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Relevance: Administration of SGLT2-receptor inhibitors in oncosurgical patients with diabetes mellitus could lead to a formidable
complication — the development of euglycemic diabetic ketoacidosis (EDKA) — a specific condition that is difficult to diagnose in a wide
range of specialists. The lack of information about this complication and, thus, vigilance due to normal glucose levels complicates early
detection of EDCA in surgical patients. Regarding oncosurgical patients, data on the prevalence of SGLT2-associated EDCA in the
early postoperative period is limited. The presented clinical case highlights the significant risks of intraoperative surgical stress and

prolonged fasting in patients on SGLT?2 inhibitor therapy, as well as the difficulties in timely recognition of this condition.

This paper aimed to increase the alertness and raise the awareness of clinical specialists about the risk of EDCA development in
oncosurgical patients after the administration of SGLT2 inhibitors in the early postoperative period, the importance of timely diagnosis
of this condition, and the ways of its treatment, using the example of the described clinical case.

Methods: The article describes a clinical case of an oncosurgical patient who developed EDKA in the early postoperative period as

a complication of SGLT2 inhibitors administration.

Results: In the early postoperative period following the administration of dapagliflozin, the patient developed EDKA, which was
successfully managed through adequate hydration with balanced crystalloid solutions, correction of glycemia with intravenous insulin
infusion and 10% glucose solutions, and the correction of acid-base and blood electrolytes balance.

Conclusion: This clinical case demonstrates the importance of early diagnosis and treatment of EDCA as a rare but dangerous

complication of SGLT?2 inhibitors in oncosurgical patients.
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Introduction: SGLT2 inhibitors represent a new gener-
ation of oral antihyperglycemic agents for treating type 2
diabetes mellitus (T2DM). These medications lower blood
glucose levels by inhibiting glucose reabsorption in the
proximal renal tubules, thereby promoting glucosuria [1].
They are often preferred due to their cardiovascular and
renal protective effects; however, their use has been asso-
ciated with certain metabolic complications [2]. The most
notable — though rare — of these is euglycemic diabet-
ic ketoacidosis (EDKA), a condition that occurs with nor-
mal or near-normal blood glucose levels (<13.8 mmol/L or
250 mg/dL). EDKA arises from increased ketone produc-
tion due to enhanced lipolysis and decreased insulin se-
cretion, typically due to insufficient carbohydrate intake
[3]. A similar condition, known as “starvation ketosis,” is
well-documented in non-diabetic patients. However, this
form of ketoacidosis is atypical in diabetes, and normal
blood glucose levels can delay diagnosis, leading to an in-
creased risk of metabolic complications [4]. A particularly

vulnerable subgroup includes oncology patients with dia-
betes who are undergoing surgical procedures. The post-
operative period is characterized by numerous metabol-
ic stressors, such as fasting, insulin resistance, and surgical
stress responses, all of which can accelerate the onset of
EDKA in patients taking SGLT2 inhibitors. Delayed recog-
nition of this condition can lead to serious complications,
including metabolic acidosis and hemodynamic instabil-
ity [5]. Therefore, prevention, early detection, and timely
management of this complication are crucial to improving
patient outcomes [6].

Materials and methods: This article presents a case
of euglycemic diabetic ketoacidosis (EDKA) in the ear-
ly postoperative period in a patient of uro-oncological
profile receiving SGLT2 inhibitor therapy. The patient
was hospitalized at the Kazakh Institute of Oncology
and Radiology (KazIOR), Almaty, Kazakhstan, in 2025.
The patient provided signed informed consent for all
procedures, as well as for the use of treatment outcomes
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for scientific research, educational, academic, and pro-
motional purposes.

Clinical case:

Patient Information: Patient D., a 56-year-old male,
was admitted on a scheduled basis with a diagno-
sis of stage 1 bladder cancer (C-r of the bladder, stage
1). Comorbidities included: Grade 1 arterial hyperten-
sion, risk level 4 Type 2 diabetes mellitus (T2DM). The
patient was scheduled to undergo transurethral resec-
tion of the bladder (TURB). Medical History: The patient
had been followed by an endocrinologist for over 10
years for T2DM. Over the past year, he had been taking
dapagliflozin (an SGLT2 inhibitor) at a dose of 10 mg/
day. An endocrinologist who examined the patient dur-
ing the pre-hospital phase identified no contraindica-
tions to surgery. An outpatient preoperative anesthe-
siology assessment was conducted at the polyclinic of
KazIOR JSC (Almaty, Kazakhstan). The anesthesiologist
recommended discontinuing dapagliflozin 72 hours
(3 days) prior to surgery. A repeat evaluation was per-
formed after hospital admission, one day before sur-
gery. The anesthesiologist advised the attending physi-
cian to monitor and manage glycemic control and fluid
balance. The surgical procedure was uneventful, last-

Table 1 - Laboratory Tests During Hospitalization

ing 50 minutes, and was performed under regional an-
esthesia — spinal anesthesia at the L3 - L4 level using a
27G needle, with 5 mL of 0.5% Bupivacaine Spinal solu-
tion.

Clinical Data: Laboratory tests conducted the day
before admission revealed blood glucose of 13.5
mmol/L; other parameters were within normal limits.
Only 500 mL of a balanced electrolyte solution was
administered intravenously during surgery. No intra-
operative blood glucose monitoring was performed.
Postoperative observation in the recovery room was
uneventful, and the patient was transferred to the spe-
cialty ward. The next day, routine tests showed 5.8
mmol/L of blood glucose. in the urinalysis, ketonuria
was (++) and glucosuria (+). These findings were ini-
tially interpreted as a reaction to preoperative fasting.
However, the patient’s clinical condition deteriorated,
with emerging signs of decompensated diabetes, and
by the following morning, he was transferred to the in-
tensive care unit (ICU). Further evaluation revealed se-
vere metabolic acidosis, high anion gap due to ketones
(28 mEqg/L), normal blood glucose (6.4 mmol/L), normal
lactate levels, significant glucosuria (++), and marked
ketonuria (++++) (Table 1).

Hospitalization Day Day 0 TURB* Surgery Postgg;rftive ICU** Day 1 ICU Day 2 ICU Day 3
pH 7.1 7.29 7.41
Glucose (mmol/L) 13.5 5.8 6.4 11.6 5.9
HCO, 7.6 24.3 29
pCO, 12.9 46 44.3
Anion Gap 28 10 8
BE*** -24.9 1.3 5.9
Lactate 1.0 0.7 0.6
Ketonuria abs. ++ +++ +H++ +/- abs.
Glucosuria abs. + ++ ++ abs. abs.

Notes: *TURB — Transurethral Resection of the Bladder; **ICU — Intensive Care Unit; ***BE — Base Excess

Diagnostics: Initially, the development of ketoaci-
dosis was attributed to hypovolemia, but the patient
showed no response to fluid resuscitation. It was fur-
ther revealed that the patient had consumed almost
no food since admission due to a poor appetite, had
not maintained proper hydration, and his diabetes was
being managed with insulin based on glucose levels
alone, without carbohydrate supplementation. This
combination of clinical information and laboratory
findings led to the suspicion of euglycemic diabetic ke-
toacidosis (EDKA) in the context of ongoing SGLT2 in-
hibitor therapy.

Treatment: The patient was started on adequate intra-
venous fluid therapy using balanced crystalloids, and a
continuous intravenous insulin infusion was initiated at a
starting dose of 0.1 1U/kg/day. Glycemic levels were close-
ly monitored and corrected accordingly, with a 10% glu-
cose infusion to prevent hypoglycemia. Ongoing moni-
toring included acid-base balance and electrolyte levels.

Results: Ketoacidosis resolved within 48 hours (see
dynamics in Table 1). The patient was subsequent-
ly switched to a subcutaneous insulin regimen. No re-
currence of EDKA occurred during the remainder of the
hospital stay.
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The timeline of the clinical case is presented in Table 2.

Table 2 - Clinical Timeline of EDKA in a Uro-oncological Patient on SGLT2 Inhibitor Therapy

Date Event Note

14.01.2025 | Pre-hospital endocrinology consultation Type 2 diabetes diagnosed; no contraindications for surgery

17.01.2025 | Outpatient preoperative anesthesiology assessment The patient underwent an anesthesiology consultation,
during which discontinuation of dapagliflozin was advised

20.01.2025 | Admission — Day 1 of planned hospitalization Repeat anesthesiology evaluation; 2.5 days since
dapagliflozin withdrawal

21.01.2025 | TURB* surgery Duration: 50 minutes
Anesthesia: SA**

22.01.2025 | Postoperative care in specialty ward

23.01.2025 | Transferred to ICU*** with signs of DM”* decompensation ICU*** Day 1 - Intensive therapy and monitoring initiated

24.01.2025 | ICU*** Day 2 Ongoing intensive care, continuous monitoring, and
correction of acid-base status and glycemic control

25.01.2025 | ICU*** Day 3 Clinical stabilization; resolution of ketoacidosis; transfer to a
ward for further treatment

01.02.2025 | Patient discharged

Notes: *TURB — Transurethral Resection of the Bladder; **SA — Spinal Anesthesia; ***ICU — Intensive Care Unit; "DM — Diabetes Mellitus

Discussion: SGLT2 receptor inhibitors (gliflozins) act
on mechanisms in the proximal renal tubules responsi-
ble for reabsorbing filtered sodium and glucose. Clinically,
this results in reduced blood glucose levels and increased
urinary sodium excretion. These agents are widely used
for glycemic control in diabetes, reducing cardiovascular
event risk in diabetic patients, and treating heart failure.
However, alongside their benefits, SGLT2 inhibitors carry
risks, including genitourinary infections, acute kidney inju-
ry, skeletal fractures, and, notably, ketoacidosis at relative-
ly normal blood glucose levels [7]. Their use also increas-
es perioperative risks, as documented in multiple case
reports of EDKA in surgical patients, highlighting the im-
portance of recognizing this class of hypoglycemic agents
as a potential perioperative risk factor [8]. In a prospec-
tive study involving 759 surgical patients, the incidence of
postoperative SGLT2i-induced ketoacidosis was 0% (95%
Cl: 0 - 0.4%) [9]. Case reports have documented instances
of EDKA occurring in the postoperative period. For exam-
ple, a 58-year-old woman developed EDKA 48 hours after
her last dose of empagliflozin and one day post-neurosur-
gery [10]. In a broader context, a study involving cardiac
surgery patients reported a 70.8% incidence of ketoacido-
sis associated with SGLT2 inhibitor use [11]. However, this
high rate may not be directly extrapolatable to popula-
tions undergoing cancer surgery due to differing patient
characteristics and responses to surgical stress.

Patients undergoing bowel preparation prior to sur-
gery, as well as cancer patients, are often subject to pro-
longed periods of reduced caloric intake. This can lead to
energy depletion and dehydration, particularly when com-
bined with SGLT2 inhibitor therapy. These factors may con-
tribute to the development of EDKA even before the onset
of surgical stress [7]. The perioperative period is marked by

various physiological disturbances, including dehydration
due to fasting, restricted intake, and increased metabolic
demand following surgery, all of which favor ketosis. More-
over, surgical stress triggers a catecholamine surge, stim-
ulating gluconeogenesis, lipolysis, and ketogenesis [12]. A
normal blood glucose level may mask the onset of EDKA,
complicating its early detection. Therefore, clinicians must
maintain a high index of suspicion for EDKA in patients on
SGLT2 inhibitors [13]. Pre- and postoperative fasting and
stress-induced metabolic shifts further exacerbate the ke-
togenic potential of SGLT2 inhibitors [14]. According to the
literature, preoperative discontinuation of SGLT2 inhibitors
and careful perioperative monitoring can reduce the risk of
developing EDKA; however, the optimal duration of drug
withdrawal remains a matter of debate [6]. Current updat-
ed guidelines suggest withholding SGLT2 inhibitors for 3-4
days prior to scheduled surgery [7].

Intraoperative management in diabetic patients also re-
quires attention: glucose monitoring, administration of glu-
cose-containing solutions, and insulin therapy are crucial [8].

Continuous blood gas monitoring is essential for ear-
ly identification and correction of metabolic acidosis. Nu-
tritional support, including adequate carbohydrate intake,
is advised to reduce postoperative ketone production
[15]. Fluid resuscitation, insulin therapy, and careful ke-
tone monitoring are the cornerstones of both the preven-
tion and management of EDKA in postoperative patients
[16]. Educating patients and healthcare providers on early
EDKA symptoms — such as nausea, fatigue, and abdomi-
nal pain — is vital for timely intervention [4]. Skilled endo-
crinology consultation in the perioperative setting is cru-
cial for patients on SGLT2 inhibitors undergoing surgery,
facilitating prevention, early detection, and appropriate
management [8]. A multidisciplinary perioperative ap-
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proach involving endocrinologists, anesthesiologists, and
surgeons is essential to minimize the risk of this potential-
ly life-threatening complication [17].

Conclusion: The presented clinical case highlights the
importance of recognizing EDKA as a potential complica-
tion associated with using and discontinuing SGLT2 inhibi-
tors in the days leading up to surgery and during the early
postoperative period. It is essential to provide patients with
low-dose insulin and carbohydrate support during surgery
to suppress ketogenesis, along with close monitoring of
laboratory parameters to minimize the risk of EDKA, which
can significantly complicate postoperative recovery.

There is a clear need to develop standardized periop-
erative management protocols for patients with diabetes
who are taking SGLT2 inhibitors in order to reduce the risk
of EDKA while preserving the therapeutic benefits of these
agents in diabetes care. Physician education and patient
awareness may also be crucial in preventing or mitigating
the consequences of this potentially serious complication.
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AHJATIIA

OITEPAIIUSITAH KEHUIHI'T EPTE KE3EHJAE OHKOXUPYPI'UAJIBIK BEFIIHI[EFI
NAIOUEHTTEPIAE SGLT2-PEHEIITOPJIAP UHT'UBUTOPJIAPBIMEH EMJIEY
ASACBIHJA OYTVIMKEMHUSAJIBIK IMABETTIK KETOALIM/103:
KIMHUKAJIBIK KAFJIAU
A.X. Mazpynosé', H.P. A6oyxanunos', b.b. Anueea', P.E. JKymabues', B.T.Onzapoaes'

A0 «Ka3aK oHKonorus xaHe pagnonorna FoinbiMu-3epTTey nHCTUTYTbI» AK, Anmarsl, KasakctaH Pecny6nukacel

Oszexminizi: Kanm Ouabemimer ayvlpamvin OHKOAO2UsLIK Haykacmapea SGLT2 peyenmopnapvlibly uHSUOUMOPIAPLIH €H2I3Y
ayvlp ACKbIHYIapea 9Kenyi MYMKIH-262IUKeMUsAnblK, ouademmix xemoayuoozoviy (EDKA) oamywl - xenmezen mamanoapoa ouazHos
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K010 KublH Gonamuli epekuie dcazoail. MyHnoal acKvlny mypaivli aknapammoiy GOIMAYbl JCOHE COUKeCIHUuLe 2II0KO3AHbIY KaLbINNnbl
Oeneetline OAUNAHBICMbL CEP2EKMIK XUpYpeusanvlk naykacmapoa S4KA-nvl epme anvikmayowvl Kuvinoamaowsi. Onepayuadan Keuinei epme
Ke3eHOe2l OHKON02USANbIK, HayKacmapovly konmexkceminoe SGLT2-umen oaiinanvicmol EDCA mapanywl mypanvl Oepexmep wekmeyii. bizoiy
KAUHUKANbIK drcazoativimsiz SGLT2 uneubumopavlx mepanusacvli Kadvlioazan emoenyuiiepoe onepayus itinik Xupypeusivl Cmpeccmiy
JICOHe Y3aK YAKbLM 0pasa yemayovly eaeyii Kayinmepi, cCOHoau-ak 0y s#cazoatiovl YaKmlivl MaHyodebl KUbIHObIKMApPObl KOPCemeol.
3epmmeyoiny maxcamui: SGLT2 meowceciwumepin eHeizymer OallIaHbiCMbl Onepayusoan Ketlinei epme Ke3eHoe OHKOJIOULIbIK
nayxacmapoa EDCA damy kayni mypanvl KIUHUKALLIK MAMAHOAPObIY KblpA2bliblebl MeH Xabapoapiviebli apmmblpy; OCbl JHca20aiobl
YaKmulivl OUASHOCIUKALAYObIH MAKBIZ0bLIbIZbL, COHOAL-AK 0Cbl KIUHUKAIBIK HCA20AU MICATLIHOA OHbL eMOEY HCONOAPBIH 3ePIIME).

AJoicmepi: Maxanaoa onepayuadan xetiinei epme KESEH/E D/[{KA Oamviean OHKOIOUANBIK HAVKACIbIY KIUHUKATILIK HCA20ativl
SGLT?2 meaceciuimepin eneizyoiy acKblHybl peminoe Cunammaiean.

Homuscenepi: Onepayusoan Ketlinei epme keseyoe oanazaughnosunoi Kadwvinoazannan xetiin Haykacka EJJKA ouaenosvl Koiibinovl,
COO0aH Kellin 011 meHOecmipizieen KpUCmaiilouomol epimiHoiiepMeH a0eKeammol 2UOPaAmayusiMet, iuinik uHcyiuHmer dcone 10% emoxosza
epimiHOiciMeH 2nUKeMUsIHbl My3emyMeH, KblUKbLI-He2l3 OANAHCHIH HCOHE KAH dNeKMPOTUMMEPIH My3emy apKblisl commi emoenol.

Kopvitmoinowvi: Biz0iy KAunUKaawlk dcazoatiblmsl3 onkoxupypeusavik naykacmapoa SGLT2 meoceciwumepiniy cupex, Oipax Kayinmi
ackbinywl peminoe EDCA-nbl epme ouacnocmukanay men emoeyoiy Maybl30blibl2blH Kepcemeoi.

Tyiiinoi co3oep: s62nuxemusanviy ouabemmix kemoayuoos (O4KA), SGLT2 uneubumopnapet, /lanaznugnosum.

AHHOTALIUA

SYTIJIIMKEMHAYECKU TUABETUYECKUAN KETOAIIUI03 HA ®OHE TEPAITUH
HNHI'NBUTOPAMM SGLT2-PEIEIITOPOB Y TAHMEHTOB OHKOXHUPYPI'MYECKOI'O
MPOPUJIA B PAHHEM IOCJIEOIIEPAIITMOHHOM IHEPHO/IE:
KIMHNYECKHUHU CJIYUYAHU

A.X. Mazpynos', H.P. A6oyxanunos', b.b. Anuesa', P.E. Kymaoues', b.T. Onzapoaes’
1AO «Kazaxckuit HaquO-M(CHGHOBaTeﬂbCKMVI WHCTUTYT OHKOJIOT U N paauonorum», AJ'IMaTbI, Pe(l'ly6J'IVIKa Kazaxctau

Axmyansuocmu: llpuem uneubumopos SGLT2-peyenmopog y nayuenmos oHKOXUpYpeUUecKux npouiel ¢ caxapHvlm ouabemom
2 muna modicem CONPOBONCOAMbCS SPO3HLIM OCIONCHEHUEM — DA3GUIMUEM IVAUKEMUUeCKO20 OUabemuueckoeo Kemoayuoosa
(DUAKA). Hdannoe cneyugpuueckoe ocnosicHerue 6vizvieaen mpyoHOCMU 8 OUASHOCMUKe Yy MHO2UX cheyuaiucmos. Hedocmamounas
UHGOPMUPOBAHHOCIIL O MAKOM OCLOICHEHUU U, COOMEEMCMBEHHO, OMCYMCMEUe HACMOPOICEHHOCMU U3-30 HOPMATLHO2O YPOBHS
27II0K03b1 3ampyousiem paunee gvisignenue I/[KA y xupypeuueckux nayuenmos. B omuoweHuu onKoxupypeuieckux nayueHmos OanHole
o pacnpocmpanennocmu SGLT2-accoyuuposannozo I/[KA 6 pannem nocneonepayuonnom nepuooe ocpanuyensl. llpeocmagnennviii
KAUHUYECKUT Cy4ail OONoaHsem o0bem c8edeHull, NOOYePKUBAIOWUX 3HAYUMENbHbIE PUCKU, BO3HUKAIOWUE NPU UHMPAONEPAYUOHHOM
Xupypeuueckom cmpecce U OIUMENbHOM 20]100aHuu Yy nayuenmos ¢ mepanuei uneubumopamu SGLT2, a maxoce mpyonocmu
CB0€BPEMENHO20 PACNO3HABAHUSL OAHHO20 COCMOSIHUSL.

ILens uccnedosanus — nogvluieue HACMOPOICEHHOCTU U UHMOPMUPOBAHHOCIU KAUHUYECKUX CReYUATUCIO8 O PUCKE PA3GUMUSL
ONKA y onkoxupypeuueckux nayuenmos na gpone npuema uneudbumopos SGLT2 6 parnnem nocieonepayuoHnom nepuooe, 8axiCHOCmu
C80€8PEMEeHH020 OUALHOCUPOBAHUS OAHHO20 COCMOAHRUS, A MAKJICe CNOCODAX €20 IeueHUsl Ha npumepe OAHHO20 KIUHUYEeCKO20 CIYUdsL.

Memoowi: B cmamve onucan cayuaii KA y nayuenma oHKOXupypeuuecko2o npo@uis 6 paHnem nocieonepayuoHHom nepuooe Ha
¢one npuema uneubumopos SGLT?.

Pesynvmamot: BpannemnocieonepayuonHomnepuooe nocie npuemanpenapama/anaziugrosuny nayuenma ool OUa2HOCMUpo8an
O/IKA, xomopolii 6bl1 YCHeWwHO KYNUpO8awH ¢ HOMOWbIO A0CKEAMHOU 2uopamayui COAIAHCUPOSAHHBIMU KPUCTIALIOUOHBIMU
pacmeopamu, KOppexyuu eauKemMul 6HympugeHHoU uHgy3uetl uHCyIuHa u pacmeopog 2awkosvl 10%, koppexkyuu KUCi0mHo-uei0uHo2o
bananca u 2AeKmMpoIUmos Kpogu.

3akntouenue: Jjannviil cayuai 0eMOHCMPUPYem 8ANCHOCHb C80e8peMeHHoU JuacHocmuku u koppexyuu I/[KA kax pedkoeo, Ho
onacrozo ocnodichenus npuema uneubumopos SGLT2 y nayuenmos onKoxupypeuiecko2o npopuis.

Knioueswle cnosa: syenuxemuueckuii ouabemuyeckuii kemoayuoos (IAKA), uneubumopwr SGLT2, [anaznugrozumn.
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