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Background

Type 2 diabetes (T2D) is a globally common chronic
metabolic disease characterized by persistent elevation
of blood glucose due to insulin resistance or inadequate
insulin secretion. This condition results from complex
interactions between genetic predispositions and envi-
ronmental influences [1]. Characterized by gradual pro-
gression and a broad spectrum of complications, T2D
significantly elevates mortality risk, especially when com-
bined with other comorbidities. Due to its rising mor-
bidity, associated disabilities, and high mortality, T2D
imposes substantial burdens on individual health, fam-
ily finances, and public healthcare systems worldwide,
making it a critical public health concern [2, 3]. Under-
standing the mortality mechanisms within different T2D
subpopulations is essential for developing targeted pre-
ventive measures. Plasma proteomics (PPR), a rapidly
advancing field, offers promising insights into disease
mechanisms, mortality risk, biomarker discovery, and
therapeutic targets. By identifying specific proteins as
potential diagnostic, prognostic, and therapeutic indi-
cators, PPR opens new avenues for the early diagnosis,
treatment, and prevention of diseases [4].

*Correspondence:

Xiaoying Liu

303425290@qg.com

! Neurology Department, Shanghai TCM-Integrated Hospital, Shanghai
University of Traditional Chinese Medicine, Shanghai 200082, People’s
Republic of China

B BMC

Main text

In a recent BMC Medicine article, Luo et al. [5] pre-
sented findings from a targeted proteomics study using
data from the KORA(Cooperative Health Research in the
Region of Augsburg), including the KORA S4 discovery
cohort and the KORA Agel validation cohort. The study
aimed to construct a mortality prediction model incor-
porating both protein biomarkers and traditional clinical
factors, examining the relationships between plasma pro-
tein levels and all-cause and cause-specific mortality in
T2D and non-T2D populations.

The study analyzed 233 proteins in the KORA S4
cohort through proximity extension assay (PEA) technol-
ogy, with an additional five validated protein biomarkers
measured by other methods. Ninety proteins that showed
statistically significant associations with all-cause mor-
tality were further examined in the KORA Agel cohort,
refining the protein models to highlight the most criti-
cal proteins for mortality prediction. The results showed
that in T2D patients, 35 proteins were positively associ-
ated with all-cause mortality, with several also linked to
cardiovascular and cancer mortality—such as KIM1 and
CHI3L1. In the non-T2D cohort, 62 proteins were asso-
ciated with all-cause mortality, and many also related to
cancer-specific mortality, such as IGFBP-2 and CHI3L1.

The study highlighted the role of immune and inflam-
matory processes in mortality across both cohorts.
Moreover, the identification of a T2D-specific mortality
pathway related to insulin-like growth factor (IGF) trans-
porter regulation suggests that unique biological pro-
cesses within T2D patients may contribute significantly
to early mortality risk.
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While the study presents a rigorous design and valu-
able insights, some limitations warrant consideration.
First, there is a notable age difference between the
validation cohort (KORA Agel, ages 65-93) and the
discovery cohort (KORA S4, ages 55-74). It remains
unclear whether age was adequately accounted for,
raising questions about whether specific protein-mor-
tality associations might differ in younger T2D popula-
tions, thus limiting the generalizability of the findings.
The relatively short follow-up period (6.9 years) in
KORA Agel may also hinder long-term analyses of
mortality risks, especially regarding weaker associa-
tions with cancer and non-T2D mortality.

Second, the PEA technique provides only relative,
not absolute, protein concentration measurements,
which could constrain clinical applicability. Although
five proteins were validated through other methods
with consistent results, verifying additional key pro-
teins’ absolute concentrations would enhance the
study’s reliability and accuracy. While several poten-
tial confounders were controlled, other influential
factors—such as genetic predispositions or lifestyle
variations—could also impact protein levels and mor-
tality associations, and should be considered.

Lastly, despite the study’s robust double-validation
approach, analyses of certain cause-specific deaths
such as cancer-related mortality may suffer from insuf-
ficient statistical power due to limited sample sizes,
follow-up duration, diabetes severity, and blood ves-
sel damage assessments. Notably, the study does not
address whether the degree of diabetes control influ-
ences mortality outcomes.

The potential applications of proteomics in T2D
are vast, spanning disease pathogenesis elucidation,
biomarker discovery, therapeutic target identifica-
tion, risk assessment, and prevention strategies. For
instance, You et al. [6] developed a disease- and death-
specific proteomic risk score (ProRS) using plasma
proteomics and artificial intelligence, demonstrating
clinical utility in predicting major health outcomes.
Similarly, Slieker et al. [7] employed advanced protein
screening to identify biomarkers associated with glyce-
mic deterioration in T2D, while Unterhuber’s team [8]
integrated proteomics with deep learning to improve
mortality prediction accuracy. Such advancements
underscore the broad implications of proteomics for
enhancing disease prediction accuracy, optimizing
personalized treatments, and advancing drug develop-
ment and validation, ultimately contributing to pre-
ventive and therapeutic strategies.
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Conclusions

Recent studies underscore the growing significance of
proteomics in mortality prediction for T2D. Specific
proteins demonstrate distinct mortality risk associa-
tions in T2D and non-T2D patients, and insights into
T2D-specific pathways offer valuable directions for
clinical and precision medicine. However, the predic-
tive models’ accuracy and utility could benefit from
larger sample sizes, longer follow-up periods, and age
stratification. Further development of disease-spe-
cific predictive models is also warranted. Expanding
research to encompass other metabolic disorders could
broaden the utility of protein markers across various
disease scenarios.

In conclusion, proteomics-based mortality predic-
tion models represent a promising avenue for per-
sonalized treatment and prevention strategies. Our
suggestions aim to refine an already outstanding study,
and we eagerly anticipate future contributions from the
authors that may shed additional light on this critical
area of research.
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