Patients with SLE have unique changes in serum metabolic
profiles across age associated with cardiometabolic risk
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Introduction:

* Cardiovascular disease (CVD) is a leading mortality cause for patients with

3. Metabolic defects common to all ages in SLE, including
ApoA1/HDL subsets, are associated with disease activity
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* Inflammation, dyslipidaemia and metabolism.
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Aims/Methods:

ApoA1 (g/L) ApoA1 (g/L)
dsDNA ESR
HC SLE HC/SLE | (HC/SLE) | HC/SLE oy : e p=0.0006
Cohorts of women (HC or SLE): 529997 o p=00033 ) |
( ) (Full cohort) | (Full cohort) | (€25 years) |(26-49 years)| (250 years) £1500- ,[=-0.2435
Total number 120 164 43/62 46/50 31/52
Median age, years (range) 35(13-72) | 36 (15-76) 20/19 38/38 65/57
White ethnicity 54% 40% 56/35% 67/34% 32/13% APy e e s I
Black ethnicity 7% 26% 5/26% 9/24% 6/52% ] ApoA1 (g/L)
Asian ethnicity 9% 24% 23/31% 2/28% 1/27%
Other/unknown ethnicit 30% 10% 16/8% 22/14% 61/8% i " " i
r/unt city : : /8% /14% /8% 4. Metabolites that increase with age in SLE, but not HCs,
Median disease duration, years - 11 7 13 25 . . . .
_— are associated with glycolysis and different treatments
10 amino acids P Age group analysis Age correlations .
199 lipoproteins —p | Pathway enrichment SLE vs HC overlap of metabolites that
: : : d network analysis N Aifi 0 - : :
Multiple t tests Linear regression an y correlate significantly (1% FDR) with age Associated glvcolysis pathway:
NMR metabolomics + + - ' )
(HC,2n5=01 ;noe?tgticlazl:ti;m) FDR correction —>» FDR correction ¢ — Increase \iv_ith age: @reatinin@
+ + Acetone A
2 fluid balance Venn analysis Venn analysis Clinical disease activity Citrate ¢
i i Creatinine —
4 ketone bodies Biomarker analysis Biomarker analysis
Lactate
Overlap i
Pyruvate __
S-LDL-CE % Acetyl-CoA) —p» (Citrate (TCA cycle
XL-HDL-CE % ( y ) ( ( ) D
XL-HDL-TG % Z
Decrease with age: ( v )
. . XL-HDL-PL % Acetone
1. Metabolic changes are observed across age in SLE vs HC XS-VLDL-PL %
SLE vs HC (15-25) SLE vs HC (26-49) SLE vs HC (50+)
1 X 1 0 -5— Citrate 1 X 1 0_6— ® Lactate 1 % 1 64—
. o . . .
104 e . %1072 ApOA1 J isg | By, e Pyruvate N Lactate . Creatinine 1. Citrate
AceAce ® GlycA _4 ® ApoB/ApOAT 0001_ FDR . P:00008 ° Oo | P<00001
1 X 1 O | PDyic ® TOta"Pk ® Acetone r=0.2769 o 6- ° —
© 0.001 ) PPGlY Gly ) Cholines ' o ° r=0.4293 © oo
= ’ FDR S C 70"”955 < w-6/w-3 =) | 5- o 0 |
Y holines © 0-001_G|ucose. %GWCAXXL_VLDL_CE ¢ © O 01_ Alb Y — 010_ 100_ ° o ° & 010
> PPDylc ® ApoB/ApoA1 > - - > : g @® Creatinine o 4 - Q% F g
n 0014{  Pprche e R g ophe = e 00— 30D S
Pyruvateﬁ o Q. 0.01 qAcesx ®XxXL-VLDL-FC 3- SR =0 8" »
. i -1 $=0.05 - N
1 — -3 XXL-VLDLL 1%16 - o © 0.05 | 504 2M8.% o 0.05-
110~ 1 p=0.05 : 10_1 — 2 ©° o
o 1V - o o 1 P=0.0002
1.040C —SLE 1.048C —SLE 1.0+ —SLE 0.00 .0 04— — 03252 g0l
00 05 1.0 1.5 2.0 0 1 2 3 4 0.0 0.5 1.0 1.5 2.0 0 80 O 20 40 60 80 O 20 40 60 80 0O 20 40 60 80
Fold change Fold change Fold change Age Age Age
2. Different metabolic changes are seen by age group in rednisolone  Prednisolone
. . Pyruvate Lactate
. - Pathway enrichment and network analysis
SLE; ApoA1/HDL (72%) and GlycA are altered in all ages — 0,067 % N
o ApoA1 GlycA Warburg Effect® 3e-03 | .4l \ 34 T\
SLE vs HC overlap of significant ‘ * % Glycolysis 5 —
(p<0.05) metabolites per age group | * | ‘ ' * % % xk ks Citric Acid Cvcl E o
_ % % % *kkk B _ ] HEACIE LYCIE Gluconeogenesis 0.02+
4 | | | I 1.5 (0 o 1
kk  kkkk X T T
I T _ Glycerolipid Metabolism 2e-01 0.00- . 0- .
3 T - Pyruvate Metabolism Yes No Yes  No
‘ _ T ST l Glycine and Sering Metabolism @ |anster of Acetyl | HCQ Citrate HCQ Creatinine
S, 2- _ '|' — T - Groups into Mitochondria 0,08 * % 100~ ok
1 -~ . Glutamate Metabolism e, Cycle | Ketone Body Metabolism ‘ =
l 0.5 Y 3e-01 | < 0.06- 80- ‘ -
=9 1 - Cysteine Metabolism O 504
1 l : . Glucose-Alanine Cycle _ £ 0.04-
Ammonia Recycling Amino Sugar Metabolism 40-
0 i | | 0.0 i I i Alanine -Metabolism _ 0024
15-25 26-49 50+ 15-25 26-49 50+ Galactose Metabolism Pyruvaldehyde Degradation 20+
| 0- I
ApoA1 GchA Yes No Yes No

*SLE (p<0.0001, r=0.48 e =0. =0. e

(p , ) SLE (p=0.0002, r=0.29) M
Increasing HDL/ApoA1 levels, whilst maintaining low
disease activity, in SLE patients from a young age could
improve cardiometabolic outcomes and mortality.
Metabolic biomarkers from the glycolytic pathway could
decrease adverse metabolic effects of current therapies.
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