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Abstract

Sodium-glucose cotransporter-2 (SGLT2) inhibitors have become a cornerstone in the management of type 2 diabetes
mellitus, chronic kidney disease and heart failure because of their established cardiovascular and renal benefits. Along-
side these effects, consistent increases in hemoglobin and hematocrit have emerged as a characteristic hematologic
response. Initially attributed primarily to hemoconcentration resulting from osmotic diuresis, accumulating evidence
indicates that enhanced erythropoiesis, driven predominantly by increased erythropoietin production and improved
iron availability, represents the principal mechanism. While these changes are usually modest, a subset of patients
develops erythrocytosis exceeding conventional diagnostic thresholds, raising important questions regarding differen-
tial diagnosis, thrombotic risk, and clinical management. Recent observational studies, systematic evidence syntheses,
and emerging hematologic data have refined our understanding of SGLT2 inhibitor-associated erythrocytosis. Reported
incidence varies considerably according to the population studied, follow-up duration, and diagnostic criteria. Although
most available evidence does not demonstrate a consistent association between SGLT2 inhibitor-associated erythrocy-
tosis and arterial or venous thromboembolic events, recent studies suggest that increased risk in selected subgroups
cannot be excluded. Consequently, the clinical significance of this increasingly recognized phenomenon remains in-
completely defined. This narrative review critically appraises the current evidence regarding the incidence, pathophys-
iological mechanisms, thrombotic implications, differential diagnosis, and management of SGLT2 inhibitor-associated
erythrocytosis. We also present four real-world clinical cases illustrating its heterogeneous presentation, the frequent
coexistence of alternative contributors to secondary erythrocytosis, and its reversibility following drug withdrawal.
Integrating current evidence with these clinical observations, we propose a pragmatic diagnostic approach aimed at
excluding primary hematologic disorders and alternative secondary causes while supporting individualized decisions
regarding continuation of SGLT2 inhibitor therapy. Given the substantial cardiorenal benefits of these agents, manage-
ment should remain individualized, balancing the degree and clinical context of erythrocytosis against the expected
benefits of continued treatment.
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INTRODUCTION

Sodium-glucose cotransporter-2 (SGLT2) inhibitors have
reshaped the therapeutic landscape of type 2 diabetes
mellitus, chronic kidney disease (CKD) and heart failure
(HF), extending well beyond glycemic control to provide
substantial cardiovascular and renal protection.? Their
benefits are consistent across a broad spectrum of pa-
tients, including those without diabetes, and have led
to their widespread adoption in nephrology and cardiol-
ogy practice.? Notably, these agents reduce the risk of
end-stage kidney disease and improve outcomes in HF,
regardless of ejection fraction.'?

Alongside these well-established effects, clinical trials and
real-world studies have consistently observed increases in
hemoglobin and hematocrit.>® Initially attributed largely
to hemoconcentration, these hematologic changes are
now understood to reflect a more complex biological re-
sponse involving stimulation of erythropoiesis.5’

Although several reviews have discussed erythrocytosis
associated with SGLT2 inhibitor therapy and its relevance
in patients with CKD, HF and diabetes,®° recent obser-
vational studies, systematic reviews and meta-analyses,
together with new insights from the hematology liter-
ature, have refined our understanding of its incidence,
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biological mechanisms, thrombotic risk and clinical
management,&1013

This narrative review examines the current evidence re-
garding the incidence, pathophysiological mechanisms,
clinical significance, diagnostic evaluation and manage-
ment of SGLT2 inhibitor-associated erythrocytosis. Where
appropriate, we critically discuss the available evidence,
distinguish well-supported findings from emerging hypoth-
eses, and highlight areas in which uncertainty remains.
We also present four real-world clinical cases illustrating
common diagnostic challenges and demonstrate how a
structured diagnostic algorithm can be applied in routine

clinical practice.

EFFECTS OF SGLT2 INHIBITORS ON HEMO-
GLOBIN AND HEMATOCRIT

Randomized controlled trials have consistently demon-
strated modest but reproducible increases in hemoglo-
bin and hematocrit after initiation of SGLT2 inhibitor
therapy.®®> In CREDENCE, canagliflozin increased mean
hemoglobin by 7.1 g/L and hematocrit by 2.4% compared
with placebo.? Similarly, DAPA-CKD showed a sustained
increase in hematocrit of approximately 2.3%, with cor-
rection of baseline anemia in more than half of affected
patients, regardless of diabetes status.*

Comparable findings have been reported in cardiovascular
outcome trials. In EMPA-REG OUTCOME, both empagli-
flozin doses produced sustained increases in hematocrit
that were significantly greater than those observed with
placebo.* Mediation analyses identified changes in hemo-
globin and hematocrit as the strongest statistical mediators
of the reduction in cardiovascular mortality.™> However,
these analyses cannot establish causality, and the observed
association may reflect underlying biological processes
triggered by SGLT2 inhibition rather than a direct protective
effect of increased hemoglobin or hematocrit per se.?®

The temporal profile of this response further supports a
biological mechanism beyond simple volume contraction.
Hemoglobin levels increase after initiation of therapy and
remain elevated during follow-up, a temporal pattern diffi-
cult to explain by persistent hemoconcentration alone.®1°
In a recent multicenter real-world cohort of patients with
heart failure, among patients without erythrocytosis at
baseline who subsequently developed erythrocytosis, the
median time to its development was 7 months.*® This pro-
longed temporal pattern further supports an erythropoi-
etic response and suggests that assessment limited to the
early weeks after treatment initiation may underestimate
the long-term hematologic effect.5016

Overall, available evidence supports a class effect of SGLT2
inhibitors on hemoglobin and hematocrit.?” Although
modest differences between individual agents have been
described, comparative evidence remains limited, relying
predominantly on observational studies and indirect com-
parisons rather than head-to-head randomized trials.®

INCIDENCE, ASSOCIATED FACTORS

AND CLINICAL SIGNIFICANCE OF
ERYTHROCYTOSIS

Although modest increases in hemoglobin and hematocrit
are consistently observed with SGLT2 inhibitor therapy,
the incidence of clinically significant erythrocytosis varies
considerably across studies, ranging from about 2% to
over 20%, depending on the population studied, follow-up
duration, diagnostic thresholds, and frequency of labora-
tory monitoring.t?

Large randomized trials have reported mean increases
in hemoglobin of about 0.5-1.0 g/dL and hematocrit of
2%-5%.>*71% Smaller observational series have occasion-
ally described more pronounced increases.'’® However,
these findings should be interpreted in the context of
substantial heterogeneity in study populations, diagnostic
thresholds, follow-up duration, and ascertainment meth-
ods, as highlighted in a recent systematic review.!!
Several factors have been associated with an increased
likelihood of developing erythrocytosis, including male
sex, higher body mass index, smoking and hyperten-
sion.®>1° Disease-specific differences have also been de-
scribed. Patients with heart failure tend to exhibit a more
pronounced increase in hemoglobin, whereas those with
chronic kidney disease exhibit a more modest increase.
These findings suggest that the hematologic response to
SGLT2 inhibitors may be influenced by both patient-specif-
ic characteristics and underlying disease states.
Erythrocytosis associated with SGLT2 inhibitors appears
to be reversible upon discontinuation of therapy,'**® sup-
porting a drug-related secondary mechanism.® However,
its clinical significance remains uncertain, particularly re-
garding thromboembolic risk.

In a large retrospective cohort study including 6787 pa-
tients, Lee et al reported an erythrocytosis incidence of
16.9%, whereas thrombotic events occurred in only 0.5%
of treated patients.’® Importantly, only five patients had
erythrocytosis at the time of the thrombotic event, and
all events were arterial, occurring in individuals with sub-
stantial baseline cardiovascular comorbidity.!® Together
with the association between thrombosis and baseline
antithrombotic therapy, these findings suggest that the
observed risk was more likely driven by underlying patient
characteristics than by erythrocytosis itself.1°

Smaller, highly selected cohorts have reported higher
thrombotic event rates. In a series of 100 patients with
JAK2-unmutated erythrocytosis, Gangat et al observed a
thrombotic event rate of about 10%, although they found
no association with hemoglobin or hematocrit levels.®
Thrombosis was more frequent among patients undergo-
ing phlebotomy, a finding that likely reflects confounding
by indication rather than a harmful effect of phlebotomy
itself.’®

Large comparative analyses have not demonstrated a con-
sistent association between SGLT2 inhibitor-associated
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erythrocytosis and thrombotic risk.6'61%2 |n propensity
score-matched studies, erythrocytosis was more frequent
among patients treated with SGLT2 inhibitors compared
with other antidiabetic agents, yet no increase in myocardial
infarction, stroke, or venous thromboembolism was ob-
served.® Similarly, pooled analyses of randomized trials have
demonstrated increased rates of erythrocytosis without a
corresponding rise in thrombotic events,* findings that have
been replicated in real-world cohorts of patients with heart
failure.’®2 In a post hoc analysis of the EMPEROR-Preserved
trial, empagliflozin increased the incidence of erythrocytosis,
but this was not associated with an increased risk of athero-
thrombotic events, and neither baseline nor incident eryth-
rocytosis was linked to adverse outcomes.

However, more recent studies suggest that this relation-
ship may be more nuanced in selected patient subgroups.
A pooled analysis of the CREDENCE and CANVAS trials
demonstrated that in males, the effect of canagliflozin var-
ied according to baseline hematocrit, shifting from benefit
at lower levels to a signal toward increased myocardial
infarction risk at higher levels, particularly in those with
erythrocytosis at baseline.?? Similarly, Chen et al found
that although overall thromboembolic risk was not uni-
formly increased with SGLT2 inhibitor use, patients who
developed erythrocytosis had a higher incidence of arteri-
al and venous thrombotic events.'* These findings should
nevertheless be interpreted cautiously. The CREDENCE/
CANVAS findings derive from a subgroup analysis and
should be considered hypothesis-generating, whereas the
observational nature of the study by Chen et al leaves it
susceptible to residual confounding.1*??

Taken together, the available evidence suggests that while
erythrocytosis is an increasingly recognized and reproduc-
ible effect of SGLT2 inhibitor therapy, its relationship with
thromboembolic risk remains complex and incompletely
understood. Current evidence does not support a consist-
ent causal association between SGLT2 inhibitor-associat-
ed erythrocytosis and thromboembolic events, although
a potential increase in risk in selected subgroups cannot
be excluded. Nevertheless, careful clinical assessment re-
mains appropriate, particularly in patients with additional
thrombotic risk factors or pre-existing erythrocytosis.

PATHOPHYSIOLOGICAL MECHANISMS

The mechanisms underlying SGLT2 inhibitor-associated
erythrocytosis are complex and multifactorial. Initially, the
increase in hemoglobin and hematocrit observed with these
agents was attributed to hemoconcentration.® However,
this explanation alone is insufficient, as increases in hemo-
globin and hematocrit persist for weeks to months.#%2% In
addition, increases in reticulocyte count and changes in
iron metabolism support enhanced erythropoiesis rather
than a simple reduction in plasma volume.®

The best-supported mechanism involves stimulation
of erythropoiesis through increased erythropoietin

production.®*2 By inhibiting sodium and glucose reab-
sorption in the proximal tubule, SGLT2 inhibitors reduce
cortical oxygen consumption and may facilitate recovery
of erythropoietin-producing interstitial fibroblasts, which
are often dysfunctional in CKD, particularly diabetic kidney
disease.?®*?® In parallel, increased distal sodium delivery
increases oxygen consumption in the outer medulla,” a
physiological change proposed to promote HIF-2a acti-
vation, a key regulator of erythropoietin gene transcrip-
tion.%?>2% Together, these mechanisms provide the most
plausible explanation for the sustained increase in eryth-
ropoiesis observed during SGLT2 inhibitor therapy.>?
Accumulating evidence also supports an important role
for altered iron metabolism in the erythropoietic re-
sponse to SGLT2 inhibitors.>*® Treatment is associated
with suppression of hepcidin, increasing iron availability
through enhanced intestinal absorption and mobilization
from macrophage and hepatic stores.>?® These changes
are accompanied by reductions in ferritin and increases
in transferrin and soluble transferrin receptor levels, con-
sistent with increased iron mobilization and utilization for
erythropoiesis.?#?>?¢ This coordinated regulation of iron
homeostasis may explain why SGLT2 inhibitors can sus-
tain erythropoiesis even in patients with functional iron
deficiency.>?

Additional mechanisms have been proposed but remain
less well established. Experimental and mechanistic
studies suggest that SGLT2 inhibitors activate nutrient
deprivation signaling pathways involving SIRT1 and AMPK,
which may enhance HIF-2a activity and suppress hepcidin
production.® Similarly, increased ketone body production
has been hypothesized to stimulate erythropoietin syn-
thesis, although direct clinical evidence supporting this
mechanism remains limited.?*2¢

Overall, current evidence supports a multifactorial model
in which stimulation of erythropoietin production and co-
ordinated changes in iron metabolism represent the prin-
cipal mechanisms underlying SGLT2 inhibitor-associated
erythrocytosis, whereas the contribution of nutrient-sens-
ing pathways and ketone metabolism remains less certain.

DIFFERENTIAL DIAGNOSIS AND CLINICAL
EVALUATION

As erythrocytosis associated with SGLT2 inhibitors has
become increasingly recognized, referrals to hematology
have also increased, often prompted by hemoglobin or
hematocrit values exceeding diagnostic thresholds for
polycythemia vera (PV).22 From a clinical standpoint, SGLT2
inhibitor-associated erythrocytosis is thought to represent
an erythropoietin-driven, non-clonal process.®*? However,
distinguishing drug-induced erythrocytosis from primary
or alternative secondary causes is essential, as manage-
ment and prognostic implications differ substantially.?%
The initial evaluation should confirm persistent erythro-
cytosis and include a comprehensive clinical assessment
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for secondary causes, such as smoking, chronic hypoxic
lung disease, obstructive sleep apnea, androgen use, and
erythropoietin-producing tumors.'>?® A detailed medica-
tion review is also essential, particularly for agents known
to stimulate erythropoiesis, including testosterone and
exogenous erythropoietin.'2?°

Measuring serum erythropoietin levels is a useful part of
the diagnostic workup. Elevated or inappropriately normal
levels support secondary erythrocytosis, whereas sup-
pressed levels raise suspicion for PV.12?° However, serum
EPO levels should not be interpreted in isolation, as nor-
mal values do not exclude PV and may also be observed
in secondary erythrocytosis. Their interpretation should
therefore be integrated with clinical findings and molecu-
lar testing.’>% In the series of 100 patients with JAK2-un-
mutated erythrocytosis, Gangat et al reported normal or
increased erythropoietin levels in all informative cases,
supporting an erythropoietin-driven mechanism.®

JAK2 mutation testing is a central component of the diag-
nostic evaluation when a clonal myeloproliferative disor-
der is suspected, particularly because PV may coexist with
or be unmasked by secondary erythropoietic stimuli.®2
In patients with a strong clinical suspicion of PV, serum
EPO measurement and JAK2 V617F mutation testing
should be performed concurrently rather than sequential-
ly based on EPO results.1>%

Features warranting further investigation include a his-
tory of thrombosis, aquagenic pruritus, splenomegaly,
unexplained persistent erythrocytosis, leukocytosis or
thrombocytosis.®2% In contrast, a stepwise diagnostic ap-
proach may be appropriate in patients with a low clinical
probability of a myeloproliferative neoplasm, guided by
the clinical context and hematological findings.?
Although uncommon, JAK2 mutations have been identified
in patients presenting with erythrocytosis during SGLT2
inhibitor therapy, likely reflecting previously unrecognized
PV rather than a drug-induced process.®*? In patients with
negative JAK2 V617F testing but persistent clinical suspi-
cion of PV, additional evaluation, including JAK2 exon 12
mutation testing and bone marrow examination, should
be considered according to current diagnostic criteria.!>?
Overall, evaluating erythrocytosis in patients treated with
SGLT2 inhibitors should follow a structured approach that
prioritizes excluding primary hematologic disorders and
other secondary causes before attributing erythrocyto-
sis to SGLT2 inhibitor therapy alone.>?* We propose a
pragmatic diagnostic algorithm to guide the evaluation of
erythrocytosis during SGLT2 inhibitor therapy (Fig. 1).
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1. Identify erythrocytosis
Hemoglobin > 16,5 g/dl {men) or >
16,0 gfdl {women) andfor hematocrit
according to WHO thresholds [8].
v

2, Confirm persistence and exclude
dehyt /l n
Repeat complete blood count (CBC) to
confirm persistent elevation
r
3. Evaluate secondary causes
Smoking
Dbstructive sleep apnea
Chronic lung disease/hypoxia
Testosterona or androgen use
Exogenous erythropoietin or other drugs
Renal or hepatic tumars (particularly if EPO elevated)
¥
4. Initial laboratory assessment
CBG for leukocytosis or thrombocytosis
Ferritin, peripheral blood film and liver function
tests
Serum erythropoietin level
JAK2 VE17F variant testing when PV is suspected
{concurrently with EPO measuremant)
Additional molecular testing if leukocytosis/
thrombocytosis present
* Abdominal imaging when clinically indicated
A4

5. Integrate clinical and laboratory findings
Is there significant clinical or laboratory suspicion of PV
or ancther myeloproliferative pl irr ive of
serum EPO lavels?

P

No, features suggest /\
secondary/non-clonal pmc:} ; Yes, features suggest PV/MPN

B. Possible PV or other MPN
Low EPO levels
Leukocytosis andfor thrombocytosis
Splenomegaly
Agquagenic pruritus
History of thrombaosis
JAK2 VB17F variant or othar clonal

A. Likely secondary or non-clonal
erythrocytosis

Narmal or high EPO (does not exclude

Fv)

Isolated enythrocytosis (without

leukocytosis or thrombocytosis)

|dentifiable secondary cause andlor

JAK2 VE17F variant negative marker detected
v v
Hankgarnait Management
= ivi ized decision regarding i
continuation of SGLTZ inhibitor Refar to hematology

thevasy JAK2 m:n‘li teslif\g.whan V.S‘I?.F.is
Adress reversible secondary causes
Assess individual thrombotic risk
based on comorbidities and clinical
context

Reassess if erythrocytosis progresses

or new symptoms develop

¥ L4

General principles

Routine prophylactic phlebotomy is not recommended in patients wath SGLT2
inhibitor-associated erythrocytosis in the absence of symptoms or other
established indications.
Antiplatelet therapy is not routinely indicated solely on the basis of secondary
erythrocytosis; use only when otherwise clinically indicated.
* Shared decizion-making with the patient is ezsential

Consider bone marrow biopsy
Manage according to hematology
guidelines for PV/MPN

Reassess the role of continuing SGLT2
inhibitar on an individual basis

*Inthe p A Leul hr is, consider testing for CALR, MPLM or other relevant mutations.
**Hf negative JAK2 W17F but high suspicion on PV, conaider testing alse JAK2 varinnts in exons 12-15,
CBEC - Complete blood count: Py - Policitemia Vera; EFO - enythropoieting MPH - my i

Figure 1. Suggested approach to erythrocytosis during SGLT2 inhibitor therapy.

CLINICAL MANAGEMENT AND
UNCERTAINTIES

The optimal management of SGLT2 inhibitor-associated
erythrocytosis remains uncertain, reflecting the limited and
heterogeneous nature of the available evidence. Current
data suggest that thrombotic risk is generally low and of-
ten attributable to underlying cardiovascular comorbidities
rather than erythrocytosis itself.51%*! Large observational
studies and analyses of randomized trials have not demon-
strated a consistent increase in thromboembolic events,
although some studies suggest a potential increase in risk in
selected subgroups.®3*22 However, most available studies
were not specifically designed to assess thrombotic risk as-
sociated with SGLT2 inhibitor-induced erythrocytosis, and
the evidence should therefore be interpreted cautiously.

Given the well-established cardiovascular and renal ben-
efits of SGLT2 inhibitors, current evidence and expert
recommendations do not support routine discontinuation
of therapy solely due to erythrocytosis.»*#!2 The recent
update on JAK2-unmutated erythrocytosis emphasiz-
es that thrombotic risk is not clearly increased in most
forms of secondary erythrocytosis and that management
should focus on the underlying cause rather than routine
therapeutic interventions.?? Accordingly, the decision to
continue or discontinue SGLT2 inhibitor therapy should be
individualized, taking into account the underlying indica-
tion, the degree of erythrocytosis, alternative causes, and
the overall clinical context.

In patients with marked or progressive erythrocytosis,
temporary treatment interruption may be considered
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following individualized assessment, particularly when
additional thrombotic risk factors are present or the
underlying etiology remains uncertain. Such decisions
should balance the established cardiorenal benefits of
SGLT2 inhibitors against potential risks, recognizing that
evidence regarding the clinical consequences of marked
erythrocytosis remains limited. Reintroduction may be
considered in selected patients with compelling cardi-
orenal indications, provided that close hematological
monitoring is maintained. However, recurrence of eryth-
rocytosis following rechallenge should prompt reassess-
ment of the risk—benefit balance, as illustrated by one of
our clinical cases.

In clinical practice, management should begin with con-
firmation of persistent erythrocytosis and exclusion of
alternative secondary and primary causes, as outlined
above.>? Referral to hematology is appropriate when a
JAK2 mutation is detected or when the etiology remains
unclear.

Based on expert opinion, treatment with an SGLT2 inhib-
itor is not necessarily contraindicated in patients with an
underlying myeloproliferative neoplasm. In patients with
a clear cardiorenal indication, therapy may be continued
provided that close hematologic monitoring is maintained
and the underlying myeloproliferative neoplasm is appro-
priately managed.®

Current evidence does not demonstrate a consistent
benefit of phlebotomy in reducing thrombotic risk in this
population, and some studies have reported higher event
rates among patients undergoing phlebotomy, likely re-
flecting confounding by indication.*® Accordingly, routine
or prophylactic phlebotomy is not recommended in SGLT2
inhibitor-associated erythrocytosis.®#? Therapeutic phle-
botomy may nevertheless be considered on an individual
basis for symptom control in selected patients.?

In contrast to polycythemia vera, where antiplatelet ther-
apy is routinely recommended, no evidence supports
routine antiplatelet therapy specifically for SGLT2 inhibi-
tor-associated erythrocytosis.? Decisions regarding these
interventions should therefore be individualized, taking
into account the patient’s overall thrombotic risk profile
and clinical context.*

Patients should be informed about the possibility of eryth-
rocytosis during SGLT2 inhibitor therapy and the current
uncertainty regarding its thrombotic implications. Shared
decision-making and appropriate hematological monitor-
ing remain essential, particularly when treatment contin-
uation or reintroduction is being considered.

REAL LIFE CLINICAL CASES

Casel

An 80-year-old man with chronic kidney disease, type 2
diabetes mellitus, and ischemic heart disease developed
erythrocytosis several years after initiation of SGLT2

inhibitor therapy, with a further rise in hemoglobin fol-
lowing the switch from dapagliflozin to empagliflozin,
reaching a peak hemoglobin level of 17.9 g/dL. Hemato-
logic investigation showed negative JAK2 mutation testing
and normal erythropoietin levels. During the diagnostic
workup, obstructive sleep apnea was also identified,
representing a potential alternative contributor to sec-
ondary erythrocytosis. After discontinuation of the SGLT2
inhibitor, hemoglobin levels returned to the normal range
within two months, supporting an association between
SGLT2 inhibitor therapy and erythrocytosis. Dapagliflozin
therapy was not reintroduced during the reported fol-
low-up period.

Case 2

A 43-year-old man with IgA nephropathy (Oxford classifi-
cation MO EO S1 TO CO) was started on dapagliflozin in Au-
gust 2024. At treatment initiation, hemoglobin was 14.1
g/dL. Following dapagliflozin initiation, progressive eryth-
rocytosis was observed, with hemoglobin increasing to
16.2 g/dL in November 2024, 17.0 g/dL in February 2025,
and peaking at 18.0 g/dL with hematocrit >50% in Octo-
ber 2025. Dapagliflozin was subsequently discontinued
and the patient was referred to Hematology for further
evaluation. Investigation showed erythropoietin levels
within the normal range. After withdrawal of dapaglifloz-
in, hemoglobin levels gradually improved, decreasing to
17.6 g/dL in December 2025, 16.8 g/dL in January 2026,
and 16.4 g/dL in May 2026. Renal function remained sta-
ble throughout follow-up, supporting a likely contributory
role of SGLT2 inhibitor therapy in the development of
erythrocytosis. Dapagliflozin was not reintroduced during
follow-up.

Case 3

A 51-year-old man with hypertension, hyperuricemia, pso-
riatic arthritis, obesity, and a previous smoking history was
referred to Nephrology for evaluation of proteinuria, and
dapagliflozin was initiated in June 2025 as an antiprotein-
uric measure. Hemoglobin levels progressively increased
from 16.8 g/dLin 2019 to 18.2 g/dLin May 2025 and 20 g/
dL in November 2025 following SGLT2 inhibitor initiation.
He was subsequently referred to Hematology for evalua-
tion of erythrocytosis. At presentation to the Hematology
clinic, hemoglobin was 18.1 g/dL and hematocrit 53.7%.
Investigation showed elevated erythropoietin levels (24
mU/mL) and negative JAK2 mutation testing, consistent
with secondary erythrocytosis. Obesity and snoring also
raised suspicion for obstructive sleep apnea as a potential
contributing factor. Hematology initiated low-dose aspirin
and therapeutic phlebotomy. Dapagliflozin was discontin-
ued, and follow-up showed improvement in blood counts,
with hemoglobin decreasing to 16.9 g/dL and remaining
stable at 17.3 g/dL in May 2026. Given the presence of
erythrocytosis before treatment initiation, these findings
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suggest that dapagliflozin may have contributed to the  Collectively, these four cases illustrate the heterogeneous
worsening of a pre-existing erythrocytosis rather than  clinical presentation of SGLT2 inhibitor-associated erythro-
being its sole cause. Dapagliflozin was not reintroduced  cytosis. Despite differences in underlying kidney disease,

during follow-up. baseline hemoglobin levels, and concomitant risk factors
such as obstructive sleep apnea, all patients underwent
Case 4 clinical evaluation for alternative causes, and hemoglobin

A 54-year-old man with hypertension, dyslipidemia, gout,  levels improved following SGLT2 inhibitor discontinuation.
and CKD due to biopsy-proven secondary focal segmen-  JAK2 V617F testing was negative in the patients in whom
tal glomerulosclerosis associated with hypertension it was performed.

developed erythrocytosis during dapagliflozin therapy, Importantly, treatment discontinuation in these cases
with hemoglobin increasing from 16.2 g/dL in January reflected individualized clinical decisions made in the con-
2021 to 18.2 g/dL in May 2022. Hematological evaluation  text of substantial erythrocytosis and evolving evidence
showed normal erythropoietin levels (8.4 mIU/mL) and  regarding its clinical implications, and should not be in-
negative JAK2 mutation testing, and Hematology initiated  terpreted as a recommendation for routine withdrawal of
therapeutic phlebotomies in July 2022. Mild obstructive ~ SGLT2 inhibitors. In one patient, worsening erythrocytosis
sleep apnea was also diagnosed. Dapagliflozin was tem-  following dapagliflozin reintroduction further supported
porarily discontinued in February 2024, with hemoglobin  a drug-related contribution, although the persistence of
decreasing to 16.5 g/dL in April, although intermittent  erythrocytosis during the initial treatment interruption
erythrocytosis persisted. Following reintroduction in De-  suggests a multifactorial etiology.

cember 2024, and despite positive airway pressure ther-  These observations, summarized in Table 1, highlight the
apy initiated in February 2025 and repeated therapeutic  importance of systematically evaluating alternative causes
phlebotomies, hemoglobin increased to 18.4 g/dL (hema-  of erythrocytosis and individualizing treatment decisions
tocrit 53.9%) in October 2025. Definitive discontinuation ~ while acknowledging the temporal association between
of dapagliflozin was decided in March 2026, followed by  SGLT2 inhibitor exposure and changes in hemoglobin
a decrease in hemoglobin to 16.3 g/dL in May 2026. This  levels.

clinical course supports a contributory role of dapaglifloz-

inin a likely multifactorial erythrocytosis.

Table 1. Summary of real-world cases of erythrocytosis associated with SGLT2 inhibitor therapy.

Case

Age/ SGLT2 Baseline Hb, Peak Hb, Ncihpil Clinical
ex

CKD etiology EPO, mUl/mL JAK2

S inhibitor g/dL g/dL reintroduction outcome

Hb returned to

Cardiorenal-metabolic Empaglifiozin 13.9 179 12 Negative No basellngaﬂgr
syndrome empagliflozin

suspension.

1 80/M

Hb returned to
2 43/M IgA nephropath Dapaglifiozin ~ 14.1 18.0 12 Not No baseline after
& phropathy pag ’ ’ performed dapagliflozin

suspension.

Hb improved
after
dapagliflozin

3 51/M Isolated proteinuria Dapagliflozin  18.2 20.0 24 Negative No discontinuation
despite initial
phlebotomy and
aspirin therapy.

Erythrocytosis
recurred after
dapagliflozin
reintroduction
and resolved
following
definitive
discontinuation.

4 54/M  Secondary FSGS Dapagliflozin ~ 16.2 18.2 8.4 Negative Yes

CONCLUSION biological response in which enhanced erythropoiesis
SGLT2 inhibitors are associated with a consistent increase  appears to play a predominant role. As the use of these
in hemoglobin and hematocrit, reflecting a complex agents continues to expand, erythrocytosis has become
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an increasingly recognized clinical finding that generally
represents a secondary and potentially reversible process.
Current evidence does not support a consistent associa-
tion between SGLT2 inhibitor-associated erythrocytosis
and thromboembolic events, although available data
remain limited and some uncertainty persists regarding
specific patient subgroups. Consequently, erythrocytosis
developing during SGLT2 inhibitor therapy should prompt
appropriate evaluation to exclude primary hematologic
disorders and alternative secondary causes.

Given the substantial cardiovascular and renal benefits
of SGLT2 inhibitors, current evidence does not support

Data Availability Statement

routine discontinuation of therapy solely on the basis of
erythrocytosis. Management should instead rely on indi-
vidualized risk assessment and shared decision-making,
balancing the expected cardiorenal benefits of treatment
against potential risks in each patient.

Prospective studies are needed to better define the
long-term clinical implications of SGLT2 inhibitor-asso-
ciated erythrocytosis and to establish evidence-based
management strategies. Until then, a pragmatic approach
integrating current evidence with clinical judgment re-
mains essential.

The data underlying this article will be shared on reasonable request to the corresponding author.
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