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Nitazoxanide (NTZ) is a broad-spectrum antiparasitic and antiviral Safety: All safety assessments were summarized using TEAEs by System Organ Class and Preferred Term TZ and TZ-Glu GMR (90%Cl) vs. control group at steady state
drug approved in the U.S. for treatment of diarrhea caused by descriptive statistics. The incidence of AEs for each degree of
Cryptosporidium parvum or Giardia lamblia in adults and children hepatic function was presented by severity and by relation to the T covere HI Healthy Total TZ AUCg .y, (h.nM) AUC,, (h.nM)
> 12 months of age. Clinical and nonclinical studies suggest that study drug as determined by the Investigator (or designee). (N=9) (N=6) Volunteers GMR (%) 90% Cl GMR (%) 90% Cl GMR (%) 90% Cl
° ° ° ° N=10
NTZ may also be .a pOt?nt ant!-lnflammatory dr.ugr WI:"Ch makes it n (%) m n (%) m n() ) = Moderate HI (N=9) 0.8008 (0.5469; 1.1726) 0.8960 (0.6169; 1.3014) 0.9064  (0.6184; 1.3283)
of interest to be investigated in liver diseases, including acute-on- Pharmacokinetics: The primary analyses assessed the PK At least one treatment ceem o 3600% 3 S 00% 4 Severe HI (N=6) 11921 (0.7871; 1.8056) 16353 (10805,24748) 17940 (1.173%2.7417)
chronic liver failure (ACLF). parameters measured atDay7insubjectswith moderate orsevere emergent adverse event | | |
k j HI and subjects with normal hepatic function. PK parameters )RS VA C IO SEES)) 8 s EELR)) o 0(0.0%) 0 Total TZ-GLU AUC, .1 (h.nM) AUC,.; (h.nM)
expressedbothintermsofunboundandtotal concentrations, were Jeadace 30‘(355/3’ X 10((106'?7/02) X X Egg;}; ; SVIR %) 00% C SR (%) 00% C SVROH  90% 0
f':\nalyz.ed on Iog-transformed V.al_ues qsmg mIXEd ANOVA mOd.EIS Somnolence 0 (0.0%) 0 1(16.7%) 1 0 (0.0%) 0 Moderate HI (N=9) 0.9858 (0.7068; 1.3749) 0.9951 (0.6848; 1.4460) 1.0082 (0.6715; 1.5138)
/ \ includingtermforgroup (hepaticimpairedstage or control). Ratios Gastrointestinal disorders 1(11.1%) 1 1(16.7%) 1 1(10.0%) 1 evere 1 (et . o esee s - . ot s oo
of geometric means (GMR) and their 90% Confidence Intervals Diarrhea 0(0.0%) 0 0(0.0%) 0 1(10.0%) 1 ' —— | s | s
o 0) 0 0
AIMS (Cl) were calculated from the back-transformation of the least Eausea o Tty 0(0.0%) 0 0(0.0%) 0 Unbound TZ AUC, ., (h.nM) AUC,, (h.nM)
. er gastrointestina
squares means (LS means) differences between moderate and A S, 0(0.0% 0  1(167%) 1 0(0.0%) 0 p—— — p—— — S ——
Thisi Phaseh1, o?en Iabce'.*l, hcliniﬁal Studyk(NCT0511682?) aimed to severe Hl and the control groups. Renal and urinary 1114%) 2 000% 0 1(100%) 1 Moderate HI (N=9) 06299 (0408509718 07112 04310453 0719 (0487510617
evaluate the safety and the pharmacokinetics (PK) of NTZ main .
. . . . . . : . : : et Chromaturia 1(11.1%) 1 0 (0.0%) 0 1(10.0%) 1 Severe HI (N=6) 1.1908 (0.7400; 1.9163) 1.6209 (1.0560; 2.4880) 1.7793 (1.1541; 2.7433)
metabolites tizoxanide (TZ) and tizoxanide glucuronide (TZ-Glu), Exploratory Pharmacodynamics: Descriptive statistics were Sollakiuria T R S DT G
when NTZ is administered orally 500 mg BID, for 7 days, in subjects provided for the exploratory PD endpoints in hepatic impaired Blood and lymphatic o o o Unbound TZ-GLU AUC,,, (h.nM) AUC, . (h.nM)
with hepatic impairment (HI). SUbjECtS. system disorders L 1 PO i SO i GMR (%) 90% Cl GMR (%) 90% Cl GMR (%) 90% Cl
Thrombocytopenia 1(11.1%) 0 (0.0%) 0 0 (0.0%) 0 ' ' ' : : '
k j k / |nvestigations 1(11.1%) 1 0 (0.0%) 0 0 (0.0%) 0 Moderate HI (N=9) 0.8833 (0.6450; 1.2096) 0.8922 (0.6161; 1.2919) 0.9061 (0.6090; 1.3481)
ELOOOSiE;ekai:gsee g 1011%) 1 0 (0.0%) 0 0 (0.0%) 0 Severe HI (N=6) 1.2061 (0.8532; 1.7050) 15824  (1.0533;2.3772)  1.8071 (1.1726; 2.7851)
; it C__: Observed maximum plasma concentration, AUC: Area under the plasma concentration-time curve, GMR: Geometric mean ratio
K \ K \ 2’:::)?3::;5"’ and nutrition 4 50%) 0 0 (0.0%) 0 1(10.0%) 1 " ’ ’
STUDY DESIGN BASELINE CHARACTERISTICS Hyperglycemia 0 (0.0%) 0 0 (0.0%) 0 1(10.0%) 1
Psychiatric disorders 1(111%) 1 0 (0.0%) 0 0(0.0%) 0 . : . g
Sleep disorder 1(11.1%) 1 0 (0.0%) 0 0 (0.0%) 0 i 10000 5 - ;Zderatem E ; o003
Study Design and Treatment Moderate HI Severe HI HV fi':i;:’;?sso‘:z:‘::a"e°”s 0(0.0%) 0 0 (0.0%) 0 1(10.0%) 1 5 : R § . é:é j
: (N=9) (N=6) (N=10) Dermatitis contact 0 (0.0% 0 0 (0.0% 0 1(10.0% 1 g '2 :
o SUbJeCtS enrOIIEd Were males Or females, between 18 and 75 years Gender - ( . ) ( . ) ( . ) 1006 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16 1000o 2 4 6 8 10 12 14 16 1co 2 4 6 8 10 12 14 16
of age, inclusive. Male 8 (88.9%) 5 (83.3%) 9 (90.0%) T ' ! volerated in subiects with HI and ot e e e i
i ' ifi ' ild- iteri 0 0 0 : was generally well tolerated in subjects wi and no safe .
» Subjects with Hl were classified according to Child-Pugh (CP) criteria Female 1(11.1%) 1(16.7%) 1(10.0%) concemsgwere ra)i,sed b J y Total and unbound TZ and TZ-Glu plasma concentrations (Mean +SD)
as moderate, CP B (n=9) or severe, CP C (n=6) and were compared Age (years) n 9 6 10 y- . vs. time profiles by group at Day 7
to healthy volunteer controls (HV), (n=10). Mean (SD)  60.0 (5.7) 63.5 (7.0) 61.8 (7.1) * The mos.t common AE recorded was headache and was experienced
« Safety, tolerability, as well as plasma and urine PK of NTZ main BMI (ke/m?) - 5 . - by 3 subjects with moderate Hl. « Formal statistical analyses suggested that moderate hepatic impairment does not affect
metabolites, TZand TZ-Glu, were assessed following single and 7-day - * Incidenceoftreatmentemergentrelated AEs(TEAEs)wascomparable the PK of total and unbound metabolites TZ and TZ-Glu, except for a decrease by around
repeated (BID) oral administration of NTZ 500 mg in fed condition. MR SR) S0 (), 201 (6 208 (22 between subjects with HI (26.7%) and HV controls (20.0%). 37% observed for the C__ of unbound TZ.
* Each matched-control HV was enrolled following the enrollment of MELD-Na Score n 9 5 N/A * Only one serious adverse event (SAE) of upper gastrointestinal * Severe hepatic impairment appeared to have no impact on C__ but increased the overall
a subject with moderate and/or severe Hl and was matched by age Mean (SD) 9.2 (2.3) 17.6 (2.3) N/A hemorrhage was reported 14 days after treatment completion in exposure (AUCs) of total and unbound TZ by approximately 1.6- to 1.8-fold and total and

the severe Hl group and was considered unrelated to study drug. unbound TZ-Glu by around 1.2- to 1.8-fold. These increases in AUCs were statistically

significant for all metabolites except total TZ-Glu.

* For total and unbound TZ and TZ-Glu, a statistically significant accumulation was evidenced
onDay7forbothpeak(C__)andoverallexposure, withincreasesrangingfromapproximately
1.4- to 1.9-fold compared to Day 1 values.

* A correlation analysis showed that for most markers of hepatic function, the correlation
with TZ or TZ-Glu PK parameters was poor or weak. For unbound TZ, a moderate linear
correlation was identified between C__ and bilirubin and between AUC__, and international
normalized ratio (INR).

(£ 10 years), body mass index (BMI £ 20%), and sex to the enrolled
subject(s) with HI.

* Nitazoxanide was supplied as Alinia® 500 mg tablets for oral
administration.

* Subjects received 500 mg of nitazoxanide (1 tablet) morning and
evening for 6 consecutive days, and the morning of day 7. Drug
product was administered 30 minutes following a standardized

breakfast and dinner.
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EXPLORATORY PHARMACODYNAMICS AND EFFICACY PARAMETERS

Effect of NTZ administration (100 mg/kg)
in rodent models of ACLF

Change from baseline IL-6 and TB
during treatment with NTZ
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Fibrosis

Assessments IL-6 o Severe Hl et Total Bilirubin induction LPS challenge IL-6 Total Bilirubin
59 = Moderate;—ll, n=9 _ __UntreatEd n=4 i
. . . . - H BDLor CCl, | LPS +Veh. o J a2 — K \
* Subjects were admitted into the Clinical Research Unit (CRU) on £ : _
Day -1 and were confingc! to the CRU until Discharge on Day 9. s | ”TZ’V‘*E‘.;S"T:?;."S"“" j : - * CONCLUSION
* An End of Study (EOS) visit occurred on Day 14. rerminasion — sl — == =
* PK'blood and urine samples for measurement of NTZ metabolites IO I R A L2z 2y ot ot oo pr o o B o ooy rats e Gl an Wiz e G van, Wiz » NTZ was generally safe and well tolerated in subjects with moderate and severe

Study Days - o - cCla

were taken at Day -1 and through Day 9.

* Adverse events (AEs), clinical laboratory evaluations, vital sign
assessments, 12-lead electrocardiograms (ECGs), and physical
examination (PE) findings were monitored at screening and at
specified times during the study (AEs were recorded from signing
of the Informed Consent Form until Study Completion).

 An exploratory assessment of pharmacodynamics parameters
(PD) was also performed in subjects with HI to evaluate the effect
of NTZ and to compare to what has been observed in preclinical
models of ACLF.

Study Days

hepatic impairment when administered orally 500 mg BID for 7 days.

» Severe hepaticimpairment augmented the overall exposure of total and unbound
TZ and TZ-Glu but did not exceed 2-fold increase.

* Atrend of reduction in IL-6 and total bilirubin levels was observed in subjects with
severe hepatic impairment during the treatment period. This is in alignment with
preclinical studies showing that treatment with NTZ rapidly counteracts systemic
inflammation (decrease in serum cytokines, including IL-6, within 3 hours) and
improves hepatic function, including total bilirubin, in a rat model of ACLF.

» NTZ reduced circulating IL-6 and total bilirubin in rats with severe fibrosis » Safety and pharmacokinetic results, as well as exploratory efficacy data support
and LPS-induced ACLEF. further development of NTZ in patients with ACLF.
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Figure 1: A. Serum IL-6 in subjects with HI during the treatment period (Day
1 to Day 7). B. Plasma total bilirubin in subjects with HI during the treatment
period (Day 1 to Day 7) and during the washout period (D9 and Day 14).

Data are presented as mean = SD of change from baseline. IL-6: interleukin 6.

Figure 2: A. Serum IL-6 after LPS injection (1 pg/kg, i.p., 3 hours) in rats with severe
liver fibrosis induced by BDL (3 weeks) B. Plasma total bilirubin after LPS injection
(10 pg/kg, i.p., 24 hours) in rats with severe liver fibrosis induced by CCl4 (10 weeks).
Data are presented as mean + SD, *p<0.05, ***p<0.001 using Mann-Whitney test.
I.p.: intraperitoneal injection, BDL: bile duct ligation, LPS: lipopolysaccharides, veh.:
* A trend of decrease in IL-6 and total bilirubin in subjects with severe vehicle, Ctrl.: control, CCl4: carbon tetrachloride, IL-6: interleukin 6.
hepatic impairment was observed during the treatment with NTZ. This
trend is consistent with what was previously observed in the non-clinical

models (data presented in Figure 2).
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