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RESULTS

Table 1. Baseline demographics and clinical characteristics of Figure 1. Survival probability for patients with CAD compared with a matched cohort of patients without CAD _ . L _
INTRODUCTION patients with and without CAD in the US e Overall, survival probability was significantly lower in the
CAD cohort than in the non-CAD cohort during full follow-up
Characteristic CAD cohort Non-CAD cohort value : ——
(N=457) (N=2,285) | P

36-month follow-up

(Figure 1), and at 12-, 24-, and 36-months (all p<0.001).
e Similarly, probability to remain TE-free was significantly

« Cold agglutinin disease (CAD) is a rare autoimmune hemolytic anemia (AIHA)
characterized by the destruction of red blood cells, which is mediated by

1.00

activation of the classical complement pathway.* Meea?rs' age at index date (SD), 66.82 (16.16) 66.82 (16.15) 1.000 > lower for patients with CAD than those without during full
+ Although there is consensus on an increased risk of thromboembolic events - : = e follow-up (Figure 2), and at 12-, 24-, and 36-months
(TEs) in patients with CAD,? the evidence for the effect on mortality is mixed Female, n (%) 286 (63) 1430 (63) 1.000 - 0.90 - Il p<0.001
_ ' _ o _ _ o Race, n (%) 1.000 S (all p<0. )-
. ggz?nn;ritgilgihseuB%ogt_ 5an Increased risk of mortality in patients with CAD in White 404 (88) 2020 (88) g | 0.85 -
Black/African American 24 (5) 120 (5) = ks it o8 Table 3. Mortality and TEs by biomarker state in the
Other | | 29 (6) 145 (6) _2 . - ) 0.75 - CAD COhOI"[
Geographic region, n (%) 1.000 - CAD cohort I -
AIMS Northeast 58 (13) 290 (13) 7 0.3- Aok L | - .
Midwest 251 (55) 1255 (55) 0.2 007 ! e p<0.001 Biomarker state DY
 The aims of this retrospective study were: ' — Matched non-CAD cohort i

1. To evaluate whether patients with CAD in the US have a higher risk of
mortality and TEs compared with a matched non-CAD population.

South 90 (20) 450 (20) 0.00° 0.60 - (compared with
0_1 — 950/0 CI P< - T T T T T T T nOrma|
\L/Jvri(Sr:own 411% EZ; 28055(23) ° R ) aHR (95% CI) | p-value | aHR (95% CI) | p-value
: : ! I I | I | | I |

2. To determine the association between CAD biomarkers and the risk of Medical history, n (%) 0 20 40 680 30 100 120 140 160
mortality and TEs in patients with CAD. Any TE 67 (14.7) 104 (4.6) <0.001 Timeline (months) Hemoglobin: mild 2.71 0.001 1.37 0235
Received blood transfusion 67 (14.7) <11 (<1.0) <0.001 CAD conort anemia (1.48; 4.95) ' (0.82; 2.29) '
Weight baseline, kg Atrisk 457 339 233 155 85 41 17 6 3
M ETH O D S Mean (SD) 76.33 (19.33) 79.05 (19.73) 0.0251 Events 0 63 92 108 125 131 136 136 137
- Matched non-CAD cohort H lobin: 7.2 21
Delie: WnEtElRIElE, 1 () 1w 215, 122 (56, Atrisk 2285 1900 1374 893 525 254 117 45 3 emoglobin: | 3 0.001 | ) 0.001
| o Smoking status, n (%) <0.001 Events 0 49 146 226 296 343 362 377 386 moderate anemia  (4.12;12.69) (1.28;3.72)
Study design and participants Current smoker 124 (27.1) 286 (12.5)
e This was a retrospective, cohort study of patients with CAD and exact matched Past smoker 162 (35.4) 416 (18.2) E)::Zzlzluesl(\;vere IaS.S(?SS:Td usingéf;e Iogf-.;ank te§t. Sur:/ival probability after 120 months (greyed out) is unreliable as a result of low patient numbers. " I
patients without CAD in the US, identified using the Optum® de-identified Never smoked 41 (9.0) 135 (5.9) - cold aggiutinin disease; &, confidence Inferva Hemoglobm.. ' 0.001 SHER 0.001
Electronic Health Record dataset (2007—2021). Other, unknown, missing 130 (28.4) 1448 (63.4) SEVETE anemia (9.72; 32.51) (2.01;7.35)
« Patients in the non-CAD cohort had no evidence of AIHA-related diagnosis codes CCl, n (%) <0.001 Figure 2. Probability to remain TE-free for patients with CAD compared with a matched cohort of patients without CAD 5
and no mention of CAD in their records. 0 174 (38.1) 1525 (66.7) Elevated bilirubin : 0.013 o 82..322 o 0.206
Assessment of mortality, thromboembolic events, and biomarkers 1 89 (19.5) 281 (12.3) 1.0 StMoRthiollow-up (1.10; 2.30) R
* Mortality and TEs were assessed over the follow-up period (from index date to end ° 01 (13.3) 181 (7.9) 0.9— 1.44 1.19
- i - 23 133 (29.1) 298 (13.0) | Elevated LDH ' 0.076 ' 0.490
of medical activity, study period, or death). | | | (0.96; 2.17) (0.73; 1.94)
_ _ _ _ Exact matching was used to generate a sample of non-CAD patients who were matched to the CAD patients > 0.8— e o T
 Biomarker levels were assessed at baseline and durlng follow-up, and categorlzed on key characteristics (age, sex, race, geographic region, and index year). Baseline was 12 months prior to E
as follows: index date. CAD, cold agglutinin disease; CCI, Charlson Comorbidity Index; SD, standard deviation; TE, 'S 0.7 All observations until the event were included in the analyses. Analyses were adjusted for
' thromboembolic event. S age, sex, race, geographic region as well as confounding variables, such as smoking,
o Bilirubin: elevated, >1.2 mg/dL; normal, <1.2 mg/dL Q 0.6 comorbidities, past TEs, and index season. Hazard ratios compare the biomarker state to the
Lactate dehvd (LDH) | ted. >250 U/L | <250 U/L e ' normal state for each biomarker: for anemia, no anemia; for bilirubin, normal bilirubin; for
o Lactate dehydrogenase . elevated, ; normal, < : : : : : . o 1 LDH, normal LDH.
Hemoalobin (Hb) no anemia. Hb =12 a/dL: mild. Hb =10 a/dL and Table 2. RISk Of morta“ty or TEs In patlents Wlth CAD Compared Wlth Q 0.5 aHR, adjusted hazard ratio; CI, confidence interval, LDH, lactate dehydrogenase; TE,
O g . , =1z g , , =1U g anon-CAD cohort d thromboembolic event
<12 g/dL; moderate, Hb =8 g/dL and <10 g/dL; and severe, Hb <8 g/dL. = 0.4
- _ w —— CAD cohort
Statistical analyses CAD / non-CAD = 0.3
_ ly | o Ratio (95% Cl) Ratio (95% CI) 05% G | o
« Adjusted ratios presented in the following aims account for age, sex, race, 0.2— . e nonPAL coli? p<0.001 e In the CAD cohort, patients with mild, moderate, or severe
geographic region, as well as confounding variables, such as smoking, alRR 2.19 (1.78;2.67)  0.001  2.24(1.83;2.72) 0.001 R eo | | | | | | | anemia had a significantly higher risk of mortality than those
comorbidities (Charlson comorbidity index), past TEs, and index season. ey p=0.001 o o5 10 15 20 25 30 35 without anemia (all p<0.001).
Aif;l 1ti Risk of mortality or TEs in patients with CAD compared with a non-CAD aHR 2.21(1.81;2.71)  0.001  2.13(1.75; 2.59) 0.001 | | | | | | | | | e Moderate and severe anemia were also associated with
conor 0 20 40 60 80 100 120 140 160 : : : '
. Adjusted incidence rate ratios (alRRs) and 95% confidence intervals (Cls) for Analyses were adjusted for age, sex, race, geographic region as well as confounding variables, such as Timeline (months) increased risk of TEs ComparEd with no anemia
J talit dTE btained _ " ate Poi _ smoking, comorbidities, past TEs, and index season. alRR, adjusted incidence rate ratio; aHR, adjusted (bOth p<0.00l).
mortality an S were obtained using multivariate Poisson regressions. io: i i : i e . : :
Brob b')ll' s of survival and - gTE f dg  emlan_Me hazard ratio; C1, confidence interval; TE, thromboembolic event CAD cohort . 065 162 - 50 - i . , e Elevated bilirubin levels were significantly associated with
analysis with log-rank testing. e The adjusted incidence rate ratio and hazard ratio of death in the Matched non-CAD cohort s s e o on . . 1 (p=0.013).
+ Adjusted hazard ratios (aHRs) and 95% Cls were obtained using multivariate Cox CAD cohort was twice that of the non-CAD cohort. pinsk 2253 179 266 330 275 397 407 408 411 e Elevated LDH was somewhat associated with an increased
proportional hazards regression analysis. L - - - _ _ _ o o
. o | . . L e Similarly, adjusted TE-related risk ratios were doubled among the risk of mortality but did not reach statistical significance
Aim 2: Association between biomarkers and the risk of mortality and TEs in patients CAD patients compared with the non-CAD group. p-values were assessed using the log-rank test. TE-free probability after 120 months (greyed out) is unreliable due to low patient numbers. —0.076
with CAD CAD, cold agglutinin disease; ClI, confidence interval; TE, thromboembolic event (p_ . )

« Analyses were conducted within the CAD cohort to assess the correlation
between severity of hemolysis and anemia as measured by CAD biomarkers (all

observations until event) and risk of mortality or TE.
- Adjusted hazard ratios (aHRs) and 95% ClIs were obtained using time-varying CONCLUSIONS ACKNOWLEDGEMENTS AND FUNDING
Cox regressions.
* The clinical burden associated with CAD is significant and extends beyond anemia; patients with CAD were two times more likely to die or

REFERENCES experience TEs than those without CAD
« Within the CAD cohort, the degree of ongoing hemolysis, as measured by increased bilirubin, and subseqguent anemia were associated with an

Increased mortality risk; moderate and severe anemia were also associated with an increased risk of a TE.
« Chronic control of complement activation and the resulting hemolysis in CAD may therefore help manage the risk of mortality and TEs.
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