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Aims

To explore the longitudinal association between sodium-glucose cotransporter-2
inhibitors (SGLT2i) use and cognitive function in patients with type 2 diabetes
mellitus (T2DM)
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Background

SGLT2i reduces the risk of cardiovascular and renal failure. Recent mouse models
showed promising results of SGLT2i in ameliorating T2DM-induced ultrastructural
remodeling of neurovascular unit and neuroglia. Hitherto, there is no published study

on association between SGLT2i use and cognitive function in patients with T2DM.

Methods

This was a prospective study of 428 patients from the Singapore Study of Macro-
angiopathy and Micro-vascular Reactivity in Type 2 Diabetes (SMART2D) cohort over a
follow-up period of up to 6.4 years. Data on SGLT2i use was derived from questionnaire
and verified with clinical database. Cognition was assessed with Repeatable Battery
for the Assessment of Neuropsychological Status (RBANS) on five domains —
immediate memory, delayed memory, visuo-spatial/construction, language and
attention. Multiple linear regression was performed to examine the association
between SGLT2i use and rate of RBANS score change, adjusting for demographics,

education, clinical covariates, baseline RBANS score and presence of APOE €4 allele.

Results

The participants’ mean age was 61.1 + 6.8 years. There were 165 patients (38.6%)
using SGLT2i — 115 (26.9%) for <5 years and 50 (11.7%) for =5 years. In the unadjusted

analysis, =5 years SGLT2i use was positively associated with increase in RBANS score

in immediate memory (coefficient 3.117; 95%Cl 0.552-5.683; p=0.017) when
compared with no SGLT2i use. This positive association persisted in the fully adjusted
model (coefficient 3.108; 95%Cl 0.274-5.943; p=0.032). =5 years SGLT2i use was also

positively associated with increase in RBANS score in language (coefficient 3.786;

95%Cl 0.287-7.284; p=0.034) in the fully adjusted analysis.
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Lessons Learnt

SGLT2i potentially ameliorates the deleterious effect of T2DM on cognitive function,

in particular immediate memory and language.

Conclusion

Our findings have revealed a previously unobserved association between long-term
SGLT2i use and improved cognitive scores in immediate memory and language
domains. This may pave the way for future studies on the role of SGLT2i in ameliorating

cognitive decline in T2DM.
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BACKGROUND RESULTS (CONTINUED)
* Sodium-glucose co-transporter-2 inhibitor (SGLT2i) reduces risk Table 1. Baseline characteristics stratified by use of SGLT2i
. . 1
of adverse c'ard'lovajc,cular and kidney events. ‘ Variable " Uee of SGLT] o vl
* Recent studies in mice reported neuro-protective effects of
SGLT2i.23 No Yes
* There is no published study on the definitive neuro-protective Number 428 263 (61.5) 165 (38.5)
effect of SGLT2i in humans, Age (years) 61.1+6.8 62.5+7.0 58.9+6.0 <0.001
* We aimed to explore longitudinal association between SGLT2i
. . . . . . Male (%) 232 (54.2) 137 (52.1) 95 (57.6) 0.268
use and cognitive function in patients with Type 2 diabetes
mellitus (T2DM). Education < 7yrs 101 (23.6) 68 (25.9) 33(20.0) 0.165
*  We hypothesize that use of SGLT2i is associated with improved DM duration (yrs) 15.6+9.0 14.7+9.2 17.1+84 0.008
cognitive function in T2DM. SBP (mmHeg) 139.0£16.6 140.2+17.5 171484 0.052
METHODS HbA1c (%) 7.9+1.6 7.5+1.4 86+17 <0.001
. . LDL-C (mmol/I 2607 2607 26+08 0.882
* Prospective cohort study of 428 patients from SMART2D cohort. ( )
See F|g 1 eGFR (ml/min/1.73m?) 82.1+29.0 80.5+30.2 84.7 +26.8 0.143
* Cognition was assessed with Repeatable Battery for the UACR (mg/g) 21.8(6.4-97.0) 18.0 (5.7-68.7) 34.7 (8.0-170.0) 0.005
. A .
Assessment of Neuropsychologlcal Status(RBANS).# See Fig 2. Metformin use (%) 369 (86.2) 209 (79.5) 160(97.0) 0,001
* Outcome was change in RBANS score calculated as follow-up
. . Insulin use (%) 147 (34.4) 58 (22.1) 89 (54.3) <0.001
score minus baseline score
* Multiple linear regression was performed, adjusting for APOE e4 allele (%) 58 (16.6) 33(15.0) 25(19.2) 0304
demographlcs, edUFatIPn, clinical paramEters_' presence of Fig 3. Association between SGLT2i (vs none) and change RBANS score
APOE (4 allele, medications and follow-up period. Coefficient (95%C) p-value
€ otal Unadjusted '
Fig 1 Excluded { ey -
560 °
Study Population i [ Vmbited . Hesrtomaiodic) oces
§  Age<soyrinegy peiayea [ Uradumes PR b
© Type 2 Diabetes 4 jaomli7in s esfoous
V ¢ 2>50yearsold 477 Visuo- Un;gﬁdsel:eé -0.438 (-2.484 10 1.607) -0.674
spatial/ ‘[ Model 1 -0.179 (-2.083 to 1.726) 0.854
1 Stroke (n=28) Construct . Model 2 P aia e saam ovon
- -0. 0 3.. ..
Lang U”iﬁ'c‘:dse'?? 8 1.738 (-0.109 to 3.584) 0.065
. 1 0.998 (-1.413 to 3.408) 0.416
@ . History of stroke 449 Un;gﬁd;éi -0.254 ((-1.855 tco’ 1.388}) 0.761
¢ Active inflammation . attent { Model 1  — %éifs’(ll;;it:g ll;f;%)g;g;
¢ Known neuropsychiatric ‘ No b§§el|ne Moael 2
diseases which could cognitive score (n=11) M 2 0 2 i
. Coefficient (95% Confidence Interval)
compromise 438
neurocognitive ability Fig 3. Association between 2 5 yrs use SGLT2i (vs none) and change RBANS score
«  Inability to give informed a4 No follow-up [ Casflicient (2% palue—
consent o cognitive score (n=10) rotal : Unadjusted . 2 1
‘[ ~ T eseel T T T TS e oot 17T (5755 2877015 *
Fig 2 RBANS Immed ~ Unadusted —_— 3.117 {0.552 10 5.683) 0.017
; ’ Mem 1 ) o N
immediate < §
memory ) Delayed '~ Fagusies = -ETS??'{ 5?55719“2'001]'0 520
4 Mem Model 1 _ 0.168 (-2.411 to 2.746) 0.898
Delayed - Model 2 —_— -1.235 (-4.173 to 1.703) 0.409
memory List'recall, Wisuo- Unadjusted —_— 1.420 (-1.752 to 4.593) 0.280
/ List spatial/ -[ Model 1 —_ 2.202 {-0.750 to 5.145) 0.143
recognitio Digit Construct Model 2 _r 0.948 (-2.726 to 4.623) 0.612
n Story 0 =Ll : Lang -[ = Ll_HE'II'E'IIEUFS“IE'EI ]
Attention " 4 : Modal 2
- -[ —lrmadjustet|
Attent Model 1
Model 2
Picture Picturel per . . .
Visuo- copy ; 5 0o 5 10
| spatial/ Line namlng. ST | Model 1: RBANS score at baseline Coeffiaent (35% Confdence Interval)
| Construct orientatio W (311 y Model 2: Model 1+ age, gender, ethnicity, education, DM duration, HbA1c, SBP, eGFR, log-transformed UACR,
n metformin use, insulin use, APOE e4 allele and log-transformed duration of follow-up
RESULTS CONCLUSIONS

¢ Baseline characteristics are shown in Table 1. There were 165 * >5years use of SGLT2i was independently associated with increased
patients (38.6%) using SGLT2i — 115 (26.9%) for < 5 years and 50 RBANS score, in particular in immediate memory and language
(11.7%) for > 5 years. (previously unobserved).

e Over a follow-up period of up to 6.4 years (median 4.6, IQR 4.1- * Possible mechanism of action of SGLT2i include reduction of cerebral
5.0), RBANS total and all cognitive domains decreased in both oxidative stress, inflammation?, increase of brain-derived neurotrophic
groups (non-SGLT2i user and SGLT2i user), except for immediate factorand amelioration of T2DM-induced ultrastructural remodeling of
memory and language for SGLT2i user. neurovascular unit and neuroglia?.

* Compared to non-use of SGLT2i, use of SGLT2i was positively * Thereis no current guidance on choice of anti-diabetic agent in
associated with increase of RBANS score in immediate memory in ameliorating cognitive decline. Our findings may bring heightened
Model 1. The association was lost in Model 2. See Fig 3. awareness on potential neuro-protective benefits of SGLT2i.

¢ Compared to non-use of SGLT2i, > 5 years use of SGLT2i was * Our results may pave the way for future studies to understand exact
associated with increased RBANS score in total score, immediate mechanism underlying neuroprotective effect of SGLT2i.
memory and language. This association persisted in Model 1 for
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