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Table 1-1. Prevalence of asymptomatic bacteriuria in the patients with and without diabetes

Diabetes non-Diabetes Diabetes non-Diabetes
(n=2,580) (n=2,082) (n=661) (n=2373)
women n (%) 366 (14.2%) 107 (5.1%) men n (%) 15 (2.3%) 3(0.8%)

Table 1-2. Prevalence of cystitis and pyelonephritis in the patients with and without diabetes

Diabetes

non-Diabetes

P value

(n=89,790) (n=89,790)
Cystitis n (%) 1,249 (1.39%) 827 (0.92%) <0.0001
Pyelonephritis n (%) 122 (0.14%) 65 (0.07%) <0.0001

2010FE1H1IH2SFEL2 A3 HETICHA-IC2H
PERIR & W s 72 18 il Lo B x5 & LT, i
B 1 AEMIIIE L 72 REBRAYE IO W T L7z 2
DFEA, I TBE PRI T 1.39%, FERERIEE Tl
0.92% TH SN, SPEE I IR B T 0.14%,
PEIRIEE TIE 007% THRIEL TE D, MR EE &
LTS, SHEEEF RO VTN BRI ES T
AEIZEZVWILERLTWS (Table12)”, & 512
Nitzan 513, SNELEEEE S % 50 L 72 B8 O 67%, %
PR T 4 % 380E L 72 B D 90% A3 BRI B E TdH -
o2l ZHEE L TH DY, MR T3 MR 5 Ml
WK, BERES, SRR RO VT OB D IERER RS
FTLHBLTEL, K[MEERE S, SRR Lo &
9 7e BAEIR B IRAIE 7 FSIE 3 A AR L L THIFRIC
EBETH L,

PEIRIR O WEIIE, HERIE B CIR ISR G D HHEE S
BmdaEme LT, ORE FEDOHME OB,
@hfr ko ek, EER, RWEOKT, GOmMRRME
BERELC & 2 IRECIRIR DB, @R ERHIFHNT
WY IREED IR B EGSE D FERRR T TH A L vy Z &1
DWTIL, EEEHEORIHEEZIMZ /LA, MW O
DVHBIZH K L7z & w9 Geerlings b @ in vitro D 5% %
ZHHLTCWEY, LHL, 202 &% L7 Geer-
lings &%, [FIFEDOHKEFAY invivo TRXE SN o722
ERIPELTB DY, IRAEDIR B IEGE DGR T & LT
EENPEPIIOWTIRERORMDH 5 L BbI s,

IL  SGLT2 [HEZE & [RIRRELEDIRE

SGLT2 FHEH I 72 e T 2 b D W IR G 4
E LT T ST R ER I TR RS T, BRI
DY A —VIET TR, ARE AR WG I LE D%
ToOREDLASNTED, Vasilakou 5 2% 2013 4E IR
L7z X & T CORERIIEHRIE L L THHZEHATH 5
CEDIREINTV D, —J7, REBEIYEDIIERIZ DOV
TiE, SGLT2 FHERRGHTIE T IR LKL T
Ty A 134, MOBERBIHEHLE L L T v X
142 & REEEGGEDOBIEN R T H Z ARSI NTH

07 REEDSIR BRGSO fEBi T 5 v ) Bt &
135 &9 ERMEOLNTW S,

ORI TIL, 2BBEIRBEE 2 XL L L7z SGLT2
M3 DERIR AR T, REEBRGHE DOFERERICOVWTH I
gkt L7z % PubMed 12X > THiZE L, Table2 12
NY 27 DEFRRINIZE R RARHOT R E LIEI L7z, 2 D)
B0 9 #iETIE, SGLT2 FEHEEGREDIT ) 25 IiHE &
IR U CIRBRIEAHE OB AN 5 L g s hTwiz
WS, =77, 27 I 13 it TR B RGYRE O FEHE 2R 1
TECHE LIS NTBY, TXTORKRNIZE THRE %
PIEDIRERD R L2 W) RS SN2 bIT Tl
ol Tz, RBBRYSEDRERIE 0~165% & K
MBI L TR ESETH Y, SR & L7z 27T i T
&, TR IR Y D FERE TR~ SGLT2 FHESE 0 2 R
PRI BEN BT B RIS EAYE OFERIIHREIC L - TR
b EHIRENT,

COLH IR TRE ZHERIIR SN2 L DFERA
& LT, SGLT2 BHESE 3\ R [ R IF 52 00 28 BT o 5
Wi EHBG- LTV B IREEIR H B 2%, T T TIIIREKIE
SEDBW, 58, GHRNTIERL, HEshTtws
SGLT2 A 5538 @ IR B B GLE FAE N D B 512D v TR
T 5

I FRE&ERGE DRSHA

PRESIEGSEDBWNIL, PERIG IR, FRIRIEZ: & Dk
B % Rz 3 HAEIRR 52, TR 2 Lo RE %
ARET 5 XD IERICIZ, RRAIC X DIRIR (i
JRCHRP A MERE 10/mm* LA L), JRERERTEICL D 10
CFU/mL DL EOMWRE RO B I L LEFREIN TV S,
LAY, TORHTEIHLZIETEAETRTOGwWILT
&, BRI % R EAYE OB BRI OV ORI TW
2\, Wilding S 138 E 2> S OFF 2 %0 P2 il O R Fg i) 72 1]
FICEDHEONZMEED LICEEHE LT LA- &
L LTBYY, oML bR TH L LHEINL,
F0, RBEGYE & B S N7 R_T ORI APRIK R IR
R L BB LG LT s b TidR <,
SEIRB X BRI % b E I RBEEIYE & S S e



VOL.64 NO. 5 SGLT2 FHEHEIZ BT 2 IRIEEEGE 721

Table 2. Prevalence of urinary tract infection in the patients with or without SGLT2 inhibitors

i Prevalence of urinary tract infection (%) The number of patients
Observation The number A .
. Age . Outcome with pyelonephritis, Reference
period (weeks) ofpatients  Control 25mg  5mg 10 mg .
urosepsis or severe UTI
48 18= 451 3.5 5.8 SGLT2 none 13
Dapagliflozin 102 18-77 274 4.0 62 125 86  SGLT2 2.5mg 1 patient 14
52 18-80 964 5.8 11.0 SGLT2  Control: 2 patients 15
10 mg: 1 patient
102 18-80 807 5.1 7.9 10.8 10.2 SGLT2  Dapagliflozin: 2 patients 16
52 18= 218 11.0 10.1 Equal 10 mg: 1 patient 17
Th ber of patient
Observation The number K ¢ numbero p.allen s
. Age . Control 100mg 300 mg Outcome with pyelonephritis, Reference
period (weeks) of patients .
urosepsis or severe UTI
26 18-80 676 4.9 3.1 2.6 Control None 18
104 55—80 716 10.1 14.5 16.5 SGLT2  Control: 2 patients 12
100 mg: 3 patients
Canagliflozin 104 18-80 1,450 6.8 10.6 8.7 SGLT2 100 mg: 1 patient 19
300 mg: 2 patient
52 18-80 1,284 6.3 7.9 4.9 SGLT2 ND 20
26 18-80 584 4.2 7.2 5.1 ND None 21
52 18= 755 5.6 4.0 Equal  None 22
52 25= 269 5.6 5.6 7.9 SGLT2 None 23
52 18-80 469 7.7 8.3 8.3 Equal 300 mg: 1 patient 24
52 18-80 342 7.8 5.3 7.9 Equal  None 25
Th ber of patient
Observation The number X ¢ numberotp é,len s
. Age . Control 10mg  25mg 50mg Outcome with pyelonephritis, Reference
period (weeks) of patients .
urosepsis or severe UTI
12 18-79 495 2.8 4.2 5.7 4.3 Equal 50 mg: lpatient 26
12 18-79 408 12 1.2 1.2 Equal ND 27
Empagliflozin 12 18 637 4.9 5.1 5.6 Equal  None 28
78 20= 494 8.8 14.8 11.6 SGLT2 Control: 1 patient 29
10 mg: 1 patient
25 mg: 1 patient
104 18= 1,545 13.1 13.7 Equal  25mg: 1 patient 30
12 20-80 547 0.9 0.9 0.9 0.9 Equal ND 31
Th ber of patient
Observation The number . © numberoth .a.len s
. Age . Control 125mg 50mg 150mg Outcome with pyelonephritis, Reference
period (weeks) of patients .
urosepsis or severe UTI
Ipragliflozin 12 18 343 6.1 1.4 2.9 6 Equal ND 32
12 18= 412 6.1 5.7 13.4 15 Equal ND 33
12 2075 361 14 0 4.2 Equal  None 34
16 20= 129 1.5 0 ND Control: 1 patient 35
Th ber of patient
Observation The number K ¢ number o p‘ailen s
. Age . Control 05mg 25mg 5mg  Outcome with pyelonephritis, Reference
period (weeks) of patients )
Luseogliflozin urosepsis or severe UTI
12 20-74 236 0 17 0 0 ND  None 36
24 20= 158 0 0 ND None 37
Th ber of patient
Observation The number K ¢ numbero p.a.len s
. Age . Control 10mg 20mg 40mg Outcome with pyelonephritis, Reference
Tofogliflozin ~ period (weeks) of patients K
urosepsis or severe UTI
24 20-74 230 0 0 0 1.7 Equal  None 38

Outcome: SGLT2: Prevalence of urinary tract infection in SGLT2 group was higher than that in control group.
Equal: Prevalence of urinary tract infection in SGLT2 group was same as control group.
ND: No Data
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L, IRBRIC X B LR EBER S X DMK & DER K EE  New England Journal of Medicine {2 4% #% ¥ 7 72 Clini-
THoTEPPE TN TV LT ETE 2\, cal practice 121%, BEERICBEEA L LHEEZED I B
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Table 3.

Risk factors for urinary tract infection (ref. 39)

Female

Male

Urologic instrumentation or surgery

Urethral catheterization

Urologic instrumentation or surgery
Urethral catheterization

All age Urinary tract obstruction Urinary tract obstruction
Neurogenic bladder Neurogenic bladder
previous UTI

Adult Sexual intercourse Rectal intercourse

u

Pregnancy Vaginal colonization with E. coli in partner
Functional or mental impairment Functional or mental impairment

Older age

Estrogen deficiency

Prostatic enlargement
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Urinary tract infections in the patients with SGLTZ2 inhibitor
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Diabetes mellitus has been considered as one of the risk factors for urinary tract infection, because of in-
creased bacterial adhesion, neutrophil dysfunction, neurogenic bladder and glycosuria. Since SGLT (sodium
dependent glucose co-transporter) 2 inhibitors reduce reabsorption of renal glucose in the proximal tubule,
excretion of urinary glucose will be increased. Therefore, it was understandable that a meta-analysis indi-
cated the higher prevalence of urinary tract infections in patients with SGLT2 inhibitors compared with the
control group. However, glycosuria was not demonstrated as one of the risk factors for urinary tract infec-
tion in vivo, whereas it enhanced the bacterial growth in vitro. In addition, the definition, classification or ad-
ditional risk factors of urinary tract infections were not described in many studies that evaluated the effi-
cacy of SGLT2 inhibitors. Therefore, further studies are needed to clarify the relationship between SGLT 2
inhibitors and the prevalence of urinary tract infections in patients with diabetes mellitus. On the other
hand, the prevalence of asymptomatic bacteriuria, cystitis and acute pyelonephritis in patients with diabetes
mellitus was higher than that in patients without diabetes mellitus. Furthermore, diabetes mellitus was asso-
ciated with severe urinary tract infection, such as emphysematous pyelonephritis. Thus, we should be aware
of urinary tract infection in diabetic patients with or without SGLT2 inhibitors.



