
報告者：江新平 藥師 
指導藥師：盧莘蓓 藥師 

2022/10/19 

Upadacitinib as induction and maintenance 
therapy for moderately to severely active 
ulcerative colitis: results from three phase 3, 
multicentre, double-blind, randomised trials  
 



○ Background 
UC and JAK inhibitors 

○ Clinical Trial 

○ Discussion 

○ Appraisal 
CASP RCT checklist 

Outline 



Background 



Ulcerative Colitis- Epidemiology 
• Geography 

The highest incidences have been reported in northern Europe (24.3/ 
100,000), Canada (19.2/100,000), and Australia (17.4/100,000).  
Prevalence rates are highest in Europe (505/100,000), Canada (248/ 
100,000), and the USA (214/100,000).  
在台灣盛行率(prevalence)為 12/100000,每年新確診之個案約為350人，
近年盛行率與發生率有增加趨勢。 

• Age  
The peak age of disease onset is between ages 30 to 40 years of age. 

• Sex  
Slight male predominance in ulcerative colitis. 

 

Ungaro, R.(2017). Ulcerative colitis. The Lancet, 389(10080), 1756-1770 



Ulcerative Colitis- Risk Factors  
• Genetic factors  

Family history of inflammatory bowel disease and first-degree 
relatives have four times the risk of developing the disease. 
 

• Environmental factors  
1. Incidence is higher in developed countries than in developing 
countries, in urban than in rural areas.  
2. Former cigarette smoking is one of the strongest risk factors, while 
active smokers are less likely to develop ulcerative colitis compared 
with former and non-smokers. 
 

• Drugs  
Oral contraceptives, hormone replacement therapy, and NSAID 
increase risk of ulcerative colitis. 
 
 

  
 

 
 

 



Ulcerative Colitis- Pathophysiology 

Ungaro, R.(2017). Ulcerative colitis. The Lancet, 389(10080), 1756-1770 

細胞凋亡 

上皮損傷 



Diagnosis 
• Symptoms 

Rectal bleeding, diarrhea, urgency, tenesmus (裡急後重), abdominal 
pain, fever (severe cases). 

• Endoscopic findings 
Loss of vascular pattern, erythema, granularity, friability, erosions, 
ulcerations, spontaneous bleeding.  
 

 
 



Phenotypes-Inflammatory Bowel Disease 
 
 



 
 

Taiwan consensus guideline on management of ulcerative colitis  



Janus Kinase Inhibitor 



學名(商品名) 機轉 劑量 核准適應症 Black Box Warning 

Tofacitinib 

(Xeljanz® ) 

Non-Selective 

JAK inhibitor 

5mg,10mg 膜衣錠 

11mg持續性藥效錠  

• 類風濕性關節炎 

• 乾癬性關節炎 

• 潰瘍性結腸炎  • Serious Infections 

(tuberculosis, 

opportunistic infection, 

herpes zoster) 

• Malignancies 

• Major Adverse 

Cardiovascular Events 

• Thrombosis 

(pulmonary embolism, 

deep venous thrombosis 

and arterial thrombosis ) 

 

Baricitinib 

(Olumiant® ) 

JAK1, JAK2 

inhibitor 
2mg,4mg膜衣錠 

• 類風濕性關節炎 

• 異位性皮膚炎 

• COVID-19  

Upadacitinib 

(Rinvoq® ) 
JAK1 inhibitor 15mg持續性藥效錠  

• 類風濕性關節炎 

• 乾癬性關節炎 

• 僵直性脊椎炎  



Clinical Trial 





P 
(Patients) 

Patients aged 16–75 years with moderately 
to severely active ulcerative colitis  

I 
(Intervention) 

• Upadacitinib 45mg (induction) 
 
• Upadacitinib 15mg, 30mg (maintenance) 
 

C 
(Comparison) 

Placebo 

O 
(Outcome) 

Efficacy and safety 



Study Design  
A  phase 3, multicentre, randomised, double-blind, placebo-controlled 
clinical programme consisted of two replicate induction studies and a 
maintenance study. 
 

 

 

 

 

 

 

Induction Studies 
U-ACHIEVE substudy 2 [UC1]  

U-ACCOMPLISH  [UC2] 

Maintenance Study U-ACHIEVE substudy 3 [UC3] 



Patients Inclusion Criteria 
 
 

 

1. ≥16 and ≤75 years of age 
 

2. Diagnosis of ulcerative colitis for ≥90 days to baseline, confirmed by 
colonoscopy. 
 

3. Active UC with an Adapted Mayo score of 5–9 points and endoscopic 
subscore of 2 or 3. 
 

4. Inadequate response to, loss of response to, or intolerance to at least 
one of the following treatments including:  
-Oral aminosalicylates 
-Corticosteroids 
-Immunosuppressants 
-Biologic therapies 
 
 
 
 

 
 

 



 
 

 

Adapted Mayo score  
of 5–9 points 
 

 

 

 

 

 

 

0-2: clinical remission 

3-5: mild 

6-10: moderate 

11-12: severe 



 
 

 

Endoscopic subscore  
of 2 or 3 

 

 

 

 

 



Patients Exclusion Criteria 
 
 

 

1. Crohn's disease or indeterminate colitis  
 

2. Fulminant colitis and/or toxic megacolon  
 

3. Disease limited to the rectum (ulcerative proctitis) 
 

4. Active infection 
 

5. Previous exposure to JAK inhibitors 



Method 
 
 

 

Responders to 8-weeks induction with placebo continued to receive placebo. 
Responders to 16 week upadacitinib 45 mg once daily were randomly 
assigned (1:1) to upadacitinib 15 or 30 mg once daily.  
 

defined as a decrease from baseline in the Adapted Mayo 
score ≥2 points and ≥30% from baseline, plus a decrease 
in rectal bleeding score [RBS]≥1 or an absolute RBS≤ 1 



Outcome Assessment 
 
 

 

Induction Studies (UC1, UC2) 
 
Primary endpoint 
 Clinical remission at week 8 

(Adapted Mayo score ≤2, with SFS ≤1 and not greater than baseline, 
RBS=0, and endoscopic subscore ≤1 without friability) 

 
Key secondary endpoints 
 Endoscopic improvement (endoscopic score ≤1 without friability) 
 Clinical response per Adapted Mayo score (a decrease in  

Adapted Mayo score of ≥2 points and ≥30% from baseline,  
and a decrease in the RBS of ≥1 point or an absolute RBS of ≤1)  

 
 

SFS: Stool Frequency Score 

RBS: Rectal Bleeding Score 



Outcome Assessment 
 
 

 

Maintenance  Studies (UC3) 
 
Primary endpoint 
 Clinical remission at week 52 

(Adapted Mayo score ≤2, with SFS ≤1 and not greater than baseline, 
RBS=0, and endoscopic subscore ≤1 without friability) 

 
Key secondary endpoints 
 Endoscopic improvement (endoscopic score ≤1 without friability) 
 Clinical response per Adapted Mayo score (a decrease in  

Adapted Mayo score of ≥2 points and ≥30% from baseline,  
and a decrease in the RBS of ≥1 point or an absolute RBS of ≤1)  

 Corticosteroid-free clinical remission (corticosteroid- free for ≥90 days 
prior to week 52 ) 
 

 
 

SFS: Stool Frequency Score 

RBS: Rectal Bleeding Score 



Statistical Analysis  
 
 

 

 
 
 

Induction Studies (UC1, UC2) 
 
• Enrolment of 308 patients in the upadacitinib 45 mg group and 154 in 

the placebo group was expected to provide more than 95% power to 
detect the 13% target difference in the primary endpoint between 
treatment groups using the two-sided Fisher’s exact test at a 0.05 
significance level.  

 
 

 
 



Statistical Analysis  
 
 

 

 
 
 

Maintenance  Studies (UC3) 
 
• Enrolment of 150 patients per treatment group was expected to 

provide more than 95% power to detect the anticipated 28% 
treatment difference in the primary endpoint between an 
upadacitinib dose (15 or 30 mg) and placebo using the two-sided 
Fisher’s exact test at a 0.025 significance level with multiplicity 
adjustment.  
 

 
 



Statistical Analysis  
 
 

 

 
 
 

COVID-19 pandemic  
 
• Completion of in-person study visits and sample collection were 

affected, leading to missing data.  
• Non-responder imputation incorporating multiple imputation to 

handle missing data due to COVID-19 (NRI-C) was used for the 
categorical endpoints which were analysed using the Cochran–Mantel–
Haenszel test adjusted by stratification factors.  
 

 
 



Results- Flow of Patients 
 
 

 

 
 
 

 
 
 

Induction Studies 

UC 1 UC 2 

Oct 23, 2018~Sept 7, 
2020  

Dec 6, 2018~Jan 14, 
2021  



Results- Flow of Patients Maintenance Studies 

UC 3 



Results- Baseline characteristics  Induction Studies (UC1,UC2) 

 
Corticosteroids dose  are converted to 
equivalent daily dosage of prednisone in 
mg; the maximum dose allowed was 30 mg . 



Results- Baseline characteristics  Maintenance Studies 



Results- Baseline characteristics  Maintenance Studies 



Results- Primary & Secondary Endpoints 
Induction Studies (UC1, UC2) 

Adapted Mayo score ≤2, with SFS ≤1 and not greater than baseline, RBS=0, 
and endoscopic subscore ≤1 without friability  

UC1 UC2 



Results- Primary & Secondary Endpoints 
A decrease in Adapted Mayo score of ≥2 points and ≥30%  from 
baseline, and a decrease in the RBS of ≥1 point or an absolute RBS of 
≤1  

UC1 UC1 UC2 UC2 

Induction Studies (UC1, UC2) 



Results- Primary & Secondary Endpoints 
Maintenance Studies (UC3) 

UC3 UC3 

The placebo adjusted rates for the primary endpoint : 
43·7% (15 mg) and 45·1% (30 mg) in patients with moderate disease at 
baseline (Mayo score ≤9), and 16·4% (15 mg) and 35·6% (30 mg) in 
patients with severe disease at baseline (Mayo score >9).  



Results- Primary & Secondary Endpoints 

UC3 UC3 

Maintenance Studies (UC3) 



Results- Safety 

No deaths were reported 
CPK: Creatine phosphokinase 

Induction Studies (UC1, UC2) 



Results- Safety 
Black Box Warning 

Induction Studies (UC1, UC2) 



Results- Safety 

No deaths were reported 

Maintenance Studies (UC3) 



Results- Safety 

NMSC: Non-melanoma skin cancer 

Maintenance Studies (UC3) 

Black Box Warning 



Discussion 



Discussion 
 
 

 

• Despite the use of a 45 mg induction dose, which is higher than 
previous doses evaluated in indications other than IBD, upadacitinib 
induction (45 mg) followed by upadacitinib maintenance (15 mg or 30 
mg) was generally well tolerated. No new important safety risks 
were observed compared with its known safety profile  
 

• Efficacy 
In both induction studies, upadacitinib 45 mg onset of action was rapid, 
with statistically significantly more patients achieving clinical 
response in this group than in the placebo at week 2. 
 

• Strength 
Excluded the PGA from Mayo score due to its subjectiveness. 
A more stringent criterion RBS of 0, compared with previous studies 
which used RBS of 1 or less to define clinical remission.  
 

 
 
 



Limitations 
 
 

 

• Short follow-up period  
8-week induction and 52 week maintenance therapeutic regimen with 
limited patient exposure, which might limit detection and 
interpretation of adverse events with low incidences (eg, 
malignancy).  
 

• Lack of dose adjustment during maintenance treatment  
Patients could not return to upadacitinib 45 mg or increase to 30 mg if 
the 15 mg dose was ineffective. 
 
 

 
 
 



Appraisal 
CASP RCT Checklist 
 



Section A: 
Is the basic study design valid for a randomised controlled trial?  

 
1. Did the study address a clearly 

focused research question?  
 Yes   No   Can’t tell 
 
 

 
2. Was the assignment of participants to 

interventions randomised? 
 Yes   No   Can’t tell 

 
3. Were all participants who entered the 

study accounted for at its conclusion? 
  Yes   No   Can’t tell 
 
 

 
 
 

• P: Patients aged 16–75 years with 
moderately to severely active ulcerative 
colitis  

• I: Upadacitinib 45mg (induction) 
   Upadacitinib 15mg, 30mg (maintenance) 

• C: Placebo 
• O: Efficacy and safety 

All patients were randomly assigned using 
web-based interactive response technology.  

The efficacy analyses in the two induction 
studies were based on the intent-to-treat 
population, which included all randomised 
patients who received at least one dose of 
treatment.  
 



Section B: 
Was the study methodologically sound?  

 
4. Were the participants/ investigators/ 

people analyzing outcome ‘blind’?  

 Yes   No   Can’t tell 

 
 
5. Were the study groups similar at the 

start of the randomised controlled 
trial? 

 Yes   No   Can’t tell 

 
 

 
 
 

Study investigators, study site personnel, and 
patients were masked to treatment 
allocation throughout the study (except in 
the open-label extension periods). The 
upadacitinib and placebo tablets were 
identical in appearance.  

Patient demographics and disease 
characteristics were generally balanced 
across treatment groups in both induction 
studies and the maintenance study. 



Section B: 
Was the study methodologically sound?  

 
6. Apart from the experimental 

intervention, did each study group 
receive the same level of care (that is, 
were they treated equally)? 

 Yes   No   Can’t tell 

 
 
 

 
 
 

• At baseline ,a wash out period of 8 
weeks was required for patients with 
previous use of TNF drugs and 
vedolizumab, and 12 weeks for 
ustekinumab. 

• During induction, concomitant 
ulcerative colitis-related medications 
(oral corticosteroids not exceeding the 
equivalent dose of prednisone 30 mg 
daily, antibiotics, aminosalicylates, or 
methotrexate) were kept at a stable 
dose. Concomitant use of biologics and 
immunosuppressants other than 
methotrexate was prohibited.  

• During maintenance, rescue therapy 
could be provided to treat worsening of 
ulcerative at the investigator’s discretion.  
 
 



Section C 
What are the results? 

 
7. Were the effects of intervention 

reported comprehensively? 

 Yes   No   Can’t tell 

 
 
8. Was the precision of the estimate of 

the intervention or treatment effect 
reported?  

 Yes   No   Can’t tell 
 

9. Do the benefits of the experimental 
intervention outweigh the harms and 
costs?  

 Yes   No  Can’t tell 
 

 

 
 

 
 
 

Enrolment of 308 patients in the upadacitinib 
45 mg group and 154 in the placebo group 
was expected to provide more than 95% 
power to detect the 13% target difference. 
Enrolment of 150 patients per treatment 
group was expected to provide more than 
95% power to detect the anticipated 28% 
treatment difference. 

Short follow-up period 
Lack of cost-effectiveness analysis 
每年花費： 

Adalimumab (Humira) 314,784 NTD 

Golimumab (Simponi) 362,280 NTD 

Upadacitinib (Rinvoq) 378,112 NTD 



Section D 
Can the result help locally? 

10. Can the results be applied to your 
local population?  

 Yes   No   Can’t tell 

 
 

 

 
 

 
 
 



Section D 
Can the result help locally? 

11. Would the experimental intervention 
provide greater value to the people in 
your care than any of the existing 
interventions?  

 Yes   No  Can’t tell 
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