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The JB Ashtin team is thrilled 
with the success of our 
postdoctoral fellowship called 
“Catalyst”, and we are excited 
to host future candidates. 
This exciting opportunity 
highlights our commitment to 
ignite a passion for medical 
communications, nurture talent, 
foster innovation, and build 
connections within our field. 
 
We’re on the lookout for 
exceptional candidates who are 
as enthusiastic about creating 
scientific stories that advance 
healthcare as we are about 
supporting their interests in 
medical writing and enriching 
their professional journey. If 
you’re eager to explore medical 
writing, observe first hand new 
horizons in the healthcare 
industry, and make a real 
impact for healthcare providers 
and patients, this fellowship is 
for you. 
 
We are committed to and 
excited about this fellowship, 
as we know it’s through 
initiatives like this that we can 
collectively shape a brighter 
future for participants and our 
organization. We invite all 
postdoctoral candidates who 
share our interest and vision to 
apply.
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From Our Founder

At a glance:

To explore what we offer,
visit jbashtin.com/careers
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Joni Bradley, PharmD 
President & CEO of JB Ashtin



52-Week Fellowship

Benefits

Location

Eligibility

Catalyst: Propelling you into the world of medical communications

Catalyst is a 52-week fellowship for those with an advanced life science degree who 
want a career in medical communications and have a passion for writing.

Catalyst consists of a 12-week course that introduces you to the field of medical 
communications, and a year of direct immersion and hands-on experience in medical 
writing.

You will work alongside our amazing scientific, client service, and creative teams on 
active, substantive projects that will provide you with a broad experience in medical 
communications across a range of therapeutic areas.

On completion, successful fellows may have the opportunity to join JB Ashtin as a 
full-time medical writer. 

• Start date negotiable
• 12-week introductory course
• Immediate hands-on experience

• Plymouth, MI
• Remote or hybrid position with  

potential travel

• Competitive salary
• Medical, dental, vision, disability, and 

life insurance

• Advanced degree graduate from life 
science or healthcare professional programs

• Authorized to work in the US
• No visa sponsorship available
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On completion of the fellowship, the fellow will be able to:

Demonstrate knowledge and understanding of the medical 
communications industry

Recognize the important role medical writers play in accurately and 
effectively disseminating disease information and clinical trial data to 
healthcare providers

Exhibit an increased understanding of the importance of attention to 
detail, consistency, collaboration, and meeting deadlines

Demonstrate ability to synthesize complex clinical trial data and 
disseminate to healthcare providers through abstracts, posters, and 
manuscripts

Show strong skills in creative scientific storytelling in the form of slide 
decks and other types of media

Learning Objectives
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Medical writing projects may include:

Other potential project types may include:

Plain-language summaries

Writing
• Abstracts
• Congress posters 
• Podium presentations
• Manuscripts
• Other deliverables that 

communicate science to 
healthcare providers

Publication Planning
• Literature gap analysis
• Congress and journal analysis
• Scientific statements
• Publication schedule

Healthcare Provider Engagement
• Disease state slide decks
• Congress booth materials
• Advisory boards

Visual Scientific Media
• Graphical abstracts
• Infographics

Steering committees

Scientific communication planning

Symposia

Digital and interactive educational tools

Potential Project Types
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We’ve helped our clients inspire 
positive change across a wide range 
of therapeutic areas. 

Potential Therapeutic Areas

Cardiology

Dermatology

Endocrinology

Gastroenterology

Hematology

Immunology

Infectious 
disease

Inflammation

Nephrology

Neurology

Oncology

Pain 
management

Psychiatry

Rare disease

Respiratory

Urology

Vaccines

Wound healing

Women's 
health
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Our Fellowship Director
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ISMPP Certified Staff

Lamara D Shrode 
PhD, ISMPP CMPP™

Lamara D Shrode has established a reputation for excellence, scientific acumen, and 
leadership among clients, thought leaders, and medical affairs teams. She exhibits 
a keen understanding of our clients’ competitive advantages, their brands, and 
objectives and leads compelling discussions regarding strategic tactical planning. As 
our vice president of Scientific Strategy, Education & Quality, Lamara consults on the 
development and execution of publication plans and trains, develops, and nurtures 
scientific minds. She leads JB Ashtin’s fellowship and offers expertise on team and 
project work.  She has a doctorate in biomedical sciences, 10 years’ experience as a 
research scientist, 20+ years’ medical communications experience, and a razor-sharp 
understanding of the medical communications industry. 

Several members of our team are ISMPP CMPP™ certified. With their excellent 
leadership and expertise, our fellows develop high quality deliverables and publications. 



Jay Parekh, PharmD

2021–2022

The JB Ashtin fellowship provided me the foundation for 
my career in medical communications. Through personal 
mentorship, I gained extensive training in medical writing and 
invaluable hands-on experience in medical publications. 

Morgan Gingerich, PhD

2022–2023

The JB Ashtin fellowship has given me amazing exposure to 
the field of medical communications. The fellowship provided 
hands-on learning experiences in a supportive environment. 
The skills gained in this fellowship have prepared me for a 
career in medical writing and communication.

Crystal Kallabat, PharmD

2023–2024

Being a fellow at JB Ashtin is a fantastic opportunity for 
learning and growth. I have received comprehensive training 
and guidance in medical writing in a variety of therapeutic 
areas, preparing and solidifying my career in this field.

Past and Current Fellows
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Ideal Candidate

8

• PharmD or PhD graduate
• Interest in a career in medical

communications
• Understands complex scientific

data and conveys scientific
information effectively

• Works well independently and
as part of a team

• Strong interpersonal
communication, organizational,
and problem-solving skills

• Aligns with our core values
• Proficient in Microsoft Word,

PowerPoint, Excel, and Outlook
• Passion for writing and life-time

learning

Application Process
Complete and gather materials

Request recommendations

Apply Online

• Application form with essay
• Curriculum vitae
• Unofficial transcripts
• Writing samples

Submit application by 
November 1, 2023 at 
jbashtin.com/careers

Fellow will be selected 
by December 15, 2023

• 2 letters of recommendation
• Ask references to email letters to mmooney@jbashtin.com

Selected applicants will be invited to a virtual 
interview in December 2023

Scan QR code to 
apply online!



About JB Ashtin
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Working at JB Ashtin
We place great value on our team members. Over 
the years we have carefully created a team that 
works well together and truly cares for each other. 
Throughout the year, we offer our team all sorts of 
social and team-building activities from attending 
murder mysteries and escape rooms to engaging 
in axe throwing and personal growth seminars. 
Each summer, we host a fun-filled meet-and-greet 
activity that brings us together for several days. 
It’s no wonder we are certified as a Great Place to 
Work as voted by our team. Join us and see what 
all the excitement is about!

GOING BEYOND: A more confident community
There is strength and power in uplifting others, not 
just in the workplace, but also in our communities. 
Each year, JB Ashtin partners with organizations 
like the American Cancer Society, Volunteers of 
America, the American Heart Association, Detroit 
Remodeled, Adopt-a-Family, and many others to 
do our part in helping ease the burdens of those 
around us. We believe that our engagement 
positively impacts our community, and we 
have a strong presence in working with these 
organizations so that they in turn can serve those 
in need.

A different kind of medical communications company.
In 1999, our founder and CEO Joni Bradley, PharmD, created 
JB Ashtin to be a different kind of medical communications agency – 
one with the expertise, experience, and emotional intelligence to turn 
clients into partners, build trusting relationships, and create lasting 
connections. Our highly qualified team members are passionate 
about their work because there are few higher callings than helping 
to deliver the innovations and treatments that can make a positive 
impact on humanity.



Patients also experienced substantial 
improvements in health-related quality of life  
that were maintained through 256 weeks of  
risankizumab treatment

In this ≥4.5-year analysis, risankizumab 150 mg 
provided durable, long-term efficacy for nail, 
scalp, and palmoplantar psoriasis (3 challenging 
areas of psoriatic disease) through 256 weeks  
of continuous treatment

CONCLUSIONS

Among patients with presence of all 3 disease 
manifestations (nail, scalp, and palmoplantar 
psoriasis), a patient population that is difficult  
to treat, nearly half achieved complete clearance 
in all 3 psoriatic manifestations
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Efficacy and Safety of 
Long-Term Risankizumab 

Treatment for Nail, 
Scalp, and Palmoplantar 

Psoriasis: A 4.5-Year 
Interim Analysis From the 

LIMMitless Open-Label 
Extension Trial

Boni E. Elewski,1 Jeffrey Crowley,2 April Armstrong,3 Huzefa Photowala,4  
Tianyu Zhan,4 Michael M. Chen,4 Melinda Gooderham5

1Department of Dermatology, University of Alabama at Birmingham School of Medicine, Birmingham, AL, USA;  
2Bakersfield Dermatology and Skin Cancer Medical Group, Bakersfield, CA, USA;  

3Department of Dermatology, University of Southern California, Los Angeles, CA, USA;  
4AbbVie Inc., North Chicago, IL, USA; 5SKiN Centre for Dermatology, Peterborough, ON, Canada
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OBJECTIVE
To evaluate the long-term efficacy  

of risankizumab for the treatment of nail, 
scalp, and palmoplantar psoriasis through 
256 weeks in the phase 3 LIMMitless study

INTRODUCTION
• Nail, scalp, and palmoplantar psoriasis (PsO) are manifestations of plaque PsO that are associated with pain, functional limitations, impairments in health-related quality of life, and treatment 

challenges1,2

• Risankizumab (RZB) is a humanized immunoglobulin G1 monoclonal antibody that specifically inhibits interleukin (IL)-23 by binding to its p19 subunit and is approved for the treatment of 
moderate-to-severe plaque PsO3

• This analysis evaluated the long-term efficacy of RZB to treat nail, scalp, and palmoplantar PsO in the ongoing LIMMitless open-label extension study4

METHODS
Study Design and Treatment
• LIMMitless is an ongoing phase 3, multicenter, international, open-label extension study 

(NCT03047395) evaluating long-term, continuous, RZB 150-mg treatment for adults  
(aged ≥18 years) with moderate-to-severe plaque PsO4

• This analysis assessed the subsets of patients with nail, scalp, and/or palmoplantar  
PsO at baseline who were randomized to receive RZB 150 mg and completed  
1 of 2 double blind, phase 3, 52-week base studies (UltIMMa-1 [NCT02684370] and 
UltIMMa-2 [NCT02684357]); in the LIMMitless study, patients continued open-label  
RZB 150 mg every 12 weeks
 – Nail, scalp, and palmoplantar PsO were defined as Nail Psoriasis Severity Index  
(NAPSI) >0, Psoriasis Scalp Severity Index (PSSI) >0, and Palmoplantar Psoriasis Area 
and Severity Index (PPASI) >0, respectively

Assessments
• This analysis reports the efficacy of RZB 150 mg through 256 weeks of  

continuous treatment
• Assessments of improvements in nail, scalp, and palmoplantar PsO included:

 – Mean percent improvement from baseline evaluated using NAPSI, PSSI, and PPASI
 – Achievement of NAPSI = 0, PSSI = 0, and/or PPASI = 0
 – Achievement of Dermatology Life Quality Index of no effect on patient’s life (DLQI 0/1)

• Missing data were handled using modified nonresponder imputation (mNRI), last 
observation carried forward (LOCF), or observed cases (OC) approaches

RESULTS
Efficacy
• Improvements in efficacy outcomes with RZB in all 3 psoriatic manifestations were observed as early as 16 weeks and were maintained over 256 weeks
• Among patients with nail PsO at baseline (N = 327), mean improvement from baseline in NAPSI was >81% at week 256 (Figure 1A), and >66% of patients achieved NAPSI = 0 (Figure 2A)
• Among patients with scalp PsO at baseline (N = 477), mean improvement from baseline in PSSI was >94% at week 256 (Figure 1B), and >73% of patients achieved PSSI = 0 (Figure 2B)
• Among patients with palmoplantar PsO at baseline (N = 164), mean improvement from baseline in PPASI was >97% at week 256 (Figure 1C; see footnote) and >81% of patients achieved 

PPASI = 0 (Figure 2C)
• Among patients who had all 3 manifestations at baseline (N = 121), 44.6% achieved simultaneous NAPSI = 0, PSSI = 0, and PPASI = 0 (Figure 3)

Figure 1. Mean Percent Change From Baseline in  
NAPSI, PSSI, or PPASI Over Time
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LOCF, last observation carried forward; NAPSI, Nail Psoriasis Severity Index; OC, observed cases; PPASI, Palmoplantar Psoriasis Area and Severity Index; PsO, psoriasis;  
PSSI, Psoriasis Scalp Severity Index.
aOne patient with palmoplantar PsO was excluded from the analysis, as a >4000% increase from their baseline score was reported at an unscheduled visit between weeks 100 and 124;  
the patient subsequently discontinued the study. Including this outlier, the average improvement in LOCF was 66.8% at week 124, 67.2% at week 196, and 68.5% at week 256.

Figure 2. Achievement of NAPSI = 0, PSSI = 0,  
or PPASI = 0 Over Time
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LOCF, last observation carried forward; mNRI, modified nonresponder imputation; NAPSI, Nail Psoriasis Severity Index; OC, observed cases; PPASI, Palmoplantar Psoriasis Area and Severity 
Index; PsO, psoriasis; PSSI, Psoriasis Scalp Severity Index.
aOne patient with palmoplantar PsO was excluded from the analysis; results including this patient were consistent. Presented at the 31st Congress of the European Academy of Dermatology and Venerology (EADV 2022), 7–10 September 2022, Milan, Italy

AbbVie Inc. participated in the study design; study research; 
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For additional information 
or to obtain a PDF of  
this poster

Scan QR code or use the following link 
to download an electronic version of this 
presentation and other AbbVie 2022 EADV 
scientific presentations:

https://abbvie1.outsystemsenterprise.com/
GMAEventPublications/Assets.aspx? 
ConferenceId=422

QR code expiration: August 7, 2023

To submit a medical question, please visit  
www.abbviemedinfo.com
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RESULTS CONTINUED
Figure 3. Achievement of NAPSI = 0, PSSI = 0,  

and/or PPASI = 0 at Week 256 (mNRI)

PPASI = 0
81.7%

(134/164) NAPSI = 0
66.1%

(216/327)
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73.6%

(351/477)

44.6%
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(99/151b)
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palmoplantar 

PsO at 
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Patients with 
nail PsO at 

baseline

Patients with 
scalp PsO at 

baseline

mNRI, modified nonresponder imputation; NAPSI, Nail Psoriasis Severity Index; PPASI, Palmoplantar Psoriasis Area and Severity Index; PsO, psoriasis; PSSI, Psoriasis Scalp Severity Index.
aIncludes patients with palmoplantar and nail PsO at baseline.
bIncludes patients with palmoplantar and scalp PsO at baseline.
cIncludes patients with palmoplantar, nail, and scalp PsO at baseline.
dIncludes patients with nail and scalp PsO at baseline.

Quality of Life
• Among patients with nail, scalp, or palmoplantar PsO at baseline of UltIMMa-1/2, >75%, 

>80%, and >79%, respectively, achieved DLQI 0/1 at week 256 (Figure 4)

Figure 4. Achievement of DLQI 0/1 Over Time
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DLQI 0/1, Dermatology Life Quality Index with no effect on patient’s life; LOCF, last observation carried forward; mNRI, modified nonresponder imputation; OC, observed cases; PsO, psoriasis.

Bempedoic acid does 
not inhibit metformin 
transporters, and 
coadministration of 
metformin with 
bempedoic acid does 
not affect metformin 
pharmacokinetics and 
glucose-lowering 
properties.

Bempedoic Acid Effect on Metformin Pharmacokinetics and Pharmacodynamics in 
Patients With Type 2 Diabetes: In Vitro–In Vivo Correlation

Benny M. Amore, Jeffrey C. Hanselman, Diane E. MacDougall, William J. Sasiela, Maurice G. Emery
Esperion Therapeutics, Inc., Ann Arbor, Michigan, USA

Prepared for presentation at the ASCPT Annual Meeting • Houston, Texas, USA • March 18–21, 2020

BACKGROUND RESULTS (CONT’D)

RESULTS

METHODS

Table 3. Plasma PK Analysis Shows Effect of Bempedoic Acid on Metformin 
Because the 90% CI Limits for the Test/Reference Ratio of Geometric LS Means 
for AUC12 and Cmax Were Within the Acceptable Range for Equivalence

Table 5. Bempedoic Acid Treatment Resulted in Significant Lowering of LDL-C 
and of Other Lipid Parameters in Patients Receiving Metformin

Figure 6. Similar Rates of Adverse Events (AEs) Were Observed in Patients Who 
Received Metformin With or Without Coadministration of Bempedoic Acid

No deaths, serious AEs, or discontinuations due to AEs were reported

Figure 3. Demographics and Baseline Measures in Healthy 
Volunteers From the Phase 1 Drug Interaction Study

Figure 4. Mean Plasma Concentration-Time Profile for Metformin at Steady State 
Was Similar With or Without Coadministration of Bempedoic Acid

Bempedoic acid:
 – An oral, once-daily treatment for lowering low-density lipoprotein cholesterol (LDL-C) in adults with primary hypercholesterolemia1-3

 – A prodrug that is converted in the liver to bempedoyl-CoA, which inhibits adenosine triphosphate (ATP) citrate lyase, 
  an enzyme that inhibits cholesterol and fatty acid synthesis¹

The absorption and hepatic uptake of metformin, a widely used antiglycemic agent in patients with type 2 diabetes mellitus (T2DM), are 
mediated by the organic cation transporters (OCT) OCT1 and OCT3; renal excretion is largely mediated by the multidrug and toxin 
extruders (MATE) MATE1 and MATE2-K and OCT24,5

Given that metformin is the most widely used treatment of hyperglycemia in T2DM, it is likely that bempedoic acid will be used 
concurrently with metformin in patients with T2DM; therefore, the potential drug interaction between the 2 drugs was investigated
 – In vitro studies were conducted to assess a potential inhibitory effect of bempedoic acid on metformin transporters
 – A phase 1 clinical study assessed the effects of steady-state bempedoic acid and its active metabolite ESP15228 on 
  the pharmacokinetics (PK) and pharmacodynamics of steady-state metformin in patients with T2DM

•

•

•

In an in vitro study, OCT1, OCT2, MATE1, and MATE2-K were expressed in MDCK-II cells and bempedoic acid inhibition of these 
transporters was characterized

In a clinical study, patients with T2DM received 500-mg metformin twice daily from day –28 through day 14 and received bempedoic acid 
180 mg or placebo once daily on days 1 to 14

•

•

Plasma concentrations of metformin were measured using validated bioanalytical methods; PK parameters were calculated using 
noncompartmental PK analysis
 – No drug interaction was inferred if the 90% CIs of the ratio of geometric means (test/reference) for exposure measures 
  (log-transformed AUC12 and Cmax) were within the range of 80% to 125%

•

*On day 1, patients were randomized 3:2 to receive bempedoic acid 180 mg or placebo once daily on days 1 to 14.
Safety assessments: adverse events (AEs), clinical laboratory tests, vital signs, electrogardiograms, and physical examinations.
BMI = body mass index; DM = diabetes mellitus; HbA1c = glycated hemoglobin (average blood glucose levels for the last 2 to 3 months); 
IR = immediate release; LDL-C = low-density lipoprotein cholesterol.

Figure 1. Design of a Phase 1, Randomized, Double-Blind, Placebo-Controlled, Parallel-Group Drug Interaction Study
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Figure 2. Bempedoic Acid (200 μg/mL) Inhibited OCT1 by 24.3% 
(P = 0.0260) and Increased Uptake by MATE1 by 56.8% (P = 0.0016) 
In Vitro at Doses 10-Fold Higher Than the Intended Dose in Humans
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Table 1. Plasma PK Parameters for Metformin Were Similar Prior to and 
Following Coadministration of Bempedoic Acid

Table 2. Urine PK Parameters for Metformin Were Similar Prior to and Following 
Coadministration of Bempedoic Acid
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Table 4. Coadministration of Bempedoic Acid and Metformin Did Not 
Significantly Change Glycemic Parameters Compared With Patients Receiving 
Placebo and Metformin

Figure 5. Coadministration of Bempedoic Acid and Metformin Did Not Significantly 
Change Postprandial Plasma Glucose Levels

Data represent the mean (SD). Two vanilla Ensure Original shakes (Abbott Laboratories) were administered for the glucose meal
challenge at hour 0.
SD = standard deviation.
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Clinical
Unit

Screening Follow-up

Metformin IR 500 mg every 12 hours

Bempedoic Acid 
180 mg once daily

Placebo

–35 –28 –7 1 15 21

R*

• Patients with T2DM receiving stable 

• 18 to 65 years
• 2

•
• HbA1c < 10%
• Fasting laboratory values

–
– -
–

-

2 Weeks of Treatment
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2 participants
• Vomiting and nausea

• Abnormal liver function test

Incidence of AEs

Metformin +
bempedoic acid

(Metformin + bempedoic acid)
Metformin +

placebo

3 AEs Possibly Related to Treatment

All AEs were mild or moderate

55%
(n = 11)

50%
(n = 6)

aData are median (minimum, maximum)
AUC12 = area under the concentration-time curve from time 0 to 12 hours; Cavg = average plasma concentration; Cmax = maximum plasma drug 
concentration; CL/F = apparent oral clearance; CV = coefficient of variation; PK = pharmacokinetic; t½ = terminal half-life; Tmax = time to reach 
Cmax; Vz/F = apparent volume of distribution.

Ae = amount excreted unchanged in urine; Ae% = percentage of dose excreted in urine; CLR = renal clearance; CV = coefficient of variation; PK 
= pharmacokinetics.  

AUC12 = area under the concentration-time curve from time 0 to 12 hours; Cmax = maximum plasma drug concentration; CI = confidence interval; 
LS = least squares; PK = pharmacokinetics.

aBaseline was defined as the last value prior to administration of bempedoic acid or placebo.
bAnalysis of covariance.
AUC = area under the concentration-time curve; CI = confidence interval; LS = least squares; PK = pharmacokinetics; SE = standard error.

Data represent the mean (SD) of triplicate samples. Probe substrate for OCT2, MATE1, and MATE2-K was metformin and for 
OCT1 was 1-methyl-4-phenylpyridinium.
OCT = organic cation transporters; MATE = multidrug and toxin extruders; NS = nonsignificant; SD = standard deviation.

Baseline measure (glucose, insulin, lipids, blood pressure) were generally similar between treatment groups
SD = standard deviation.

CONCLUSIONS
In vitro studies demonstrated that bempedoic acid did not inhibit metformin transporters at clinically relevant doses

No interaction was observed between metformin and bempedoic acid at steady state in patients with T2DM who were receiving metformin

The glucose-lowering efficacy of metformin was maintained when bempedoic acid was coadministered

The lowering of LDL-C, non–HDL-C, and total cholesterol levels was consistent with the mechanism of action of bempedoic acid as an 
inhibitor of the cholesterol biosynthesis pathway

Bempedoic acid was well tolerated when administered with metformin

These data suggest that bempedoic acid can be coadministered in patients with T2DM who are receiving metformin therapy

•

•

•

•

•

•

aBaseline was defined as the last value prior to administration of bempedoic acid or placebo.
bAnalysis of covariance (2-sided, 5% level of significance), except for hsCRP for which the P value was obtained from the 
Cochran-Mantel-Haenszel test in rank analysis of covariance.
cValue represents median percent change for all individuals.
hsCRP = high-sensitivity C-reactive protein; HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol;
N/A = not available; SE = standard error.

 Geometric Mean (Geometric CV %) 

PK Parameter 

Metformin Alone 
(Day –1) 
N = 19 

Metformin + Bempedoic Acid 
(Day 14) 
N = 19 

AUC12 (ng•h/mL)  6532.5 (22.4) 6336.6 (16.3) 
Cavg (ng/mL) 544.4 (22.4) 528.0 (16.3) 
Cmax (ng/mL) 1126.5 (27.1) 1167.1 (21.6) 
CL/F (L/h) 76.5 (22.4) 78.9 (16.3) 
Tmax (h)  1.5 (0.9, 3.0)a 1.5 (0.5, 2.0)a 
t½ (h)  4.7 (16.0) 4.8 (16.3) 
Vz/F (L) 519.3 (27.7) 541.5 (17.9) 

 Geometric Mean (Geometric CV %) 

Parameter 

Metformin Alone 
(Day –1) 
N = 19 

Metformin + Bempedoic Acid 
(Day 14) 
N = 19 

Ae (mg) 167.2 (25.0) 148.2 (22.9) 
Ae% 33.4 (25.0) 29.6 (22.9) 
CLR (L/h) 25.6 (21.6) 23.4 (33.0) 

PK Parameter Treatment 
Geometric 
LS Means 

Ratio of 
Geometric 
LS Means 90% CI of Ratio 

AUC12 (ng•h/mL) 
Metformin alone 6553 

97.0 90.8 – 103.6 Metformin + 
Bempedoic acid 6337 

Cmax  (pg/mL)  
Metformin alone 1127 

103.6 96.0 – 111.8 Metformin + 
Bempedoic acid 1167 

PK Parameter 
Administered 

With Metformin  N 

Baselinea  
Endpoint Mean 

(SE) 
LS Mean 

Change (SE) 
Difference From 
Placebo (95% CI) P Valueb 

Postprandial 

plasma glucose 

AUC2 (mg•h/dL) 

Placebo 11 307.2 (23.3)/ 
297.4 (20.2) –9.3 (17.6) 

6.6 (–38.7, 51.9) 0.7667 
Bempedoic acid 19 317.5 (19.5)/ 

315.2 (28.2) –2.7 (13.4) 

Fasting plasma 
glucose (mg/dL) 

Placebo 12 117.2 (6.6)/ 
112.2 (6.6) –4.9 (4.2) 6.1 

(–5.0, 17.2) 
0.2716 

Bempedoic acid 19 123.5 (8.0)/ 
124.7 (9.3) 1.1 (3.4) 

Fasting insulin 
(µIU/mL) 

Placebo 10 13.0 (1.3)/ 
13.1 (1.1) –6.3 (0.9) –2.0 

(–4.2, 0.2) 
0.0761 

Bempedoic acid 17 48.4 (34.6)/ 
36.5 (24.7) 

–8.3 (0.7) 

Fructosamine 
(µmol/L) 

Placebo 10 277.7 (11.7)/ 
276.5 (11.4) –0.7 (8.2) 8.5 

(–12.6, 29.5) 
0.4160 

Bempedoic acid 18 273.6 (10.5)/ 
281.6 (10.7) 7.8 (6.1) 

Parameter 
Administered 

With Metformin  N 

Baselinea  
Endpoint Mean 

(SE) 
LS Mean 

Change (SE) 
Difference From 
Placebo (95% CI) P Valueb 

LDL-C 
(mg/dL) 

Placebo 12 129.7 (8.6)/ 
124.6 (8.6) –3.4 (3.6) 

–31.3 (–40.7, –21.9) < 0.0001 
Bempedoic acid 19 124.2 (6.3)/  

82.0 (5.9) –34.7 (2.8) 

Total 
Cholesterol 

(mg/dL) 

Placebo 12 206.3 (8.9)/ 
197.4 (9.4) –4.2 (2.4) 

–20.0 (–26.1, –13.8) < 0.0001 
Bempedoic acid 19 201.3 (7.6)/ 

152.7 (6.6) –24.1 (1.9) 

Non–HDL-C 
(mg/dL) 

Placebo 12 161.7 (7.3)/ 
154.9 (8.4) –4.3 (2.9) 

–25.0 (–32.6, –17.5) < 0.0001 
Bempedoic acid 19 153.3 (6.8)/ 

108.6 (6.2) –29.3 (2.3) 

HDL-C 
(mg/dL) 

Placebo 12 44.6 (2.2)/  
42.5 (1.9) –4.8 (2.2) 

–2.0 (–7.8, 3.8) 0.4880 
Bempedoic acid 19 48.1 (3.0)/  

44.1 (2.4) –6.8 (1.8) 

Triglycerides 

(mg/dL) 

Placebo 12 159.9 (17.3)/ 
152.0 (16.4) –2.7 (5.6) 

–5.7 (–20.4, 9.0) 0.4338 
Bempedoic acid 19 145.1 (11.7)/ 

133.0 (11.8) –8.4 (4.4) 

Free fatty 
acids 

(mEq/L) 

Placebo 11 0.6 (0.05)/  
0.5 (0.03) 2.4 (9.4) 

1.4 (–23.1, 25.9) 0.918 
Bempedoic acid 19 0.5 (0.03)/ 

0.5 (0.4) 3.8 (7.1) 

hsCRP 
Placebo 10 2.8/ 

2.7 1.4c 
N/A 0.2075 

Bempedoic acid 18 2.2/ 
2.5 –16.0c 

n = 19)
n = 19)

Overall survival rates after allogeneic processed thymus tissue-agdc treatment are generally similar for patients with congenital athymia across a wide range of background characteristics
Consistent with the product labeling,1 renal impairment and previous cytomegalovirus (CMV) infection are potential risk factors for death after allogeneic processed thymus tissue-agdc administration

Subgroup Analyses of Survival Among Patients With Congenital Athymia After Treatment With Allogeneic 
Processed Thymus Tissue-agdc
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Introduction
 � Congenital athymia is an ultra-rare condition characterized  
by severe immunodeficiency caused by the absence of a 
functioning thymus at birth; without treatment, most patients with 
congenital athymia do not survive past 2 to 3 years of age2,3

 � Allogeneic processed thymus tissue-agdc is currently the only 
approved treatment for immune reconstitution in pediatric 
patients with congenital athymia1 

 � In a pooled analysis of 10 clinical trials,4 overall survival  
was 72.6% (n/N = 69/95) at the time of most recent follow-up 
(median, 7.6 years [range, 0–25.5 years]) after treatment with 
allogeneic processed thymus tissue-agdc

 � This post hoc analysis was performed to determine whether 
efficacy and safety of allogeneic processed thymus tissue-agdc 
were affected by different baseline patient characteristics

Evaluate the impact of various baseline characteristics on 
survival and safety profiles after administration of allogeneic 
processed thymus tissue-agdc in a pooled subgroup analysis  
of patients from 10 clinical trials

Objectives

Methods
Study Design
 � Patients were enrolled in 10 prospective, single-center,  
open-label clinical trials that evaluated the efficacy and safety  
of allogeneic processed thymus tissue-agdc1,4

Assessments
 � Pooled patient data from 10 clinical trials were used to evaluate 
survival and safety according to different baseline characteristics 
(Figure 1)

 – Categories included complete DiGeorge syndrome (cDGS) 
phenotype, use of immunosuppressive therapies, previous 
CMV infection, age at the time of administration, sex, race, 
hepatic and renal function at screening, and disease etiology

Figure 1. Overview of Patient Subgroups

Age at Administration 
> 18 months (n = 10)

> 12–18 months (n = 20)
> 6–12 months (n = 30)

≤ 6 months (n = 35)

Previous CMV Infection
No (n = 85)
Yes (n = 3)

Immunosuppression Use
No (n = 33)
Yes (n = 62)

Disease Etiology
22q11.2 mutation/deletion (n = 36)
CHARGE/CHD7 mutation (n = 23)

None (n = 33)

Serum Creatinine
Not elevated (n = 84)

Elevated (n = 10)

Serum ALT
Not elevated (n = 58)

Elevated (n = 37)Serum AST
Not elevated (n = 69)

Elevated (n = 26)

Race
White (n = 66)

Non-White (n = 29)

Sex
Male (n = 56)

Female (n = 39)

cDGS Phenotype
Typical (n = 50)
Atypical (n = 42)

Patients treated 
with allogeneic 

processed thymus
tissue-agdc

(EAS; N = 95)a

aSafety was evaluated in the FAS (N = 105), which included 10 additional patients excluded from the EAS (2 diagnosed with severe 
combined immunodeficiency, 2 with non-definitive diagnoses, and 6 who had received previous hematopoietic or fetal thymic transplants).
Some subgroups do not add up to 95 patients due to missing data categorization.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; cDGS, complete DiGeorge syndrome, CHARGE, coloboma, heart 
defects, atresia choanae, growth retardation, genital hypoplasia, and ear abnormalities and/or deafness; CMV, cytomegalovirus; 
EAS, efficacy analysis set; FAS, full analysis set.

 � Incidence of AEs were generally similar across most subgroup 
categories; there were no clinically meaningful differences based 
on sex, race, disease etiology, or baseline hepatic function

 � Safety profiles by cDGS phenotype and use of 
immunosuppressive medications are shown in Table 1 

Table 1. Most Common Adverse Events After 
Allogeneic Processed Thymus Tissue-agdc Treatment 
by cDGS Phenotype and Immunosuppression Usea

AE preferred term, n (%)

cDGS phenotypeb

Typical  
(n = 52)

Atypical  
(n = 44)

Pyrexia 33 (63.5) 28 (63.6)
Device-related infection 21 (40.4) 28 (63.6)
Rash 20 (38.5) 16 (36.4)
Diarrhea 11 (21.2) 17 (38.6)
Hypertension 9 (17.3) 17 (38.6)
ALT increased 13 (25.0) 13 (29.5)
Hypoxia 14 (26.9) 11 (25.0)
Thrombocytopenia 9 (17.3) 14 (31.8)
Anemia 11 (21.2) 13 (29.5)
AST increased 10 (19.2) 13 (29.5)
Viral upper RTI 11 (21.2) 12 (27.3)
Respiratory failure 13 (25.0) 8 (18.2)

AE preferred term, n (%)
Immunosuppression use
No (n = 34) Yes (n = 71)

Pyrexia 20 (58.8) 46 (64.8)
Device-related infection 15 (44.1) 39 (54.9)

Rash 10 (29.4) 27 (38.0)

Diarrhea 5 (14.7) 28 (39.4)
Hypertension 4 (11.8) 26 (36.6)
ALT increased 9 (26.5) 19 (26.8)
Hypoxia 10 (29.4) 17 (23.9)
Thrombocytopenia 5 (14.7) 22 (31.0)
Anemia 6 (17.6) 20 (28.2)
Respiratory failure 9 (26.5) 12 (16.9)
Hypomagnesemia 3 (8.8) 18 (25.4)
Cytokine release syndrome 0 19 (26.8)

aMost common AEs defined as those occurring in ≥ 25 % of patients in any cDGS or immunosuppression subgroup.
bcDGS subgroups do not add up to 105 patients due to missing data categorization. 
AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; cDGS, complete DiGeorge syndrome;  
RTI, respiratory tract infection.

Age
 � Patient age at the time of allogeneic processed thymus  
tissue-agdc administration did not significantly impact overall 
survival (Figure 3)

 – Variability across age subgroups was likely due to the  
small sample size and heterogeneity of the population; the 
distribution of patients was not normalized for comorbidities  
or other conditions that could impact overall survival rates

 – Frequency of typical vs atypical cDGS phenotype was 
generally similar among age subgroups (data not shown)

 – A higher proportion of patients received immunosuppressive 
medications in age subgroups > 6 months than in patients 
aged ≤ 6 months at the time of administration (data not shown)

 � There was no apparent effect of age at the time of administration 
on overall safety profiles; incidence of AEs was generally 
consistent across age subgroups, with some variability observed 
likely because of the small sample size (Table 2)

Figure 3. Overall Patient Survival After Allogeneic 
Processed Thymus Tissue-agdc Treatment by Age  
at the Time of Administration

-10 0 10 20

≤ 6 months
> 6–12 months
> 12–18 months

> 18 months

Hazard Ratio

Age n/N (%) P value

22/35 (62.9)
26/30 (86.7)
12/20 (60.0)
9/10 (90.0)

.934

.207

.277

—
HR (95% CI)

—

2.65 (0.46, 15.41)
0.92 (0.13, 6.32)
3.20 (0.53, 19.44)

HR, hazard ratio.

Table 2. Most Common Adverse Events After 
Allogeneic Processed Thymus Tissue-agdc Treatment 
by Age at the Time of Administrationa

AE preferred term, n (%)

Age category
≤ 6 

months
(n = 35)

> 6–12 
months
(n = 30)

> 12–18 
months
(n = 21)

> 18 
months
(n = 19)

Pyrexia 23 (65.7) 19 (63.3) 14 (66.7) 10 (52.6)

Device-related infection 17 (48.6) 14 (46.7) 17 (81.0) 6 (31.6)

Rash 15 (42.9) 11 (36.7) 8 (38.1) 3 (15.8)

Diarrhea 7 (20.0) 9 (30.0) 11 (52.4) 6 (31.6)

Hypertension 9 (25.7) 10 (33.3) 5 (23.8) 6 (31.6)

ALT increased 14 (40.0) 6 (20.0) 5 (23.8) 3 (15.8)

Hypoxia 10 (28.6) 10 (33.3) 5 (23.8) 2 (10.5)

Thrombocytopenia 9 (25.7) 6 (20.0) 9 (42.9) 3 (15.8)

Anemia 10 (28.6) 7 (23.3) 6 (28.6) 3 (15.8)

AST increased 11 (31.4) 5 (16.7) 6 (28.6) 3 (15.8)

Viral upper RTI 8 (22.9) 7 (23.3) 6 (28.6) 2 (10.5)

Respiratory failure 9 (25.7) 4 (13.3) 7 (33.3) 1 (5.3)

Hypomagnesemia 5 (14.3) 8 (26.7) 4 (19.0) 4 (21.1)

Hypothyroidism 9 (25.7) 7 (23.3) 3 (14.3) 2 (10.5)

Neutropenia 6 (17.1) 3 (10.0) 5 (23.8) 6 (31.6)

Clostridium difficile colitis 9 (25.7) 4 (13.3) 1 (4.8) 3 (15.8)

Oropharyngeal candidiasis 5 (14.3) 2 (6.7) 6 (28.6) 0
aMost common AEs defined as those occurring in > 25% of patients in any age subgroup.
AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; RTI, respiratory tract infection.

Previous Cytomegalovirus Infection
 � Survival was significantly higher in patients who had no  
prior CMV infection compared with patients who previously 
experienced CMV infection (76.5% vs 0%, respectively; 
P < .001; Figure 4)

 – These results may be limited by the small sample size
 � Safety profiles for patients with and without prior CMV infection 
are shown in Table 3 

Figure 4. Overall Patient Survival After Administration 
of Allogeneic Processed Thymus Tissue-agdc by Prior 
CMV Infection 

0 50 100 150

Yes

No

Hazard Ratio

Previous
CMV infection n/N (%) P value

0/3 (0)

65/85 (76.5)

< .001*

—
HR (95% CI)

30.33
(6.56, 140.27)

—

One additional patient in the FAS had a previous CMV infection and was alive at the time of data cutoff.
CMV, cytomegalovirus; FAS, full analysis set; HR, hazard ratio.

44937-EZ-22001-02-Subgroups — CIS 2022 — JB Ashtin — proof 4 — march 22, 2022
the henderson company 6020 keating avenue, chicago illinois 60646 (847) 979-8051 72 x 40.5 in  CMYK  CREATED @ 100%

Presented at the Clinical Immunology Society 2022 Annual Meeting (CIS 2022); April 2, 2022; Charlotte, North Carolina, United States

 � Survival was assessed by the proportion of patients in the 
efficacy analysis set who were alive at the time of most recent 
follow-up (data cutoff date: April 30, 2021; consistent with the 
product labeling) after administration of allogeneic processed 
thymus tissue-agdc

 � Safety was assessed by the frequency and category of adverse 
events (AEs) at any time after treatment in the full analysis set

Statistical Analysis
 � For survival data, statistical calculations for 95% CI and P values 
within each subgroup were performed using a Cox proportional 
hazards regression model with the individual subgroup 
characteristic as factor

Results and Discussion
Overall
 � Safety analyses included a total of 105 pediatric patients with 
congenital athymia (full analysis set)

 – 95 patients were included in the efficacy analysis set
 � Baseline characteristics were generally similar across subgroups
 � All patients (100%) experienced AEs; the most common AEs 
(experienced by > 25% of patients overall) included pyrexia 
(62.9%), device-related infection (51.4%), rash (35.2%),  
diarrhea (31.4%), hypertension (28.6%), alanine 
aminotransferase levels increased (26.7%), hypoxia (25.7%), 
and thrombocytopenia (25.7%)

Complete DiGeorge Syndrome Phenotype, Use of 
Immunosuppressive Medications, Disease Etiology,  
Hepatic Function, Sex, and Race
 � Patients generally responded comparably to allogeneic 
processed thymus tissue-agdc treatment, regardless of cDGS 
phenotype, immunosuppression use, disease etiology, baseline 
hepatic function (ALT and AST levels), sex, or race (Figure 2)

 – No significant differences in overall patient survival were 
observed within these subgroups

Figure 2. Overall Patient Survival After Allogeneic 
Processed Thymus Tissue-agdc Treatment by cDGS 
Phenotype, Use of Immunosuppressive Medications, 
Disease Etiology, Hepatic Function, Sex, and Race
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Yes
No

Atypical
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Hazard Ratio
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—

—

31/39 (79.5)

38/56 (67.9)

.204

19/29 (65.5)
50/66 (75.8)

.364

29/42 (69.0)
38/50 (76.0)

.453
—

19/23 (82.6)
26/36 (72.2)

.395
—

21/33 (63.6) .554

Immunosuppression

ALT level

AST level

44/62 (71.0)
25/33 (75.8)

.665
—

24/37 (64.9)
45/58 (77.6)

.195
—

16/26 (61.5)
53/69 (76.8)

.100
—

HR (95% CI)

0.58 (0.26, 1.34)

1.44 (0.65, 3.17)

—

—

1.35 (0.62, 2.96)

0.61 (0.20, 1.90)
1.29 (0.55, 3.00)

1.20 (0.52, 2.75)

1.66 (0.77, 3.59)

1.95 (0.88, 4.32)

—

—

—

—

—

ALT, alanine aminotransferase; AST, aspartate aminotransferase; cDGS, complete DiGeorge syndrome, CHARGE, coloboma, heart 
defects, atresia choanae, growth retardation, genital hypoplasia, and ear abnormalities and/or deafness; HR, hazard ratio.

Table 4. Most Common Adverse Events After 
Administration of Allogeneic Processed Thymus 
Tissue-agdc by Baseline Renal Functiona

AE preferred term, n (%)

Serum creatinine levelb

Not elevated 
(n = 94)

Elevated  
(n = 10)

Pyrexia 59 (62.8) 6 (60.0)
Device-related infection 48 (51.1) 5 (50.0)
Rash 34 (36.2) 3 (30.0)
Diarrhea 31 (33.0) 2 (20.0)
Hypertension 29 (30.9) 1 (10.0)
ALT increased 23 (24.5) 5 (50.0)
Hypoxia 25 (26.6) 1 (10.0)
Thrombocytopenia 23 (24.5) 3 (30.0)
Anemia 24 (25.5) 2 (20.0)
AST increased 21 (22.3) 4 (40.0)
Viral upper RTI 20 (21.3) 3 (30.0)
Respiratory failure 16 (17.0) 4 (40.0)
Cytokine release syndrome 16 (17.0) 3 (30.0)
Staphylococcal bacteremia 11 (11.7) 4 (40.0)
Pneumonia 12 (12.8) 3 (30.0)
Seizure 12 (12.8) 3 (30.0)
Lower RTI bacterial 8 (8.5) 4 (40.0)
Enterococcal bacteremia 3 (3.2) 3 (30.0)
Gastroenteritis rotavirus 3 (3.2) 3 (30.0)

aMost common AEs defined as those occurring in > 25% of patients in either creatinine subgroup.
bRenal subgroups do not add up to 105 patients due to missing data categorization.
AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; RTI, respiratory tract infection.

Limitations
 � These findings are limited by small sample sizes, which may  
not provide meaningful comparisons across subgroups and may 
not be generalizable to the broader population of patients with 
congenital athymia

 � All patients received open-label treatment; interpretation of AE 
incidence between subgroups is limited by the lack of a placebo 
control group

 � Overall survival and AE profiles may have been impacted by 
other confounding variables, such as medical history, medication 
use, and underlying comorbidities inherent to these subgroups

 � Survival was generally comparable across most subgroups 
(cDGS phenotype, immunosuppression use, disease etiology, 
baseline hepatic function, sex, race, or age at administration) 
demonstrating the efficacy of allogeneic processed thymus 
tissue-agdc for patients with congenital athymia across a 
range of various baseline characteristics

 � Consistent with the product labeling,1 renal impairment  
and prior CMV infection are risk factors for death following 
administration of allogeneic processed thymus tissue-agdc
 – Benefits and risks of allogeneic processed thymus  
tissue-agdc treatment should be considered before treating 
patients with renal impairment or previous CMV infection

 – Approximately 30% of patients with congenital athymia  
have congenital kidney anomalies and are especially 
vulnerable to renal insufficiency if they are receiving 
calcineurin inhibitors5

Conclusions

Table 3. Most Common Adverse Events After 
Allogeneic Processed Thymus Tissue-agdc 
Administration by Previous CMV Infectiona

AE preferred term, n (%)
Previous CMV infectionb

No (n = 94) Yes (n = 4)
Pyrexia 61 (64.9) 1 (25.0)

Device-related infection 49 (52.1) 2 (50.0)

Rash 35 (37.2) 1 (25.0)

Diarrhea 31 (33.0) 2 (50.0)

Hypertension 27 (28.7) 2 (50.0)

ALT increased 24 (25.5) 1 (25.0)

Hypoxia 23 (24.5) 2 (50.0)

Thrombocytopenia 24 (25.5) 1 (25.0)

Anemia 26 (27.7) 0

Cytokine release syndrome 17 (18.1) 2 (50.0)

Urinary tract infection enterococcal 11 (11.7) 2 (50.0)

Cough 10 (10.6) 2 (50.0)

Blood creatinine increased 10 (10.6) 2 (50.0)

Enterococcal bacteremia 3 (3.2) 2 (50.0)
aMost common AEs defined as those occurring in > 25% of patients without previous CMV infection or ≥ 50% of patients with previous  
CMV infection.
bCMV subgroups do not add up to 105 patients due to missing data categorization. 
AE, adverse event; ALT, alanine aminotransferase; CMV, cytomegalovirus; RTI, respiratory tract infection.

Renal Impairment
 � Overall survival was significantly higher in patients with  
non-elevated serum creatinine levels at baseline compared  
with those who had elevated (> 4 mg/dL) serum creatinine  
levels (77.4% vs 40.0%, respectively; P = .005; Figure 5)

 – Impaired renal function may have been caused by congenital 
kidney anomalies associated with congenital athymia such  
as renal hypoplasia or dysplasia, obstruction, reflux, and 
unilateral renal agenesis,5 which may have indirectly impacted 
overall patient survival

 � Safety profiles according to baseline serum creatinine  
levels were generally comparable to the overall study  
population (Table 4) 

Figure 5. Overall Patient Survival After Administration 
of Allogeneic Processed Thymus Tissue-agdc by 
Baseline Renal Function

-10 0 10 20

Elevated

Not elevated

Hazard Ratio

Serum
creatinine level n/N (%) P value

4/10 (40.0)

65/84 (77.4)

.005*

—
HR (95% CI)

3.63 (1.46, 9.02)

—

HR, hazard ratio.
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Risankizumab compared with adalimumab in patients with 
moderate-to-severe plaque psoriasis (IMMvent): a randomised, 
double-blind, active-comparator-controlled phase 3 trial
Kristian Reich, Melinda Gooderham, Diamant Thaçi, Jeffrey J Crowley, Caitriona Ryan, James G Krueger, Tsen-Fang Tsai, Mary Flack, Yihua Gu, 
David A Williams, Elizabeth H Z Thompson, Carle Paul

Summary
Background Psoriasis is an autoimmune disease that affects approximately 100 million people worldwide, and is a 
disease that can be ameliorated by anti-cytokine treatment. We aimed to compare the efficacy and safety of 
risankizumab with adalimumab in patients with moderate-to-severe plaque psoriasis.

Methods IMMvent was a phase 3, randomised, double-blind, active-comparator-controlled trial completed at 
66 clinics in 11 countries. Eligible patients were aged 18 years or older with moderate-to-severe chronic plaque 
psoriasis. Patients were randomly assigned 1:1 using interactive response technology to receive 150 mg risankizumab 
subcutaneously at weeks 0 and 4 or 80 mg adalimumab subcutaneously at randomisation, then 40 mg at weeks 1, 3, 5, 
and every other week thereafter during a 16-week double-blind treatment period (part A). For weeks 16–44 (part B), 
adalimumab intermediate responders were re-randomised 1:1 to continue 40 mg adalimumab or switch to 150 mg 
risankizumab. In part A, participants and investigators were masked to study treatment. Randomisation was 
stratified by weight and previous tumour necrosis factor inhibitor exposure. Co-primary endpoints in part A were a 
90% improvement from baseline (PASI 90) and a static Physician’s Global Assessment (sPGA) score of 0 or 1 at 
week 16, and for part B was PASI 90 at week 44 (non-responder imputation). Efficacy analyses were done in the 
intention-to-treat population and safety analyses were done in the safety population (all patients who received at least 
one dose of study drug or placebo). This study is registered with ClinicalTrials.gov, number NCT02694523.

Findings Between March 31, 2016, and Aug 24, 2017, 605 patients were randomly assigned to receive either 
risankizumab (n=301, 50%) or adalimumab (n=304, 50%). 294 (98%) of patients in the risankizumab group and 291 
(96%) in the adalimumab group completed part A, and 51 (96%) of 53 patients re-randomised to risankizumab and 
51 (91%) of 56 patients re-randomised to continue adalimumab completed part B. At week 16, PASI 90 was achieved 
in 218 (72%) of 301 patients given risankizumab and 144 (47%) of 304 patients given adalimumab (adjusted absolute 
difference 24·9% [95% CI 17·5–32·4]; p<0·0001), and sPGA scores of 0 or 1 were achieved in 252 (84%) patients 
given risankizumab and 252 (60%) patients given adalimumab (adjusted absolute difference 23·3% [16·6–30·1]; 
p<0·0001). In part B, among adalimumab intermediate responders, PASI 90 was achieved by 35 (66%) of 53 patients 
switched to risankizumab and 12 (21%) of 56 patients continuing adalimumab (adjusted absolute difference 
45·0% [28·9–61·1]; p<0·0001) at week 44. Adverse events were reported in 168 (56%) of 301 patients given 
risankizumab and 179 (57%) of 304 patients given adalimumab in part A, and among adalimumab intermediate 
responders, adverse events were reported in 40 (75%) of 53 patients who switched to risankizumab and 37 (66%) of 
56 patients who continued adalimumab in part B.

Interpretation Risankizumab showed significantly greater efficacy than adalimumab in providing skin clearance in 
patients with moderate-to-severe plaque psoriasis. No additional safety concerns were identified for patients who 
switched from adalimumab to risankizumab. Treatment with risankizumab provides flexibility in the long-term 
treatment of psoriasis.

Funding AbbVie and Boehringer Ingelheim.

Copyright © 2019 Elsevier Ltd. All rights reserved.

Introduction
Psoriasis is a chronic, immune-mediated inflammatory 
skin disease1 that affects approximately 100 million 
people worldwide.2 Because of its high prevalence, 
it is considered a serious global problem by WHO.2 
Interleukin (IL)-23 and IL-12 are cytokines that play a role 
in the pathogenesis of psoriasis via increased interferon γ 

production and proliferation.3 However, data suggest that 
IL-23 is disproportionately involved in the development 
and maintenance of chronic psoriasis.4 This involvement 
is believed to be because of its essential role in T-helper 
cell 17 maintenance and survival.5

Monoclonal antibodies that block IL-23 have shown 
efficacy in adults with moderate-to-severe plaque psori asis. 
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BACKGROUND
Short-term studies have shown that bempedoic acid, an inhibitor of ATP citrate lyase, 
reduces levels of low-density lipoprotein (LDL) cholesterol. Data are limited regarding 
the safety and efficacy of bempedoic acid treatment in long-term studies involving 
patients with hypercholesterolemia who are receiving guideline-recommended statin 
therapy.

METHODS
We conducted a randomized, controlled trial involving patients with atherosclerotic 
cardiovascular disease, heterozygous familial hypercholesterolemia, or both. Patients 
had to have an LDL cholesterol level of at least 70 mg per deciliter while they were 
receiving maximally tolerated statin therapy with or without additional lipid-lowering 
therapy. (Maximally tolerated statin therapy was defined as the highest intensity statin 
regimen that a patient was able to maintain, as determined by the investigator.) Patients 
were randomly assigned in a 2:1 ratio to receive bempedoic acid or placebo. The pri-
mary end point was safety, and the principal secondary end point (principal efficacy end 
point) was the percentage change in the LDL cholesterol level at week 12 of 52 weeks.

RESULTS
The trial involved 2230 patients, of whom 1488 were assigned to receive bempedoic 
acid and 742 to receive placebo. The mean (±SD) LDL cholesterol level at baseline was 
103.2±29.4 mg per deciliter. The incidence of adverse events (1167 of 1487 patients 
[78.5%] in the bempedoic acid group and 584 of 742 [78.7%] in the placebo group) and 
serious adverse events (216 patients [14.5%] and 104 [14.0%], respectively) did not dif-
fer substantially between the two groups during the intervention period, but the inci-
dence of adverse events leading to discontinuation of the regimen was higher in the 
bempedoic acid group than in the placebo group (162 patients [10.9%] vs. 53 [7.1%]), 
as was the incidence of gout (18 patients [1.2%] vs. 2 [0.3%]). At week 12, bempedoic 
acid reduced the mean LDL cholesterol level by 19.2 mg per deciliter, representing a 
change of −16.5% from baseline (difference vs. placebo in change from baseline, –18.1 
percentage points; 95% confidence interval, –20.0 to –16.1; P<0.001). Safety and effi-
cacy findings were consistent, regardless of the intensity of background statin therapy.

CONCLUSIONS
In this 52-week trial, bempedoic acid added to maximally tolerated statin therapy did 
not lead to a higher incidence of overall adverse events than placebo and led to sig-
nificantly lower LDL cholesterol levels. (Funded by Esperion Therapeutics; CLEAR 
Harmony ClinicalTrials.gov number, NCT02666664.)
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