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List of Abbreviations 

AE adverse event 

ALT alanine aminotransferase 

AST aspartate transaminase  

AUC area under the plasma concentration versus time curve 

AUCinf 
area under the plasma concentration versus time curve from time 0 extrapolated to 
infinity 

AUClast 
area under the plasma concentration versus time curve from time 0 to the last 
quantifiable concentration 

AUCtau area under the plasma concentration versus time curve over the dosing interval 

BID twice a day 
BLQ Below the limit of quantification 
BMI body mass index 

BUN blood urea nitrogen 

CBC complete blood count 
CI confidence interval 
CL/F apparent oral clearance 

Cmax maximum observed plasma concentration 
Ctrough trough concentration  
CSR clinical study report 

CV coefficient of variation 

DAA direct-acting antiviral 

DENV dengue virus 

DNA deoxyribonucleic acid 

ECG electrocardiogram 

eCRF electronic case report form 

FDA Food and Drug Administration 

GMR geometric mean ratio 

ICH International Council for Harmonization 

LLOQ Lower limit of quantification 

LSM Least Squares Mean 

MAD multiple ascending dose 

MedDRA Medical Dictionary for Regulatory Activities 

NCA noncompartmental analysis 

NS1 nonstructural protein 1 

PBMC peripheral blood mononuclear cell 

PD pharmacodynamics 
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PK pharmacokinetics 

PT preferred term 

QTcF QT interval  

RBC red blood cell 

RNA ribonucleic acid 

RT-PCR reverse transcription-polymerase chain reaction 

SAD single ascending dose 

SAE serious adverse event 

SAP statistical analysis plan 

SD standard deviation 

SOC system organ class 

SRC Study Review Committee 

t1/2z apparent terminal elimination half-life 

TEAE treatment-emergent adverse event 
Tlast  time of last measurable observed concentration  
TLF table listing figure 
Tmax time to maximum observed plasma concentration 

ULN upper limit of normal 

Vz/F apparent volume of distribution during the terminal phase 

WBC white blood cell 
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1. Introduction 

This Statistical Analysis Plan (SAP) provides details of the planned analyses and statistical methods 

used to evaluate antiviral activity, safety, pharmacokinetics (PK), and pharmacodynamics (PD) data 

for Study AT-02A-002. This SAP is written based on AT-02A-002 protocol Amendment 1, dated on 

29 July 2022. 

Dengue fever is a mosquito-borne illness that is caused by 4 distinct serotypes of ribonucleic acid 

(RNA) viruses (DENV-1, DENV-2, DENV-3, and DENV-4) belonging to the flavivirus genus.  

Atea Pharmaceuticals is developing a novel purine nucleotide prodrug, AT-752, which is designed to 

treat patients that have been infected with the dengue virus (DENV). When dissolved, AT-752 

releases the freebase , which in a series of steps is converted to the intracellular active 

triphosphate metabolite, AT-9010 (triphosphate of AT-273, and therefore plasma AT-273 is 

considered a surrogate of intracellular AT-9010). A first-in-human study (Protocol AT-02A-001) 

was completed in 65 healthy adults in Australia to investigate the safety and pharmacokinetics (PK) 

(with embedded food effect and PK ethnic sensitivity evaluation) of AT-752. 41 subjects received 

single ascending doses (SAD), and 24 subjects participated in the multiple ascending dose (MAD) 

portion of the study.  The first-in-human study supported dose selection for the current study. 

The Phase 2 study AT-02A-002 will be conducted in adult patients with confirmed DENV infection 

and will investigate antiviral activity, safety, PK, and PD in this population. This study will be 

conducted in several dosing cohorts to enable dose selection for subsequent trials. 

 

2. Objectives 

 

2.1 Primary Objective 

 To investigate the antiviral activity of AT-752 versus placebo in terms of reduction of DENV 
RNA from baseline in adult subjects with confirmed DENV infection 
 

2.2 Secondary Objectives 

 To evaluate the safety of AT-752 versus placebo in adult subjects with confirmed DENV 

infection 

 To evaluate the PK of AT-752 ( ) and metabolites in adult subjects with confirmed 

DENV infection 
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2.3 Exploratory Objectives 

 To describe the effect of AT-752 on viremia (viral titre), DENV nonstructural protein 1 (NS1) 

levels, fever, and biomarkers (see list in section 12) compared to placebo in adult subjects with 

confirmed DENV infection 

3. Study Design 

3.1 Overall Study Design 

who 

n un

 

  

  

  

Subjects will be discharged on Day 6 (after end of treatment) 

 

nursing. The Day 1, Day 6, and Day 28 visits must be conducted at the clinical site. 

 

3.2 Study Endpoints 

3.2.1 Primary Endpoint 

The primary objective will be assessed by change in DENV viral load (DENV RNA as measured by 

RT-qPCR) from baseline. 
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PD  
Change in DENV viral load (as measured by 

infectious viral titre) from baseline 

Area under the log 10-transformed viral load 
curve (AUC) from first dose to the end of 
treatment or study [as measured by DENV RNA 
and viral titre] 

load clearance, which is defined as 
the first of 2 consecutive undetectable viral load 
measurements [as measured by DENV RNA and 
viral titre] 

 Time to clearance of NS1 protein using a NS1 
antigen test. Clearance is defined as time from 
start of treatment until the first of 2 consecutive 
plasma samples are NS1-negative. 

Subgroup analysis by DENV serotype: Change 
of DENV viral load [as measured by DENV RNA 
and viral titre] from baseline, viral load AUC, 
time to viral load, or NS1 clearance by DENV 
serotype 

-emergent amino acid substitutions in 
DENV NS5 polymerase 

resolution or duration of fever 

 Exploratory biomarkers on immunological 
response to dengue (See list in Section 12) 

Exploratory analysis to evaluate exposure-
response relationship. The relationship between 
the exposure of AT-752 (and its metabolites) and 
DENV viral load measurement may be explored 
using graphic displays. 

 

4. General Statistical Considerations 
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4.1. Sample Size 

    

              
     

                
   

     
         
       
        

                   
           

             

                  
 

              
          

          

             
             

                
             

               
      

              

                   
               

                   
                  

              





Atea Pharmaceuticals, Inc.  Version 1.0 
AT-02A-002 15/11/2022

 

 

 

  
 

 

Page 13 of 33 
 

4.3. Analysis Population 

 

 

 

 

 

 

5. Subject Disposition 

5.1 Disposition 

 

 The number of subjects who completed the study drug per protocol 
 The number of subjects who completed the study 
 The number of subjects who did not complete the study and study drug treatment (both 

overall and according to reasons for discontinuation from the study and study drug treatment) 

 The number of subjects in each analysis population. 
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5.2 Protocol Deviations 

 

5.3 Inclusion and Exclusion Criteria 

 

6. Demographics and Baseline Characteristics 

6.1 Demographics 

 

Descriptive statistics will be calculated for the following continuous demographic characteristics:  

 Age (years) 

 Weight (kg) 

 Height (cm) 

 Body mass index (BMI) (kg/m2) 

 

 Sex 

 Race 

 Ethnicity 

 

6.2 Medical History 

 

7. Treatments and Medications 

7.1 Prior and Concomitant Medications 
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7.2 Medical or Surgical Treatment Procedures 

 

7.3 Study Treatment 

 

 

8. Efficacy 

 

8.1 Primary Efficacy  

8.1.1 Primary Endpoint  
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8.1.2 Primary Endpoint Supportive Analyses 
 

 

 Change from baseline in log10 viral load by scheduled time point (Kruskal-Wallis). Along 
with the Kruskal-Wallis test, a one-way ANOVA will be used to compare treatment effect 
separately at each time point. 

 Proportion of measurements above the lower limit of quantification (Fisher exact) 

All viremia data will be listed and individual profiles of viremia over time will be presented for each 
subject. Viremia levels below the lower limit of quantification will be considered as 0 in the log10 
viral load summaries and indicated as BLQ in the listings. 

 

9. Safety Analysis 

All safety summaries and analyses will be based upon the safety population. 

 

9.1 Adverse Events 
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 Any TEAE 

 Any treatment related TEAE 

 Any TEAE of grade 2 or higher 

 Any treatment related TEAE of grade 2 or higher 

 Any TEAE of grade 3 or higher 

 Any treatment related TEAE of grade 3 or higher 

 Any SAE 

 Any treatment related SAE 

 Any treatment related AE leading to early study drug discontinuation 

 Any treatment related AE leading to early study discontinuation 

 Any death 
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11. Pharmacokinetics 

 

 

 

11.1 Data handling 
 

Plasma concentrations that are BLQ will be treated as zero for calculation of concentration 

descriptive statistics; if <3 values are above the lower limit of quantification (LLOQ) at one time 

point, the arithmetic mean, SD, and CV will not be reported at that time point. For PK parameter 

analysis, all BLQ values will be treated as zero, with the exception of BLQ values observed between 

2 quantifiable concentrations which will be set to missing. For the estimation of geometric mean and 

geometric CVs, all BLQ values will be set to missing. 

 

11.2 Plasma Pharmacokinetic Parameters 
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Noncompartmental analysis will be used to estimate the following PK parameters, when applicable 

and if data permit:  , AT-551, AT-229, AT-219 and AT273:  

Ctrough Observed trough (predose) concentration (TID on Dose 7, BID on Dose 
5). AT-273  

Cmax Maximum observed concentration. 
Tmax Time of maximum observed concentration. 
AUClast AUC from time 0 to the last measurable observed concentration (Ct), 

calculated using the linear trapezoidal rule. 
AUCtau AUC within a dosing interval, calculated using the linear trapezoidal 

rule. 
 

 

 

 

12. Pharmacodynamics 
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AUCD5 and AUCD28 refer to area under the log 10-tranformed viral load curve (AUC) from first dose 
to the end of treatment (Day 5) and to study end (Day 28) respectively. The following rules will be 
followed for the area under the curve derivation. 

 A time-scaled trapezoidal rule will be used for AUC calculation. 
 AUC will be calculated from the log 10-tranformed viral load curve connecting baseline or 

the first available viral load measurement time point before Day 5 till Day 5 for 
AUCD5   Similarly, connecting the baseline or the first available viral load measurement time 
point before Day 28 till Day 28 for AUCD28   

 Subjects with missing Day 5 measurements will have Day 5 viral load imputed from last and 
next available viral loads by linear interpolation for AUCD5 calculation. If viral load 
measurement is missing for Day 5 and all subsequent measurement days beyond Day 5,  the 
subject will not have AUCD5 calculated and will be excluded from AUC analyses.   

 Subjects with missing Day 28 measurements will not have AUCD28 calculated and will be 
excluded from AUC analyses. 

Intermediate missing log 10-tranformed viral loads (between baseline and the last day) will be 
linearly interpolated using the last and next available viral loads for AUC calculation for both 
AUCD5 and  AUCD28. Subjects with intermediate missing values will be included in AUC analysis. 
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Exploratory biomarkers may include plasma concentrations of cytokines (for example, TNF- -
IL-2, IL-4, IL-5, IL-6, IL-10, IL-12, IL-13, IL- -10 and MCP-1). Data will be presented in 
descriptive statistics by treatment. 
 
Exploratory analyses may be performed to evaluate exposure-response relationship. The relationship 
between the exposure of AT-752 (AT-281 and its metabolites AT-551, AT-229, and AT-273) and DENV 
viral load may be explored using graphical displays. Scatter plots of drug exposure versus change in 
DENC viral load will be provided.   

13. Interim Analysis 

 

14. Changes in the Planned Analysis 

 

15. References 

 Schedule of Events  

Assessment 
Screeni

ng 
Treatment Period Follow-up 

  
Day 

1 

Days 
2-4 

Day 
5 

Day 
6 

Day 
7 

Day 
8 

Day 
14±1 

Day 
28 ±3/ EOS 

(Early 

Terminatio

n) 

Visit Type Site Site 

Site 
or 

Mobile 

Site 
or 

Mobi

le 

Site 

Site 
or 

Mobil

e 

Site 
or 

Mobile 

Site 
or 

Mobile 

Site 

Eligibility 

criteria 
X         

Informed 

consenta 
X         

Demographics X         

Medical history X         

Concomitant 

medications 
X X X X X X X X X 

Physical 

examinationb 
X X X X X X X X X 

Vital signsc X X X X X     
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12-lead ECG 

(triplicate-

consecutive) 

X    X    X 

Chemistry/ 

hematology/coa

gulationd 

X X 
Day 2, 

4 
 X  X X X 

Urinalysis w/ 

microscopyd 
X X   X  X   

SARS-CoV-2 

rapid test, 

RIDTe 

X    X     

Pregnancy 

testingf 
X         

NS1 rapid testg X         

Pharmacokineti

c assessmentsh 
 X 

Day 2 
and 

Day 3 
or 4 

      

DENV serotype 

testingi 
X         

Viral loadj X X X X X X X X 

X 

(Day 28 

only) 

NS1 antigen 

test 
X X X X X X X X 

X 

(Day 28 

only) 

Plasma 

Biomarker 
X X 

Day 2, 

4 
 X  X X 

X 

(Day 28 

only) 

Adverse eventsk X X X X X X X X X 

Randomization Prior to dosing        

Study drug 

administration 
 X X X      

Accountability 

of 

returned drug, 

and 

review of 

patient diary 

    X    

X 

(Early 

Termination 

only) 
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