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Abstract. Background. Sodium glucose cotransporter-2 inhibitors (SGLTZ2i) are novel therapeutic agents that be-
came available in the treatment of type 2 diabetes mellitus (T2DM). This group of antidiabetic agents are associated
with reduced glycated hemoglobin (HbA1c), fasting glucose, body weight and body mass index (BMI) in diabetic
patients. All those beneficial effects may also be associated with a reduction in inflammatory burden. The purpose
of the study is to compare neutrophil to lymphocyte ratio (NLR), a novel inflammatory marker derived from hemo-
gram, before and 6 months after SGLT2i treatment in diabetic subjects. We also aimed to compare fasting glucose,
HbA1c and other metabolic parameters as well as anthropometric measures (weight, BMI) before and 6 month after
initiation of SGLT2i therapy. Materials and methods. The subjects with type T2DM that show up in internal medi-
cine outpatient clinics of Abant Izzet Baysal University Hospital between January 2021 and December 2021 were
enrolled to the study. Pretreatment and posttreatment NLR and other parameters were compared. We also obtained
pretreatment and posttreatment laboratory data including urea, creatinine, fasting glucose, HbA1c, glomerular fil-
tration rate, aspartate and alanine transaminases, plasma sodium and potassium. Results. Fasting glucose was
reduced from 195 + 72 mg/dl in pretreatment period to 146 + 53 mg/dl in posttreatment period (p < 0.001). HbA1c
was reduced from 9.1 + 1.7 % in pretreatment period to 7.7 + 1.7 % in posttreatment period (p < 0.001). The NLR
before treatment was 2.6 + 1.2 % before SGLTZ2i treatment and was reduced to 2.2 + 0.6 % in 6™ month of SGLT2i
therapy. NLR was significantly decreased after treatment (p = 0.003). Conclusions. We suggest that NLR levels
could be a marker of reduced inflammatory burden in T2DM subjects receiving SGLT2i treatment.

Keywords: type 2 diabetes mellitus; inflammation; neutrophil to lymphocyte ratio; sodium glucose cotranspor-
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic metabolic
disorder associated with significant morbidity and mortality.
Mild but persistent inflammation has an important place in
the course of T2DM. Indeed, several inflammatory markers
derived from routine hemogram tests were suggested to be
associated with T2DM [1—6], and with its complications
[7—11]. Effective treatment of the diabetic subjects may re-
duce the inflammatory burden in this population.

Sodium glucose cotransporter-2 inhibitors (SGLT2i) are
novel therapeutic agents that became available in the treat-
ment of T2DM. This group of antidiabetic agents are asso-
ciated with reduced glycated hemoglobin (HbAlc), fasting
glucose, body weight and body mass index (BMI) in diabetic

patients [12]. All those beneficial effects may also be asso-
ciated with a reduction in inflammatory burden.

To test this hypothesis, we designed the present study to
compare neutrophil to lymphocyte ratio (NLR), a novel in-
flammatory marker derived from hemogram, before and 6
months after SGLT?2i treatment in diabetic subjects. We also
aimed to compare fasting glucose, HbAlc and other meta-
bolic parameters as well as anthropometric measures (weight,
BMI) before and 6 month after initiation of SGLT2i therapy.

Materials and methods

Study Design. Patients who were followed up in our inter-
nal medicine outpatient clinics and were treated with SGLT2i
between January 2021 and December 2021 were included in
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the present retrospective study. Local ethics committee was
approved the study (ethics approval no: 2021/233). Those
under the age of 18, those with end-stage renal disease, those
with active infection or inflammatory disease, and those re-
ceiving cancer treatment were excluded from the study. Age
and gender of the participants recorded. Anthropometric
measures; body weight and BMI before and at the sixth moth
after SGLT2i treatment were recorded. We also obtained
pretreatment and posttreatment laboratory data including
urea, creatinine, fasting glucose, HbAlc, glomerular filtra-
tion rate (GFR), aspartate and alanine transaminases (AST
and ALT), plasma sodium (Na) and potassium (K). The data
at least sixth moth after initiation of SGLT2i treatment was
recorded as posttreatment data.

Statistical analyses. All data was analyzed by statistics
software (SPSS 16.0 for Windows, IBM Co., Chicago, IL,
USA). One sample t test was used for analysis of data in
whole study population. Variables before and after SGLT2i
treatment were analyzed by paired samples t test. The p va-
lues lower than 5 % was considered as statistically significant.

Results

Study population was consisted of remaining 78 patients
(67 men and 17 women) after exclusion of 11 subjects ac-
cording to the exclusion criteria. Mean age of the study co-
hort was 58,7 & 8,6 years, respectively.

There were no significant differences between pretreat-
ment and posttreatment levels of creatinine, GFR, Na, and
K levels (p > 0.05 for all).

Body weight (p < 0.001), BMI (p < 0.001), AST
(p < 0.001), and ALT (p < 0.001) levels were signifi-
cantly reduced in posttreatment period compared to the
pretreatment period. Fasting glucose was reduced from
195 £ 72 mg/dl in pretreatment period to 146 = 53 mg/dl
in posttreatment period (p < 0.001). HbAlc was reduced
from 9.1 = 1.7 % in pretreatment period to 7.7 £ 1.7 % in
posttreatment period (p < 0.001). Figure 1 shows the re-
duction in study variables.

The NLR before treatment was 2.6 = 1.2 % before
SGLT?2i treatment and was reduced to 2.2 + 0.6 % in 6™
month of SGLT2i therapy. NLR was significantly decreased
after treatment (p = 0.003). Figure 2 shows the change in
NLR levels between pre- and posttreatment periods.

Discussion

Present study showed that SGLT2i treatment reduces
inflammatory burden related to T2DM. Moreover, the re-
sults of present study suggested the previous studies in li-
terature that reported significant decrease in weight, BMI,
fasting glucose and HbAlc with SGLT2i treatment.

Besides type 2 diabetes mellitus is a metabolic disorder,
significant amount of inflammatory burden has been re-
ported in this condition. An anti-inflammatory cytokine,
omentin, has been suggested to be low in insulin resistance
states in the medical literature [13]. Another inflammatory
cytokine, neuregulin, has been reported to be decreased in
T2DM [14], and in diabetic kidney injury [15]. Moreover,
inflammatory cytokines, such as cardiothrophin, was shown
to be increased in subjects with T2DM [16]. These findings
suggest that inflammation involve in the course of T2DM
and its complications. The results of the present study were
also suggested that effective treatment with SGLT2i may re-
duce inflammatory burden in this population.

Other metabolic and inflammatory markers have been
suggested to be associated with T2DM. Authors reported
increased uric acid/HDL cholesterol ratio in diabetic sub-
jects compared to the healthy population [17]. In addition,
elevated uric acid/HDL cholesterol ratio has been shown in
subjects with metabolic syndrome, another insulin resistant
state [18]. Interestingly, SGLT2i treatment was suggested to
reduce serum uric acid levels, which is a marker of inflam-
mation and deteriorated metabolism in diabetic subjects
[19]. In accordance to the literature data, we showed that
SGLT?2i treatment lowered NLR levels which reflects un-
derlying inflammatory burden.

Our study also showed reduced fasting glucose and HbAlc
levels after initiation of SGLT2i treatment. Previous studies
were also reported significant improvement in those metabo-
lic markers in diabetic subjects after SGLT2i therapy [12, 20,
21]. Effective glucose lowering effect of SGLT?2i is well estab-
lished. Significant weight and BMI reduction also contributes
to improvement of metabolic parameters in diabetic subjects
received SGLT2i treatment. The findings of present study
which reported improved weight, BMI, glucose and HbAlc
levels, were in accordance with the literature knowledge.

We also found significantly reduced AST and ALT levels
after SGLT2i treatment in present work. Although insig-
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Figure 1. Change in the pre-treatment and post-treatment periods
of body weight, BMI, AST, ALT, fasting glucose and HbA1c

Figure 2. Change in the NLR levels
between pre-treatment
and post-treatment periods
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nificant, reduced AST and ALT levels have been reported
in a recent study [12]. Deteriorated metabolism may cause
non-alcoholic fatty liver disease in diabetic subjects which is
characterized with elevated transaminases. SGLT2i related
improvement in metabolism may also cause a reduction in
fat accumulation in liver resulting decreased AST and ALT
levels. This phenomenon has been suggested by a recent
work in the medical literature [22].

Retrospective design and relatively small study popula-
tion are possible limitations of the present work. We just fol-
lowed the subjects for six months, which may constitute the
third limitation. However, to the bet of our knowledge pres-
ent study is the first report in the literature showed reduced
NLR levels after SGLT2i treatment in patients with T2DM.

Conclusions

In conclusion, we suggest that NLR levels could be a
marker of reduced inflammatory burden in T2DM subjects
receiving SGLT2i treatment. Further longitudinal studies
with larger cohort are needed to confirm our results.
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BiporiaAHe 3HM)XEeHHS CniBBiAHOLUEHHS BMICTY HEUTPO®IAiB i AiMdoLuTiB HO TAI
AIKYBOHHS iHFGITOPAMM HATPIN3AAEXXHOIO KOTPOHCNOPTEPA FAIOKO3U 2-TO TUMY
Y NAUIEHTIB 3 LYKPOBUM AiGEeTOM 2-ro TUny

Pe3iome. Axmyaavnicms. InriGitropy HaTpii3a1eXxHOro Ko-
TpaHcnopTepa roko3u 2-ro tumy (iH3KTI-2) — HoBi Tepa-
MEeBTUYHI 3ac00M, NOCTYIMHI IS JIIKyBaHHS LIyKPOBOIO AiabeTy
2-ro tuny (LLJ2). s rpyna nmportuaiabeTMuHUX 3acobiB aco-
LHI0EThCS 31 3HMXKEHHSIM TJiKoBaHOro remoriobiny (HbAlc),
IikeMii HaTile, Macu Tia Ta iHmekcy macu Tina (IMT) y ma-
wieHTiB 3 LJ12. Yci 1i cipusTinBi e(eKTH TaKOXK MOXYTh OyTH
MoB’si3aHi 31 3MEHILIEHHSIM 3anajieHHs. Memorw NOCTiIXeHHs €
MOPiBHSIHHSI OTPUMAHOTO 3 TeMOTpaMu CITiBBiIHOLIEHHS HEl-
TpodiiB i 1iMOLUTIB, HOBOrO MapKepa 3amajeHHs, 10 Ta Yyepe3
6 MicswiB micist aikyBanHs iH3KTI-2 y mamienris 3 LI12. Kpim
TOTO0, 3aBIAHHSIM IOCIIDKEHHS OyJIO MOPIBHIATY PiBEHb IIiKeMil
HaTIIE, TJIiIKOBAaHOTO TeMOTI00iHy Ta iHIII MeTaboJIiuHi ITapame-
TpH, a TaKOX aHTPONOMETPUYHI MOKa3HuKM (Maca Tina, IMT)
110 Ta yepe3 6 micsauib micis noyarTky Teparnii iIH3KTT-2. Mame-
piaau ma memoodu. I1in crioctepexeHHIM repedyBasu MnalieHTH
3 II/12 y KIiHili BHYTPIilIHiX XBOPOO YHiBepCUTETCHKOI JIiKap-
Hi Abant Izzet Baysal y mepion 3 ciuns mo rpyaeHb 2021 poky.
INopiBHIOBaIM CHiBBiAHOILIEHHS HEUTPOdiliB i JiMGOLUTIB 10
Ta IicJis JIiKyBaHHS Ta iHIUi nmapaMeTpu. Takox Oyjau oTpuMaHi

J1abOopaTOpHi JaHi 10 Ta MicJIs JIIKyBaHHSI, BKIIOYAI0UM BMICT ce-
YOBMHU, KpeaTUHiHY, ITikeMilo HaTiie, HbAlc, BUAKICTh KITy-
00uKOBOI (inbTpallii, acmaprar- i aJaHiHTpaHCaMiHa3u, HATPii
i kaniit nnasmu. Pezyasmamu. PieHb riikemii HaTIe 3HU3UBCS
3 195 £ 72 mr/an y nepion no JikyBaHHst 10 146 + 53 mr/mny
nepion micast gikyBaHHs (p < 0,001). BigzHavanocs BiporimHe
3HKeHHs piBHs HbAlc: 39,1 £ 1,7 % y nepioa no JiKyBaHHS
o 7,7 £ 1,7 % y nepion micas mikysanHs (p < 0,001). CriBBiz-
HOIIICHHS HeNTpodiliB i TiM(POLMTIB 10 JIIKyBaHHSI CTAaHOBUJIO
2,6 £ 1,2 % i BiporigHo 3HMyBajocs 10 2,2 + 0,6 % Ha 1ocToMy
Micsui tepanii iIH3KTT-2. CniBBinHOmeHHs HeWTpodiIiB i aiM-
(ouwmTiB BiporinHo 3MeHIMI0Cs micis jgikyBaHHs (p = 0,003).
Bucnoexu. ABTOp TIpuUITycKae, 110 CITiBBiIHOIICHHS PiBHIB Heli-
TpodiniB i JiMMOUUTIB MOXe OyTM MapKepoMm 3HUKEHHS 3a-
MMaJIbHOTO HaBaHTaXXeHHs y maiieHTiB 3 LIJ12, sIKi oTpUMYyIOTh
sikyBaHHst iH3KTT-2.

KorouoBi cioBa: uykposuii niabet 2-ro TuIly; 3anajaeHHs; CIliB-
BiIHOIIIEHHS HEeUTpodimiB i JiMbOLMTIB; iHribiTOpM HaTpiliza-
JIEXKHOTO KOTpaHCIOpTepa III0KO3M 2-TO TUITY; [JIiKeMisl HaTIIIe,
[JIiIKOBaHWI TeMOTJI00iH

Vol. 18, No. 2, 2022

http://iej.zaslavsky.com.ua 89


mailto:ozgekurtkulagi@gmail.com

