJWVl11,:Jf11"j"jfl�11� tl�tl11vl1 tl tl1 
\il1tJ1ru hr1) 

, " 
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bntWnn1ib'Vlb�m11nn1iAn'\fl (Discontinuation criteria) 

n. bnru'o/11vten?11?1:1Jflib�mnnn1ifimn (Discontinuation Criteria for Participant)

1. en?11?1ii'r11'UBt1B'U\911BBm:nn 1m-:in11

2. bb �Vltler1�fJ\91\Y1i'1'U h11en?11?1ii'menlil 1�-r'\Je)'U\?li1(!Vf1nb'U1�1� 1'U bfli-:Jn1j�e) 1 u

3. 1 'UmruB1?11?1:IJflitln�B-:J L VJ'lj"\11fln zj-:Jt11B1?11?l:1Jmtln�B-:i L VJ'lj"\11fln 1 'Ui�'\/111-:J 4 61'UIY11'M
'U , 'U , 

bb in'UB-:Jn1ib -if 1�1� 1m-:in11nlil� h]?11m1m-if1�1�m1\?li11iJj�(il'IJ(!1bb'\J'IJG'i�b8(!1Y) 1�

bb�V11-:ivi��1�fJlil��n11�1Y1m��m�B-:JLIYlfJe:J1lil��n11\?1111il rifabutin bbG'I� lopinavir

concentration b'Ll'Ubb'IJ'\J random time b�Bfl11�'UG'IBIY1.f1fJ11e'.i\'.11fJ�W\91'\JfJ1?1B-:J\911B�
" "

1 'U1�\91'\J�(!e)�{'IJ 1� hl?1-:Jlil'Ubfl\Y1t:m-if 1-:ibfl(!-:JVl�B�11 ulil'Ubfl\Y1n1i�e)(!1

'U. bnruenn11�lil11ru1b�n'Vl�B��n11fin'lj1�-:i1r11-:in11 (Termination Criteria for the Study) 

1. ?lt11'1.J'Ui�'U1n11��r110-:in111�fJ 1 'U��'ljtJ V1�0r1ru�m1�n11�1il11ru11il�m511�m11� fJ

flt\J�bb �VlfJl"\1?1\11{ lil'Vl1G'i-:Jflitu�Vl11VlfJ1� fJ ���1 'Vlbfli-:Jn1i1�fJt'U?l\Y1f1B'Ub 1mi'U?1\Y1
' ' ' 

1r11-:in11 b�B-:Jlil1rn Vl\9le-Jm�mr111�'\JG'!B1Y1.nfJ '\J1� LfJ'U1.J'UB-:Jm?11?1ii'r11 Vl�B�'U 1

2. 1r11-:im1t1nm1bilnL\Y1fJerm!u?J'U'U
" " ' 

= d 

3. b Vl\9le-JG'!Vl1-:Jn1i'IJj'\/11iB'U 1
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11 ii ;, 
"J 

d 

'U'Vl'VI 4 

�mn111b1-111�i-Hien.1�bb��B.ntl11c.1e-rn 
'U 

4.1 e-mn111b1-111��-umm 
�n'l?fru��u1c.11ru h1-1-:/1:wnu HIV 1un1":iAn'l?f1 

fl11�nl'}1ffi\911"1\?lfl'rn-:Je'.i''IJ'Jcl�-:JVl�\?l 39 f1'W bb6H::119l�m-u1�1�1A1-:Jfl1';j 34 f1'W bb��119ln11ffll'}1A';i'U 48 
'U , 

1;1\Jmifo6'l�i1i;.J6'lfl11�111i11��ucl1bbi1 21 A'W �-:it1'W11cl-:i1'Wffi\9111u11�-u0�61A'W1-u'<i11'WTW 21 A'W b\?lcl 10 A'W 

1\9l{m11h'l"l1u&1'W'!J'W1\?l 150 �fl. 1'W6'l�\Plf-:Jbb61� 11 ';i1clfoerthcl 21 A'W 10 f1'WB�1'Wflci� A (h'l"l1u&1'W 150 
'V 'U 'V , \J 

�fl.1'W61�rif-:i) bb61� 11 1-1u0�1'Wfl6'l� B (h'l"l1u&1'W 300 �fl. 3 1-1f-:i�01;1\J\?l1vt) e'.i'tJ1cl'Vlflf1'W119i'fun11�111i1V11-:i 
'U , 'U 'V , 

b.flr.1'1llil6'l'Wl"11?1�{'lle:i-:i fa�m b1cl{bb61� 11'1"l1u&1'W r;lfll'}t1J�'llme'.i'u1 cl1 'Wfl11?1 fll'}1 bb?I \?l-:J 1 um11-:i� 1 b\?l cle'.i''\J1cl�1'W 
'U " " 

1 Vlaj b'U'W1tU b';if1Uel\?l 

, " 

fl';i�'U'J'Wn1':i 
.., 

f1 \?l m el-'.!

1:iJG11�11t1 b -u1�1� 1r11-:i n1"a1� cl 1\9l'Vlr;l-:J'<il1 flfl1":il-1\?l mm 

fl1';j��/ fl1 ';ib 'U1�1� bf1';i-:)fl1';j 

fl1';i'lJe)tleJ'W�10elfl'<il1flbA';i-:Jfl1';i 
"" ""= 

b?lcl'll1�

f1'W 1-if 'll el 6'1 clmfu m1f fll'}1�f!\'W�1� cl 

b 'U1�1� bf1';i-:)fl1';i'<il'Wi'Wl;'j\?lfl1';j�fll'}1 

fl';i�'l.J'J 'W n1 ':i 
.., 

r1 \?l m el -:i

1:iJ?11m1t1 b -u1�1� 1m-:im11�cl 1\9l'Vli;l-:J'<il1 fln1101\?lm0-:i 

fl1';i��/fl1';ib'U1�1�bf1';i-:Jfl1';i 

fl1';i'lJe)tleJ'W�1eleJfl'<il1flbA';i-:Jfl1';i 

b�cl�1� 

f1'W 1-if 6'1 clm-ru m1f fll'}1�f!\'W�1� cl 

b .if 1�1� 1r11-:im1'<il'Wi'W'1� m1�nl'}1 

18 

'11'W'J'Wel1�1��f1';j (f1'W) 

28 

8 

20 

3 

1 

1 

15 

'11'W'J'Wel1�1��f1';j (f1'W) 

19 

5 

14 

4 

0 

1 

11 



LI 

Total Rifabutin 150 mg once Rifabutin 300 mg 3 times a 

daily week 

Enrollment 34 17 17 

Week 24 27 14 13 

Week 48 26 13 13 

Discontinue 8 4 4 

?l1'UB1?l1?l&Jfl'j�b i1frn 1fl1-:Jfl11 bb61� ?l1'Ufl11���7�eJ1?l7?l&Jfl1�fnJ 1fl1-:Jf111 
' ' 

1�eJ'<i11'Ll1'LleJ1?l7?l&Jfl1�-:JVl��vtt�b'LJ7�1�1fl1-:Jfl111ilTWTW 34 fl'Ll zj-:Jbb'U-:Jb'U'Ll 1 umi��1� Wh'U�'Ll 150 
' 'U 

�n. 1'Ll61�fl?-:i lil7'Ll1'Ll 17 fl'Ll bb61�1'Lln���1� 1Yh'U�'Ll 300 �n. ?11�fl?-:i�0G1\J�1vi lii1m'Ll 17 fl'Ll 
' 'U 

- 1'Ll61'Um'i-1� 24 lJ€J1?l1?l&Jfl1�-:JVl�� 27 fl'Ll zj-:J1'Lln��ffi�1'\i'J1'U�'Ll 150 �n. ·fommf-:J1il7'Ll1'Ll 14
' 'U 

A'Ll bb61�1un��ffi�1'\i'J7'U�'Ll 300 �n. ?l1�A?-:i�m1'U�7vi lil7'Ll1'Ll 13 A'Ll 
' 'U 

- 1 'Ll61'U�7vi� 48 lJeJ1?l1?l&JA1�-:JVl�� 26 A'Ll zj-:i1 'Lln���1� 1'\i'J7'U�'Ll 150 �n. 1'Ll61�A?-:i lil1'Ll1'Ll 13
' 'U 

A'Ll bb61� 1 'Lln��m� 1Yl1'U�'Ll 300 �n. ?l7�fl?-:i�eJ61'Umvi lil7'Ll1'Ll 13 A'Ll 
' 'U 

bb61� eJ1?l1?l&JA1�eJ�b'U1�1�1fl1-:Jf111 lil1'Ll1'Ll 8 A'Ll zj-:i 1'Lln���1�1Y11'U�'Ll 150 �n. 1'Ll��A?-:i lil7'Ll1'Ll 4 A'Ll 
' ' 'U 

bb�� 1'Lln��m�1Yl1'U�'Ll 300 �n. ?l1�Af-:i�eJ61'U�7vi 1il1'Ll1'Ll 4 A'Ll 
' 'U 
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Week 
PIO Last visit Group Reason 

stop 
Non-compliant with 

116-001-0015 22-Mar-17 9 Rifabutin 150 mg once daily protocol 
Rifabutin 300 mg 3 times a Non-compliant with 

116-001-0014 08-Mar-17 12 week protocol 
Non-compliant with 

116-001-0008 17-Oct-16 26 Rifabutin 150 mg once daily protocol 
Rifabutin 300 mg 3 times a 

116-001-0016 26-Sep-17 36 week Lost follow-up 
Rifabutin 300 mg 3 times a 

116-007-0002 05-Oct-15 4 week Serious adverse events 
116-007-0003 09-Dec-15 8 Rifabutin 150 mg once daily Death 
116-007-0012 01-Sep-16 2 Rifabutin 150 mg once daily Patient's request 

Rifabutin 300 mg 3 times a 
116-007-0013 05-Jun-17 39 week Patient's request 

'11f1�ih:i1?11?1if fl1b 'LJ1�'"Jjj Lfl'a .:Jf11'H 'U'U'<i11'U1'UJ.:J'Vfjj\1) 34 fl'U zj.:i L 'U'<i11'U1'Ub 'Vl�1i!'U iie.n?11?1if fl1�t1B'U�1 
aan'11n 1r11.:im1 b'U'U'<i11'U1'U 8 fl'U b'Vl\,1�6'J�t1B'U�1aan'11n 1r11.:im1�11m;'l�bat11111'1.:id 

- 1:w?f1jj11t1�111mjjm1fmn1i;i'\,11.:J\,11jj'LJBfl1'Vl'Ul11'1JB.:JLf11.:im11�t1 '<i11'U1'U 3 fl'U
- 1:iJm\,11jj'W\11b�B�111mjjeJ1f111 '<i\'1'U1'U 1 fl'U L'U�tl1111vi� 36
- bf1\11b'Vl\,if111ru1:iJ'Vi.:itl1�?l.:JrH1mb1.:JnUB1?11?lifm '<i11'U1'U 1 fl'U 1 'Ui!1tlmvi� 4
- B1?11?lii'fl1b�tl:U1\,11�'Vl11.:Jf111�\11\,11jjL'ULfl1.:Jf111 '<i11'U1'U 1 fl'U L'Ui1tl1111vi� 4
- a1?11?1ifr11'1JBt1B'U�1aan'11n 1r11.:im1i;i'1t1\,i'UbB.:J '<il1'U1'U 2 fl'U 1 'Wi1tlmvi� 2 bb6'l� 39
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{91111.:i� 5 imHU�'Vl1.:Jfl�iln"lleNB1�1ruJfli'b'Wf11i'Ami1 (Demographics at baseline) 

Total Rifabutin 150 mg Rifabutin 300 mg 3 
N=34 once daily times a week 

N=17 (Arm A) N=17 (Arm 8) 

Median (IQR) Age in years 34.5 (29-45) 41 (34-46) 30 (29-38) 
Sex; N (%) 
Male 30 (88.2) 16(94.1) 14 (82.4) 
Weight 56.9 (50.3-63.1) 57.7 (46.7-63.1) 56.7 (52.3-60.9) 
CDC class C 27 (79.4) 13 (76.5) 14 (82.4) 
Homosexual 14 (55.9) 7 (41.2) 7 (41.2) 

�m1ru�V11-:Jfl�'Wn'lleNeJ1?11?1:wr11b'LJTfnJ1fl1-:im1'-i11'WTW 34 fl'W iJti1-:i'll AB 
- lwe'.i\'1hfnJ1fl1-:im1'-i11'W1'W 34 fl'W iJmmu�!:J 34.5 tJ b'U'Wb'l"ll"l'li1!:Jb171!:J11ii�-:i'Vliil71 30 fl'W iiJ1V1t!n

� ' 

'i d "'l ., "" I 

1 ., .J ., .J f1 bl7lcJbul;l!:J 56. 9 n bl;lml-l l-lfl1 CDC 'W'a�\71'\J C bul;'l!:J'a'Jl-l 27 bbl;'l�eJ1?11?1l-lfl'a'Vlb u'W Men Who have sex witn 
men (MSM) '<i11'W1'W 14 fl'W 
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Total Rifabutin 150 mg Rifabutin 300 mg 3 P-value

once daily times a week 

CD4 cell count celVmm 
3 

Week 0 96.5 (45-278) 171 (40-385) 84 (48-137) 0.41 
Week 24 203 (106 276 ( 140- 415) 135 (98-267) 0.27 

334) 
Week 48 341 (218-494) 428 (240-560) 275 (194-370) 0.16 
HIV-RNA < 50 

copies/ml 

Week 0 7 (20.6) 5 (29.4) 2 (11.8) 0.20 
Week 24 18 (69.2) 11/14 (78.6) 7 /12 (58.3) 0.27 
Week 48 16 (76.2) 10/13 (76.9) 10/13 (76.9) 0.99 

?f'"j''LJ'\.h��Vlfi�G'l'llel-:J fl1'"j'1 -if tl1'W1'U�'U'lJe)-:JeJ1?11?l�fl'f'il1'UTU 34 fl'U 'W'U11 i.:i bb\9\b 6U1�1� lfl1-:Jfl1'"j' 
I � 

(i'\J�1vi� 0) '<il'Ut1.:iiumvi� 48 01?11?l�fl'"j' �G'lrh CD4 cell count celVmm3 b���w,n��h�u 0�1-:i� 
'Utl'11f1 f;\!Vl1-:J?f f;1� 

�1'\.J �G'l HIV-RNA < 50 copies/ml -wu111�-wu111mmi1011mifo�lil1rni1�1�lfl'"j'-:Jfl1'"j' 
(i'\J�1vi� 0) 20% bb�b�eJL(i)1'\Jn1'"j'1fl'l11(i)1tltl1\911'UL11?lbeJ'llLeJ1 'W'U11 {eitJG'l��(?l'"j'"J'<iJL�'W'Ub�elbeJ'llLeJ11'Ub�e)� 
b���'Ub'U'U {eitJG'l� 69.21'Lli'U�1vi� 24 bbG'l�b���'Ub'U'U{eJtJG'l� 76.21'1.Ji'\Jmvi� 48 
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11111 Rifabutin 150 mg once daily ■ Rifabutin 300 mg 3 times a week

100 

90 

80 
78.6 76.9 76.9 

70 

Q) 60

50

Q) 40
V 

29.4 
Q) 30

C. 

20 

10 

0 

WeekO Week24 Week48 

Figure 1. Show percentage of VL < 50 copies/ml between Rifabutin 150 mg onec daily and Rifabutin mg 

3 times a week 
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Hemoglobin 

• Week 0

• Week 24

• Week 48

ALT 

• Week 0

• Week 24

• Week 48

eGFR 

• Week 0

• Week 24

• Week 48

Cholesterol 

• Week 0

• Week 24

• Week 48

Triglyceride 

• Week 0

• Week 24

• Week 48

LDL 

• Week 0

• Week 24

• Week 48

HDL 

• Week 0

• Week 24

• Week 48

Data present median(IQR) 

Total 

11.6 (10.2-13.2) 

12.1 (10.1-13.9) 

13.2 (12.1-14.7) 

31 (25-49) 

22 (15-40) 

22 (19-35) 

115 ( 100-121) 

106.2 (88.8-120) 

110 (79.9-115.4) 

181 (154-203) 

154 (143-204) 

189 (163-216) 

160 (116-192) 

221 (140-317) 

185 (135-245) 

119 (91-134) 

91 (83-115) 

110 (87-134) 

34 (25-39) 

33 (25-40) 

42 (34-45) 

Rifabutin 150 mg Rifabutin 300 mg 3 P-value

once daily times a week 

12.2 (11.2-13.7) 10.9 (9.5-12.1) 0.06 

12.9 (10.6-14) 11 (9.8-13.1) 0.13 

13.8 (12.6-15.1) 13.1 (12.1-14.6) 0.54 

33 (26-45) 28 (25-49) 0.62 

24.5 (17-55) 20 (14-25) 0.16 

27 (20- 36) 21 (19-28) 0.26 

113 (95.3-121) 117 (107-120.7) 0.50 

106 (95.3-115.2) 106.6 (78.3-123.6) 0.68 

111.1 (96.8-115) 105.4 (76.3-115.5) 0.56 

188 (150-216.5) 176 (158-197) 0.80 

163.5 (147-204) 148 (141-194) 0.41 

203 (163-207) 176 (169-216) 0.88 

173 (126-216) 134 (114-179) 0.27 

237 (130-317) 221 (141-306) 0.80 

206 (134-280) 179 (140-195) 0.38 

129 (93-133.5) 118 (85-143) 0.66 

103.5 (71-123) 89 (84-104) 0.63 

103 (87-134) 112 (88-120) 0.96 

34.5 (23-39.5) 34 (25-39) 0.90 

35 (25-40) 31 (27-38) 0.62 

43 (33-51) 41 (36-42) 0.88 

24 



Arm Rifabutin 150 mg once daily 

PIO Event Start Stop Grading 

116-001-0003 Hyperpigmented skin 30-Nov-15 Moderate 

116-001-0004 Hypovolemic hypotension 01-Dec-15 09-Dec-15 Severe

116-001-0004 Lopinavir intolerance 25-Nov-15 21-Dec-15 Severe

116-001-0008 Drug overdose 20-Jun-16 23-Jun-16 Severe

116-001-0008 Thrombocytopenia 29-Jun-16 Moderate 

116-001-0008 Appendiceal abscess 12-May-16 27-May-16 Severe

116-001-0009 Drug hypersensitivity reaction 02-Aug-16 12-Aug-16 Mild

116-001-0009 Hepatitis 20-Jun-17 Moderate 

116-001-0012 Latent syphilis 17-Jan-17 01-Aug-17 Moderate

116-001-0012 Hepatitis 09-Jan-17 Moderate 

116-001-0012 Diarrhea 07-Apr-17 19-Apr-17 Severe

116-001-0015 Nausea 24-Feb-17 01-Mar-17 Moderate

116-001-0015 Vomitiing 24-Feb-17 01-Mar-17 Moderate

116-001-0019 Nausea 23-Jul-17 04-Aug-17 Mild

116-001-0019 Vomitiing 23-Jul-17 04-Aug-17 Mild

116-001-0019 Rifabutin-induced uveitis BE 08-Dec-17 23-Apr-18 Severe

116-001-0019 Rash 31-Jul-17 09-Aug-17 Mild

116-007-0001 Vomitiing 10-Oct-15 03-Nov-15 Mild

116-007-0001 Nausea 24-Aug-15 15-Sep-15 Mild

116-007-0001 Nausea 10-Oct-15 03-Nov-15 Mild

116-007-0001 Vomitiing 24-Aug-15 15-Sep-16 Mild

116-007-0006 Vomitiing 26-Jan-16 06-Feb-16 Mild

116-00 7 -0006 Nausea 26-Jan-16 06-Feb-16 Mild

116-007-0006 Diarrhea 26-Jan-16 06-Feb-16 Mild

116-00 7 -0006 Ocular TB 19-May-16 Moderate 

116-007-0006 Anemia 18-Apr-16 Mild 

116-007-0007 Hepatitis 27-Sep-16 01-Nov-16 Moderate

116-007-0011 Anemia 30-Jul-16 18-Aug-16 Severe

116-007-0011 Herpes zoster 20-Sep-16 18-Oct-16 Moderate

116-007-0018 Joint pain 25-Apr-17 20-Jul-17 Mild

116-007-0018 Fanconi syndrome 21-Oct-17 Severe 

116-007-0018 Rash 08-Feb-17 02-May-17 Mild

116-007-0020 Vitreous degeneration LE 05-Sep-17 Mild 

116-007-0020 Herpes simplex 08-Apr-17 18-Apr-17 Mild
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Rifabutin 300 mg 3 times a week 

PIO Event Start Stop Grading 

116-001-0002 Anemia 12-Oct-15 29-Feb-16 Mild

116-001-0002 Uveitis 30-Nov-15 30-May-16 Moderate

116-001-0002 Acute gastritis 21-Sep-15 01-Oct-15 Moderate

116-001-0005 Depression 15-Dec-16 Moderate 

116-001-0005 Endophthalmitis 23-Apr-16 25-May-16 Severe

116-001-0005 Uveitis 29-May-16 03-Jun-16 Severe

116-001-0017 Nausea 01-Apr-17 12-Apr-17 Moderate

116-001-0017 TB IRIS 08-Apr-17 12-Dec-17 Moderate

116-001-0017 Acute bronchitis 18-Apr-17 02-May-17 Moderate

116-001-0017 Pneumonia 24-May-17 29-May-17 Severe

116-001-0017 Disseminated histoplasmosis 08-Jun-17 Severe 

116-001-0018 Pneumonia 09-Jun-17 04-Jul-17 Severe

116-001-0018 Herpes genitalis 24-Jun-17 07-Jul-17 Moderate

116-001-0018 Bicytopenia 12-Jul-17 09-May-18 Moderate

116-001-0018 Oral candidiasis 10-Jul-17 17-Jul-17 Mild

116-001-0018 TB IRIS 06-Jul-17 21-Nov-17 Moderate

116-007-0002 Vomitiing 11-Sep-15 20-Sep-15 Mild

116-007-0002 Fever 03-Oct-15 05-Oct-15 Mild

116-007-0002 Drug allergy 15-Sep-15 05-Oct-15 Moderate

116-00 7 -0004 Loss of appetite 01-Dec-15 05-Apr-16 Mild

116-00 7 -0008 Anemia 20-Jun-16 Moderate 

116-007-0010 TB IRIS 09-Aug-16 20-Sep-16 Moderate

116-007-0013 Joint pain 06-Dec-16 Moderate 

116-007-0013 Hypertension 07-Mar-17 Moderate 

116-007-0015 Rash 04-Oct-16 01-Nov-16 Moderate

116-007-0019 Rash 09-Apr-17 15-Apr-17 Mild

116-007-0019 Condyloma accuminata 06-Jul-17 28-Nov-17 Mild

116-007-0019 lschemic stroke 20-Aug-17 Mild 

n1'ibf1�b'V!(,ln1'H1J�bJvl:i'l.h��-:J��elel1�1�:Wm�b'U1�1:W1m-:im<a �'U11 
• L'Un1'a�rn�nn�:w�1m 'aYh\j&i'U 150 :wn. 1'\.J��foi-:i bfl�b'V!�m<aru1l.l-w-:i'lh��-:J��elel1�1�:W\"l'a�L'U1�1:W

11"1-a-:im-a:ihi1t.11t.1 34 LV!(,ln1<aru bL'U-:Jb'lJtJ LV!(,ln1<aru'll'U�1l.l-w-:itJ-a��-:iF1�:ijr,.i��aa1�1�:wmti'aeJ (mild)
, ,

"i11'U1'U 16 LV!\9ln1'aill mviL'U'U el1b�eJ'U, 'Vlel-:JL�eJ bL��r.J��'Ub'lJtJ\11'\.J ,:ijr,.i��elel1�1�:W\°1'aU1tJn�1-:J
(Moderate) "i11'U1'U 10 LV!�n1'aill el1'Vib'U'U fl11�l��(,l'oJ1-:J, ��1� L'lJ'U\11'\.J LL��:ijr,.i��elel1�1�:Wf1'a:W1n
(Severe) i1t.11t.1 8 LV!�m<aru mviL'UtJ Hypovolemic hypotension, Fanconi syndrome,
Rifabutin-induced uveitis BE L'lJtJ\11'\.J (,11:W�1�'U
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• 1 'Wfl1';iPlfl�1fl�:Wm� ';i�1'U�'U 300 :Wfl. �-11:wflf-:i�m1'Ll1?11� bf1\?1bVl�fl1';iillLi1�-:J'lh�?l-:Jf1�eleJ1?l1?lii'm�
' � ' 

b i1-:/1:w 1m-:Jfl1';j ili1'U1'U 28 bVl�fl1';iill bb u-:ib 'U'W b Vl�fl1';iill'/J'W1?11il�-:ith�?l-:ir1�ililmwi001?11?lii'fl';j
' ,

'U1'Ufl611-:J(Moderate) lil1'U1'U 15 bVl�fl1';jt)J 01'Vlb'U'U .fl11�bi;l�Wil1-:J,V16'lel\?16'l:W8flb?l'U,61i:Wb\31�1b'U'U�'U
,

,e-J6'l�vel1?l1?liJfl';i'UelcJ (mild) lil1'U1'U 7 bVl�fl1';illi 01'Vlb'U'U b'U'WHf, el1b�cJ'Ubb6'l�e-J\?1�'Ub'U'U�'U , iJe-i6'l
'

�elel1?l1?lii'mmn (Severe) lil1'W1'U 5 bVl�fl1';iill eJ1'Vlb'U'Ufl1';i�\?1b�eJ.fl1cJ1'W6'lfl�1,'UeJl?1'U1:W,.fl11�ii1'U
, � 
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i 

I 
j 

(:,Jl;ln1'J'0if1'l11Vl1�bfl�61Jlul;l'W 1"11i,Wl1'1leN L 'a''\i'hU�'Wbbi;'l� 25-1eJ-bl?l?l'e)6/l�l;I 1 'a''\i'J1U�'W (bdeJ 1 -ii'f.1:wnu Lf fW'W1b1 EJ1/ 
V V 

�1 Vl'W1b1EJ{) 

r11m� m 'a''ll1Aru\,i'llmr11A11:wb i:w-u'W�1G11?1, G1�G11?1 bbl;'l�r11�ht.l�:w1rue1e1nnVJi (AUC) 'a'1:W'1�nm�'a'��u 
'\ 'U '\ ul 

EJ1G1�G11?l(Cmin , Cmax, AUC bbl;!� Tmax) '1JB�h'\i'J1u�'Wbbl;'I� 25-1eJ-bl?lG1eJ6/l�l;'lh'\i'J1U�'W 'UeJ��\'.hm�� 2 n�:w 
'U , '\J 'U 'U , 

bbG11?1�1 'Wm'a'1�� 2 'a'��u 25-LeJ-b1?1G1eJ;�l;'lh'\i'J1u�'W�1fl'J1'a'��uh'\i'J1u�'W1'WVlflf11 r11m1:wb-U:W'LJ'WG1�G11?1 
\I '\I , 'U , 

(Cmax) '1JeJ�1 'a''YJ1U�'W'UeJ�e'.rthm'1��G1e)�fl�:Wnr111n�bAEJ�n'W bb�f11�1tl�:lJ1ille)e)flf1VJi (AUC) '1lm1 'a''YJ1U�'W1 'W 
'U 'U 'I ul 'U 

e'.rthEJn�:w B (b'\i'J1u�'W 300 :wn. 3 Af��e1�tl1?11�) G1�n11n�:w A (b'\i'J1u�'W 150 :wn. 1'Wl;'l�Af�) L1?1EJr11 AUC 
'U 'I 'U 'U , 'U 

'lleJ� h'YJ1u�'Wbbl;'I� 25-1e1-b1?1G1eJ6/l�l;lh'\i'J1u�'W 1'Wn�:w B G1�n11n�:w A ��{eJEJi;!� 72.7 bbl;!� 57.8 \,11:wJ1�u 
'U 'U 'I 'U , 

lopinavir/ritonavir, 00: once daily, TW: thrice weekly, Cmax: maximum concentration, Tmax: 
time to maximum concentration, AUC: area under the curve. 

Rifabutin 25-0-desacetyl-rifabutin

Alone With LPV/r Alone With LPV/r 

300 mg OD 150 mg OD 300 mg TW 300 mg OD 150 mg OD 300 mg TW 

0.66 0.65 0.82 0.06 0.33 0.3 
Cmax (mg/L) 

(42%) (36%) (30%) (49%) (25%) (39%) 

2 3 2 2.03 4.02 4 

T max (h) 
(1-4.0) (1-8) (2-6) (1-6) (2-10) (4-12) 

6.32 8.97 15.5 0.58 6.15 9,71 
AUC (mg.h/L) 

(35%) (37%) (43%) (64%) (27%) (45%) 

bdm tl�EJUb viEJU'a'�Vl11�bde1�\'.hEJ1�foh'YJ1u�'W 300 :Wfl. �eJ1'Wb�EJ16') nrnde11� 'a''YJ1U�'W 150 :Wfl. 
'U 'U I \I 

1'Wl;l�flf��1:Wf1ULl;'l'W'W1b1EJ1n1Vl'W1b1EJ1 �u111vfr11 Cmax 1n�bAEJ�f1'WAeJ 0.66 bbl;!� 0.65 :Wfl./l;'I, \,11:WJ1�U 
f11�1tl�:W1t1Je)e)flf1VJi (AUC) '1Je)�L'a''\i'J1U�'W1'W�'lhEJffi�h'\i'J1u�'W 150 :Wfl. �1:wnufavl'W1b1EJ1n1Vl'W1b1EJ1G1� 

"I V V V V 

fl11bdv1�h'W1U�'Wb�EJ161 ��b�'W{e)EJi;'j� 41.9 �'U1EJ�L�'a''W1U�'W 300 :Wfl. G11:wflf��e)�tl�1��1:wnu L'G'l'W'W1 
V I V V 

b1EJ1nLVl'W1b1EJ1ilf-11 Cmax G'f�fl11b�e)L�'a''\i'J1U�'Wb�EJ161 {eJEJ'G'l� 24 bb�ilf-11 AUC G'l·:Jfl11n�{e)EJl;I� 145.2 
V V I V 

r11m1:wb-U:W-U'W'1lv�1'a'-w1u�mb'G'l� 25-1v-b�?feJ6/l�l;lh'\i'J1u�'W ru b1'G'l1�1�61bb?1��1'W'a'tl� 2 bb'G'l� 3 
V V I V 
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·a-LI� 2 fl17:Wb'V:W'V'Ubu�EJ6Umhvl1u&iu�nm�h:i61 (baseline vi:w1EJti-:ib�ei�'ll --m1�fobvl1u&iu 300
,u " I 'U " 

:Wfl. 1UG'l�A�'11�whHTIG1�'t.!7b�fo{n1 Yl't.!7b�fo{) 

Rifabutin level (mg/L) 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

o l

1 2 4 6 8 10 12 24 48 

29 

--+-300 mg TPW 
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·ru� 3 fl11:wb'Vll'V'Ubu�cJ'UeM25-fa-b�G'1ei6il��hvh'U�tl �nm�1-.'.J61 (baseline V1mcJt1-.'.l bdm!thcJ11?lfo
'ti " I 'U 

h�1'U�tl 300 lJn. 1tl��Af ..:i 1�cJ1�m��tl1b1cJ9�1 Vltl1b1cJ1)
'\J 

25-0-des rifabutin level (mg/L) 

0.4 

0.35 

0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0 

0 1 2 4 6 8 10 12 24 48 

--+-300mgTPW 

-llll-150mgOD 

Baseline 

1m!u1cJ�11ii't 'j�1'U�tl 150 lln.1tl��Af ..:ii1rh Cmax 'j�'\Jl11-.'.l 0.339 5-.:i 1.13 lJn./�. :weru1mvfo..:ir1u 
'\J '\J '\J 

b�cJ1�i'.il·h Cmax �1n11rhmm�1tl (0.45-0.9 lln./�.) eru1cJn�:i.Jd:wr11 AUC 'UeJ-.'.lh�1'U�tleJ�'j�'\Jl11-.'.l 4.8 
d.s \I , 'U '\J 

fi..:i 15.6 :i.Jn.'lllJ./�. 1�:weru1cJAt!1�:wr11 AUC �1n11 4.5 :i.Jn.'lJ:i.J./�. 1 ueru1cJnflllffilii't 'j�1'U�tl 300 :i.Jn. 6'11:i.J 
'\J \I , \I 

r1f..:i�ei�-tJmvii1r11 Cmax 'UeJ-.'.lh�1'U�tleJ�'j�'\Jl11-.'.l 0.54 5-.:i 1.23 :i.Jn./�. 1�:weru1cJAtl1�:rir11 Cmax �1n11 
'\J '\J '\J 

0.45 :i.Jn./�. fl1 AUC 'Uel-.'.leru1cJnft:i.JdeJ�'j�'\/l11-.'.l 7.3 5-.:i 31.7 :i.Jn.'ll:i.J./�. t�cJ1�:weru1cJ'j1cJ1�:rir11 AUC 1JelcJ 
\I , 'lJ 'U 

n11 4.5 :i.Jn.'ll:i.J./�. 
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i:.J~n1'a~ffl?}1'V11-'.J bfl!il"ll'<il~'Wf11~~{61Jel-'.l b~'W'W1 b1£J{/~b 'Vl'W1 b1£J{ 

r11bu~tl'VB-:ir111~b 'U~'U'W~16'1 ~ 6'1-:J6'1~ bb6'l~r111~b 'U~'U'Ubu~ tl'VB-:i L6'1~'U1b1tJ{~1 'Vlmb1tJfo6'1~-:i 1 'U~1<a1-:i~ 
' " ' 

3 r11 brnK"lllil6'1'Ul"l16'1~{'1J0-:i 1'1~'U1b1tJ{~1 'Vl'U1b1tJ{ 1'U~\'.htJvft!PltJT~-:J6'1B-:J'V'U1~i1fi11rn\\fitJ-:in'U 
" 

~1'a1-:J~ 10 fl1bflril"ll'<il~'Wf11~~{61lel-:Jfa'W'W1b1£J{/~1'Vl'W1b1£J{ OD: once daily, TW: thrice 

weekly, Cmax: maximum concentration, Cmin: minimum concentration,Cave: average 

concentration 

Lopinavir (µg/ml) Ritonavir (µg/ml) 

(range) (range) 

150 mg OD 300 mg TW 150 mg OD 300 mg TW 

13.455 14.027 0.946 0.786 

cmax 

(8.84- 16.54) (10.6- 21.95) (0.71- 1.38) (0.54- 1.14) 

5.287 4.155 0.223 0.178 

cmin 

(2.93- 7.92) ( 1.33- 5.91) (0.15- 0.31) (0.07- 0.26) 

9,695 10.252 0.545 0.468 

cave 

(5,75- 11.51) (8.06- 15.24) (0.39- 0.82) (0.34- 0.66) 

b Vl~ rn<aru1:J~-:i'll<a~6'1-:iii 
' 

1'Ue'.JU1tl'~-:J 21 'a1tl bf1~b'Vl~fl1'at\JL:W~-:J'U'a~?l-:irH1'U 32 r1f-:i bn~;ff'U1'Ue'.ftl1m~-:J'Vl~~ 12 'a1tl {Btl'1~ 50 
" ' " 

'1l 0-:i b Vl\91 rn<aru"lil~-:i'll'a~?t-:ir1iir111m'Ubb <a-:i'IJ1'Un6'11-:i~-:im n m e1'n b?l'IJ zj,:i b 'U'Ue.J6'1 'U1-:J bA tJ-:J~~ 1~ ru'Vm 1 <avhu &im1'U 
'l , QI \I 

'W'IJ1'Ue'.fu1tJ 2 'a1tl 1~tl~-:J?lel-:Jfl'Ub'U'Ue'.fu1tJ~LIPlf'IJL'aYh'U&i'U 300 ~n. 3 r1?-:i~rnK'll~1~ b'Vl\9lfl1'aru1il~-:i'll<a~?l-:Jfl 
\I 'U 'U q 

.J"' ., "" 'l .J 
'Yl~\"111~':i'Ubb'a-:J u1'Uf1'11-:Jt1-:Jmmb6'1~-:J 1,'U\911'a1-:J'Yl 7 bb'1~ 8 

' 

e.J6'lm<afrn~11rubr1bb6'1~ HIV 

e'.fu1tJ'Ylflfl'U~~1~m'aP1fl~1Vl1tllil1fl1t\Jb'afl 1 'Uf1~~vn~ 'a'V'h'U&i'U 150 ~fl. 1'U'1~fl?-:iii 91 'U 10 'a1tl~ii 
'U , 'l \J 

'll~mrubf6'1 HIV 'Lleltlfl11 50 na'll~/~6'1.( ~eltl'1~90) bb'1~1'Ufl~~vfl~<aYh'U&i'U 300 ~fl. ?l1~flf-:i~e:ii'll~1~ii 
' " 

81'U 11 'a1tl~iJ'IJ~mru11f6'1 HIV 'Lleltlf111 50 na'\.J~/~6'1. b~Bm11il~ 48 i'IJ~1~( fvtl'1~72.7) 
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/i I 

I 
\1,, i 

4.2 eilhJ';i11:.1�� 

b.f1r;1"ll'1�'Wr11�(,)1"1.JB-!1 L ';i'W1'U&i'W 
'IJ 

fl11Plrn11ilb'lffornvi1:.1'UA1b.flG1"ll'<il�'U?11Mlf"IJB-:Jhvh'U�'U 150 �fl. 'J'U��rif-:in'U 300 �fl.?11� 
'IJ 

Af-:i�aG1'1.Jmvi bdei 1 -if�1�n'U fa�'Ll1b11:.1{111 Vl'U1b�fo{ 400/100 �fl. 1'U��?1eNAf-:i 1 'Ll�'ll11:.1���bta HIV 
'IJ 

bb� �-rru b 'SA ��fl1'SPlfl'l.'}1'V'l'U11A1A11� b 'V�'V'U?l-:J?I�( Cmax) '1Je)-:J�U1 l:J'�-:J?{e)-:Jfl��nfi1 bfl� bAl:J-:Jfl'Ubb�fl1 
'U , 'U , 

«'Ll�11,1m1vJ (AUC) '1.la-:i1 -svJ1u�'UL'Ll�'ll11:.1�1Ji''ll'U1�1:.11 300 �fl. ?11�Af-:i�a�'I.J�1vi?1-:ifl11�u11:.1�1J\'1:.11 
'U 'U 'U 'V 

,., 

150 �fl. 1'U��Af-:ifi-:i{acJ�� 72.7 

'<il1flfl1'SPlfl'l.'}1flB'Ll'Vlif1ilbb'U�i.J111fi1 Cmax b u1Vtm1:J'l.lB-:Jh'VJ1'U�'UAB 0.45-0. 9 �fl./�. ( 12) 
'IJ 

e-.J�'l.la-:im1Pifl'l.'}1il'V'l'U111 -s'VJ1'U�'Ll 150 �fl. 1'Ll��Af-:ibb�� 300 �fl. ?11�Af-:i�a�'I.J�1vi?11m-st11 �-s��'U 
'IJ 

1:.11h'Ji'J1'U�'U?l-:J?l��b'Wl:J-:J'V'le)Ae) 0.69 bb�� 0.86 �fl./�. (,)1��1�'Uzj-:Jbb\?'lfl�1-:J'<il1flfl1'SPlfl'l.'}1fleJ'Ll'Vlif1'1leJ-:J 
'IJ 'IJ ' 

Kha chi bb� �Aru� ( 10) �1 .ifhvJ1'U&i'U 150 �fl. �'I.J�1vi��?11�Af-:i�1�n'U fa�'U1b11:.1{n1 Vl'U1b11:.1{ 
'IJ 

40011 oo �fl. -r'U��?ia-:iAf-:ibb�1'V'l'U11-s��'U 1:.11 hvJ1'U&1'U1�b-w 1:.1-:i'V'lei eicJ1-:ihn1?11�1 'UflT�Plfl'l.'}1'1.leJ-:Jb -s1 

'V'IU11n�u11:.1 1 A'U�n-s��'UcJ1hvJ1u&i'UL�b'Wl:J-:J'V'leJAel 0.34 �fl./�. eicl1-:ihn��u1m11:.1ilrY-:iA-:J'Vl11:J'<il1fl 
'IJ 'IJ 'IJ 

1ruhAe-.J�fl11Plfl'l.'}1ilA�11:.lfl'Ue-.J�fl1'SPlfl'l.'}11 'Ll�'\J11:.l'll11b11:.l�'Ll1�'1.leJ-:J Lan bb��Aru� ( 13) zj,:ib'I.J�cJ'Ub'Vll:.l'U 
'IJ 

A1b.fl�'IJ'<il�'UP11?1\?1{"1Ja-:ibvJ1'U&i'U 150 �fl. 1'U��Af-:inu 150 �fl. ?11�Af-:i�a�U�1'1'1b�eJL� 

�1�fl'U fa�'U1b1cJ{n1 Vl'U1b1cJ{ fl1'SPlfl'l.'}1il'V'l'U�'lJ11:J 1 A'U�nfi1 Cmax '1.IB-:Jh'Ji'J1'U&i'U 0.246 �fl./�. bb� 
'IJ 'IJ 

fi1iro1:.1:01'U'lleJ-:J Cmax '<il1flfl1'SPlfl'l.'}1ilAa 0.67 �fl./�. zj,:i1fl�bAl:.l-:Jfl'Ufl1'SPlfl'l.'}1il 
"' 

e-.J�'l.lB-:Jfl1'SPlfl'l'}1il�1-:i'<il1flfl11Plfl'l.'}1�Vh1mbavJ�m11,1'1.leJ-:J Naiker bb��Aru� (14) zj,:i 

bU�l:J'Ub'Vll:J'UA1b.fl�"ll'<il�'UP11?1\?1{'1.leJ-:Jh'Ji'J1'U&i'U 150 �fl. 1'U��Af-:in'U 150 �fl. ?11�Af-:i�a�'I.Jmvib�B1� 

�1�nu fa�'U1b1cJ{n1 Vl'U1b1cJ{ fl1'SPlfl'l.'}1il'V'IU1111'Ji'J1'U&i'U 150 �fl. 1'U��Af-:i1 �A1:1Jfil:J:01'U'1Je)-:J Cmax 
'IJ "' 

AB 0.31 �fl./�. (IQR = 0.26-0.38 �fl./�.) 

1�n�u11:JA'UL� 1 'Ufl���1J\'1-svJ1'U&i'U 300 �fl. ?11�Af-:i�eJ�'I.Jmvin-s��u1-svJ1'U&i'U1�b 'Wl:J-:J'V'le) 
'U , 'U 'U 

eicl1-:ihnm�n�u11:.1 5 A'Ub'Ufl��-d�nr11 Cmax 0.926 fi-:i 1.23 �fl./�. zj-:J?l-:Jfl11A1�bb'W�i11 
'IJ ' 'IJ 

'11 fl fl 1'SP1 fl'l.'}1 J\'1m.n�'IJ'V'l�Pl 1?11?1{ n eJ'Ll'Vlif 1-d bb 'U�,11111:.11flzj�1-svJ11��'U (1-s bb 'VJ�U�'Ubb� � 

hvJTt.j&i'U) �1b�a Mycobacterium 1�1:.1t'Un'UA11�b6U�'V'U"IJeJ-:JcJ1�-:J�� (concentration dependent) 

(15, 16) bb��'U1-:Jfl1'SPlfl'l.'}1bb'U�i1111t'Lln'U AUC (16, 17) fl1'SPlfl'l.'}1'1JeNb'S1�-:Jb'Ui-:i Cmax bb�� AUC 

fl1'SPlfl'l.'}1flel'Ll'Vlif1il'V'l'U11 AUC �tle)l:Jfl11 4.5 �fl.'lJ�./�. ��i'Llfifl'Ufl11tei1:.11fl��hvJ11��'U (18) 1�n 
' 

�'lJ11:J'S11:Jb�b'Ufl1'SPlfl'l.'}1'1.lel-:Jb'S1�n AUC tle)l:Jfl11 4.5 �fl .'IJ�./�. e-.J�fl11Pim.nil�1-:i'<il1flfl1'SPlfl'l.'}1flel'U 

Vlif1'1lel-:J Naiker bb��Aru� (14) zj-:J'V'l'U�'lJ1cJfi-:i{eJcJ�� 29 nr11 AUC tleJl:Jfl11 4.5 �fl."ll�./�. eicJ1-:i1-sn 
'IJ 

(,)1�e-.J�fl1';j�fl'l.'}1"1JeNb'S1A�11:.1n'Ufl11�fl'l.'}1'1.leJ-:J Lan bb��Aru� (13) �1�'V'l'U�'ll11:.1�1�fuhvJ1\j&i'W 150 
.., t 1 .c:rf I.I I I 3 -=-, JI .cit. 11011 cJ II 

�fl.1'U��Ai-:J'S11:.1 �� AUC 'Uell:.lfl11 4.5 �n.'lJ�./�. A11�bb(,)fl(,)1-!l'Wel1'<ilbfl�'<il1nb"lleJ"ll1(,)"IJeJ-:J�u11:.1Vlb"IJ1

�1�n1-s�n'l.'}1 ( beJb�cJ bL��LLeJ'VJ�m) LL'1�eJ1'<ilL U'LlL'V'l11�J1Vti!n��1-:in'W"IJeJ-:i�u-m 1�cJ1 'Llfl11�n'l.'}1"1.JeN 
'II 

Lan LL'1�Aru� (13) r11irocJ:01'U"IJe>-:itl1Vti!fl�U1cJA'eJ 49 nn. LL'1�'1.leJ-!I Naiker LL'1�Aru� (14) AeJ 59.9 
"' 'II 

'e) cl1-:i11n(,)1��U1 cJL 'W fl1'SP1fl'l.'}1"1J'e)-:J L -s1nr11irocJ :01'W"IJ'e)-:Jtl1VltiflA'e) 57.2 flfl. zj,:i�1 fl11fl1'SP1fl'l.'}1"1J'e)-:J 
'II "' 

Naiker Lb'1�Aru� (14) L�fltl'e)cJ 

fl1'SP1fl'l.'}1fleJ'U'Vlt!1il'V'l'I.J11fl1'SL'Ul. 'S 'Ji'J1'1.J�'U"IJ'U1� 150 �fl.1'U'1�Af-:i�1�nu b'1�'W1L1 cJ{n1 Vl'U1 
'II 

b1cJ{ 6'!1m-sm�� AUC 'lJeJ-:Jh'Ji'J1'U�'WC1-!l{eJcJ'1� 203 (7) fl1'S�fl'l.'}1"1J'eJ-!IL'S1'V'l'\.J11fl1'Sb'UL'1�'U1L1cJ{n1Vl 
'II 
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bfli"1Pil�'Wl-116l\9l{"!Jel.:J fa'W'W1b �fo{/i1 'Vl'W1b 1�{ 

f111P!n'loJ1"!JeJ-:J Khachi bb6l�flt\J� (10) YfU11f1111vffa�tJ1b�fo{1�1'Vl'W1b1cJ{ 400/100 �n. 1\J

6Jgj?feJ-:iflf-:ifrnnuh'V'l1\J�'W 150 �n. 1tJ6Jgjflf-:i v111vf1gj�ufa�tJ1b1c1i�1n11fi1�bbtJgj'U1zj-:JAeJ 5.5 ± 
4.0 �fln./�61. ( 19) eJ�1-:Jl 1n\911�m1Pin'loJ1i!tJL:Wllilbb6'f�-:Je-.J6l'V11-:Jl°l�Un 1 'Wf111P!n'loJ1"!Je)-:J b 11J-:im1�b'LJ�'LJ'W 
�16'f�bb61�6'f-:i?f�eJ�1tJfi1�bbtJ�tl1AeJ 5.5 ± 4.0 bb6Jgj 9.6 ± 4.4 �fln./�61. m��1�u (19) J-:i�Llilc11 

, 'U , 'U 

11Yl1u�tJ"!ltJ1�?f-:in-i1zj-:ieJ11iib um 'V'J11�b �eJ'll1�bb6l�thVl11n"lleJ-:Je'.J\'h c1�f;i�m1fin'loJ1 fi1b.nG1'lllil6ltJf'l16'f\91{ 
� � � 

"!Je)-:Jb6]�tJ1b1clin1vitJ1b1clfltJm1Pin'loJ1illm\\fic1-:intJ1��'lhc!J-:i?feJ-:Jn��zj-:J\°1�1clfl'Uf111fin'loJ1neJtJVIU1 
� ' 

( 13, 14) e-.J6lf111Pin'loJ1-d�-:i b 'UtJf111�tJ�tJ1111Yl1u�tJiif111�6'11m1t11 tJf111m�\9l'WbeJtJL61l� cytochrome 
� ' 

P450 fleJ'W'LJ1-:!�1 (20) 

fl1'Jgj uveitis zj-:Jb'UtJe-.J6l'LJ1-:J bAcl-:!�1\Jbb 1-:J'lleJ-:J hYl1u&itJeJ1lil'V'J'U llilUeJcJ{eJ cl61� 6 15-:i 9 1  tJ�thv 
' � � 

�11ilruc11 (21) 1tJm1Pin'loJ1-dii�thc1 2 fltJ�di�.n11� uveitis J-:i?feJ-:JfltJLlilfohYl1u&itJ 300 �n. 6'11� 
� � 

flf-:i�eJG1'\J�1V1'1mhtJ1tJ-dii�thc1 1 fl'Wiifi1 Cmax bb61� AUC AB 1.19 �n./61. bb61� 20.2 �n.'ll�./61. 
� 

m��1�'Uzj-:J?f-:J n11fi1� bb 'W�'U1 bb:lJ'LJe)�6] bM cl1 f1'U1��'U c11 L 1'W1'U &itJf1'Uf111bn� uveitis �-:ii1�1f1\?1bb�lil1n 
� � � 

m1Pin'loJ1��1tJmi!n'V'Ju11G1��tJfinu"!lm� c11�?f-:i (22) bb6l�n1111ilruc11�m�11t1 b ��w�u 11Yl1u&itJ 1 tJ 
� � 

b�eJ\?1 (23) �thc1J-:i?f eJ-:i11c11 tJn11Pin'loJ1"!leJ-:Jb 11mn11�.ff tJV1f1-:iV1c1� c1111Yl1u&1tJzj-:Jfl�1c1nu11c1-:i1tJ�thc1 
'U , 'U 'U 

f)e)tJVIU1ij (24)
c1 :v .c:1 d d 1 , :v � d v v d � 6 f111f'l n 'loJ1"!JeJ-:J b 11'V'J'U e-.J6l"!J 1-:J bl°l cJ-:Je)tJ 1Vl'V'J'U'Ue) m 'll'W Vl e)-:J b?f cl e-.J'W t,l'Ue) nb?f'U bb61� b�� rn e) �\911 

1°1�1clf1'Uf111Pin'loJ1f1eJ'WVIU1 (21, 25) eJ�1-:i11nm�m1Pin'loJ1'lleJ-:Jb 11'V'J'Ub Vl�mru1:Jvi-:i'll1�6'f-:Jf15tJ 1 b'll'W 
hypovolemic hypotension, appendiceal abscess bb61� endolphthalmitis ffi:J1.l1bMc11'LJeJ-:Jf1'U 
l 1'W1'U�'W b tieJ-:Jlil1 n'll1�'ll1 m1 tJn11Pin'loJ1-diiu�mrutl'eJc!eJ11il?f 1'Ullil c11n bMc11n'Ue-.J6l'LJ1-:JbAcl-:J"!J e)-:J cl1

� , 

h'V'l1\J�'W
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d 

'U'Vl'VI 5 

lil'a'Ubb'6'1:::"Uelblil'Welbb 'W::: 

n11fifl'1fldbb'W::!'U717 b1�7'U&i'U 150 3-)fl .1'U1;'1::!f1#-:i ?f 73Jl';it11oiffJ3-lfl'U bl;'l'W'U7b1cJ{ffi Vl'U7 b1cJ1'll'W1\91 
m\911�11.J1\ill 'W�'lJ1cJ&i\91b (e:i HIV bb1;,�1ru 11r1'lJ111 vim tie:i-:i1i11n 1 vf A1bfll'lJ1i11;'l'Wfl7?1\9l{�bVlm�?f3-Jbbl;'l�'U1;,e:i\91ncJ 

... 'U 

'We:Jfl1il7fld fa-w1.J1b1 cJ{ffi V1'W1b1cJ1'll'W7\91 400/100 3-Jfl.11.J1;,�?1e:i-:ir1#-:i?11m1t11 vf1�{1l'U 11;,-w1.J1b1 cJ{�b Vlm�?f3-J 
bde:i1'8'�13-lfl'Ub';i�7'U&i'Ui-:i'll'U7\91 150 3-Jfl. 1'Um:rif-:ibb1;'1� 300 3-Jfl. ?f73-lf1#-:i�m1u\917� 

5.2 "Uelblit'Welbb'I.J::: 

btie:J-:J1il7fl17lJfl71l'tlcJ7 boosted protease inhibitor mn�'W b\91cJbui"l7� lopinavir/r bb1;'1�1rub1f1cJ-:J 
b'U'WU11JVl7�7f1ty l 'W�'lJ1me:i'll1e:i1 b\91cJbQVl7�l 'Wf1'W�i1 CD4< 350 cells/ul m11 vi'rifampicin �13-Jfl'U boosted 
protease inhibitor 1il�'Vl71 vf1�{1)'UcJ7boosted protease inhibitor 1;'1\911;'1-:J3Jlflfl17{e:JcJ1;'1�80 zj-:J'Vl7 l vf i11e:im?t 
bn\91 be:J'll1e:i1te:i cJ7 bbl;'l � m1f m�1�3-Jb Vim 1�Bfl {11-:JlY'Wu1� b 'Vlf11 VlcJ r1111i!�i1n11�'W'Vl�b UcJ'WcJ7 rifabutin zj,:icJ1di1 
fl11�'WVl�b UcJ'W l 'W 1 Vlb 'U'W essential drug list 'lle:J-:Je:J-:Jr1fl71e:J'W7if cJ b1f1bb�1 bb�W-:i 1:iJi1m 11.Ju1�b Vlf11 'VlcJ bb�� 
'll'W7\91'lleJ-:JcJ7 rifabutin �bb'W�th�1V1fur1'W1 VlcJ�e:J 150 mg 1'W1;'1�1 ri#-:i 

Vl�-:J1il7fl'Vl17'Ut:-J1;'1 interim analysis 17 cJ7 rifabutin 150 mg 1'W1;'1::! 1 ri#-:i 1 V!t:-Jl;'l�fl17 b\91cJ�'lJ1cJ{e:JcJ 
1;'1�90i1 HIV RNA < 50 copies/mllV!t:-Jl;'l�fl17bdmvicJunu cJ7 rifabutin 300 mg lu\917�1;'1�3 ri#-:i ��'lJ1cJ{e)cJ 
1;'1::! 72.7 i1 HIV RNA < 50 copies/ml bb1;'1�l'Wf1'W�b'U'W uveitis i-:i2f1'W m1il7flfl�3-J b\91cJ�'lJ1cJ{e:icJ1;,�9oi1 HIV 

' 'U 

RNA < 50 copies/ml 'Vl7-:J'Vl3-!�1�cJ�-:J'tlelcJ&i1r11-:ifl1We:J'Wf17'\/l'W\91 
'U ' 

5.3 ii'e11i11n\91"lJe1�n1-afim�1d 

fa1-:in111�cJd1�fu-:iuu1�mrui-:iimt1m1m 3 tJ�-:ibb�tJ 2558-2560 b'U'W'<i17'W1'W 2,235,ooo u1V1 
( ,., d ,., ., ., ) d 1"•' ., � 
?I el -:J 1;'l 7 'W ?I el -:J bb ?f 'W ?I 7 3-J VI 3-! 'W VI 7 Vl 'W 'U 7 'Vt t11 'W 1il 7 fl 'VI 11-:J bb t:-J 'W 1 u ';i � 3-J 7 ru 3 , 0 0 0 , 0 0 0 'U 7 Vl \91-:J 'W 'W 

' 

'Vl7-:Jf1ru��1�cJ1il�;e:i-:iVl7bbVl�-:JVJ'W?ftJ'U?l1i'WB'W1 �1'VlfoA7\9l111il Lab PK Blood Sample : Full PK bi"l17::! 
r1ru��1� m 'M'W17 1m-:in111�cJdi1m13-!�7f1rumn 1r11-:in11di1n111 'tlb�'Wmnn11-:iuu1�3-!7ru�1�fu b Vl17::! 

'IJ V 

�'lJ1cJfl�3-Jdb'U'W advanced HIV i1 fl11b�'U'lJ1cJ�13-J'\/11;'17cJe:Jcl1-:i bbl;'l�;e:i-:imVl'Ubbi"l'Vl�'Ue:JcJf1f-:i zj,:i1r11-:im1;e:i,:i 
'U ' 

b� m·h 1 oif �1 m �3-J�'W 

I .I fl11'S'U €l7?11?fif m b 'LJ7�13-l bf11-:J fl7'alJf1173-J� 7'tl1 b Vl':i7��u-rn1:iJ b 'LJ1 b nrusr'i fl11� m�1 b 'U'W i1tl1V1tJ fl�7 

Ln'W1 'U ffi 1f1Q1cJ belfl7?ffrnVl1;'17cJ911 lJfl7':if1'WcJ1�b 'U'U'LJ'el'Vl73-J b'U'U9l'W 
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s.4 n1itl1t:ff1-:i1u1~Ei1 u1-ift'1~ 1Ei"lltl 

b~eWil1n11:wmi1'1rtJ1 boosted protease inhibitor mnt'U t~mQ'V'l1~ lopinavir/r bb'1~1illbifltJ-!I 

b'U'U'Ut1.JVl1i;'l1flqJ1'U~thmB'1l1B11~tJbQ'V'l1~1'Ufl'U~:W CD4< 350 cells/ul nTi1vtrifampicin f.1w1u boosted 

protease inhibitor '1~v'l11vf1~~'UtJ1boosted protease inhibitor '1~'1-:i:mnn11~mrn~80 zj,:ivh1vf :wfam;;1 

bfl~ beJ'1J1B1tmrnb'1 ~n11f n~1~~ b VlffJ 1~~n ~-:ii!m.b~ b 'Yll"11 'Ylc.Jfl11'1~:Wn11t'U'Yl~b 'UtJ'WtJ1 rifabutin zj,:itJ1'tl:w 

n11t'U'Yl~b UtJ'U 1 'U 1 vtb 'U'U essential drug list 'lleJ-!IB-!lf1n11B'U13JtJ biflbbi1 bb~ cT-:i hJ:wtJ11 'U'l.b~b 'Yll"11 'YltJ bb'1~ 

'll'U1~tJ1~bb'l.J~,.11~BtJ1 rifabutin 'll'U1~ 150 mg 1'U'1~ 1 Af-:i zj,:i'1fo~'1il'1~1'1b'U11 '1..11 'U guideline n11fn~1 

1ru b1fl 1'W~U1tJbB'1J1B1m~m boosted protease inhibitor 

nzj~bU1VlmtJ tl1~btJ'1J,J 
.. 

bb'V'l'YltJ '\"ltJ1'\.J1'1bb'1~ :w-ifB~'1'Yl1-:in11bb 'V'l'YltJb ~m~~ 1 'Un71~ bb'1e'.i'u1tJ 
'V 'V 'V 

ti tJ .J ' 
b'11Vl'U1'Yl'Yl1-!ln11bb '\"l'YltJ ~~b ~elbB'1J1B1~b 'U'U1ill b 1flbb'1~ 1~?11il11fl 1 '1f 

mn~~ efavirenz Vl~B nevirapine 1~ 

vh 1 vfn11~ bb'1li'U1tJnci~ffi~~t'U 
'V 'V ' 

'WBf1'11 nffi~'Yl11'U'UB~'1n111 -if m rifa but in 
'V 

1 'Ufl'W 1 'Ylc.J zj,:ib 11tJ-:i1~bfl tJ HmnB'U 

1~fon11~bb'1fn~1~tl'1B~J1tJmn~-:it'U "~ 
'V 

n11 bfl~t:-J'1'U1-!I bfl tJ-!1'11nn111 '1f tJ1(,)1'Ubb'1~ tJ11 ru 

bifl v'l11vfn11fn~11rubA1~e--m~t'U '1~n11 
., ., 

I "'I "'I 

bb '\"l1f11~'11 cJb '1JeJ~eltJ1 

tl1~b'Yll"l1'YltJ 
~ v ..Jq -=i d~ 
~'Yl1'\"ltJ1f11'Uflfl'1'Yl~flill.fl1'\"l ~?l'll.fl1'\"l'Yl~ 

' ' ' 
Aru.fl1'V'l:ii1~~~ "~r111 '1f ~1tJ'Yl1-:i;;11u11ru?l'lJ 1~ 
' ' ., 

~1n:fi'U 
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r n~11ru b 1fl'lJ el-!1'1..11~b 'Yll"l 

6' I ,:::;::I.:::::,. 6' 

'Yl1-!ln11bb'V'l'Ylc.Je-J1'Un71~'\"l~'V'l 

1'U111?1111~~'U'U1'U1'1J1~ 

2.1 '\X:w'VeJ~'1tr~~b ;ff el 
'V 'V 

bB'1J1B1~1'U'Yl1-!l'U'Ylfl11~ 

1'1J1n11.fl1~11 'YltJ 



1' 

Policy maker Vl�e:J� 
fl1Vl'U�bb'U1'V11-:Jf111ff1�1 
'IJe)-:J'lh�b'Vll"l 

'Uf11�1:JJ-:i1'Ubb'1� 
\911-:JU1�b'V11"1 

:WVl11'V11:J1�1:J 

?f1:l.J11t1'W11 th.lf'U 1 mb 'U1'V11-:JUfiu�1 'Uf111�bb'1 
�u11:J��b ;ff me:i'IJ1e:i1�b'U'U1ru 11flbb'1� 1:iJ 
?f1:W11t11imn�:w efavirenz Vl�e:J nevirapine 
1� 

.el "" .'1 .., .. " 'I b '}lle)(l�'\1!1 e:l1Je:J-:J f1'U f111 bf1� t-J'1 LL 'V11f161Je:J'U b 'U
e:J'U1fl(,1 bb'1�ilmT�'<il11ru11:J1 rifabutin 1 vfmJ

1 'U1�'U'U'\ll�f1U1� fl'U?f'IJ.f11'}\j bb 1'1-:J'IJ1� 

?11m1t1tl1 m1:w��1�-rud1 u�1 b 'W'Uf111�e:i 
l:Je:J�fl11:W��e:J LU Lb'1�ilf111V11-:J1'U�1:Wfl'U 
m n;fl''U WVl11-:J'U f11� l:JJ-:i 1 'U bb'1��1-:JUj� b 'V1 l"1 
1 � l:J'Vl 1-:J �1 � l:J 1�ii f11 jU�f1�1Vl1� e) fl'U 
,,.,i 

.1 
' ' 

t-J b 'IJl:J1'1J1 ill'<il1 f1 uW b 'Vll"l b 'Ub5e:J1bb'1'U� 
'U .., 

(Professor David Burger, Pharm 0,) 1 'U 
fl1111-:Jbbt-J'Uf1111 Vll:J11UJL jfl�iit-J'1Ufiii�l:J1 
fl'U 1:J1\911'U 111'?1 be)�?f, 'U��� b ;ff e:i b e)'IJLe:J1�b 'U'U 

'U 

1ru L 1fl bb'1� 1:iJ?11m1t11 imn(l:W efavirenz 

Vl�e:J nevirapine 1� 
zj,:i-ue:i:w'1 -d L 'U'U-Ue:J :W'1 r.=11fi' ru r.=11V11''U e:i-:i An 11 

'U 'U .., 

e:i'U1:w1:JL 1fl 

1. b �:wPi' n 1:Jf11y,i bb'1�G1-:Jb?f�:w1 vt'Uflfl'11m
,

famtly,i1�bb'}IIV1tlu1�1i11'U1'U�e:i1:Je:i� Vl�e:i

" "

'1Je)�(\fl1'Ut11'U'<il�111:J-:J1'Ut-J'1 
m1Pin�1�e:im�V111-:i 
?f1511UJ?f'IJ ?f:J.J1fl:WL1flbe:J�i 
bL1'1-:JUWb'V11"1L'V11:J 1�'U'U 
Q

I Q,I � V d 

u1�f1'U?f'IJ.f11'}11'V11Vl'U1 b'}lle:J 
, 

'W1t-J'1f111Pin�11 u1 m 'Uf11j 
�'<il11UJ1�bL'1ff1�1�'U11:J�� 

'U 'U 

JI 1"".Jf1 '-' 'i' b'IJe:Jbe)'IJ e:J1'Vlbu'U1UJb1flLb'1� 
1:iJ?11m1t11 imn�:w 
efavirenz Vl�e:J nevirapine 

1� 

' 

IV �q,:;::f 

111?f1jj��'U'U1'U1'1J1\,\'Vl:W 
high impact factor L'li'U 
AIDS L'U'U\91'U 
2. b?f'Ue)t-J(l-:J1'U 1 'Uf111U1�-q:w
'U1'U1'1J1� L�l:J'<il�b?f'Ue) 

abstract 1u� CROI 2018 (

Conference on 

Retroviruses and 

Opportunistic Infections) 
.,J 

'V1 Boston, USA, March4-7, 
2018 

1.fobb'}ll'V1tlUWli11U1'U Lb'}ll'Vltl
U1�1i11U1'U�e)l:Je)� Vl�e)

6" 6" q 11 V 6" 6" ti I 0 

e:J1'<il11 l:Jbb '}ll'Vl l:J :Wfl11:W1fl11:W?f 1:W11t1'V11-:J�1'U e:J1'<il1W bb '}ll'Vll:Jb 'IJ111:W'V11-:J1'U 
0 .:::::. IV 4 

fl1j'V111 '<il l:J:J.J1 f1'1J'U 

2. L�:w1e:im?f collaboration 11'\.Je:J-:Jflm
I al .,j 1 _,J ,a V _,J I 911-:J u1� L 'V1 l"l'Vl?f'U '<ilb 10-:J L�l:J1 f1'UL '}lie) 910 l:J e:J� 

m1:wi 

3. L 'U'ULL'\ll(l-:Jb�l:J'U'U 'Ufl11Vl11�1:Je)�1-:JL 'U'U
j�'lJ'lJ1vtnuvrn1'lJ1'1 'UflPif1�1LL'}ll'Vltl LL'}ll'Vltl
U1�1i11U1'U LL'1�01'<il11tlLL '}ll'Vltl zj,:i Ll"l1-:Jfl11d
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1�1:JbL'1�fl11L?f'Ue:Jt-JtN1'U 

"' .. 11:Wt1-:Jfl11L'!J1:J'Umanuscnpts 
.. ".,J 

2. L 'IJ(\j� L'IJl:J1'1l1(\j'<il1fl
�1-:iu1�L'V11"1 :w1�1:wy,iuu�

.J ..
���l:JLL'1�Vl1LL 'U1'V11-:J'Vl'<il�:W

1�1:J�e)l:Je)�'<il1f1fl11:W{�1� 



= ' ' Jl1fl1'lJ1e:J1 l'J'H''11�\9l'j flill�bb 'l"IVl l'J�1�mli!V11 , ' 

bb6'1� 'W1l'Jbb'l"IV1� fl�� vJ�\9lii'fo�{ b'LJ1'hw 
" 

1fl1.:in11 

�lil11ru1r-.J�\9ll'.l1rifabutin b �01 'Ul 'W n11f rn11 b�'WB'LJm.J6'lr-.J6'1fl111�l'.l1 'Wfl11 " 

1 ru bfl th�'lJ:w�1:wnu0.:ir1n11bni1'lJ 

5.6 fl11:wri:wrh61Je1.:im"a1:&'l'J�fl1Whii1�1�f<u 
5.6.1 fl11:Wf'i:W�1b�-!l'U�:W1W ' 

I .,j 1 a I 
= 

- �.:iabstract 1 b'aeJ-:J 'Wfl1':iu1�'lJ:l.J1'lJ1fl1':i
q � q� ' d 

:WUVlfl11:WV11-:J1'lJ1fl1':i\91'1"1:W'l"I 1 b1eJ-:J 
�1eJ�1-:JUVlfl11:W�'n-:Jbbt:-J'WL1b'll'W Impact of lopinavir/ritonavir on 
pharmacokinetic of rifabutin in HIV/TB coinfected patients 

5.6.2 fl11:Wf'i:W�1b�-!JflWJl1'1"1 ' ' 

-b �:w� m.1m'l"I bb�rnci.:i b��:w 1 �Uflflmm 1� l'JbQ'l"l1�bb 'l"IVl�'U'j�liJ1'U1'W�mrn�., ' 
al If ( q  ti ti o �v � � 

Vl10 011i111 mb 'l"IVl l'J :wm1:w1m1:wmm1t1vi1.:im'W rn1vi111i1 l'.lm n'l.l'W 615.:i 
lfl'j,:jfl1'j-d'n t:-J�.'W'l"I. 10m� Y!V16blil�qj li!1f1Vl'W1l'Jl 'jfl��bte) Jl1fl1'lJ1 
e)1l'J'j�1�\91{ flill�bb'l"IV1l'J�1�\9l{li!V11 bb61� 'W1l'Jbb'l"IV1� fl�� vJ�\9l'tH'W�{ b'LJ1 

' ' " 

�1:Wlfl'j,:jfl1'j bb6'l�'W1l'Jbb'l"IV1� fl�� vJ�\9l'Uf'W�{li!Uf111b'U'Wbb'l"IVl��e)l'Je)� " 

vi1.:i1?11'W hfl��b(0 1i11ni0:w6'161JeJ-:J lfl1.:im1-d' �1l'.l�1i0 'rn1Pimnvi1.:i1?11'W 
bJli;1'lJli!6'l'W�1�\91{ 'U1��Vlfir-.J6'1 fl11:W'U6'leJ�.fll'J bb6'l�fl11:WVl'WV11'W�eJl'J1 l6'1�'W1 

b�fo{/l'J1�1Vl'W1b�fo{'l.l'W1�:l.J1\911\i1'W�1:Wf1Ul'J111'\'-J1u�'W'l.l'W1� 150 536'l�nf:w � " 

�01'W ('l.l'W1�:w1m\i1'W) Vl�B'l.l'W1� 300 536'l�nf:w 3 flf.:i�0i1'1J�11A' ('l.l'W1��1) 
1'W�h'.hl'J��btm0'lJ101�bU'W1ru11fl " 

11>1UV1fl11:w�vl:wvh�0.:i A study of the pharmacokinetics and safety 
of rifabutin 150 mg once daily versus rifabutin 300 mg thrice 
weekly with Lopinavir/ritonavir based HAART in HIV/TB co
infected patients 
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bb 'V'l'Vl~ '\"H'J1'U11;l 1.Jfl1'<ilV 1~B-:JflA11:l-1~1:V1il111 'l.J~\'.J1v~~b ;ff ma'll1 a1vfl 'UcJ1 
'U 'U 

rifabutin 6'11:l-111fl 1 'Ucn Lopinavir/ritonavir 1~bb1;J~A111 -Urifabutin'!Jm~ 

150 mg /day 

'\1111 Vl~bbm!'t'.h v1~~H1'l.Jbb1;1~ bb 'V'l'Vl~ll'Vl1-:Jb~anm n~-:i;ff'l.J bb1;J~fl11A1Ur1:l-l1ru 11r1 
'U 'U ' 

1 mh~b'Vlf'l11~i:,i1;1~mnt'l.J 1;1~fl11bn~1ru11r1tam 

1. fl1'a~n'l.?i1Vl1..:l~l1'Ub.fli"ll~iH't'Uf11~Wl{ th~~Vlfi~~ fl11:l-JU~el~.flE.I bb~~fl11:l-JVl'UV11'UlilelE.11 faw'U1b1EJ{/ 

m~1 'Vl'i.11 b~fo{6ll'U1~:l-11l?l'a~1'U';11:l-Jf1'UE.11 hv.JTU~'U61J't,J1~ 150 n~i'ln-r:l-l\ilel1'U ( 6ll'U1~:l-11~1~1'U) Vl~el 
~ 'U ~ 

61J'l,J1~ 300 n~i'lni':l-1 3 r1f..:ilile1itl~1~ (61J'U1~~1) b'U~U1E.l~~b~elbel"ll1el1~b'U'U1f.1Jb1fl ~..:i~wm~,'U 
'U 

2. Pharmacokinetics, safety and efficacy of rifabutin 150 mg once daily versus 

rifabutin 300 mg thrice weekly with Lopinavir/ritonavir based HAART in HIV/TB co

infected patients from Thaialnd lil~cl..:i1tl~W:l-l'W1'W AIDS .fl1E.lb'l.J 19Jmfl:l-l 2017 

d 
5.8 el'i.161 

1. 'U1E.Jbb'WVl6 fl~fi'l v.J~~tii''Wvifl~i'un11'U1bfi'l'Ue.J~~..:i1'U1iE.Jffi'W~elb~el..:l Pharmacokinetics of 
'U 

rifabutin 150 mg QD vs. 300 mg TIW with LPV/r in HIV/TB patients bb~~fu11..:i1~bb~~'VJ'U 

Young Investigator Award b'U..:l1'Utl'a'~"l!:l-l Conference on Retroviral and Opprtunistic 

Infections (CROI) ~bi'.iel..:l'Ue.J!i'li'W tl1~bVlflfi'IVl'!~elb:l-l~fl1 1'U~ 4-7 iJ'U1fl:l-l 2561 
~ 
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55. Sungkanuparph S, Eampokalap B, Chottanapand S, Thongyen S, Manosuthi W 
Declining prevalence of drug-resistant tuberculosis among HIV/TB co-infected patients receiving antiretroviral 
therapy 
Abstarct of the 27th annual congress of HIV-infected patients in an area with high prevalence oftubeculosis, 
London 2006; P77. 

56. Sungkanuparph S, Eampokalap B, Chottanapand S, Thongyen S, Manosuthi W 
Drug resistant tuberculosis and survival of HIV-infected patients in an area with high prevalence of tuberculosis 
Abstarct of the 27th annual congress of HIV-infected patients in an area with high prevalence oftubeculosis, 
London 2006; (oral presentation). 

57. Manosuthi W, Kiertiburanakul S, Piyavong B, Chumpathat N, Sungkanuparph S 
Genotypic drug resistance mutations among HIV-infected patients failing a regimen of fixed-dose combination 
ofstavudine, lamivudine and nevirapine 
Abstract of the 16th International AIDS Conference, Toronto 2006; THPE0093 . 

... 
58. Manosuthi \\1, Chottanapand S, Thongyen S, Chaovavanich A, Sungkanuparph S 

Comparison of Survival Rate among Co-infected TB and H1V Individuals with/without Antiretroviral Therapy 
Abstract ofthe 10th European AIDS Conference, Dublin 2005; PEl 1.1/3. 

59. Manosuthi W, Kie1tiburanakul S, Phoorisri T, Sungkanuparph S 
Paradoxical Reaction of Tuberculosis among H1V-infected Patients Receiving Antituberculous and 
Antiretroviral Therapy: Incidence and Risk Factors . 
Abstract of the 10th European AIDS Conference, Dublin 2005; PS2/4 (oral presentation). 

60. Manosuthi W, Sungkanuparph S, Thakkinstian A, Vibhagool A, Kie1tiburanakul S, Rattanasiri S, 
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Ruxnmgtham K 
Efavirenz 600 mg/day versus Efavirenz 800 mg/day in HIV-infected Patients with Tuberculosis and Receiving 
Rifampicin: 48 weeks Results 
Abstract of the 10th European AIDS Conference, Dublin 2005; PE4.3/6. 

61. Manosuthi W, Sungkanuparph S, Thakkinstian A, Rattanasiri S, Chaovavanich A, Prasithsirikul W, 
Likanonsakul S, Ruxrungtham K 
Comparison of Plasma Levels of Nevi rapine, Liver Function Test, Virological and Immunological Outcomes in 
HIV-infected Patients Receiving and Not Receiving Rifampicin: Preliminary Results 
Abstract of the 45 th lnterscience Conference of Antimicrobial Agents and Chemotherapy, Washington DC 
~005; H-414. ( oral presentation) 

62. Banpamai 0, Malathum K., Domrongkitchaiporn S, Manosuthi W, Rattanasiri S and Thakkinstian A 
Comparison ofnephrotoxicity ofamphotericin B deoxycholate infused over 6 hours versus continuous 24 
hours: A randomized controlled trial 
Abstract of the 45 th Interscience Conference of Antimicrobial Agents and Chemotherapy, Washington DC 
2005; H-1454. 

63. Manosuthi W, Thongyen S, Chumpathat N, Muangchana K., Sungkanuparph S . 
Prevalence and Risk Factors of Rash from Efavirenz in HIV-infected Patients with Preceding Nevirapine
associated Rash 
Abstract of the 45 th Interscience Conference of Antimicrobial Agents and Chemotherapy (ICAAC), Washington 
DC 2005; H-343. 

64. Manosuthi W, Chumpathat N, Sungkanuparph S 
Safety and Tolerability ofNevirapine-based HAART Initiation in HIV-infected Patients Receiving Fluconazole 
for Cryptococcal Prophylaxis 
Abstract of the 7th International Congress on AIDS in ASIA and the Pacific, Kobe 2005; SaPB0049. 

65. ~anosuthi \V, Sungkanuparph S, Thongyen S, Chumpathat N, Eampokalap B, Thawornwan U, Foongladda S 
Fluconazole Susceptibility among Cerebrospinal Fluid Isolates ofC. neoformans in HIV-infected patients who 
did/did not Receive Fluconazole Prophylaxis 
Abstract of the 5 th International Symposium on Antimicrobial Agents and Resistance, Seoul 2005; MB05. 

66. Manosuthi W, Banpamai 0, Malathum K, Sathapatayavongs B 
Streptococcus viridans Bacteremia: Low Virulence Bacteremia with Severe Complications 
Program and Abstracts of the 9 th Western Pacific Congress of Chemotherapy and Infectious Diseases, 
Bangkok 2004; FP-F-15. 

67. Manosuthi W, Sungkanuparph S, Kiertiburanalrnl S 
Hyperthyroidism Presented with Progressive Weight Loss after Successful Highly Active Antiretroviral 
Therapy in HIV-infected Patients 
Program and Abstracts of the 9 th Western Pacific Congress of Chemotherapy and Infectious Diseases, Bangkok 
2004; FP-F-13. 

68. Sungkanuparph S, l\'Ianosuthi W, Kie1iiburanakul S, Chantratita W 
Genotypic Resistance in HIV-infected Patients Failing a d4T/3TC/NVP Regimen 
Program and Abstracts of the 9 th Western Pacific Congress of Chemotherapy and Infectious Diseases, Bangkok 
~004; FP-F-11. 

69. Manosuthi W, Sungkanuparph S, Kie1iiburanakul S, Ruxrungtham K, Prasithsirikul W, Thakkinstian A, 
Rattanasiri S, Vibhagool A 
A randomized controlled trial of efavirenz 600 mg/day versus 800 mg/day in HIV-infected patients with 
tuberculosis to study plasma efavirenz level, virological and immunological outcomes: A preliminary result 
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Abstract of the I 5111 International AIDS Conference, Bangkok 2004; Mo0rB 10 l 3 (oral presentation). 

70. Sungkanuparph S, Vibhagool A, Manosuthi '\V, Kiertiburanakul S, Atamasirikul K, Aumkhyan A, 
Thakkinstian A 
Prevalence of Hepatitis B Virus or Hepatitis C Virus Co-infection with Humanlmmunodeficiency Virus in Thai 
Patients: A Tertiartcare-based Study 
Abstract of the 15" International AIDS Conference, Bangkok 2004; TuPeC4682. 

71. Sungkanuparph S, Kiertiburanakul S, Manosuthi W, Vibhagool A, Rattanasiri S, Thakkinstian A Initiation of 
efavirenz-based regimen in HIV-infected patients at CD4 <JOO versus CD4 :::,:100 cells/mL in a resource-limited 
setting: tolerabilit~ and efficacy 
Abstract of the l 5" International AIDS Conference, Bangkok 2004; TuPeB45 l 7. 

72. Sungkanuparph S, Kiertiburanakul S, Manosuthi W, Vibhagool A, Rattanasiri S, Thakkinstian A. 
J.i,itiation of efavirenz-based regimen in HIV-infected patients at CD4 <100 versus CD4 2:100 cells/mL in a 
resource-limited setting: tolerability and efficacy 
Abstract ofthe 15th International AIDS Conference, Bangkok 2004; TuPeB4517. 

73. Sungkanuparph S, Manosuthi W, Kiertiburanakul S, Vibhagool A. 
Antiretroviral therapy in advanced HJV-infected patients with active tuberculosis Abstract of the 15th 

International AIDS Conference, Bangkok 2004. (oral presentation) 

74. Sungkanuparph S, Vibhagool A, Kiertiburanakul S, Manosuthi '\V, W Kiatatchasai. 
Initiation ofHAART in Advanced HIV-infected Patients with CD4 <50 Cells/mm3 in a Resource-limited 
Setting: Efficacy and Tolerability. 
Abstracts of the 11 th Conference of Retroviruses and Opportunistic infections (CROI), San Francisco 2004; 
587. 

Previous studies (principle investigator): 

l. A Multicenter, Double-Blind, Randomized, Active-Controlled Study to Evaluate the Safety and Antiretroviral 
,i.ctivity ofMK-518 Versus Efavirenz in Treatment Nai've HIV-Infected Patients, Each in combination with 
Truvada 

2. A Phase II Randomized trial of amphotericin B alone or combined with fluconazole in the treatment of AIDS
associated cryptococcal meningitis (BAMSG 3-01) 

Previous studies (co-investigator): 

3. High-Dose versus Standard-Dose Oseltamivir for the Treatment of Severe Influenza and Avian Influenza: A 
Phase II Double-Blind, Randomized Clinical Trial 

4. Open-label safety trial ofenfuvirtide (T-20 I Ro 29-9800, HIV-I Fusion Inhibitor) in combination with free 
choice antiviral regimen in Thai patients with advanced HIV-infection). 

5. A Randomized Trial of Two Types of Treatment Interruption, Compared to Continuous Treatment, for HIV 
Infection: STACCATO. 

6. The TREAT (Therapeutics Research, Education and AIDS Training) Asia HIV Observational Database 
(TAHOD). 
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7. A Multicentre, Double blind, comparative, Randomised study to evaluate the efficacy and safety ofMicafugin 
(FK463) versus Liposomal Amphotericin B (Ambisome®) in the treatment of Invasive Candidaemia. 

8. An International Observational Study Among Sever Sepsis Patients Treat in the Intensive Care Unit. 

9. Atazanavir [BMS-232632] for HIV-Infected Individuals Completing Atazanavir Clinical Trial: An Extended 
Access Study) AI 424-077. 

Peer reviewer: 

1. Southeast Asian Journal of Tropical Medicine and Public Health: April 2011 

2. Future virology: March 2011 

3. Journal of Medical Case Reports : February 201 1 

4. J, infect Dis Antimicrob Agents: January 2011 

5. J infect Dis Antimicrob Agents: January 2011 

6. AIDS Research and Human Retroviruses: December 2010 

7. J infect Dis Antimicrob Agents: December 2010 

8. AIDS Research and Therapy: November 2010 

9. Expert Opinion on Drug Safety: November 2010 

l 0. Clinical Infectious Diseases: September 2010 

11. Journal of the International Association of Physicians in AIDS Care: August 2010 

12. Al DS Research and Therapy: August 2010 

13.AIDS Research and Therapy: July2010 .. 
14. J infect Dis Antimicrob Agents: June 2010 

15. J infect Dis Antimicrob Agents: May 2010 

16.J infect Dis Antimicrob Agents: March 2010 

17. Journal of Medical Case Reports: January 2010 

18. lnternational Journal of Tuberculosis and Lung Diseases: December 2009 

19. Clinical Infectious Diseases: June 2009 

20. Journal of the International AIDS Society: March 2009 

21. Expert Review of Respiratory Medicine: January 2009 

.. 
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22. Clinical Infectious Diseases: October 2008 

23. BMC Infectious Diseases: October 2008 

24. tMC Infectious Diseases: November 2008 

25. AIDS Research and Human Retrovirus: January 2008 

26. International Journal ofinfeetious Diseases:2007 

27. International Journal ofSTDs and AIDS: 2007 

28. International Journal of Tuberculosis and Lung Diseases: 2007 
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Name Opass Putcharoen, M.D., M.Sc. 

Address 79/360 Patumwan resort, Prayathai Road, Rajadhevee, Bangkok 10400 Thailand 

USA address: 279 Harvard street, apartment 33, Cambridge 01239, Massachusetts 

Telephone 66-2-653-9825, 1-617-8991087 (USA) 

Current position Instructor of Medicine, Division of Infectious Diseases, Department of 

Medicine, King Chulalongkorn Memorial hospital, Chulalongkorn university, Thailand 

Nationality Thai 

Email address opassid@i;mail.com, oarchi@hotmail.com, oputcharoen@hsph.harvard.edu 

Office address 65 Lansdowne Street, Cambridge, Massachusetts 02139, USA 

Education and training 

1989 Triam Udom Suksa School (Obtained academic examination to skip one grade) 

1995 Doctor of Medicine, Khon Kaen University, Thailand 

1998 Certificate of attendance - "Introduction to Clinical Infectious Diseases" - Case Western 

Reserve University, Cleveland, USA, under guidance of Prof. Kieth Amitage 

2000 Residency training, department of medicine, King Chulalongkorn Memorial Hospital 

2002 Diplomat, Thai board of Internal Medicine, Thai Medical Council 

2005 Clinical fellow in infectious diseases, Department of Medicine, Faculty of 

Medicine, Chulalongkorn University, Thailand 

2006 Visiting fellow at Virology Research Laboratory, VA medical center, University of 

California, San Diego, CA, USA, under guidance of Prof. Douglas Richman (basic research on HIV 

drug resistance) 

Visiting fellow at Partners AIDS Research Center at Massachusetts General Hospital, 

Harvard University, Boston, MA, USA, under guidance of Prof. Bruce Walker (basic research on 

HIV immunology) 

2007 Master degree of science, Chulalongkorn University, Bangkok, Thailand 

Diplomat, Thai board of Infectious Diseases, Thai Medical Council 

2008 Postdoctoral fellow, Department of Immunology and Infectious Diseases, Harvard School 

of Public Health, Section Retroviral Therapeutics, Partners AIDS Research Center, Brigham 

and Women's Hospital, Harvard School of Medicine 
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Professional Development 

1995-2001 General practitioner in a community hospital in southern part of Thailand 

2001-2005 Internist in Panusnikom District Hospital (200-bed community hospital), Chonburi, 

Thailand 

Attending physician/volunteer, the implementation program of antiretroviral 

therapy for terminally ill HIV-infected patients at AIDS treatment center/hospice, (Wat Pra Bhat 

Nam Phu, Lop Buri), Thailand 

Consulting physician on a team to design and implement a comprehensive 

antiretrovirals program in eastern provinces of Thailand 

Consulting physician/instructor on implementing an antiretrovirals program in 

Bhutan 

Consulting physician, Lorenzzo home for HIV-infected orphans, Chonburi, Thailand 

Chief of Patient Care Team (PCT), Medicine division, drug monitoring team and 

infection control, preparing for hospital accreditation, Panusnikom hospital, Chonburi, Thailand 

Co-advisor of master course student, Brurapa University, Chonburi, Thailand 

Medical volunteer of mobile medical service team under patronage of Princess 

Srinakarin foundation 

Membership 

• Thai AIDS Society (since 2003) 

• International AIDS Society (since Oct 2006) 

Scholarship 

• Scholarship from Case Western Reserve University for short course training in 

"Introduction to Clinical Infectious Diseases" 

• Fogarty training awards year 2008-2011 from National Institution of Health (NIH), USA and 

Harvard university, Cambridge, Massachusetts, USA 

Awards 

• Excellent Medical Service Award from Panusnikom Hospital (2003) 

• Award for selected high-quality abstracts in 1 /h European 

Congress of Clinical Microbiology and Infectious Diseases and 25
th 

International Congress of Chemotherapy Munich/Germany 
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Royal decoration 

• Commander (Third class) of the most noble order of the crown of Thailand (2003) 

Invited speaker 

• An update on antiretroviral therapy and management of opportunistic infections, Annual 

meeting of Thai AIDS Society (TAS), Eastern chapter, year 2002, 2003 and 2004 

Invited international speaker 

• Melioidosis: A Hidden Infection in Returning Travelers, lh Asian-Pacific Health 

Conference, 29 November-1 December 2006, Bangkok, Thailand 

Abstracts 

• ESBL producing and nonproducing bacteremia from enteric bacteria in an institute 

without routine reporting- clinician's utilization of disc susceptibility patterns in 

antimicrobial decision-making. The 31
st 

Annual Meeting of The Infectious Disease 

Association of Thailand, 15-18 October 2005, 0 Putcharoen, C Unhasuta, A 

Chongthaleong, W Kulwichit. 

• Immune Restoration Syndrome (IRS) as a surrogate marker for immunologic response to 

a generic, nevirapine-based V.S. to an efavirenz-based antiretroviral regimen. The XVI 

International AIDS conference, Toronto, Canada, 13-18 August 2006. 0 Putcharoen, W 

Kulwichit. 

• Significance of Streptococcus bovis biotype 11/2 bacteraemia in patients with chronic liver 

diseases, Poster presentation in Pathogenesis of Gram-positive bacterial infections 

session, 1 lh European Congress of Clinical Microbiology and Infectious Diseases and 25
th 

International Congress of Chemotherapy Munich/Germany, 31 March - 3 April 2007, 0. 

Putcharoen, G. Suwanpimolkul, M. Pongkumpai, 5. Ni/gate, W. Kulwichit, T. 

T antawichien, M. Hanvanich, C. Suankratay 

• Brucellosis in Thailand: emerging and enigmatic, Poster presentation, 1 lh European 

Congress of Clinical Microbiology and Infectious Diseases and 25
th 

International Congress 

of Chemotherapy Munich/Germany, 31 March - 3 April 2007, W. Kulwichit, B.K De, 0. 

Putcharoen, 5. Ni/gate, N. Hiransuthikul 

• Renal dysfunction associated with tenofovir disoproxil fumarate. The 33
rd 

Annual 

Meeting of The Infectious Disease Association of Thailand, 19-23 October 2007. K 

Woratanarat, 0 Putcharoen, C Suankratay. 

• Utilizing clinical parameters to differentiate mycobacteraemia from Mycobacterium 

tuberculosis v.s. from Mycobacterium avium complex on the day of blood culture signal 
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detection, 18
th 

European Congress of Clinical Microbiology and Infectious Diseases, 

Barcelona/Spain,19-22 April 2008, 0. Putcharoen, N. Udomsantisuk, W. Kulwichit 

• Changes in lipid levels and incidence of rash in HIV-infected Thai patients after switching 

antiretroviral therapy to nevirapine-based regimen. XVII International AIDS Conference 

Mexico City, 3-8 August 2008, 0. Putcharoen, S. Satitthummanid , A Avihigsanon 

• Vicriviroc-resistant HIV-1 Clinical Isolates Depend on the Second Extracellular Loop of 

CCR5 for Entry and Demonstrate Delayed Entry Kinetics that Correct in the Presence of 

Drug.18
th 

Conference on Retroviruses and Opportunistic Infection, Boston, USA, 27 

February -2 March, 2011. 0. Putcharoen, T Henrich, S Lee, N Lewine, J Vanichanan, S 

Rao, R Gulick, W Greaves, D Kuritzkes, and A Tsibris. 

Oral abstracts 

• Presence of dengue virus genome in the bone marrow of asymptomatic adults in a 

dengue-hyperendemic country: implication for complicated dengue pathogenesis. Oral 

presentation in Tropical medicine session: from basic science to fieldwork. 1 lh European 

Congress of Clinical Microbiology and Infectious Diseases and 25
th 

International Congress 

of Chemotherapy Munich/Germany, 31 March - 3 April 2007, 0. Putcharoen, S. Krajiw, V. 

Nilratanakul, P. Rojnuckarin, P. Bhattarakosol, A. Nisalak, C. Pancharoen, U. Thisyakorn, 

W Kulwichit 

• A comparative study of treatment outcome in cryptococcal meningitis in HIV-infected 

patients during period before versus after implementation of treatment guidelines for 

management of increased intracranial pressure. Oral presentation in Rare fungal 

infections session, 1 lh European Congress of Clinical Microbiology and Infectious 

Diseases 

and 25
th 

International Congress of Chemotherapy Munich/Germany, 31 March - 3 April 

2007, 0. Putcharoen, W Kulwichit, T. Tantawichien, M. Hanvanich, C. Suankratay 

• Incidence and predictors of nevirapine-associated rash in experienced HIV patients who 

switched from other antiretroviral regimens to nevirapine-based regimen, 18
th 

European 

Congress of Clinical Microbiology and Infectious Diseases, Barcelona/Spain,19-22 April 

2008, 0. Putcharoen, S. Satitthummanid, A Avihingsanon 

Publications 

• Metabolic Complications of Antiretrovirals. 0. Putchareon, T Sanubboon, V Khovitoonkit, 

M Hanvanich.Update in Emergency Medicine. Department of Medicine, Faculty of 

Medicine, Chulalongkorn University, Chulalongkorn Publishing, pp246-53 (Book chapter in 

Thai) 

• Salmonella Gas-forming Femoral Osteomyelitis and Pyomyositis: the First Case and 

Review of Literature. 0 Putcharoen, C Suankratay. J Med Assoc Thai 2007;90:1943-7 
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• It is time to change the starting point of initiating antiretroviral therapy and to advocate 

more active HIV testing. 0. Putcharoen, Asian Biomedicine 2008;2:245-6 

• Assessing Adherence in Thai Patients Taking HAART. Stephen J Kerr, Anchalee 

Avihingsanon, 0. Putcharoen, P. Chetchotisakd, Maneerat Layton, S. Ubolyam, K. 

Ruxrungtham, DA Cooper, P Phanuphak, C. Duncombe, Internal Journal of STD and AIDS 

(in press) 

• Vicriviroc-resistant HIV-1 isolates exhibit delayed entry kinetics that correct in the 

presence of drug, O.Putcharoen, DR Kuritzkes, AMN Tsibris. Antiviral Therapy2010;15 

Suppl2;A75 

• CCRS Antagonist-Resistant HIV-1 Entry Kinetics as a Function of CD4 and CCRS Surface 

Expression O.Putcharoen, DR Kuritzkes, AMN Tsibris. Antiviral Therapy2011;15 Suppl1:A64 

Current studies 

• Characterization of the entry kinetics of HIV-1 resistant to vicriviroc, a HIV-1 coreceptor 

antagonist, by a new sensitive virus-cell fusion assay (manuscript in preparation) 

• Efficiency and fusion kinetics of different HIV-1 subtypes in peripheral blood 

mononuclear cells. 

Compartmentalization and viral dynamics of HIV-1 in selected reservoirs detected by 

ultrasensitive, high-throughput pyrosequencing techniques. 
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Baralee Punyawudho, Ph.D. 

Instructor 

Department of Pharmacy Practice 

Faculty of Pharmaceutical Sciences 

Chulalongkorn University 

Bangkok, Thailand 

Education: 

2003 - 2008 Ph.D. 

Curriculum Vitae 

Office: 662.218.8409 

Fax : 662.254.5195 

Email : pbaralee@yahoo.com 

Department of Experimental and Clinical Pharmacology 

College of Pharmacy, The University of Minnesota, 

Minneapolis, Minnesota, USA 

1993 -1998 

Dissertation title: Pharmacometrics of Antiepileptic Drugs: Modeling 

and Simulation-Based Studies of Lamotrigine and Carbamazepine 

Pharmacokinetics 

Advisor: Associate Professor Angela K Birnbaum 

B.Sc. in Pharmacy (Second Class Honors) 

Faculty of Pharmaceutical Sciences 

Chulalongkorn University 

Bangkok, Thailand 

Present Position: 

Experiences: 

- Instructor (2000-present) 

Department of Pharmacy Practice 

Faculty of Pharmaceutical Sciences 

Chulalongkorn University 

- Research Assistant (2004-2008) 

Epilepsy Research and Education Program 

73 



Department of Experimental and Clinical Pharmacology 

College of Pharmacy, 

The University of Minnesota 

- WinNonlin Hands-on Training (September, 2007) 

Burbank, CA 

- Teaching assistant 

College of Pharmacy, The University of Minnesota 

PHAR 6123: Pharmacotherapy Ill (Spring 2003) 

PHAR 6181: Pharm.D. Paper and Seminar (Fall 2003) 

- Pharmacist (1998-2000) 

Pharmacy Department 

Health Center 61 
th 

of Bangkok Metropolitan 

Awards and Honors 

- The Thai Royal Government Scholarship (2003-2008) 

- Travel award for the National Epifellows Foundation Scientific Forum (2006) 

- Second Class Honors, B.Sc. in Pharmacy (1998) 

Selected Publications and Presentations: 

- Punyawudho B, Lertdumrongluk P, Somparn P, Kittanamongkolchai W, Traitanon 0, 

Avihingsanon Y, Vadcharavivad S, Population Pharmacokinetics of Mycophenolate 

Mofetil in Thai Lupus Nephritis Patients (Submitted to Int J Clin Pharmacol Ther) 

- Chaemchoi T, Srimahachota S, Punyawudho B, Prediction of Contrast-induced 

nephropathy after percutaneous coronary intervention: Role of contrast 

volume/body weight ratio. Chula Med J. 2011:55(4):341-354 

Punyawudho B, Cloyd JC, Leppik IE, Ramsay RE, Marino SE, Pennell PB, White JR, 

Birnbaum AK, Characterization of the time course of carbamazepine 

deinduction by an enzyme turnover model, Clin Pharmacokinet. 

2009;48(5):313-320 
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Punyawudho B, Ramsay RE, Macias FM, Rowan AJ, Collins JF, Brundage RC, 

Birnbaum AK, Population Pharmacokinetics of Lamotrigine in Elderly 

Patients, J Clin Pharmacol 2008; 48(4): 455-463 

Prasittisopin B, Cloyd JC, Leppik IE, Ramsay RE, Pennell PB, White JR, 

Birnbaum AK, Characterization of time course of the enzyme de

induction of carbamazepine by a population pharmacokinetic approach, 

Poster presentation, 

American Association of Pharmaceutical Scientists (MPS) Annual Meeting, 

San Diego, CA, United States, November 11-15, 2007 

Kijsanayotin P, Cloyd JC, Oetting WS, Birnbaum AK, Ramsay RE, Rarick JO, 

Prasittisopin B, White, JR, Pennell PB, Leppik IE, Association of 

Variants in SCN1A and CYP3A with Carbamazepine Doses: Racial 

Differences, 

Poster presentation, 27
th 

International Epilepsy Congress, Singapore, 

July 8-12, 2007 

Prasittisopin B, Cloyd JC, Marino SE, Brundage RC, Ramsay RE, Pennell PE, 

Oetting WS, Rarick JO, Mishra U, Beattie J, Leppik IE, Birnbaum AK, Genotype

phenotype associations of CYP3AS polymorphisms on carbamazepine 

pharmacokinetics in the patients, Poster 

presentation, 59
th 

American Academy of Neurology Annual Meeting, Boston, 

MA, United States, April 28-May 5, 2007 

- Kijsanayotin P, Cloyd JC, Leppik IE, Birnbaum AK, Prasitisopin B, Ramsay RE, 

Rarick JO, Mishra U, White JR, Marino SE, Conway JM, Oetting WS, Effects of 

Mutations in CYP2C9 and CYP2C19 Genes on Phenytoin Dose, Poster 

presentation, 59
th 

American Academy of Neurology Annual Meeting, Boston, MA, 

United States, April 28-May 5, 2007 

- Prasittisopin B, Ramsay RE, Macias FM, Rowan AJ, Collins JF, Brundage RC, 

Birnbaum AK, Population Pharmacokinetics of Lamotrigine in Elderly Patients, 

Poster Presentation, 60
th 

American Epilepsy Society A11nual Meeting, San Diego, CA, United 

States, December 1-5, 2006 
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Professional License: 

- Licensed to practice as a pharmacist in Thailand 

Professional Membership: 

- The Association of Hospital Pharmacy (Thailand) 

Research of Interest: 

- Pharmacometrics/ Population Pharmacokinetics 

- Pharmacokinetics/Pharmacodynamics modeling and simulation 
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March 31- April 1, 2011 

March 22, 2011 

March 24, 2011 

June 21, 2011 

July 14, 2011 

August 31-

September 2, 2011 

Oct 26, 2011 

December 21, 2011 

December 28, 2011 

January 26, 2012 

cobas IT 5000 operation Training , Roche diagnostic Thailand. 

The 3lh congress on science and technology of Thailand (STT 

36), Bangkok International Trade and Exhibition Centre (BITEC), 

Bangkok, Thailand 

OECD Principles of Good Laboratory Practice, Chulalongkorn 

university. 

Basic Pharmacokinetic, l'.11\911'UL1fme:i'llleiil 'Ufl'UL'Vll'.I ~(?l'lJ'U1(?ll'J1L~Vl~e:J1~ 

,1 'lJiJ'U 1 'Ue:J1Vl11L 'Vll'.lbb~~bfl~(?l~\J~~(?lb~e) L 'Vll'.1~1-:Jflll'Jbb ~-:Jbb 1-:i, HIV-NAT, 
'IJ 

Bangkok, Thailand 

14
th 

Bangkok International Symposium on HIV Medicine, 

Bangkok, Thailand. 

rn1e:iu1m~uu fl11'<iJ(?lfl11m1&-1'\J~e:i(?lJ1 c.1?111bflii bb~~'lle:i-:i b~l'.I eJ'U~11c.1, at 

Chulalongkorn University, Faculty of Sciences, Bangkok, Thailand 

Human Subject Assurance Training 

Good Clinical Laboratory Practice, HIV-NAT Research Laboratory, 

Bangkok 

Lab Water, an innovative solution by Merck Millipore, Bangkok 

Dangerous goods awareness with concentration on preparing 

handling and transportation infectious substances by air by 

WORLD COURIER, Thailand 

Kinetex Core-Shell Technology Columns Ultra-High Performance 

on ANY LC system, at Ball room 1 (3rd Floor), The Emerald Hotel, 

Bangkok, Thailand 

Basic Knowledge of HIV for HIV-NAT staff, HIV-NAT, Bangkok, 

Thailand 

10
th 

HIV-AIDS Workshop 2011, fl11e)'\J1&-Jb,J-:J'\Jlj'u~rn1 fl11~brnfrn11~ 

&i(?lb~e)be)'lJLe:J1/be)(?l~ 

Laboratory Equipment Quality Management for Minimize Risk 

(For pH meter and Balance), at Chulalongkorn University, Faculty 

of Medicine, Bangkok, Thailand 

fl11~w.l'l.!1flWJl1'V'l'Vie:J-:!'U~'U&ifl1';i~1&-I-Uelf11Vl'U(?l ISO/IECl 7025:2005, 
.c:::., Q.J ..:::t. tf 6' .c:::.. CV 

fl1fl1'll1 bfl?!'ll'J'Vl l'.11 fl ill~ bb 'l"l'Vl l'.IP11?!~1 '1'\Al1~-:J mru'Vl11'Vl l'.11~ l'.I 
' 

Good Laboratory Practice (GLP), Quality Assurance Program : 

OECD: GLP 

fll';j~(?l bnui1e1~1-:i b~el(?l b(?ll'Jb ·ih~'U'U~qjqj1fl1A, flill~bb 'l"l'Vll'.IPll?!~{ 
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May 23-25, 2012 

May 3-4 , 2012 

Publication : 

Population Modeling Workshop, Faculty of Pharmaceutical 

Sciences, Chulalongkorn University, Thailand 

Advance Good Clinical Practice and HSP Training , 

lh floor Anonymous Clinic Building, Thai Red Cross, Bangkok, 

Thailand by HIV-NAT 

1. Thammajaruk N, Sriubolmas N, lsrangkul D, Meevootisom V and Wiyakrutta S. 

Optimization of culture conditions for mycoepoxydiene production by Phomopsis 

sp. Hant25. J Ind Microbial Biotechnol. 2011, 38 :679-685. 

2. Chulalongkorn University Graduate Scholarship to Commemorate the l nd 

Anniversary of His Majesty King Bhumibol Adulyadej, Graduate School, Chulalongkorn 

University, 2008-2009 

3. 3
rd 

rank in Scientific problem solve competition held by Chulavichakarn Exhibition, 

Chulalongkorn University, 2002 

Posters: 

Narukjaporn Thammajaruk, Suthep Wiyakrutta, Duangnate lsrangkul, Vithaya 

Meevootisom, Nongluksna Sriubolmas (2010) Mycoepoxydiene production by endophytic fungus 

Phomopsis sp. Hant25 with fed-batch fermentation. The 3lh congress on science and 

technology of Thailand (STT 36). October 26-28, 2010. Bangkok International Trade and 

Exhibition Centre (BITEC), Bangkok, Thailand. 
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