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ABSTRACT

Background: Sodium-glucose-linked transporter 2 inhibitors (SGLT2i) may have antitumor effects. Previous studies analyzing
their role in mortality and progression did not account for potential confounders, including cancer treatment, performance sta-
tus, inflammatory markers, and nutritional status. This study aims to evaluate the impact of SGLT2i treatment on mortality and
progression while considering these potential confounders.

Methods: A retrospective cohort study was conducted. A total of 526 patients with cancer (302 women, mean age 64 years, range
40-79years) were divided into two cohorts based on whether they were taking SGLT2i at the time of their cancer diagnosis and
followed for 1year or until death. All patients on SGLT2i were taking these drugs at standard clinical doses. Additional data
collected included basic demographic variables, metabolic and lifestyle characteristics, cancer treatment received, performance
status, inflammatory markers, and nutritional status. The primary endpoints were mortality and progression.

Results: Patients taking SGLT2i at the time of cancer diagnosis (n =41) were more likely to have type 2 diabetes, to be male, to
be ever-smokers, and to be older than patients not taking SGLT2i. In univariate analyses, SGLT2i treatment at the time of cancer
diagnosis was not associated with mortality or cancer progression. Instead, mortality and cancer progression were positively
associated with a diagnosis of T2D, male sex, older age, heavy alcohol drinking, ever-smoker status, poor performance status,
increased inflammation, malnutrition, tumor site, cancer stage, and lack of cancer treatment. After adjusting for these potential
confounders, SGLT2i treatment was not significantly associated with mortality or cancer progression.

Conclusions: Our results suggest that the impact of SGLT2i treatment on cancer outcomes is limited under standard clinical
dosing conditions.
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1 | Introduction

The potential antitumor properties of antidiabetic drugs are an
area of growing interest. Metformin was the first antidiabetic
agent to show promising antitumor effects across various can-
cer types, although these effects may be limited by the need for
high-dose concentrations [1]. This paved the way for the inves-
tigation of other antidiabetic agents, such as sodium-glucose-
linked transporter 2 (SGLT2) inhibitors (SGLT2i), which are a
family of drugs that increase the urinary excretion of glucose
and sodium [2]. While SGLT2i were originally developed to treat
diabetes, they have also been proven effective in the treatment
of heart failure [3-7] and chronic kidney disease [8-10]. Several
mechanisms have been proposed to explain the cardiorenal ben-
efits of SGLT2i in patients with or without diabetes [11], includ-
ing an indirect epigenetic effect [12]. This epigenetic mechanism
may result from increased ketogenesis associated with SGLT2i
[13], as elevated levels of B-hydroxybutyrate can lead to histone
modifications that help prevent inflammation and glucotoxicity
[12]. More recently, SGLT2i have been suggested to exert poten-
tial antitumor effects [14-16]. However, the role of SGLT2i in the
treatment of cancer in real-life conditions remains unknown.

Cancer cells rely heavily on glucose as their main source of en-
ergy [17]. Laboratory-based studies showed that cancer cells
from diverse tissue types express SGLT2 receptors, as well as
sodium-glucose-linked transporter 1 receptors [14]. These find-
ings prompted real-life research to evaluate whether SGLT2i
could play a role in cancer prevention or treatment. One set of
studies focused on determining whether there is an association
between SGLT2i treatment and the incidence of new cancer di-
agnoses. Although most of these studies found no significant
association between SGLT2i treatment and cancer incidence
[14, 18-25], some suggested a reduced risk of organ-specific [26]
and overall [27, 28] cancer incidence in patients treated with
these drugs. Despite these promising results, previous research
also raised concerns about an increased risk of kidney cancer
in patients taking SGLT2i [25]. Another set of studies investi-
gated the potential role of SGLT2i as a component of an antitu-
mor treatment regimen [28-32]. These studies showed reduced
mortality rates in patients with cancer taking SGLT2i [28, 29],
particularly in those with non-small cell lung cancer [30], liver
cancer [31], and colorectal cancer [32]. However, these studies
did not take into account other important confounding factors
that could affect the results.

The cancer treatment received is a critical factor in cancer sur-
vival and progression rates, and not all previous studies adjusted
for this covariate [28, 30, 31]. In two previous studies that ac-
counted for cancer treatment received, patients taking iSGLT2
were more likely to undergo surgery, which may explain the
better outcomes observed [30, 31]. Similarly, several previous
studies did not adjust for performance status [28, 30, 31], another
important determinant of cancer outcomes, because the cancer
treatment chosen is highly dependent on performance status
[33, 34] and because poor performance status is itself associated
with decreased survival [35, 36]. In addition, it is known that
physicians are less inclined to prescribe SGLT2i to patients at
high risk of frailty [37], which could further skew the results.
Indeed, patients treated with SGLT2i were younger in some of
the studies showing beneficial effects of these drugs on cancer

outcomes [30, 31]. Similarly, the majority of the aforementioned
studies [29-32] did not account for patients' inflammatory status.
New tools have emerged to assess inflammatory status, such as
the systemic inflammation response index (SIRI). An elevated
SIRI indicates an increase in neutrophils and/or monocytes and
a decrease in lymphocytes, reflecting an imbalance between
pro- and anti-inflammatory factors [38-40]. Similar to classic
inflammatory markers such as hypoalbuminemia, an elevated
SIRI has prognostic value for poor cancer outcomes [38-41].
Hypoalbuminemia is not only a marker of inflammation, but
may also indicate poor nutritional status [41-43]. Malnutrition
and weight loss are other well-known predictors of mortality in
patients with cancer [44-47] that were also not taken into ac-
count in some previous studies evaluating the impact of SGLT2i
on cancer outcomes [28-32], even considering that SGLT2i are
known to favor weight loss [3, 5, 7].

It is therefore unclear whether SGLT2i are useful in the treat-
ment of cancer. The present study aims to be the first to eval-
uate the impact of SGLT2i treatment on cancer mortality and
progression while adjusting for patients’ performance status,
inflammatory markers, and nutritional status. By addressing
these potential confounding factors, we aim to provide a more
accurate assessment of the relationship between SGLT2i use and
cancer outcomes.

2 | Patients and Methods
2.1 | Study Design and Population

A retrospective cohort study was conducted at the Central
University Hospital of Asturias, a tertiary care center in Spain.
All patients who attended their first medical oncology consul-
tation between October 1, 2022, and February 28, 2023, were
consecutively preselected. The eligible population included
individuals aged 40-79years with a newly diagnosed cancer
within the previous 6 months, and only those with data for a
1-year follow-up period or until the occurrence of death were
included. The excluded population consisted of patients with
in situ tumors, patients with synchronous tumors, participants
in double- or triple-blind clinical trials, and patients with hema-
tological malignancies, to ensure cohort homogeneity. After ap-
plying these criteria, a total of 526 patients (224 men, mean age
64years [standard deviation 9years]) were ultimately enrolled
and followed for 1year (Figure 1). The sample was divided into
two cohorts: one consisting of patients who were taking SGLT2i
at the time of cancer diagnosis (n =41), and the other consisting
of patients who were not taking SGLT2i at the time of cancer
diagnosis (n =485). Figure 1 shows the cancer types of the study
participants and the daily doses of SGLT2i they were taking. No
patient was taking doses of SGLT2i that exceeded the maximum
approved daily doses (Figure 1) [48].

2.2 | Data Collection

Patient characteristics collected at the time of cancer diagnosis
included age, sex, body mass index (BMI), performance status
using the Eastern Cooperative Oncology Group Performance
Status (ECOG-PS) score [35], smoking history (current and
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Patients with newly diagnosed cancer
who attended their first medical
oncology consultation between October
1, 2022 and February 28, 2023 (n=1062)

Did not meet inclusion criteria (n=395)
Age >79 years old (n=97)
Age <40 years old (n=26)
Diagnosed >6 months prior to consultation (n=272)

A 4

y

Met inclusion criteria (n=667)

Met exclusion criteria (n=70)
In situ tumors (n=32)
Synchronous tumors (n=32)
Participants in double- or triple-blind clinical trials (n=6)

Enrolled patients (n=597)

Incomplete data or loss of follow-up (n=71)

A 4

A 4

Study participants (n=526)
Patients with cancer of the lung (n=133), breast
(n=122), colon and rectum (n=65), pancreas
(n=41), mouth, pharynx, and larynx (n=20),
stomach (n=17), brain (n=17), ovary and fallopian
tube (n=15), uterus (n=13), urinary bladder
(n=12), cervix (n=12), bile duct (n=12), kidney
(n=11), skin (n=11), prostate (n=6), esophagus
(n=3), anus (n=3), muscle and subcutaneous
tissue (n=3), thyroid (n=2), non-filiated primary
(n=2), ureter (n=1), pleura (n=1), small intestine
(n=1), retroperitoneum (n=1), penis (n=1), testis

(n=1)
v v
Patie:nts takir.1g Patients not taking
SGLT2i at the time SGLT2i at the time
of cancer diagnosis of cancer diagnosis
(n=41) (n=485)
Dapagliflozin (n=21,

dose 10 mg/day),
empagliflozin (n=14,
dose 10-25 mg/day),
canagliflozin (n=5,
dose 100-300
mg/day), and
ertugliflozin (n=1,
dose 5 mg/day)

FIGURE1 | Flowchart of the study. SGLT2i, sodium-glucose-linked transporter 2 inhibitors.
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former smokers were considered ever-smokers), and alcohol
consumption (patients who reported drinking >30g/day of al-
cohol were considered heavy alcohol drinkers). Metabolic char-
acteristics recorded included known diagnosis of type 2 diabetes
(T2D) prior to cancer diagnosis and treatment with different
antidiabetic agents at the time of cancer diagnosis: SGLT21i, met-
formin, dipeptidyl peptidase-4 inhibitors (DPP4i), glucagon-like
peptide-1 receptor agonists (GLP-1 RA), and insulin. Laboratory
data collected at the time of cancer diagnosis included neutro-
phil, lymphocyte, and monocyte counts to calculate the SIRI
(neutrophilsx monocytes/lymphocytes) [38], and serum albu-
min concentrations. Cancer-related variables included histologi-
cal type, primary cancer site, and stage at diagnosis [49]. Cancers
of the pancreas, lung, pleura, brain, esophagus, stomach, and
bile duct were considered high-mortality cancers in some anal-
yses [50]. The following data were collected during the 1-year
follow-up period: cancer treatment received (cancer surgery,
chemotherapy, radiotherapy, and/or immunotherapy), change in
BMI at 3-6 months (preferably at 3 months) compared with BMI
at the time of cancer diagnosis (%BMI, calculated as [[BMI at
3-6months/BMI at diagnosis] x 100]), cancer progression, and
all-cause mortality. Cancer progression and mortality were the
primary endpoints of the study. Cancer progression was defined
by radiologic criteria using the Response Evaluation Criteria in
Solid Tumors (RECIST) [51]. Survival was calculated in months
from diagnosis to death from any cause, and progression-free
survival was calculated in months from diagnosis to progression
or death, whichever occurred first.

2.3 | Statistical Analyses

Categorical variables were compared using the chi-square test
(X?) and continuous variables were compared using Student's
t-test. Kaplan-Meier survival analysis, along with the log-
rank test, was used to evaluate differences in survival and
progression-free survival according to the use of SGLT2i at the
time of cancer diagnosis. Additionally, Cox proportional haz-
ards regression models were used for multivariate analysis of
survival and progression-free survival, adjusting for potential
confounders. All statistical tests were two-tailed, and a p value
of less than 0.05 was considered indicative of statistical signifi-
cance. The analyses were performed using IBM SPSS Statistics,
version 21.

3 | Results

Of the 526 patients recruited, 41 (7.7%) were taking SGLT2i at
the time of their cancer diagnosis. As expected, patients taking
SGLT2i at the time of cancer diagnosis had a higher frequency
of T2D than those not taking SGLT2i (Table 1). In fact, 92.7%
(38/41) of the patients who were taking SGLT2i at the time of
cancer diagnosis had a known diagnosis of T2D. The remaining
three patients were taking SGLT2i for heart failure with reduced
ejection fraction. Patients taking SGLT2i at the time of cancer
diagnosis were also more likely to be male, to be ever-smokers,
and to be older than those not taking SGLT2i (Table 1).

During the 1-year follow-up period, 152 (28.8%) patients died
(first primary endpoint) and 218 (41.4%) experienced cancer

progression or death (second primary endpoint). Patients who
were taking SGLT?2i at the time of cancer diagnosis had similar
mortality and progression rates to those who were not taking
SGLT2i (Table 1). Instead, mortality and cancer progression
were associated with older age, male sex, diagnosis of T2D,
worse performance status, ever-smoker status, heavy alcohol
drinking, lower BMI or %BMI, and higher inflammatory status
(including a higher SIRI and lower serum albumin concentra-
tions). As expected, primary tumor site, histologic cancer type,
tumor stage at diagnosis, and cancer treatments received were
also associated with mortality and cancer progression (Table 1).
Given that male sex was associated with both poor cancer out-
comes and the use of SGLT2i (Table 1), a sex-stratified analysis
was performed to evaluate the impact of SGLT2i on cancer mor-
tality and progression (Table S1). Again, this analysis showed
no significant association between SGLT2i use and cancer
outcomes.

Univariate survival analyses further showed that the use of
SGLT?2i at the time of cancer diagnosis was not associated with
mortality or cancer progression (Figure 2). In multivariate sur-
vival analyses (Cox regression), the use of SGLT2i at the time of
cancer diagnosis was also not significantly associated with mor-
tality or cancer progression (Table 2). Similarly, the use of other
antidiabetic agents was also not associated with these cancer
outcomes. In contrast, receiving any type of cancer treatment
(including cancer surgery, radiotherapy, chemotherapy, or im-
munotherapy) remained associated with better cancer outcomes
(Table 2). Low-serum albumin levels, impaired performance
status (ECOG-PS > 2), cancers with known high mortality rates
[50], and advanced stage at diagnosis (Stage III or IV) also main-
tained a positive association with mortality and cancer progres-
sion in all regression models (Table 2).

4 | Discussion

The objective of this study was to investigate the impact of
SGLT2i treatment on cancer outcomes (mortality and progres-
sion). To our knowledge, this study is the first to evaluate the
impact of SGLT2i treatment on mortality and cancer progression
while controlling for potential confounding factors, including
performance status, inflammatory markers, and nutritional sta-
tus. Despite the initial hypothesis suggesting that treatment with
SGLT2i might influence cancer outcomes, our results showed no
significant difference in cancer survival or progression between
patients who received SGLT2i and those who did not.

Univariate analyses in our study showed that patients taking
SGLT2i at the time of cancer diagnosis did not have a higher
frequency of mortality or cancer progression during 1year of
follow-up. However, SGLT2i users had a higher frequency of
T2D and were more likely to be male, ever-smokers, and older
than those not taking SGLT2i. All these factors associated with
SGLT2i treatment were also associated with poor cancer out-
comes. However, after adjusting for these potential confound-
ers (Table 2, Model 1), we found that SGLT2i treatment was not
significantly associated with cancer mortality and progression.

Standardized scales such as ECOG-PS and the Karnofsky Scale
are often used by oncologists to assess the overall condition of
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Treated with SGLT2i 40 37 34 32 29 26 38 34 28 25 22 20
FIGURE2 | Kaplan-Meier analysis for mortality (left panel) and cancer progression (right panel).

patients [35, 36]. These scales are useful in guiding cancer treat-
ment as they provide information on the tolerability of such
treatments, especially in patients older than 65years [34]. In
our study, and consistent with previous studies showing that
ECOG-PS has prognostic value for mortality [35], impaired
performance status at diagnosis (defined as ECOG-PS >2) was
independently associated with poor cancer outcomes. For these
reasons, performance status is a confounding factor that needs
to be controlled for when evaluating the impact of drugs such
as SGLT2i on cancer outcomes. Some previous studies reporting
beneficial effects of SGLT2i on cancer survival did not adjust for
this important covariate [28, 30, 31]. In our study, SGLT2i use at
cancer diagnosis was also not associated with mortality or can-
cer progression after adjusting for performance status. Contrary
to our results, some previous studies showed beneficial effects of
SGLT2i in cancer after adjusting for performance status [29, 32].
However, these [29, 32] and other studies [28, 30, 31] did not
account for other variables that were also associated with mor-
tality in our study, such as inflammatory status [29-32] and nu-
tritional status [28-32].

Classic and novel inflammatory markers, such as hypoalbu-
minemia and an elevated SIRI, respectively, are known to be
associated with increased mortality in patients with cancer
[38, 39, 52-56]. In our study, both low-serum albumin concen-
trations and an elevated SIRI were associated with mortality
and cancer progression in univariate analyses (Table 1), but
only albumin remained associated with these poor cancer out-
comes in multivariate analyses (Table 2). In contrast to SIRI,
hypoalbuminemia might also be considered a classic marker of
nutritional status [41-43], although its usefulness in assessing
malnutrition is currently much debated [57, 58]. This possible
dual meaning of serum albumin levels may give hypoalbumin-
emia a superior prognostic value for cancer outcomes, as nutri-
tional status is an established prognostic factor in cancer. The
prevalence of malnutrition in patients with cancer is as high
as 76% [59]. Previous studies showed higher mortality rates in

patients with cancer who lose significant weight after surgery
[47], during chemotherapy [44, 45], or during radiotherapy [46].
In our study, weight loss during follow-up (reported as %BMI)
was also higher in patients who died or experienced cancer
progression. Similarly, patients with low-normal BMI (< 25kg/
m?) at the time of cancer diagnosis had high mortality and pro-
gression rates. Although obesity (BMI>30kg/m?) is another
known risk factor for cancer progression in certain cancers
[60], our results showed that the frequency of progression was
higher in patients with low-normal BMI than in those with obe-
sity. This finding may be explained by unmeasured factors such
as cancer-related cachexia, which is particularly common in pa-
tients with advanced disease [61]. Larger studies are needed to
compare the impact of low-normal BMI versus obesity in each
cancer type. Although SGLT2i have the potential to exert anti-
inflammatory effects [12] and promote moderate weight loss
[3, 5, 7, 62], our results showed that both inflammatory status
at diagnosis and changes in BMI during follow-up were similar
in SGLT2i users and nonusers. Furthermore, after adjusting for
these potential confounders, SGLT2i use at the time of cancer
diagnosis was not significantly associated with mortality or
cancer progression.

A major limitation of our study is the observational design,
which limits our ability to establish a causal relationship be-
tween SGLT2i use and cancer outcomes. The study encompasses
a diverse range of tumor types and has a relatively small sample
size for each one, which hindered the analysis of the effect of
SGLT?2i treatment in each individual cancer type. In particu-
lar, it would have been of interest to assess the role of SGLT2i
on kidney cancer survival and progression, as there is growing
concern about an increased incidence of kidney cancer in pa-
tients treated with these drugs [25, 63]. The impact of SGLT2i
on cancer outcomes was assessed by whether patients were tak-
ing the drug at the time of cancer diagnosis, without analyzing
whether they continued to take SGLT2i for the remainder of the
follow-up period. We chose this intention-to-treat approach to
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TABLE 2 | Multivariate analyses of factors associated with mortality and cancer progression (Cox regression).

Death Progression
Hazard ratio 95% CI P Hazard ratio 95% CI P
Model 1 Sex (man) 1.43 1.01-2.04 0.043 1.58 1.17-2.12 0.002
Age at diagnosis (years) 1.04 1.02-1.06 <0.001 1.02 1.01-1.04 0.001
Type 2 diabetes (yes) 1.57 1.06-2.33 0.023 1.40 0.99-1.97 0.053
SGLT2i at diagnosis (yes) 0.65 0.35-1.20 0.174 0.71 0.42-1.19 0.203
Ever-smoker (yes)? 2.20 1.42-3.39 <0.001 1.94 1.37-2.75 <0.001
Model 2 Sex (man) 1.01 0.66-1.55 0.940 1.03 0.72-1.47 0.850
Age at diagnosis (years) 1.01 0.98-1.03 0.389 1.00 0.98-1.02 0.617
Type 2 diabetes (yes) 1.24 0.74-2.08 0.399 1.05 0.67-1.63 0.815
BMI at diagnosis (kg/m?) 1.01 0.98-1.05 0.384 1.00 0.97-1.03 0.926
Serum albumin at 0.95 0.92-0.99 0.015 0.96 0.94-0.99 0.025
diagnosis (g/L)
SIRI at diagnosis (score)® 1.00 0.99-1.00 0.657 1.00 0.99-1.00 0.351
ECOG-PS>2 (yes) 2.33 1.36-3.97 0.002 1.70 1.06-2.75 0.028
High-mortality cancer (yes)® 2.38 1.50-3.79 <0.001 1.86 1.30-2.68 0.001
Advanced stage at 6.26 1.95-20.13 0.002 6.54 2.84-15.06 <0.001
diagnosis (yes)d
Any cancer treatment (yes)® 0.14 0.07-0.28 <0.001 0.23 0.12-0.42 <0.001
SGLT2i at diagnosis (yes) 0.74 0.36-1.51 0.416 0.87 0.48-1.57 0.654
Ever-smoker (yes)? 1.49 0.89-2.49 0.123 1.43 0.95-2.16 0.083
Heavy alcohol drinker (yes)f 1.84 1.00-3.38 0.047 1.40 0.82-2.39 0.213
Model 3 Sex (man) 1.10 0.76-1.58 0.601 1.18 0.88-1.59 0.261
Age at diagnosis (years) 1.00 0.98-1.03 0.390 1.00 0.98-1.02 0.587
ECOG-PS>2 (yes) 2.42 1.48-3.93 <0.001 1.75 1.15-2.67 0.009
High-mortality cancer (yes)® 2.57 1.73-3.84 <0.001 2.08 1.53-2.84 <0.001
Advanced stage at 9.18 3.32-25.40 <0.001 6.71 3.57-12.61 <0.001
diagnosis (yes)d
Any cancer treatment (yes)® 0.12 0.07-0.23 <0.001 0.20 0.12-0.34  <0.001
SGLT2i at diagnosis (yes) 0.70 0.33-1.48 0.358 0.78 0.41-1.46 0.445
Metformin at diagnosis (yes) 1.29 0.73-2.29 0.369 1.03 0.63-1.68 0.892
DPP4i at diagnosis (yes) 0.67 0.33-1.33 0.255 0.95 0.53-1.67 0.864
GLP-1 RA at diagnosis (yes) 0.62 0.20-1.84 0.390 1.13 0.46-2.78 0.782
Insulin at diagnosis (yes) 1.35 0.65-2.80 0.408 0.94 0.48-1.84 0.877
Heavy alcohol drinker (yes)" 1.88 1.12-3.15 0.017 1.54 0.97-2.43 0.063

Note: Model 1 included 523 patients. Model 2 included 321 patients. Model 3 included 489 patients. Serum albumin levels at diagnosis were not included in Model 3
because these data were available for only 349 patients. When serum albumin levels were included in Model 3, they maintained a negative association with cancer
outcomes, while the rest of the model results did not change significantly (data not shown). p <0.05 are highlighted in bold.

Abbreviations: BMI, body mass index; CI, confidence interval; DPP4i, dipeptidyl peptidase 4 inhibitors; ECOG-PS, Eastern Cooperative Oncology Group Performance
Status; GLP-1 RA, glucagon-like peptide-1 agonists; SGLT2i, sodium-glucose-linked transporter 2 inhibitors; SIRI, systemic inflammation response index.
2Current and former smokers were considered ever-smokers.

"The SIRI was calculated as (neutrophil countx monocyte count/lymphocyte count) from blood samples collected at the time of cancer diagnosis.

€Cancers of the pancreas, lung, pleura, brain, esophagus, stomach, and bile duct were considered to have a high mortality rate.

d“Yes” in patients who were diagnosed with stage IIT or IV cancer.

““Yes” in patients who received any cancer treatment, including cancer surgery, radiotherapy, chemotherapy, or immunotherapy.

fPatients who reported drinking >30g/day of alcohol were considered heavy drinkers.
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avoid confounding by indication bias. As shown in Table S2,
the few patients who discontinued or started SGLT2i during
follow-up had unequal frequencies of poor cancer outcomes
(particularly, mortality). Patients who were taking SGLT2i at
the time of cancer diagnosis, but who discontinued these drugs
during follow-up (n=38), had a high frequency of poor cancer
outcomes (possibly they were de-intensified from antidiabetic
treatment due to their poor clinical condition, which may have
made antidiabetic treatment a low priority). Consistent with pre-
vious studies showing that SGLT2i are less likely to be started
in fragile individuals [37], patients not taking SGLT2i at cancer
diagnosis who started these drugs during follow-up (n=12) had
a low frequency of poor cancer outcomes (possibly they were
intensified on antidiabetic treatment because their clinical con-
dition was good, allowing prioritization of diabetes control).
Future prospective studies with longitudinal data on the use
of antidiabetic drugs after diagnosis are needed to fill this gap.
Additionally, we did not evaluate the effect of the duration of
exposure to SGLT2i prior to the cancer diagnosis, the impact
of concurrent use of other common cancer drugs like cortico-
steroids, or whether there is a synergistic effect with antitumor
agents. This highlights the need for larger studies to validate our
findings and explore additional variables that could influence
outcomes in patients with cancer taking SGLT2i. Although our
study did not find a significant association between cancer out-
comes and the use of SGLT2i at doses commonly used in clin-
ical practice [48], both previous laboratory-based and real-life
studies suggested that the beneficial effects of SGLT2i for cancer
treatment may be dose-dependent [14, 29-31]. Further research
is needed to determine the optimal dose of SGLT2i to achieve a
potential antitumor effect.

In conclusion, our study highlights the critical impact of per-
formance status, inflammatory markers, and nutritional sta-
tus on cancer outcomes. Our results showed a nonsignificant
association between SGLT2i and performance status, inflam-
matory markers, and malnutrition. After adjusting for these
confounders, SGLT2i were not associated with either mortality
or cancer progression during 1year of follow-up. These find-
ings suggest that the potential benefits of SGLT2i in cancer
treatment may be limited under standard clinical dosing con-
ditions. While the potential antitumor effects of SGLT2i re-
main a topic of interest, larger prospective studies are needed
to validate these results after adjusting for other potential con-
founders and to evaluate the effect of higher doses of SGLT2i
on cancer outcomes.
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