Associations between Metformin Therapy and Cognitive Outcomes in Middle and Older Aged Latinos:

Insights from the Study of Latinos-Investigation of Neurocognitive Aging (SOL-INCA)

Anita NZ', Tarraf W?, Kuwayama S, Nguyen E', Gonzalez KA", Stickel AM3, Isasi CR#, Filigrana P,

g
-t

vt ™ Ares vy i trsitys B .‘?'«“\ ity v
31 { L . _5}[]“‘1;;”?5'3 mitv me ALY SELIOEY
L 5 wf e N [ § A" I BIRY f Eho080 %S 8 st B 8 S
=

Wassertheil-Smoller S*, Thyagarajan B®, Daviglus M¢, Cordero C7, Ramos AR?, Gallo LC3, Gonzalez HM'

_ Department of Neurosciences, University of California, San Diego, La Jolla, CA, USA; ?Institute of Gerontology & Department of Healthcare Sciences, Wayne State University, Detroit, MI, USA;
SDepartment of Psychology, San Diego State University, San Diego, CA, USA; “Department of Epidemiology and Population Health, Albert Einstein College of Medicine, Bronx, NY, USA;
SDepartment of Laboratory Medicine & Pathology, University of Minnesota, St. Paul, MN, USA; éInstitute for Minority Health Research, University of lllinois at Chicago, College of Medicine, Chicago, IL, USA.

"Department of Psychology, University of Miami, Miami, Florida, USA; 8Department of Neurology, University of Miami Miller School of Medicine, Miami, Florida, USA.

Introduction

Metformin may confer cognitive aging benefits in people with
diabetes; few studies have focused on Latinos, who experience

Results

Table 1. Demographic and clinical characteristics for SOL-INCA.
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 Compared with Metf users,
Metf+Other users had

Metf + 0 0 Cege
. . . . Meds=medication; o o A S n|f|Cant| |Ower DSS
increased risk of both diabetes and dementia’-3 NoMeds  Metf  Other  Other  Total [N ssie A2 S L4 J Y
: : N : _ _ _ _ . SE = Standard Error- Tk {114 BL - A and WF scores, and Other
* This study examined associations between metformin use and (n=682) __(n=306) _ (n=439) _ (n=202) (n=1629) [NEebuuiensirmyiiii =8 | 08 had | DSS
cognitive outcomes over 7-years in middle- and older-aged Mean £ SD or %(SE) HS = high schoo. B ° o 11 HSETS hat TOWet
g_ ) ) y ) g9 Age* 64.7+8.1 | 66.3+8.3 |67.1+7.7| 69.1+7.5 |66.2+8.1| CKD = chronic kidney ¢ 6 scores after 7_year3
Latinos with prediabetes and diabetes Sex (%Female) | 53.9 (2.8) | 54.7 (4.9) |56.2(3.7)| 52.8(5.1) |54.5(1.8)| sease: o -8 (see Table 2 and Figure
Education = Apolipoprotein;
BMI = Body M Index; ) )
Methods Lessthan HS | 44.8(2.9) | 52.0 (4.8) |51.6 (3.9) | 38.2 (4.9) |46.8(1.9)| CES-D10= Center for e R G e 1A)
. . _ HS or equivalent | 22.2(2.3) | 14.9(2.5) |18.6(2.3)| 23.5(4.3) | 20.2(1.4) | Epidemiologic Studies eas oy Ol oy Meds ohy G ony
 Participants: More than HS | 33.0(2.8) | 33.1(5.1) |29.8(3.2) | 38.3(5.6) [33.0(1.7)| Depression Scale, 10 . Metf+Oth 4 Oth
» Individuals in the Hispanic Community Health Study/Study of CKD (% yes)* | 22.3(2.4) | 24.6 (3.7) |32.5(3.1) | 43.4(5.7) [285(1.6)| pato- Hemaglobi € eran er
Latinos (HCHS/SOL: 2008—2011: Visit 1) and its cognitive APOE ¢4 Carrier | 25.2(2.4) | 15.8(2.7) | 18.8(2.6)| 22.0(3.6) |21.5(1.5)| Atc; FRS = Framingham o i o s A vs e e groups showed greater WF
_ _ _ - _ BMI 31.1+£54 | 31.5+£58 |322+6.1| 31.5+£5.2 |[31.5+5.6 Risk Score decline versus Metf over
ancillary study, SOL-Investigation of Neurocognitive Aging CES-D-10 76+60 | 81+69 |85+65| 87+55 | 81+6.3 | Notep<0001
L. o/ % comparing across all four 7_ ears (Fl ure 1B)
(SOL-INCA; 2015-2018; Visit 2 conducted 7-years later) ?I';’Sm L (7); * (1)52’ gg * (1)2 gg * (1); gg * (1); 7.421.8 | medication groups. B 2 y g
. . - . . . * 2T 0, o T 0. o T 0. o * 0. 0.3+0.2 '
* The current study included individuals with prediabetes or 2 | o | Vet
. . . . . . . o] A4 0 [ )
diabetes (American Diabetes Association criteria, n=1,629) o | : SESRRRR 1Y n pairwise analyses, Met
. Exposures: * Age, CKD, HbA1c and FRS were significantly different between the S ANASRS b, 2 users exhibited smaller
- Metformin use via medical inventory at Visit 1 (yes/no) diabetes medication groups (p<0.001; see Table 1) z 17011 1l E . loodt declines in WF scores over
. e o | * .7°*  T-years compared to no
Participants were categorized into four groups: Table 2. Associations of diabetes medication use with cognitive _ -6 Lt
(1) Not taking diabetes medication (No Meds) " ° medication users
_9 ) performance 7-years later and cognitive change over 7-years. y
(2) Metformin only (Metf; reference group), No Med Mott Metf + Oth oth D vt Vel Oihers NG Vet Ve Others Eind | |
. . . . O lvieds e e er er eds n + Others on eds n + Others on i
(3) Metformin and other diabetes medication(s) (Metf+Other) o05% Gl b{o5% Ol o957 G o{o5% I Mieg Only Oth y Mg Orly oth Y mdhmgs V\éer? argg-y |
(4) Other diabetes medications only (Other) Visit 2 WE Scores unchanged a terg justing
 Cognitive Outcomes: M4 -0.07[-0.29,0.15] | Ref | -0.27*[-0.50,-0.05] | -0.16 [-0.43,0.11 8 : for diabetes duration
; : L . . M5 -0.07[-0.29,0.14] | Ref | -0.26* [-0.49,-0.03] | -0.15[-0.42,0.13] 6 6
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Learning Test Sum of Trials and Delayed Recall I\\I/Iijitz DSS Scores b0t 1020011 | Ret | 0211036008 | 028 (052,005 . 1] % | , g > j} ﬁ Note. M1 unadiusted: M2: adiusted for age. sex,
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° . " ; * * ¢ -D-10; : adjusted for + C; :
Phonem_lc verbal fluency: Word Elgency (WF) o M6 -0.04 [-0.20,0.11 Ref | -0.18*[-0.35,-0.01] | -0.25*[-0.50,-0.01] . . adiusted for M5 + PRS.
* Processing speed & attention: Digit Symbol Substitution (DSS) AWF | 6 : N
. _ . . .. M4 -0.17 [-0.39,0.05] Ref | -0.30*[-0.53,-0.06] | -0.41**[-0.70,-0.12] P . The bottom plots show the pairwise group
* Processing speed: Trail Making Test A (TMT-A) Visit 2 only M5 -0.17[-0.39,0.04] | Ref | -0.28*[-0.52,-0.04] | -0.40**[-0.70,-0.10] No vt it Others No it it Omers  differences in the marginal means based on MG.
. . . . . . " " Meds Only + Others only Meds Only + Others only WF=Word Fluency; DSS=Digital Symbol
¢ ExeCUtlve funCtlonlng: TMT‘B VISIt 2 Only M6 -0.23 ['0-45,'0-02] Ref -0.31 ['0-54,'0-08] -0.42 ['0'71!'0-12] Substitution; A=Change; Meds=medication; Metf
.y ] . ADSS =Metformin
Global cognition: Composite scores were generated for each M 0.05[028018] | Ref | -0.29"[-0.54.0.04] | -0.38" [0.73,-0.03] o _ Referencecategory
visit by averaging the z-scores of tests that were administered M5 -0.06[-0.29,0.17] | Ref | -0.23[-0.49,0.02] | -0.34[-0.70,0.03] o e s e e
M6 -0.07 [-0.31,0.17] Ref -0.24 [-0.51,0.03] -0.34 [-0.71,0.02]

at both visits (B-SEVLT-Sum and Recall, WF, and DSS)

+ Cognitive change: Modeled by Visit 2 cognitive score as a
function of Visit 1 cognitive score to account for baseline
performance and adjust for time between assessments
» Calculated as (T2 - T2pred)/RMSE, where T2 is the score at

Visit 2, T2pred is the predicted score, and RMSE is Root *
Mean Squared Error of the fitted model

* Mild cognitive impairment (MCI): Visit 2 only

» National Institute on Aging- Alzheimer’s Association criteria
« Statistical analysis:

* To test the associations between diabetes medication use and
cognitive outcomes from Visit 1, Visit 2, and cognitive change
scores, we used a series of survey weighted linear regressions

* For MCI, we used survey weighted logistic regression to
estimate the Odds Ratios (OR)

Figure 1. A) Associations of diabetes medication use with cognitive performance 7-years later and

Notes. M1-M3 are not shown. M1: unadjusted; M2: adjusted for age, sex, heritage, education; M3: adjusted for M2 + APOE ¢4 . . . . . .
B) cognitive change over 7-years, with the bottom plots showing pairwise group differences.

Status and BMI; M4: adjusted for M3 + CKD and CES-D-10; M5: adjusted for M4 + HbA1c; MG6: adjusted for M5 + FRS.
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Compared to metformin users with prediabetes and diabetes, use of non-metformin diabetes medications was associated with worse

executive function and more decline over 7-years (trends observed for no medications)

« Metformin use may confer cognitive benefits in people with diabetes through both glycemic and nonglycemic pathways, including
improved insulin sensitivity, reduced systemic inflammation, modulation of mitochondrial function, and potential effects on
neurovascular health?

« A prior meta-analysis reported that elevated circulating inflammatory markers, including interleukin-6, C-reactive protein, advanced
glycation end products, and soluble vascular cell adhesion molecule-1 were associated with cognitive impairment in individuals with
type 2 diabetes®

« Metformin has been shown to reduce several of these inflammatory markers in cellular and diabetic rodent models?, and in humans®’

« Future studies should consider metformin use duration and additional markers of diabetes severity
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