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Will models of naturally occurring disease in animals

reduce the bench—to—bedside gap in biomedical research?
Manuel Boller™*’

The bench—to—bedside gap in many areas of biomedicine continues to be of great concern. Promising basic

151 One reason may be the difficulties of implementing clinical

research findings often fail to succeed in clinical trials !
research that is powered enough to detect a treatment effect, especially in complex disease processes such as severe
sepsis where patient heterogeneity is tremendous '°._Anether is that animal disease models developed to mimic a
certain characteristic of the target disease oftenilack key features of their real life human entity'”. Sophisticated animal
models closely resembling the relevant haman pathophysielogic aspects.are necessary to test a specific therapeutic
target prior to clinical testing™"". Vivid interplay'between basic and,clinieal seientist is essential to achieve this'?.
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With that in mind we have.developed a redent model of.emergency cardiopulmenary bypass (ECPB) . A large
proportion of victims of sudden cardiactarrest (€A ) do not achieve return of spentaneous circulation (ROSC) when
using conventional advanced life support (ALS) alone. Around 80% of adult sut—of—hespital cardiac arrest (OHCA )
patients and 55% of in—hospital cardiac arrest (IHCA)patients in whom cardiopulmonary resuscitation (CPR) was
initiated do not achieve ROSC ">, In pediatric patients with IHCA around 35% to 60% achieve ROSC " Furthermore,

[19

duration of CPR is negatively correlated with survival to hospital discharge . ECPB offers the opportunity to rescue

those patients that are refractory to"conventional CPR; and has been employed in.that/indication in both pediatric and

2 However, mnexto serving as blood flow generator/and awgas exchange element, ECPB offers

adult patients !
tremendous control over the reperfusion’ process and gives way 16 a multitude of opportunities for therapeutic
interventions, such as the inclusion of antioxidantor white bléod cell filters. Given the complexity of cellular and
subcellular responses to ischemiaiand reperfusion, multi—component=therapeuties are a logical solution to a multiple
pathway disease like reperfusion injury. Nevertheless, the optimal constituents of such a reperfusion cocktail to take
full advantage of this unique opportunity need to be further elucidated "". Testing the collective group of
pharmacological components is therefore an important step towards optimizing clinical ECPB, and a whole animal
model is necessary to test the effect of such a strategy in the context of manifold interactions between severity of
injury, multi organ dysfunction and therapeutics. But even when using complex whole animal models such as a rodent
ECPB model, limitations will exist in how these predi¢t treatment effects in human subjects. As much as CA and
ECPB animal studiestare designed to.mimic realitys research subjects are anésthetized, healthy, adolescent and
single gender animals ™. This leads'to. problems with the external validity “and generalizability of the models ™,
since attributes of the OHCA htiman population include older age; a female “male ratio of 1 : 2, numerous
co—morbidities (e.g. coronary artery disease, hypertension, diabetes mellitus), and highly variable CA to CPR (no
flow) to ROSC (low flow) intervals . Inhalant and other anesthetics that are a frequent part of experimental animal
studies but are rarely part of human peri—arrest management, are capable of inducing marked, dose—dependent
preconditioning and can lead to protection even hours after discontinuation of anesthesia when the vast majority of the
anesthetic is washed out™. However, not using carefully administered anesthesia to reduce animal suffering will cause
numerous and significant neuroendocrine effects that can affect severity of injury and outcomes, violates animal
welfare principles and is regarded as unacceptable in the scientific community.
Some of these limitations could be avoided by learning from animals that experience CA for natural causes.

Thousands of pet dogs experience CA every year for causes that may be similar to the conditions found in people. The
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Reassessment campaign on Veterinary Resuscitation (RECOVER) recently provided the first consensus based CPR
guidelines on how to treat these animals best after conducting an evidence evaluation process similar to the one used
by the International Liaison Committee on Resuscitation (ILCOR)®™. RECOVER in collaboration with their
colleagues from human medicine will start to systematically collect data from naturally occurring CA cases and the
resuscitation efforts by using electronic registries and databases. This will enable the researchers to test novel
therapeutics during these spontaneously occurring resuscitation efforts with the potential to resemble far more closely
the real human condition than any bench top model, reducing some of the confounding elements typical to
experimental models and limiting the use of laboratory animals. And most importantly, these spontaneously
occurring disease models could hold great promise in reducing the bench—to—bedside gap by more reliably predicting
whether a promising therapeutic intervention based on pre—clinical work translates into a measurable clinical benefit

in human subjects.
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