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A B S T R A C T

Background: Dipeptidyl peptidase-4 (DPP-4) may be a suitable biomarker to identify people with
severe asthma who have greater activation of the interleukin-13 (IL-13) pathway and may therefore
benefit from IL-13-targeted treatments. We report the analytical performance of an Investigational
Use Only immunoassay and provide data on the biological range of DPP-4 concentrations.
Methods: We assessed assay performance, utilising analyses of precision, linearity and sensitivity;
interference from common endogenous assay interferents, and from asthma and anti-diabetic
medications, were also assessed. The assay was used to measure the range of serum DPP-4
concentrations in healthy volunteers and subjects with diabetes and severe, uncontrolled asthma.
Results: The total precision of DPP-4 concentration measurement (determined using percentage
coefficient of variation) was ≤5% over 20 days. Dilution analysis yielded linear results from 30 to
1305 ng/mL; the limit of quantitation was 19.2 ng/mL. No notable endogenous or drug interferences
were observed at the expected therapeutic concentration. Median DPP-4 concentrations in healthy
volunteers and subjects with asthma or Type 1 diabetes were assessed, with concentrations re-
maining similar in subjects with diabetes and asthma across different demographics.
Conclusion: These analyses indicate that the ARCHITECT DPP-4 Immunoassay is a reliable and
robust method for measuring serum DPP-4 concentration.
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1. Introduction

Interleukin-13 (IL-13) is a cytokine, secreted in large quantities by CD4+ T-helper-2 (Th2) cells in patients with Th2-driven asthma
or eosinophilic inflammation [1]. Increased IL-13 mRNA expression and protein concentration in bronchial biopsies, sputum and
bronchoalveolar lavage fluid from patients with asthma, compared with healthy individuals, supports a role for IL-13 in the pa-
thophysiology of some types of asthma [2–5]. Furthermore, sputum IL-13 concentrations and the number of cells expressing IL-13 in
the bronchial submucosa and airway smooth muscle bundle have been shown to be increased in people with severe asthma [6].
Consequently, identifying people with uncontrolled asthma and increased IL-13 activity might aid in selection of patients who may
benefit from anti-IL-13–targeted therapy [7–10].

During Th2–driven inflammation, IL-13 is expressed locally in inflamed tissue and is present in serum in low concentrations
[7,11]. This creates a challenge for its use as a biomarker of asthma, particularly as serum IL-13 concentrations remain similar
between healthy volunteers and people with asthma [11]. An alternative, readily measureable biomarker is therefore required in
order to identify those people with IL-13–driven asthma. Dipeptidyl peptidase-4 (DPP-4) production by airway cells is induced, in
vitro, by IL-13 [8]. DPP4 gene expression has been shown to be upregulated in the nose and bronchi of children with asthma and in
the bronchi of adults with asthma, which also correlated with IL-13 mRNA upregulation [12,13]. Therefore, DPP-4 may prove to be a
suitable biomarker for identifying people with IL-13-driven asthma who could benefit from IL-13-targeted treatments. Indeed, the
relationship between serum DPP-4 concentrations and response to an anti–IL-13–targeted treatment has previously been shown in a
Phase IIb study of tralokinumab, an anti–IL-13 monoclonal antibody (mAb) in subjects with severe, uncontrolled asthma [14].

DPP-4 (also known as adenosine deaminase complexing protein 2 or CD26) is a 766-amino acid membrane serine peptidase,
highly expressed in the lung, kidney, liver and small intestines [15]. It is an integral type II glycoprotein homodimer anchored to the
cell membrane by its signal peptide [15]. DPP-4 can be shed from the cell membrane into circulation in a soluble, active form [15],
facilitating its measurement as a soluble biomarker. DPP-4 regulates glucose metabolism through degradation of incretin peptides
[16,17] and may also have enzymatic functions in immune system modulation, cardiovascular physiology and tumour biology
[18–21].

We describe the development of the ARCHITECT DPP-4 Investigational Use Only (IUO) Immunoassay, currently in use to assess
the utility of DPP-4 as a biomarker in Phase III studies investigating tralokinumab in subjects with severe uncontrolled asthma
(NCT02161757, NCT02194699 [10]). We report the analytical performance of the assay and provide data on the biological varia-
bility of serum DPP-4 concentrations across different subject demographics.

2. Materials and methods

2.1. Assay description

The IUO ARCHITECT DPP-4 Immunoassay was developed for use with the ARCHITECT Immunoassay i System (Abbott
Laboratories, Abbott Park, IL) [22]. The assay determines serum DPP-4 concentration using a two-step dual non-competing mAb
sandwich process with methodology that has previously been described [23]. Briefly, assay samples and standards were diluted 10-
fold with line diluent and microparticles; DPP-4 was captured by rat anti–DPP-4 mAb-coated paramagnetic microparticles and de-
tected with acridinium-labelled mouse anti–DPP-4 mAb. A chemiluminescent signal, reportable as relative light units, directly cor-
relates with the amount of DPP-4 present (Fig. 1). The mAbs used in the immunoassay were generated by MedImmune (Gaithersburg,
MD) using a hybridoma platform and purified using affinity chromatography with Protein G and Protein A for the rat and mouse
mAb, respectively [24].

The assay was standardised using a commercially available purified recombinant human dimeric DPP-4 protein (NCBI accession
number: CAA43118), with a C-terminal His-tag for purification (Bio-Techne Inc., MN, USA), produced from a mouse myeloma-
derived NS0 cell line. The assay had a calibration range of 0–1000 ng/mL, selected to reflect the baseline concentrations of DPP-4,
prior to treatment with agents, of the population for which the assay is intended. The assay utilised subjects in a Phase IIb study of

Fig. 1. Relationship between relative light units (RLU) and dipeptidyl peptidase-4 (DPP-4) concentrations.
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