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EDITORIAL COMMENT
Growth Differentiation Factor-15
A Promising Biomarker and Target in Cancer Patients
Markus S. Anker, MD,a,b,c,d Lars Bullinger, MD,e,f,g Ulrich Keller, MD,e,f,g Muhammad Shahzeb Khan, MD, MSCh,i,j
P atients with cancer are predisposed to hemo-
static dysfunction with resulting thromboem-
bolic and bleeding complications. The current

literature primarily focuses on risk prediction and bio-
markers for venous thromboembolism (VTE), while
there is a paucity of biomarkers for assessing bleeding
events. Bleeding in cancer may be driven by local tu-
mor invasion, angiogenesis, systemic effects of the
malignancy, impairment of hepatic function due to
liver metastasis, or anti-cancer treatments and may
be worsened by treatment-emergent factors such as
thromboprophylaxis or hematological abnormalities
such as thrombocytopenia and myelosuppression
from either the cancer or cancer therapies. The risk
for a hemorrhagic complication in patients on antico-
agulation is higher in cancer vs non-cancer cohorts
regardless of the anticoagulant used.1 Current guide-
lines suggest individual assessment of VTE risk before
initiating primary thromboprophylaxis.2 Hence, there
is also a need for a reliable marker for bleeding risk
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assessment to reflect a cancer patient’s hemostatic
status and guide treatment decisions.

One promising biomarker seems to be growth dif-
ferentiation factor (GDF)-15, a stress-response cyto-
kine from the transforming growth factor b

superfamily, which has shown prognostic value in
predicting bleeding risk in malignancy.3 Under
normal conditions, there is minimal production of
GDF-15. However, GDF-15 plays a role in energy bal-
ance regulation and immunomodulation in states of
high stress such as infection, chronic disease, or
malnutrition. In cancer, GDF-15 has been proposed to
drive carcinogenesis through angiogenesis, metas-
tasis, and impedance of chemotherapy, leading to
disease progression. Clinically, it has been vastly
studied as a prognostic biomarker, with potential to
predict bleeding risk in a diverse patient population.4

In this issue of JACC: CardioOncology, Englisch
et al5 report their results from the CAT-BLED (Vienna
Cancer, Thrombosis, and Bleeding) study, a prospec-
tive, observational cohort study including 779 cancer
patients initiating systemic anticancer therapies.
GDF-15 was recorded at baseline, 3 months, and
6 months, and the patients were followed for up to 2
years for thrombotic and bleeding events. The results
showed that GDF-15 performed well in independently
predicting major bleeding events at 12 months, with
patients above the median GDF-15 level (1,864 ng/L)
showing higher event rates (13% vs 5%; P < 0.001).
Higher GDF-15 levels were also associated with
increased all-cause mortality and any clinically rele-
vant bleeding, but not associated with thromboem-
bolic events.

The investigators should be congratulated for
conducting this elegant study. Multiple cardiology
scores are regularly used in the clinic to assess he-
mostatic status and risk. The CHA2DS2-VA score is one
of the most commonly used assessment of thrombo-
embolic risk and was recently updated to remove the
https://doi.org/10.1016/j.jaccao.2025.01.001
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female sex category from the score.6 The risk of
bleeding is assessed by tools like the widely estab-
lished HAS-BLED score or the more contemporary
CAT-BLEED score, specifically designed to evaluate
bleeding risk in anticoagulation treatment of atrial
fibrillation and cancer-associated thrombosis.7,8

Deciding whether to initiate oral anticoagulation is
always a careful clinical consideration made together
by physicians and patients, guided by current clin-
ical guidelines and tailored to the individual’s risk
profile and overall health status. Although throm-
boembolic risk can be reduced with effective oral or
intravenous anticoagulation, there typically is an
associated increased risk of bleeding events with
anticoagulation.

Bleeding complications in cancer patients repre-
sent a significant clinical challenge, often compli-
cating treatment strategies and impacting patient
outcomes. Current predictive models to assess
bleeding risk perform poorly in oncology pop-
ulations.8 Therefore, GDF-15 might be very useful for
clinicians to get an additional objective measure for
bleeding risk assessment. It is therefore especially
interesting that the investigators compared the
prognostic power of GDF-15 with the HAS-BLED and
CAT-BLEED scores and found that a model using
GDF-15 alone outperformed both scores in predicting
major bleeding, represented by a higher c-statistic.
The incorporation of GDF-15 also significantly
improved the discriminatory power of the afore-
mentioned scores.

GDF-15’s integration into clinical practice holds
promise for revolutionizing bleeding risk stratifica-
tion in oncology. Cancer patients often face the dual
challenge of high thromboembolic and bleeding risks,
particularly when anticoagulation therapy is consid-
ered. By incorporating GDF-15, clinicians may achieve
more precise risk assessments, enabling personalized
therapeutic strategies. For example, in those at
increased risk of bleeding, an alternative strategy that
may be considered is left atrial appendage closure.
Furthermore, GDF-15’s objective measurement could
serve as a valuable adjunct to clinician–patient dis-
cussions regarding the benefits and risks of anti-
coagulation therapy.

At the same time, it should also be accounted for
that mortality was high in this study with 45% of
patients dying over the 2-year follow-up. Notably, the
patients who died could not have a bleeding event,
thereby influencing the main outcome of the study.
However, GDF-15 itself was a strong predictor of all-
cause mortality. This is consistent with previous
studies that have shown GDF-15’s association with
overall survival.9 The absence of an association
between GDF-15 and VTE further supports its appli-
cability. Common hemostatic and inflammatory
markers are often linked to both bleeding and
thrombosis. This makes them less effective for inde-
pendently assessing bleeding risk in cancer patients,
who are frequently in a hypercoagulable state. In this
context, GDF-15 may offer a more specific and reliable
option, as it can better distinguish bleeding risk
without being influenced by thrombotic status of the
patient.

The role of GDF-15 in cancer goes beyond its as-
sociation with hemorrhagic complications. Cancer
cachexia is a devastating complication that affects
50% to 80% of advanced cancer patients and results
in poor functional status, treatment tolerance, and
survival.10-12 Elevated GDF-15 levels are found in
patients with cancer cachexia and are considered to
be a main driver of anorexia and weight loss in solid
cancers.13 The potential of GDF-15 as a therapeutic
target was recently investigated in a phase 2 clinical
trial, which assessed the effects of ponsegromab, a
humanized monoclonal antibody designed to inhibit
GDF-15, in patients with non–small cell lung cancer,
pancreatic cancer, or colorectal cancer.14 The trial
demonstrated that inhibiting GDF-15 led to signifi-
cant improvements, including weight gain, increased
physical activity, and a reduction in cachexia
symptoms. These findings further underscore the
potential role and novel therapeutic options of
GDF-15 in cancer.

Beyond cancer, GDF-15 has been widely studied in
the field of cardiovascular research. Before the eval-
uation of bleeding in cancer, GDF-15 is a well-
established predictor of major bleeding, as well as
adverse cardiovascular events and all-cause mortality
in patients with atrial fibrillation on oral anti-
coagulation.15 GDF-15 has thus already been incor-
porated into bleeding risk prediction scores in atrial
fibrillation, such as in the ABC (Age, Biomarkers,
Clinical History) risk score. With the current findings
of the CAT-BLED study, this precedence can possibly
be followed for bleeding risk prediction in cancer.
In patients with ischemic or nonischemic cardiomy-
opathy, GDF-15 has been reported to also predict
all-cause mortality as well as heart failure hospitali-
zations.16 In patients with acute myocardial infarc-
tion, GDF-15 is associated with sudden cardiac death
within 24 hours of the event.17 The role of GDF-15 in
cancer and cardiovascular disease is summarized in
Figure 1.

In summary, this study by Englisch et al5 highlights
GDF-15 as a powerful biomarker for bleeding risk
stratification in cancer patients. Its superior predic-
tive performance compared with existing scores,



FIGURE 1 Potential Role of GDF-15 in Cardio-Oncology
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GDF-15 is an emerging biomarker and therapeutic target in cardio-oncology with diverse applications. In cancer, GDF-15 may predict major

bleeding risk and all-cause mortality, whereas in cardiovascular diseases, GDF-15 may serve as a prognostic marker for bleeding in atrial

fibrillation, hospitalization in heart failure, and mortality in atrial fibrillation, cardiomyopathy, and coronary artery disease. Given the aging

population and the frequent coexistence of cancer and cardiovascular disease, monitoring and targeting GDF-15 may provide significant

benefits.
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coupled with its specificity for bleeding over throm-
botic events, makes it a valuable addition to clinical
risk assessment tools. Beyond its prognostic role,
GDF-15’s involvement in cancer cachexia and its po-
tential as a therapeutic target broaden its relevance in
oncology. Moreover, GDF-15’s established role in
prediction of bleeding and death in various cardio-
vascular diseases such as atrial fibrillation, heart
failure, and myocardial infarction further un-
derscores its pathophysiologic role in systemic,
chronic diseases. With the growing field of cardio-
oncology and the increasing recognition of the
shared pathophysiology and mutual risk amplifica-
tion between cancer and heart disease, GDF-15 may
be a promising biomarker for prognostic and thera-
peutic applications with the potential to address
critical gaps in managing overlapping risks in these
patient populations.
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