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Abstract

A recent Lancet meta-analysis by Thiele et al. reported no significant mortality benefit with
the routine use of mechanical circulatory support (MCS) in infarct-related cardiogenic shock
(OR 1.10). This conclusion may be an artifact of pooling fundamentally heterogeneous
devices (intra-aortic balloon pump [IABP] vs Impella or extracorporeal membrane
oxygenation [ECMO]) and failing to account for implantation timing. Utilising ShockLogic
simulation demonstrates this is largely due to device heterogeneity and safety dilution,
potentially obscuring the benefits for early active hemodynamic support in STEMI.

The Heterogeneity Problem: Apples vs. Oranges

Combining IABP, a passive device with minimal hemodynamic augmentation, with Impella,
active ventricular unloading but carries moderate vascular risk, and ECMO, full
cardiopulmonary support yet introduces substantial bleeding and limb-ischemia. Impella,
DanGer trial, showed a survival benefit in STEMI (OR 0.68) whereas if pooled with IABP and
ECMO yields an overall neutral OR influenced by high complication rates. Treating these
devices as interchangeable violates the exchangeability assumption. ShockLogic simulation
demonstrates when device heterogeneity I > 60%, the pooled effect becomes a statistical
artifact: Impella’s positive survival effect is diluted by IABP’s null effect and ECMQ’s safety
penalty.

The STEMI Subgroup & The Safety Tax

The meta-analysis noted a potential mortality benefit in the STEMI subgroup, but dismissed
due to multiplicity concerns. In STEMI, early active unloading reduces infarct size and
stabilises haemodynamics,supported by the DanGer Shock trial. The analysis did not account
for time-to-implntation, despite pre-PCl support evidence differs fundamentally from late
use, underestimating the true benefit of active MCS in STEMI. ShockLogic illustrates the
trade-off clearly: 100 patients, active MCS may save 6 (Green) yet 8 major vascular or
bleeding events (Red).

Computational Validation: ShockLogic v2.0

To empirically validate these critiques, we released ShockLogic v2.0. This browser engine
reconstructs the data using a Hartung-Knapp-Sidik-Jonkman random-effects model to
correctly penalize for the high device heterogeneity. Users can toggle devices and adjust
implantation timing. The engine demonstrates that the "Null" result is a statistical fiction
created by averaging a positive trial (DanGer) with negative/neutral trials. Stratifying for
STEMI and early Implantation, the mortality benefit becomes robust, assuming acceptance
of the "Safety Tax".

Conclusion

In summary, “null result” should not be interpreted as evidence that “MCS does not work,”
but rather “pooling all MCS devices together does not work.” Future guidelines should
stratify recommendations by device class and timing implantation to avoid statistical dilution
and better reflect physiologic reality.



Dr Joumana Salam

References

1.

Thiele H, et al. Tempory mechanical circulatory support in infarct-related cardiogenic
shock: individual patient data meta-analysis. Lancet. 2024;404:1234-1245.

Megller JE, et al. (DanGer Shock Investigators). Microaxial Flow Pump or Standard Care
in Infarct-Related Cardiogenic Shock. N Engl J Med. 2024;390:1382-1392.

Thiele H, et al. (ECLS-SHOCK Investigators). Extracorporeal Life Support in Infarct-
Related Cardiogenic Shock. N Engl J Med. 2023;389:1286-1297.

Mandrola J. The nuance of shock trials and the problem with pooling. This Week in
Cardiology. Nov 2024.



