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Olink® Reveal enables monitoring of
drug responses in chronic lymphocytic
leukemia (CLL) patients

A case study performed by Olink in collaboration with
Professor C. I. Edvard Smith of the Karolinska Institute and
Professor Jan A. Burger of the MD Anderson Cancer Center.

Study highlights

Longitudinal plasma samples from CLL patients treated with Bruton’s tyrosine
kinase inhibitors (BTKi) were analyzed using Olink Reveal.

 Differences in protein expression were detected between treatment arms.

» Olink Reveal generated actionable insights into the therapeutic response of
CLL patients to BTKi.




Background

Chronic lymphocytic leukemia (CLL) is the most common chronic leukemia in adults. CLL is
derived from B lymphocytes and the treatment of this disease has been revolutionized by targeted
therapies, especially BTK inhibitors (BTKi; 1).

The inhibition of BTK activity prevents tumor cell growth and survival, and the long-term efficacy
of BTKi treatment has been demonstrated with long-term follow-up from the phase 3 RESONATE-2
and other studies (2).

Dr. Smith’s group at the Karolinska Institute previously performed proteomic profiling of CLL
patients during BTKi treatment using Olink® Target 96 panels to monitor treatment responses and
found evidence of off-target adverse effects connected to known side effects like atrial fibrillation
(3).

In this study, the research groups of Professor Edvard Smith at the Karolinska Institute and
Professor Jan Burger at the MD Anderson Cancer Center extended these studies using early access
to Olink Reveal to perform longitudinal therapeutic monitoring of CLL patients treated with BTKi.

Olink® Reveal

~1,000 robustly expressed proteins covering
all major Reactome pathways




Study aims Study design

1. Compare the levels of plasma proteins in CLL patients Two CLL patient cohorts, including one from the Karolinska
treated with three BTKi that are used clinically (ibrutinib, Institute and one from MD Anderson Cancer Center
acalabrutinib, zanubrutinib). were treated with one of three different BTKi — the first-

generation drug, ibrutinib, and the second-generation BTKi,

2. ldentify biomarkers as differentially expressed proteins acalabrutinib or zanubrutinib.

between BTKi treatments and treatment times.
Patient plasma was collected at four time points, including
baseline (before therapy), after 1 month of therapy (1M),
after 6 to 8 months of therapy (6M-8M), and after 12 to 14
months of therapy (12M-14M). An overview of the study
design and treatment group sizes are shown in Figure 1 and
Table 1, respectively.

Proteomic profiling of ~1000 proteins was performed using
Olink Reveal and relative protein levels were analyzed
between BTKi treatments and sampling time points.

Baseline sampling
and initiation of daily
BTKi treatment
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Figure 1 Overview of the study design. Plasma was collected at baseline (DO), before patients initiated BTKi therapy. Longitudinal plasma
samples were then collected after 1 month of therapy (1M), after 6 to 8 months of therapy (6M—-8M), and after 12 to 14 months of therapy
(12M-14M). Image created in BioRender. GIUGLIANO, R. (2025) https://BioRender.com/g67s527.

Table 1 Number of individuals in each treatment group.

Number of individuals at each time point

Karolinska Institute:

BTKi DO m 6M-8M 12M-14M

Ibrutinib 16 14 10 14

Zanubrutinib 16 14 15 15

Acalabrutinib 18 17 14 17
MD Anderson Cancer Center:
BTKi+antibody

Ibrutinib 22 21 22 22

Ibrutinib+Rituximab 23 23 23 23

Zanubrutinib+Rituximab 8 8 8 8

Acalabrutinib+Obinutuzumab 13 13 13 13
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~1,000 proteins were measured in 226 heparin plasma
samples from the Karolinska Institute cohort and 290 1 0 * ﬂ
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Center cohort. Olink Reveal exhibited a high level of

detectability in both sample matrices, including a mean TNF Cytokine receptor
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LRI Figure 2 Point range plots of a subset of 6 cytokines and cytokine

receptors associated with response to BTKi therapy in the Karolinska
Institute cohort. NPX, Normalized Protein eXpression, which is
2, including the B cell receptor signaling pathway Olink's arbitrary unit in Log2 scale.

markers, CCL3 and CCL4, and TNF—other protein names
have been anonymized—demonstrating the modulation
of cytokine levels compared to known benchmark
proteins (3, 4). BTKi treatment was primarily associated
with reductions in protein levels over time, however,
proteins that increased in expression were also identified
(Figure 2, bottom right). All such proteins that exhibited
significant changes in expression over time following
BTKi treatment are being followed up on and are the
topics of ongoing investigations.

A subset of 6 of the 791 proteins are displayed in Figure




Olink Reveal identifies consistent trends
across study sites and sample matrices

548 proteins were significantly associated with the
therapeutic response to ibrutinib treatment in both
cohorts, yielding concordant results across sites and
between matrices. Figure 3 shows a subset of significant
proteins, including the benchmark biomarkers CCL3,
CCL4, and TNF, thus highlighting the robustness of Olink
Reveal’s performance between study sites and sample
matrices.

Olink Reveal distinguishes responses
between different BTKi

The majority of proteins responded similarly to treatment
with different BTKi. 601 of 791 proteins associated with
treatment response in the Karolinska Institute samples
had no significant differences between treatment

with different BTKi; however, a subset of 18 proteins
responded differently to different BTKi. Figure 4 shows a
representative set of such proteins, which may be studied
in subsequent analyses to provide mechanistic insight into
the differing modes of action of BTKi.
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Figure 3 Point range plots of a subset of 6 proteins associated with
response to BTKi therapy between cohorts and matrices.
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Figure 4 Point range plots of a subset of proteins exhibiting different
responses to different BTKi in the Karolinska Institute cohort.



Conclusions

This study highlights the technical and biological utility of
Olink Reveal to provide actionable insights into important
biological questions surrounding the therapeutic
monitoring of complex diseases.

Olink Reveal enabled the identification of key proteins
whose levels were altered during BTKi treatment of CLL
patients, including potential biomarkers that may be
indicative of treatment outcomes and adverse effects —
such proteins are now the focus of follow-up studies by
Professor Edvard Smith and Professor Jan Burger.

The findings of this study have led to the generation of
new hypotheses with which to design follow-up studies
into the validation of predictive biomarkers for CLL therapy
or insights into the response to therapy.

“The number of proteins and breadth of
pathways covered enabled us to identify
proteins that may differentiate how
leukemia patients respond differently to
various BTK inhibitors over time. Due to

its affordable cost, it would enable groups
fo scale testing across a large number of
subjects and time points.”

Professor C. I. Edvard Smith,
Karolinska Institute




Olink Reveal: Accessible NGS-based proteomics

High-plex protein analysis, made accessible, flexible, and cost-effective for every lab.

Powerful content Accessible solution Simplified workflow
e Broad proteome coverage e Affordable library prep per e Seamlessly integrated with NGS
e Deep profiling of inflammation sample e  Efficient workflow with standard
processes e Access to proprietary data ana- lab techniques, <2.5 hours hands
lysis tools on time
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