
• Distinguishing vasodilatory cardiogenic shock (‘mixed 

shock’) from other forms of shock can be challenging.

• Few data are available characterizing the biomarker 

profile of varied forms of shock.

• We sought to determine whether biomarkers of 

inflammation, infection and cardiac stress/injury could 

be useful to differentiate patients with mixed shock from 

other critically–ill patients with and without shock. unit 

(CICU) may no longer be necessary.

Circulating Biomarker Patterns in Patients with Vasodilatory Cardiogenic Shock in the Cardiac Intensive 

Care Unit: Analysis from the Critical Care Cardiology Trials Network (CCCTN) Registry

• In this pilot study, mixed shock was characterized by 

marked elevations in biomarkers of inflammation, 

infection and cardiac stress/injury.

• Relative patterns of elevation may be useful to 

distinguish mixed shock from other shock states.

BACKGROUND

• Patients admitted to the Cardiac ICU (CICU; Brigham & 

Women’s Hospital, Boston, MA) from 2017-2020 were 

enrolled in a biorepository. 

• Shock status at the time of sample collection was 

adjudicated.

• The presence of shock was defined as 

1) hypotension or the need for vasoactive agents to 

maintain normotension and

2) evidence of end-organ hypoperfusion.  

• Adjudicated shock state was further subclassified as 

distributive, cardiogenic or mixed shock using clinical 

characteristics & invasive hemodynamics (when 

available). 

• Biomarkers of inflammation (high-sensitivity C-reactive 

protein [hsCRP; Roche], interleukin-6 [IL-6; Protein 

Simple]), infection (procalcitonin, PCT; Roche) and 

cardiac stress/injury [NTproBNP; Roche] & high-

sensitivity troponin T [hsTnT; Roche]) were measured.  

• LASSO regression was used to identify predictors of 

mixed shock.

METHODS

RESULTS
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Figure 2. Fold Biomarker Difference in Mixed Shock 

Compared to Other Shock States

• Patients with and without shock had a significant burden 

of comorbidities, including hypertension, diabetes and 

chronic kidney disease (Table 1).  

• An array of advanced ICU therapies were used in patients 

with shock (Table 1).
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Demographics

Age (years), median (IQR) 65 (55 - 74) 67 (57 - 75) 63 (57 - 71) 68 (62 - 78)

Male 63 64 69 66

White 63 64 69 66

Hispanic 6.5 4.2 5.7 0

BMI (kg/m2), median (IQR) 29 (25 - 33) 28 (24 - 31) 26 (22 - 32) 31 (25 - 35)

Comorbidities

Hypertension 68 68 57 69

Diabetes 31 31 31 34

Chronic kidney disease 20 22 31 33

Heart failure 27 46 29 43

Atrial fibrillation 28 41 31 48

ICU Therapies

Cardiac arrest 12 26 37 36

TTM 3.4 4.2 29 15

Adv Respiratory Support 19 23 40 48

Mechanical ventilation 11 17 40 43

Renal replacement 3.5 14 14 16

MCS 6.3 15 5.7 4.5

Table 1. Baseline Characteristics

Figure 1. Median Biomarker Value by Shock State

*p<0.005 for comparison 

with non-shock

• Cardiogenic shock was characterized by elevated cardiac 

markers and distributive shock was marked by elevated 

infectious and inflammatory biomarkers (all p<0.005 vs 

no shock, Figure 1).

• In contrast, mixed shock demonstrated marked elevations 

in cardiac & inflammatory biomarkers, with an 

intermediate PCT (median: NTproBNP 14,400 pg/ml, 

hsTnT 326 ng/L, hsCRP 140 mg/dL, IL-6 163 pg/ml and 

PCT 1.04 ng/ml; all p<0.0001 vs no shock; Figure 1)

Line (horizontal) depicts median value; Box bottom/top represent 25th & 75th percentile.

• Figure 2 depicts the relative fold increase (>1) or 

decrease (<1) of median biomarker values in mixed 

shock patients compared to median values in 

cardiogenic (blue) or distributive (red) shock for each 

biomarker.  Radial axes represent comparison for each 

biomarker as labelled. 

• When assessed via LASSO regression, elevations in 

PCT, hsCRP and IL-6 were predictors for mixed shock 

compared to cardiogenic shock (c-stat=0.74).  The 

addition of NTproBNP and hsTnT improved 

discrimination for mixed shock compared to distributive 

shock (c-stat=0.77). 

Values represent % unless otherwise specified.  IQR denotes interquartile range; 

TTM, targeted temperature management; MCS, mechanical circulatory support. 

Advanced respiratory support includes high-flow nasal cannula, non-invasive 

positive pressure ventilation and mechanical ventilation.


