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Abstract

Background: Effective treatment for latent tuberculosis (LTBI) is an important element for the
elimination of tuberculosis (TB). Comparing with tranditional preventive regimen, 3HP (weekly high-
dose rifapentine [RPT] plus isoniazid [INH]) is simple and less hepatotoxic. However, there is a higher
risk of systemic drug reaction (SDR) and flu-like symptoms. In the Brief TB trial conducted on people
living with HIV and LTBI, 1HP has been shown to have a low risk of SDR. In this project, we compared
the completion rate, risk of SDR and other safety events between 1HP and 3HP. We also investigate
the predictors for SDR.

Methods: In this prospective, multi-center study, LTBI cases aged 212 were invited to join the study.
Through the analysis of plasma drug levels, mRNA sequencing, gut microbiome and eNOSE, we
investigated the potential biomarkers for predicting SDR. We also investigated the impact of RPT on
the serum level of integrase inhibitor and HIV viral load among people living with HIV and LTBI.

Results: Up to August 31%, 2021, a total of 314 non-HIV close contacts of TB with LTBI were screened
and interviewed. After randomization (1HP: 160; 3HP: 154), 156 and 148 received 1HP and 3HP,
respectively. The treatment completion rate was 84.0% and 85.8%, respectively (p = 0.655). Among
them, treatment dicontination due to adverse drug reaction was 15.4% and 10.8%, respectively (p =
0.238). A total of 35 (11.5%) participants suffered from SDR, including 19 (12.2%,; urticaria in 12
cases) in 1HP group and 16 (10.8%; urticaria in 3 cases) in 3HP group (p = 0.709). The plasma RPT
level (either C2 or C6) was significantly higher in 1HP group than in 3HP group, and was also higher
in female participants and those with renal impairment. In 1HP group, the C2 RPT level was
associated with the development of urticaria. Through the analysis of mMRNA sequencing data, a
total of 19 transcripts were found to correlate with SDR. Between January 1%, 2021 and October
31%, 2021, a total of 698 HIV patients received LTBI screening. Among them, 40 (5.7%) were screen-
positive for LTBI. Of them, 36 received LTBI treatment (1HP: 24; 3HP: 12). Treatment was
discontinued in 5 (14%), including 2 (8%) in the 1HP group and 3 (25%) in the 3HP group. Among

1HP group, the HIV viral load was less than 50 copies/mL in 91%, 90%, and 94% before, 2 weeks
after, and 1 day after completion of 1HP regimen, respectively.

Discussion: The completion rate and SDR rate are similar in 1HP and 3HP groups. However, most of
the 1HP-related SDRs was urticaria, not flu-like symptoms. Occurrence of SDR during preventive
therapy is likely to associate with certain gene expression in peripheral blood and plasma
rifapentine level. 1HP seems not interfere the control of HIV viral load by bictegravir.

Keywords: 3HP, latent tuberculosis infection, mMRNA sequencing, Brief TB trial, systemic drug reaction
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R
- - Isoniazid ~ rifapentine ~ 2 H 3 & (X # & % acetyl-isoniazid - desacetyl-rifapentine & ¥ k&
R 2
O s A AR
i. 4100 ul ’defé%g.,@ 300 uL 77 A& (methanol) & & > i -9 B Uk o
ii. & & {33 Geno/Grinder 2010 (SPEX, Metuchen, NJ, US)1Z 1000 rpm &< 2 4 4& o
ii. 27512 1500 g v 10 4 45 0 £ & 100 uL =1+ 7 FRA I T p /5ulL R R NS ST TRE -
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iv. dr x> 25Ul P i Z IR &R TE S IR FRESIR £ 35
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z ~ Liquid chromatography-electrospray ionization mass spectrometry system (LC-ESI/MS) :

i. & * Agilent 1290 UPLC ,# 5t > 3% & $t¥ 3 quaternary solvent pump ~ f #P~ R & ~ & 5
CRERABRREIE S 5 81 I

ii. i * Agilent ZORBAX Eclipse Plus C18 2.1x100mm (1.8 um) column 4 it & F» o

iii. Jn#4p 5 5mM ¢ fi4s (ammonium acetate ) (3 #| A) i3 > 90% 2
(acetonitrile) 10.1%" f& (formicacid) (/34 B) 2= » jii& 5 0.4 mL/min °

iv. AR ST 5 :0-1 448 0 10%:% ) B ki 5 0.3 mLmint;0.5 4 48 > 10%% & B 3 1
95%(7 % f£_0.3 mL min'3# I 0.4 mLmin?);3 4~ 48 > 95%:% #| B(7iii# 5 0.3 mLmin?);1 &~
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45 > 95%:% A B R 1 10%(ii# £ _0.4mL minLj& T 0.3 mLmint);2.5 4 45 > 10%;% 4| B(ix
# % 0.3mLmin?) e
v. * 95%;% #| B i {7 & B L% (isocratic elution) % 6-7 4~ 45 o
Vi, BRERE G A B fa A B F4F A 4°C e R iR (25°C) o L EHREAE G Sul e
vii. #&F # * Agilent 6460 triple quadrupole % ¥t (Agilent Technologies » Waldbronn > 4g
CIDIECE R = PAR LI
viii. 3450 T (¥ S8 € * positive electrospray ionization 3¢ ¢
Dry gas temperature: 350°C
Dry gas flow rate: 11 L/min
Nebulizer pressure: 50 PSI
Sheath gas temperature: 350°C
Sheath gas flow rate: 11 L/min

Nozzle voltage: 0 V

N o v & w N

Capillary voltage: 3500 V
ix. = @it &4 (isoniazid, acetyl-isoniazid, rifapentine, desacetyl-rifapentine) fr % p I

=% 2 transition pairs {r collision energy (CE) 4a R 341 » 7|3t % 3 o

fos R RE

= 7 &3 1000 pg/mL % F o 2 - isoniazid 3 >tk ® 0 acetyl-isoniazid ~ rifapentine -
desacetyl-rifapentine R &% ** ¥ A& ¢ » ig# 7 F isoniazid - acetyl-isoniazid ~ rifapentine ~
desacetyl-rifapentine 3% W B| E_#-4e » 7 5 p R B3k ¢ 5 kB8 5.25+50~100~500~
1000 ~ 2000 ~ 5000 ~ 10000 ~ 20000 ' % 30000 ng/mL # F ek B > & {8 iﬁéf}@ A
WA ER A E P ESERE NS A EE

BPEFORERLFZ A AHF AT R FHBAT TR (B ) o &4 85 B Fp
EHFRER  MIERDS FREY R FRRISREG 7T BRAR &0 & FRI LIRS
30996 A i F = BIkEAR kI s H *k4~ﬁ*1%ﬂww°%k§ﬂ”5%mu
YLk e p g BEEER IR B 2% AR IEE R I N (Bl )

= SR LB 25 mRNA sequencing
£-¥mRNA sequencing?® 4 » 2\ i 44 * jlumina Hiseq¥ 5 i& (" mRNAZ_F%
1. & * TRIzol Reagent (Invitrogen) /RNeasy MiniKit% B~ % p >t % # ¥ 7% (peripheral blood
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mononuclear cell, PMBC) 2. 3% & 1% #E+: & (RNA)
2. & * Agilent 2100 Bioanalyzer ( Agilent Technologies, Palo Alto, CA, USA) ~ NanoDrop
( Thermo Fisher Scientific Inc.) ~ % 1% agrose gel {fFRNAZ_ T+ % T_§ A 47

3. #-RNA integrity number (RIN) & >6.5:71ug RNA* »t s = 2 @ * (library
preparations )

4. PRyplllumina g BLf ondl iT/ A2 3 Z =t LA (next generation sequencing) #f
FLEREWUE S

5. i * Poly(A) mRNA Magnetic Isolation Module or rRNA removal Kit:& {7 poly(A) mRNA & 4

6. i * First Strand Synthesis Reaction BufferfrRandom Primersi& {7 mRNA % %t it

(fragmentation ) fepriming

7. & * ProtoScript Il F #&4%xf¥ (Reverse Transcriptase) & = % — 48cDNA > @ % % - 444 = fis
M & # (Second Strand Synthesis Enzyme Mix) & = % = 4&cDNA - % 4| * End Prep
Enzyme Mix/&d® i3 4 & i beads s v e 4acDNA » ¥ & & — =t F Ji {4 4c F dA-tailing » 2 14
H A b4 b i3 (adaptors) MiEFT-AREE o B F @ Y BIRIE 7 HES @ DNA

(adaptor- ligated DNA) & {7 + -] X420 bp % £ &%

8. & @ik &y i€ * P5{rP7 primersit {7 PCR# 3 13 1 75 % 5 4k4% (anneal) I flow cell i {7
bridge PCR - PCRZ #~ d B3R % (v I & * Qsepl00 ( Bioptic, Taiwan) & {75 % & *
Qubit3.0 Fluorometer (Invitrogen, Carlsbad, CA, USA) &7 2 &

9. H¥plllumina HiSeq W P L 2722 R T «K & » & * 2x150bp paired-endi& {7
B » i & * HiSeq Control Software (HCS) + OLB + GAPipeline-1.6 (lllumina) i& {7 B ik’ 47
% 4k 2 ¥ (basecalling) » 3% @ * GENEWIZA #7 2/ % % » ¥ @& * Cutadapt (V1.9.1)
3 “f adaptors ~ PCR primer ~ 32054k £ 16 g 2 “,f » rafastq it ;N BE AR R RSN

10. 2% i K-8~ 9 A $7RNA-seqd} 11 7 £ R % 1t chA F1& IR > € * GO (gene ontology )
database %2 KEGG ( Kyoto Encyclopedia of Genes and Genomes ) % 17 & Fles v 1 %2 £ B A
) er1fE B3

ERR LY =X k4
1. § {B#2 ¥nqe:
d L QRPN 237 OOPRRAEFEREMPRY F RIS Fl el
T iEE RPN ERTRELETHOET AP E B E D DRGFIEEE R
Ao K EAFECE e R R o & If 3B~ 2 BRQIAmp Fast DNA Stool Mini Kitsd (£7m 42 » T #a
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DR E B A2 0 B 18 P if DNA™ NanoDrop 2000ip] Z 1 %33 4 f = L & o
2. XL RITHELH

#-i% BB T Preparing 16S Ribosomal RNA Gene Amplicons for the lllumina MiSeq System | &
B (EAE R > Y0 165 rRNAV3 A VAL ] % £ 5 PCRA 5 1 {5 » 1 i& (7 Index PCR: F d
F#ECPCR » ADNAY E A z33 F lllumina adapter & 71| % index 5 71; ¥ i£{7 % - =t PCR& i+ »
B PF > DNA S B2 % e e &8 4 47 ik Fragment Analyzer 4 #7DNA & £ 5 630bp; £ 41 *
v 4n i@ DNAS M= 5 H 3% » & * lllumina MiSeq=t & & T i& {7 ﬁé)}%;‘i@ﬁ Py o g e s H O
fed R de A SRR B F LA PdNTPE £ A 0 £ BB F R iRse g

TP T A R R o
3. WATRELFTRAH

TS R AeAn 0 € 38 (T trimmed adapter T & iE i B quality filtersz L o vt
GreenGene Database foperational taxonomic units (OTU) 4 % » 4 %] 12 basespace s CLC
genomics workbench 4 37 # 7 OTU taxonomic (relative abundance, heatmap), alpha diversity
(Shannon index, Venn diagrm) and beta diversity (PCoA, phylogenetic curve) o fo ¥ 3% ity ¢ ] %
Graphpad prism 65 & $i3-4p B 5 2 iR FAL 0 PIE-] ST0.054L 5 F R &

z ~4TF G 85 F (Volatile organic compounds) 2 € + $ (Electronic nose)
1 $30ul oo P B > M- R 5245 3% ¢
LR RS o MR RE ki
i XEF R (S 0 7 AF M E AR OT FTHE o
iii. R F LT A
iv. £ Bdo T8 3 B3 F K (Tedlarbag) “vi% > § #83k & K L% 9 % 500-1000cc =4 # -
v ZEEE B R RS Ko - REFF 49 ¥ ¥ (gas chromatography-

\m&

mass spectrometry, GC-MS) & ip] » — R#32 73 + # (Electronic nose )
2. §4p ¢ # 7 3# (gas chromatography-mass spectrometry, GC-MS ) :

FAd AT HAL T BEF DL T RFEHINT REAL S F407 H2 (gas
chromatography ) » & * X g Rfrd|chL mp o BB &P A 3L H e & o 47 FER
T Mg A g B AR A R R o £ KRR T2 (Mass
spectrometry, MS) * ky¥u|{e T £ 3 i o o & B G5 IRE G - BrE- AT b
T vy e v & #T -

AR (TR * Atz (Thermal desorption, TD) > #-7 € &) it & F 2 (770 0k
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oo ¢ BB EFRSORERE A B RY B FRA > B0 PR R P B
ErF AR REFAR L R - B FHREFS AL o ARG R EIRE 7
FRhirte PRI BE RITR Y+ BROTER - SEN S HMT AT EPTRY g T
BAEE VR THRS TR EN P RRAPNARQERS - GCMSIRRI A T2 0 - St
RIP e EPET R FELF S BT U REAE R E o ER BRI AT S
P HQiE & 3 %3080k E B H TR R R TS ATt % o B E SRR € AR R R
X E S ERARIT T AR = # § % (Cyclotrisiloxane, hexamethyl-) T 5 p & 5 3+ & &
CEPEp R p iR R > T THRER o GC-MST L Bl4r™ (Bl= )
3. 3 48
AFTHRREH FEAFFFZR IR LR IR - FHERES > T3 7 kD
FHERE AL TR S~z w > I FHAER > 2 P2 FHEPALFTY 7 P
k0 S AT f WMOBlk (pattern) s B8 F WL e e & Bl (breath print) & H R
<+ 4p ¥ B (electronic fingerprint )
FUTERE LR PR R PEFY 2 BEFY LA TR/ PE Y FE
o ARG R T AR BRI I AR FIR I DR 0 degt g BRI S DT 3 | R L
PO FRFIAFINERFHUOT IR F R 2T LR H AT f]ﬁ?«‘?'f"r’fﬁﬁﬁ
BE Y uF ko blhe A RS A 452 (PCA) S K-BARTA &2 (KNN) % o 73 # ¢h7
L BT (Bl )

&

3

16



4
Y
4t
3
X

1. Ak BRI rife
f 2019/09/01 & 2021/08/31 - 473 % &iE 1 367 RRLEREPIR 22 B/ H >
i&ﬁ%j(ﬁg] Yo HP L AJEZEL I > VG I3 AES 2Ty 2L 3HP IR ~ 2
IR A A R R E SHR AR S5 ARG b 2 ] R R E ARG 2 MBS e 2

THEERE OH IS « IR EF 314 L EFRAE T

KRR A 22 15 0 IHP [ 160 4 ~3HP 2 154 4 > wH P A4 4% ~6 % FILIEFIR
F (AR - BEH ) Edfbhr A AL B B 5 156 A fr 148 £ o

2. BERPA
A (IHP i ¢ g5 714 52.6%vs. 40.5% > p=0.036) 117 o i s
body-mass index (BMI) ~ 7 %% ~ 3930 X Kt & ~ 02 248 kb x i 0 1HP &4 3HP

men R INLG At L] (Re)o

1HP & ¢ > “73 B % INH & =329k * 300mg > 96.9%% =t JR* RPT 600 mg - @ 3HP &
F 95 87.2%:h1B % INH F = 39JR* 900mg > 87.2%% = JR.* RPT 900 mg

FTHICET R R I RAENy A B R A 2F ~ 9 IR EP s n ] FHP ~AST -
ALT ~ B8 % ~ 02 43RS & 8 & (eGFR) 3”3 A3 REFDLE (237 )

3. inkEH
THP % @ » 131 (84.0%) * 2 +in ~F 24 (154%) * FlL Bl E* @ ¢ $r5% ~ 1
1(06%) *Fli8uRFG ¢ 2IEZH (7)o

3HP 2§ ¢ > 127 (85.8%) * = A isk ~ F 16 (10.8%) A FIL @l 1F* @ ¢ ¥risp ~ F

3(20%) A FSEE RFA Y RIEG SR~ F 1 (0.7%) L F APl 1 (0.7%)
VETER PR (L5 ).
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TR FA BTG AL w (p=0.655); Fli @ iT* @ ¢ EL et by LG A

W (p=0238); Bhp#E L Fx L3 2k (p=0487)

=

\

AL FEEREPORDB R - WY - H 3HP > 2 BT ERS BB - 2R

PUREFE R
1HP =% 7 > f—Jy 19 (12.2%) ~ 24 SDR-» H? 12 (7.7%) B * 4)3 urticaria ~ 6

(3.8%) B~ 5 pc# i flu-like syndrome ~ 3 1 4 & P73 urticaria ot £ flu-like

syndrome ~ ¥ 5 1 * & 4 angioedema (% = )

3HP ¢ ¢ > f—Jy 16 (10.8%) * 22 SDR-» H ¥ 3 (2.0%) B + 4y urticaria ~ 13
(8.8%) B * F B e flu-like syndrome (% = )

B34 AT 0 1HP e fo 3HP g 4 SDRenfs % » #1233 I (p=0.709) » iz 3 A
A4 SDRenA|f > Bl g4 > B3t HFr3 chSDR o IHP P EEHRE (p=0.014) ; B3t B 5

SR Rk e SDR > 3HP § # B chi8% (p=0.075)

1HP o4 ¢ ¢119 B SDR B % > Befs 7 14 (74%) B % & 1HP ;5% 5 @ 3HP &4 ¢
116 1 SDR % > /4 F 9 (56%) % & 3HP ;5% (p=0.279) -

R RIE
IHP 24 ® » £ 75 61 (39.1%) * A4 AL E&lit*r > ¢ 46 (29.5%) i * F rash ~ 43
(27.6%) @ ~ 5 itching (% ~ )

3HP 2% ¢ > £73 32 (21.6%) * A2 A E&lit* > 279 24 (16.2%) B A % rash ~ 17
(11.5%) B A 5 itching (% ~ )

AR B A A B TR S > IHP 2R ¥ 3HP =3 (£ IE p s <0.01) -
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6. BEILR A
IHP 2% P > %5 101 (64.7%) * 1 > A2 - Fsiigma - B9 &y Land byt
Fomt (263%) frk & (24.4%) (2~ )

BHP s ¢ > £ 4 98 (66.2%) * i A4 - R Ak B R Ak gAY
gk (304%) ok g (25.7%) (%~ )

SR AATETA 0 %7 3HP & ATF B kel (15.5%vs.5.1% > p=0.003) 11 ¢ 5
AR R P B gL st L] (£3F p 5 <001)

7. BFRERR A
IHP % ¥ » X4 93 A X e C2 4tk ~ 82 A X COo ¥k 5 3HP g ¥ > Bl£ 5 82 «
F e C2 4Rt ~ 91 A K C6 F Kk o

BEHFR o INH s ¢ kR > 2 %A C2 B C60 3HP gt IHP g Feng (H*
AfcB); #m »RPTRI4pF » 1IHP 2 A C2Q ek BB F 0t 3HP 28 » @ C6 ik & » B2 2%
B RAFRFOLY B SE P IHP 2R 3HP 2B o A M FTH G F R X

rifapentine et ¥ B kR 0 4 R HRE |

A 475 4 SDR 22 INH ~ RPT 4~ 0k & enBf A 7L > v8F . 1HP o » .3 % 4 SDR > &
C2¢nRPTEARF M (M= )5 R4t 3HP 2@ » 12 & 1HP 2@ :7C6 » INH 22 RPT i ¥ &
3585 2 SDR & M -

F i 1HP f g @ » Mg SDR #8 urticaria > Fl2t 3 2 5 &2 INH ~ RPT £ 4 0k
Boenhd %22 SDR % 24p 00 o v 2 IHP %2 » & 33 4 SDR» &2 C2hRPT kA T M ()
N) HAEB 3HP 2@ > 1% A 1HP ®¢ ¢hC6 > INH 22 RPT & © jE R 39215 4 SDR & B o

RLPORPE EA 2 SDRFFRIHS Fud %A -

19



10.

APEETT 8B 2 SDR B E o IRED (Sp) frIREF ¢ (Sa) i AL 0
212 il 2 SDR B RIRET (No) friREF ¥ (Na) i ittt - 1730 L1
PipE R A 4 41 o = 515 12 % non-SDRJREF % cie f 3 # § 4 1 mRNA Sh T2 2> #70u %
#17 8 B non-SDR FRZ % crig 48 (W4 ) o

%Mo %X F 3329 B transcripts & SpieAE ¢ A IR NgB L5 B o F PG
1929 & transcripts - Satk#8 P & b NaB 1.5 B0t o 4 ¢ F 175 & transcripts & Sat
B¢ kR SpB 1.5 B4 b~ 3 1068 i transcripts f Sate ¥ ¢ & A S 0.8~ 1.25
oY FRAFTRAATLE O FRAY G I9OBATFIAR  HSDREFL F AARM > (&
- # 4c » pathway 4 47 » { 8- AP d 6 B AT o

.
|

¢

4 28 15 SDR f& #{- 104 % non-SDR & %8 (training cohort) » st {437 — i SDR &h
SR 0 2SR T % 8 1B SDR # 44 27 1 non-SDR # 4 (testing cohort) & 7 Er 2 »
5 & i B4F SAERIHCEY 0 2 Area under ROC curve ¥ 12 % if 0.921 §- 0.894 (Bl ) o

BEKL P E

Pane 24790 ¢ REAIRY B2 Bt FEAEAS T > B¢ 45 (50%) i@
* 3HP A > HAR 45 (50%) R * 1HP A o M SEASLS @ * ilumina T S
16s rRNA 2 A > F L2 2 ASV (amplicon sequence variant ) based analysis » 5 "% vk

(denoise) & T & -

% Genera level fr Species level 1 » p ¥ Bk % Hi A F A4 - - B = o
APEFREETA BB RIRFLEZ G EMEFFEAY  DHEAIREL L AR 8
Tk 2 BARM 2 > X B3 PP e R A AR TR AP o

c;l_:".,‘f §4§ (eNose) #ip| :
B

S 144 R A2 Ak F R RV A A AT R T RZFRIRET &

REEG E R o
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11 AFART 2R EH
#.2021/1/1 & 2021/10/31 > % 698 = HIV & % ¥ 45 QFT &tk » £ ¢ 40 &= (5.7%)
Ml % A B~ 635 (91.0%) Hfs ~23 (33%) AR o £ &4 36 HXFEF A
LBl iy 24 =@ % 1HP > # i 12 =@ % 3HP - # 1 2021/11/9 > B3 3 = (8%) @ &
ISR o nR AT 0 235 (14%) mRE s #4422 = ®# % IHP (L = FAEF T ¥ 10
AFEAE RS BE T L CFRAREBRT INHFER 25 )3 (25%) =i * 3HP
(1 =% 8838 5 2 47PRA 28 5 1 = Ffm ARk &0 2% ;1 =4 4 hypersensitivity
syndrome @ %% ) Mt E kR teR 0 PTG 23 ERFER DAL HRE TR
A4 0t ez 65 B AR BTy LR RPN ER AL LR - SRl nEg S
Ao R R TR F] o 4 TR > bictegravir chik & B IHP @ * 2 RIS TR
& ehdrd] o 2 1HP % & 15 - bictegravir 3t HIV ehdp | 12 7 ¥ o £ E 4= L% 4502 o 1HP B
4 A o 4 HIV 4 £ ] 2% 50 copies/mL it B & 91% ~ * B A 151 b 5 90%  1HP
BEIE X 5] 5 94% o
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Fri dw

hig- BREFVRIHP fr3HP 2 2 S e 2 Mt 3 ¥ > APEFE T S BB Ry D
5

%

»

- A HAIHP AR 3HP A F e A R S G L% 0 A B E_84.0%]r 85.8%
5 2P MESE Rog 4 5o IHP e fr 3HP fe 4 B §_12.2%4- 10.8% » & 1HP &7 4 4
e1SDR » 4Z:iF = & 2. - #_urticaria; m 3HP 297 4& 4 c©9SDR » 421F ~ = &_flu-like

syndrome °

B TRESSDROIHP e v w A2 Z e g ANk 0 @ 3HP e v 2 A2 -
Gl g AN o

Fr o @* IHP 2T 2 JREEA [ pF (C2) chRPT kR » 10-F 82 SDRenE 4 4 o M 14 o

Foh AT R T U IR 0 IHP § ¥ £ 3HP — & F L ¢hiflu-like symptoms @ ¥ A g K b
BT b g2 i SR RGE o Tt o M A g i B SR 0 3t 3HP

e fBds T4 HSDRy L 3HP 2 T F MR B E S R E TR o B R £ E R
k0 m IHP P i 3 L B g (8% L3 o F)pt » @ # HFOLE R
e InA v RE Y o TR ARBEY > BRRIIFOWE C LHET RERF  BROE
Bodrtd e iitaibgd #% > fLRFL 2

e b R R

d A>3 B d 4 FFRT UFIR > FZ RPTeAX R £ E 13 pFiu b > & pPR* ok
LT 0 RPT fesk ¥ ek R € BB AF 0 FlUt 0 C2 fo C6 S RPT kA& > 1HP =38 % 3t 3HP = ()
Low Yo PRAEERG R IHP B - PRFFHEB - TERDRPT§ ¥ o 4pk ho d 30
INH eh £ @23 B/ pF> SE8BLERIYP L > TigE X pR* INH P PJRED > 5 ¥
INH ik & 3% 30 e e Rl | gk en®Efo b 4 F 0 > 4o b C2 59 RPT )k & &2 SDR 03 2
PR EFORM o AV ORI P ALK BT g 4 5 A 1HP P At 3HP &

<ok

FiHF 0 B 3HP L RAEk  IHP AN AR ET s M2 RBRFOIA ) 24§ nE S
(% HEFRPT)>» M3 { ﬁm‘g{fim4 A (28 12K ) F s Aok i S E B F L AT
R TRE L Y R TN AR A AL L L Rt PR b
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O EREAARBEEY A e o F 3 %%'EJ EFLsFFa g v AP 5 G TR o BB
REZEF R 4 io% (precision preventive therapy for LTBI) » ¥ 11 & B 4B RSP R Lo 2 o o
Fact* BHP E.F § A4 FE BT > 4ok 3 € ehig - BAL R * 3HP fig™ 4ok € ihiE ﬁ}u

AER IHP i o AR EH ) - T A~ RAGFIRIAS AT > E X ¥ FEPHap
i

Wk B R AT RPN HVEAF & ¥ IHP SR T 4 R i s B
fed o TG R AR o L F o Flip R E, W28 % 0 BRI FH TR AR 0 H-
ESE ] BIRES - F A A fogd g F1EH B R F o FE L 0 E R PAFHV
Fad B E O LTBlIGg > TG R el > A B IHP Gt o ﬁ:a;—‘agigzﬂz" TR E_3HP
& * Triumeq (abacavir/lamivudine/dolutegravir) o 3 > 1HP i3 3 FfL » P a0 T 4% » X H § &
P4 B o EE Y PRHN A B oo AT EGRN D BERT - SULR HVE 4K
“WQ’ma%mmkifﬁzﬂ)wgmp%iﬁ’%%ﬁ%@mﬁ%Hwﬁiﬁwﬁzm

copies/mL o

ARG IcRES > 2 ST PRI AERE g2 RE R A RE R F RS PR TS

YRR TR AT AT REREENEY B F 0 B AT R E Y u
fis 1 % Bictegravir » feig» E_Pp W EPN ¥ ¥F G ’ﬂ—ﬁﬁ“?’“ IGRAFE B %% » 3u— & * -
ARGy > BE EB R R AL

oy T o B HIVE -’L—'kﬁlHPmm‘f Mg R FF o F IHPFF > 28 * P fa

FLHIV f}?’a% B > AEHA RSS2 hRE kel o LB ] o 2 F b
T kAR iz 0 IHP ™ 020 2 258 bictegravir #f HIV 4 £ dhify ] -
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51 % RHag

m

ERAY T UAELEFILFLAL L A BLR SR o

1. 1HP RZE R AT FOVEREPR Lok o

2. AKRTAMGR T F A PG FF 0 B EITRIB A Bl £ BEREPIR SioR i o
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FARPHER AR AR AT 2 B R

% X ¢ * rifapentine frisoniazid ~ # 4 28 = (@A 1HP) » BREPIE v =+ F 4
WA WIRFANSHP ARG o ¥ ARl T LA KRR AR L RIEY > BRI RE

PR L R R UEA REY S

23 FHARE KT L%

# X i * rifapentine {risoniazid ~ # 4§ 28 = (@A 1HP) Tt » 7 MR EBRS

PRAT - B2 % >3 s o
3V EHFEFFL L L L WER

FLFY AL DR T UL BERGPRE AOFD LR REL X2 LFAE

7RG LS R
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W= ~ Isoniazid fv Rifapentine 2 H % 34 coja it o &

Isoniazid, 5-2000 ng/mL

isoniazid - 7 Levels, 7 Levels Used, 14 Points, 14 Points Used, 0 QCs
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Acetyl-isoniazid, 5-2000 ng/mL
acetyl-isoniazid - 7 Levels, 7 Levels Used, 14 Points, 14 Points Used, 0 QCs
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Rifampicin, 5-2000 ng/mL

rifampicin - 7 Levels, 7 Levels Used, 14 Points, 14 Points Used, 0 QCs
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Rifapentine, 5-2000 ng/mL

rifapentine - 7 Levels, 7 Levels Used, 14 Points, 14 Points Used, 0 QCs
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25-Desacetyl-rifapentine, 5-2000 ng/mL

25-deacetyl rifapentine - 7 Levels, 6 Levels Used, 14 Points, 10 Points Used, 0 QCs
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BT ~ Bx&GE 37~ nAem

TB close contacts with LTBI between
2019/09/01 and 2021/08/31 (n=367)

Refuse treatment for LTBI (n=31)

Refused to participate, received 3HP (n=13)
Refused to participate, received 3HR (n=2)
Refused to participate, received 4R (n=>5)
Refused to participate, received 9H (n=2)

Y

Inform consent signed (n=314)

Y

Randomization

Y A 4

1HP (n=160) 3HP (n=154)

Refuse treatment (n=5)
Refuse treatment (n=4) Multiple index with one being
INH-resistant case (n=1)

A 4 A 4

1HP (n=156) 3HP (n=148)
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chiw ® JE & (CKD: chronic kidney disease )

(2]

2

1HP

2=0.002

1HP

=0.043 [y
[ R * age <=35 P o v £ o 23 p=0.
B ar L 80 80
B 35<age <65 . B3 Femake . ES CKD <3 .
al =B85
= W
=0.012
‘g-. i ' 60 2 ¥ 80 p<0.001 60 .
[=1:]
= p<nom . ‘
c ]
(=] . .
"E * . 0 40 ; 40
< 0.001 -
= pecoo ) | 8 .
[= .
3 . =
g ” 0 20 p=0.007 20
.
l * 4.* e ’
T . . . .
of = o LXNS o == L o ===t .
cé pe0o0 3HP p-0038 3HP p< 0001 3HP
E3 e B3 age<=35 B8 Male 3 cko 23 .
B . B3 35<age<65 - ES Fema o B3 ko <3
- 60
ry p=0.283 = * age >=85
- .
£ . . .
75
Sy
T4} .
= . .
S L4 . 40 .
P 40 40 . .
=] 50
‘=
© . . .
=1
=4 p <0001
8 s . u 20| *° 20 . 20
€ |pcon 5 .
L L]
o . . .
[ H (] L. .
Lot b s il
of & o o == il
A &S £ Py T T
& &S &4 & & ¢ & & & & N
< c2 c6 c2 C6 c2 ]

39



W= ~1HP 27 3HP i ™ » % R o PR isoniazid (INH) 27 rifapentine (RPT) ¢ ¥ kB &7

A rEBELE R (SDR) b 2 (B° EA¥HE ng/mL)

30000

25000

20000

15000

10000

5000

INH

30000

25000

20000

15000

10000

5000

3

p=0.858

p=0.843

136
*

a1 _297

5 —_—
1HP

Arm

p=0.101

p=0.111

3HP

Lle]

SDR

Ho
|

40

RPT

80000

60000

40000

20000

80000

60000

40000

20000

p=0.032

p=0.186

-

1HP

Arm

<]
12
; N

p=0.101

=

3HP

(2]
3



B~ ~1HP 22 3HP > ™ > 7 F 45w PF Y isoniazid (INH) £ rifapentine (RPT) s ¥ JE B &2
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W4 ~ &2 85 F & (SDR) 4p B 2 2 F1Er gz (gene signature )

| Receiving 2 1 dose of 3HP treatment (n = 447) |

Y

Select all SDR cases
Randomly select non-SDR cases

|SDR cases (n = 44) and non-SDR cases (n = 143)|

SDR Biomarker Derivation

Pilot cohort:
8 SDR cases: 8 5, + 8 S, samples
12 non-SDR cases: 12 N + 12 N, samples

SDR Model Construction and Validation

Pathway-based biomarker selection and

Exclude 4 N, with
unqualified RNA

l

mRNA sequencing

v

3,329 SDR biomarker candidates
Spvs. Ny (FC21.5,p <0.05)

1,929 genes related to SDR
S,vs. N, (FC21.5,p<0.05)

v v
1,068 genes not 175 genes
induced by 3HP induced by 3HP
(%JOBSFCS §?F62L&
1.25, p 2 0.05 p <0.05)

| |
l BS, HiSBIM method*

19 potential biomarkers

|_
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v

validation

v

| 6 selected biomarkers

Training cohort:
Selecting 28 S; + 104 Ngsamples
for model construction

v

| 9qPCR |

v

| Random Forest Models |

v

| SHAP values of Models |

v

| SDR models |

Testing cohort:
Selecting 8 S; + 27 Nysamples
for model validation

v

| SDR model testing |
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2- ~ % 1HP B 2 PFAR

FLF &=

Intensive schedule D1 D8 D15 D22 D29 D56

Isonizid, RPT C3 C3,C24 C3,C24 C3,C24 C24

INSTIs, TFV-DP co C24 C24 C24 C24

HIV viral load Before 1HP v v \Y \Y \Y
Regular schedule

Isoniazid, RPT C3 C3,C24

INSTI, TFV-DP co C24 C24

HIV viral load Before 1HP C24 C24

INSTI, Integrase strand transfer inhibitors; RPT, rifapentine; TFV-DP, tenofovir-diphosphate; V, test
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%= ~i¢ % 3HP B k4o pFAT

Intensive D1 D2 D8 D9 D15 D16 D17 D21 D22 D23
INH, RPT c3 C24 c3 C24 c3 C24 C48 Cl44 Co, C3 C24
INSTI, TFV-DP Bf C24 C24 Cco C24 Cc48 C144 co C24
HIV viral load Bf Vv
Regular schedule
INH, RPT c3 C24 c3 C24
INSTI, TFV-DP Bf C24 Co C24
HIV viral load Bf

Intensive D29 D30 D57 D58 D78 D79 D106

INH, RPT c3 C24 C3 C24 C3 C24

INSTI, TFV-DP C24 C24 C24

HIV viral load \Y \ \ \

Regular schedule

INH, RPT c3 C24 c3 C24 c3 C24

INSTI, TFV-DP C24 C24 C24

HIV viral load \Y \ \ \

Bf, before 1HP; INSTI, Integrase strand transfer inhibitors; TFV-DP, tenofovir-diphosphate; V, test
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22w B EPoL R nR 2 B

Rt CE  Precursor Production Production
Compound name Formula
(min) (V) lon(m/z) ionQl(m/z) ionQ2(m/z)
Isoniazid CeH7N30 1.016 20 138.0 121.0 79.0
Acetyl-isoniazid CsHoN30» 1.000 20 180.0 121.2 138.1
Rifapentine C47H64N40O12 2344 20 877.3 845.2 453.2
Desacetyl-rifapentine CasHe2N4O11 2.244 20 835.2 803.3 153.1
Rifampicin Ca3HssN4O1,  2.259 20 8233 791.1 399.0
Isoniazid-d4 CsH3D4N30 1.002 20 1421 125.1 83.1
Acetyl-isoniazid-d4 CsHsD4N3O; 0.999 20 184.1 125.1 142.2
C4a7Hs6DsgN4O1
Rifapentine-d8 2.330 40 885.5 151.1 95.1
2
CasHs4DgN4O1
Desacetyl-rifapentine-d8 2.230 20 843.5 811.3 95.1
1
Ca3Hs0DgN4O1
Rifampicin-d8 2.245 20 831.2 799.2 406.9

2
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1HP (n=156) 3HP (n=148) P-value

Age (yr) 52.3+19.2 545+16.9 0.303
Male sex 82 (52.6%) 60 (40.5%) 0.036
BMI 246+4.4 23.9+4.3 0.146
Smoking 0.057

Current smoker 19 (12.2%) 26 (17.6%)

Ex-Smoker 24 (15.4%) 11 (7.4%)

Never smoker 113 (72.4%) 111 (75.0%)
Abnormal CxR 35(22.4%) 28 (18.9%) 0.450
Comorbidity

Hypertension 39 (25.0%) 39 (26.4%) 0.787

DM 19 (12.2%) 28 (18.9%) 0.104

CKD 1~V 13 (8.3%) 13 (8.8%) 0.888

Hyperlipidemia 13 (8.3%) 10 (6.8%) 0.603

Cancer 5(3.2%) 8 (5.4%) 0.343

Autoimmune 3 (1.9%) 4 (2.7%) 0.717

HBV infection 11 (7.1%) 11 (7.4%) 0.898

HCV infection 3 (1.9%) 5 (3.4%) 0.492

49



1HP (n=156) 3HP (n=148) P-value
Hemoglobin (g/dL) 140+1.9 13.8+1.7 0.372
<12 18 (11.5%) 16 (10.8%) 0.841
Leukocyte (/ul) 6853 + 1761 7076 + 1862 0.285
>9500 10 (6.4%) 15 (10.1%) 0.237
Platelet (K/uL) 257 +71 258 + 75 0.863
<140 4 (2.6%) 5 (3.4%) 0.745
Aspartate transaminase (U/L) 259+16.7 25.0+20.1 0.659
>31 24 (15.4%) 15 (10.1%) 0.171
Alanine transaminase (U/L) 24.1+14.4 23.2+15.8 0.611
>41 12 (7.7%) 13 (8.8%) 0.729
Total bilirubin (mg/dL) 0.7+0.3 0.7+0.3 0.166
>1.0 18 (11.5%) 12 (8.1%) 0.316
eGFR (mL/min/1.73m?) 99.3+35.3 93.9+29.7 0.150
QuantiFERON (IU/mL)
Nil tube 0.26+0.34 0.22£0.38 0.275
Antigen tube 2.8912.82 248 £2.53 0.191
Mitogen tube 9.63+4.03 10.0+£2.79 0.363
Antigen tube — Nil tube 2.62+2.71 2261242 0.231
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1HP (n=156) 3HP (n=148) P-value
Complete treatment 131 (84.0%) 127 (85.8%) 0.655
Incomplete treatment
Adverse drug reaction 24 (15.4%) 16 (10.8%) 0.238
Refusal 1 (0.6%) 3 (2.0%) 0.360
Mortality 0 1(0.7%) 0.487
Active TB 0 1(0.7%) 0.487
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1HP (n=156) 3HP (n=148) P-value
Systemic drug reaction 19 (12.2%) 16 (10.8%) 0.709
Flu-like syndrome 6 (3.8%)* 13 (8.8%) 0.075
Urticaria 13 (8.3%) 3(2.0%) 0.014
Angioedema 1(0.6%) 0 >0.999
Complete treatment 14 (74% of 19) 9 (56% of 16) 0.279

* 39 - & fpEg flu-like syndrome {e urticaria
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1HP (n=156) 3HP (n=148) P-value
Cutaneous reaction 61 (39.1%) 32 (21.6%) 0.001
Rash 46 (29.5%) 24 (16.2%) 0.007
ltching 43 (27.6%) 17 (11.5%) <0.001
Flu-like symptoms 101 (64.7%) 98 (66.2%) 0.787
Fever 24 (15.4%) 30 (20.3%) 0.265
Febril sensation 14 (9.0%) 16 (10.8%) 0.592
Chills 9 (5.8%) 15 (10.1%) 0.158
Sweating 1 (0.6%) 3 (2.0%) 0.360
Malaise 38 (24.4%) 38 (25.7%) 0.791
Weakness 8 (5.1%) 5 (3.4%) 0.451
Dizziness 32 (20.5%) 36 (24.3%) 0.425
Headache 21 (13.5%) 31 (20.9%) 0.083
Lethargy 6 (3.8%) 7 (4.7%) 0.704
Arthralgia 1 (0.6%) 4 (2.7%) 0.204
Myalgia 24 (15.4%) 29 (19.6%) 0.334
UGI symptoms 41 (26.3%) 45 (30.4%) 0.425
Vomiting 8 (5.1%) 23 (15.5%) 0.003
Diarrhea 6 (3.8%) 4 (2.7%) 0.751
Cough 8 (5.1%) 7 (4.7%) 0.873
Rhinorrhea 4 (2.6%) 6 (4.1%) 0.533
Dyspnea 8 (5.1%) 5 (3.4%) 0.451
Dry mouth 5 (3.2%) 3 (2.0%) 0724

53



$4 S IHP & * ¥ TR Ao R Bl

Age (year), median [IQR]

Men, n (%)

Under antiretroviral therapy, n (%)

Before 1HP
HIV viral load <50 copies/mL, n (%)
CD4 count >200 cells/mm?3, n (%)
Aspartate transaminase (U/L)
Alanine transaminase (U/L)
T-bilirubin (mg/dL)

2 weeks after 1HP
HIV viral load <50 copies/mL, n (%)
Aspartate transaminase (U/L)
Alanine transaminase (U/L)
T-bilirubin (mg/dL)

At the end of 1HP
HIV viral load <50 copies/mL, n (%)
Aspartate transaminase (U/L)
Alanine transaminase (U/L)

T-bilirubin (mg/dL)

38.0 [32.5-50.5]
23 (100)
23 (100)

21(91.3)
21/22 (95.5)
19.5 [16.8-19.5]
19.0 [12.3-30.5]
0.62 [0.54-0.78]

17/19 (89.5)
20.0 [19.0-23.5]
17.0 [13.0-21.0]
0.81 [0.64-0.93]

16/17 (94.1)
19.5 [18.0-22.3]
17.5 [14.0-22.5]
0.86 [0.77-1.03]
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%L ~1HP i * % bictegravir ~ isoniazid ~ {v rifapentine 1% 1 )k &

Fhicpi FRE [T
Bictegravir (ng/mL), median (IQR)

i * 1HP = (n=35) 3873 (2364 —5394)
B 4% 15 A 1HP {5 24 -] P& (n=45) 217 (134 - 322)

B 45 % 28 | 1HP {8 24 -] & (n=44) 201 (124 -309)
Isoniazid (ng/mL), median (IQR)

B 4e% 1A 1HP {& (n=42) 691 (424 - 979)

B 45 % 15 A 1HP (¢ 3 -] BF (n=40) 681 (395 —974)
Rifapentine (ng/mL), median (IQR)

B 45 % 15 | 1HP (& 24 -] P& (n=46) 9680 (6763 —13426)
B 4o % 28 A 1HP 15 24 -] P& (n=44) 9449 (5560 — 13411)
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2,825,268 ~ 2,825,268 ~
£ 3 1,192,589 ~ 1,192,589 =
P 482,143 = 482,143 =

G 573 %o 30 7 E)
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