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Abstract. Disease onset and disease persistence are different causal questions. An insult may establish damage,

but a tissue subsequently develops local conditions—perfusion patterns, barrier permeability, inflammatory

memory, altered extracellular matrix, cellular stress responses and lost regenerative reserve—that can help

maintain dysfunction after the insult has diminished. We propose a six-domain framework for evaluating this

persistence without presuming that all diseases share a single mechanism.

The question behind the diagnosis

The diagnosis normally names what is wrong now: fibrosis, nephropathy, an inflammatory syndrome, persistent neuropathic

pain. Its temporal grammar may be much weaker. A tissue once possessed a range of tolerable states; it experienced a

perturbation; an adaptive response was recruited; months or years later the patient remains symptomatic. It is tempting to keep

searching for the initiating perturbation as though identifying it would exhaust the explanation. But the tissue that carries the

disease is no longer the tissue that encountered the trigger. It may have changed its matrix, vascular recruitment, resident

immune-cell behavior and neural inputs. A causal history cannot substitute for a description of the present mechanism.

Six linked but separable domains

The proposed framework asks six questions. Perfusion: do oxygen and substrates reach metabolically active cells at adequate

rates and distributions? Barriers: are movement and segregation of cells, proteins and solutes appropriately regulated? 

Immune resolution: has the response to injury successfully terminated, or is the tissue still recruiting and activating effectors?

Architecture: has matrix deposition, scar formation or vascular rarefaction changed the mechanical and transport landscape? 

Cellular regulation: have metabolic, redox and stress-response networks been durably shifted? Regeneration: can remaining

cells restore architecture and function, or has the repair apparatus itself become limiting? These domains are not a clinical

score and do not imply equal importance in every organ.

Why locally successful treatment may fail globally

A therapy may normalize the variable it targets while leaving other domains relatively unchanged. Glucose control can

improve while established neuropathy remains. Eradication of an infection may leave structural lung injury or altered immune
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regulation. Suppression of an inflammatory signal may alleviate symptoms without restoring lost capillary surface area.

Conversely, a highly effective specific treatment can transform the whole course of disease: insulin replacement in type 1

diabetes, antimicrobial treatment of a susceptible infection, or removal of an obstructing lesion. The framework does not

oppose precision medicine. It asks whether precision has been directed at the cause of persistence rather than only the cause of 

initiation.

How the domains may reinforce one another

Microvascular dysfunction can produce focal hypoxia; hypoxia can promote inflammatory and profibrotic signaling; fibrosis

can increase diffusion distances and compress small vessels; poor clearance of apoptotic cells can prolong inflammation;

persistent inflammation can reduce barrier integrity and alter fibroblast behavior. These are plausible feedback loops, and

particular elements are demonstrated in particular diseases. It would be unwarranted to infer that this entire network is present

in every patient. The scientific task is to identify which edges of the network exist in a specified disease, which are causal, and

which are merely correlated features of injury.

What would discriminate the model

A substantive test is not whether every ill tissue shows inflammation or abnormal biomarkers. It is whether measurements of

the local environment improve prediction of functional recovery beyond conventional pathology and whether interventions that

alter a proposed maintaining loop improve outcomes. Predictions should be disease-specific: perfused capillary density in

shock, matrix stiffness in fibrotic lung, efferocytosis competence in plaque biology, or sensory amplification in neuropathic

pain. Some domains may predict no additional variance; others may dominate. Negative results would narrow the model rather

than invalidate the existence of biological systems.

Interpretation and limits

This is a conceptual synthesis, not a newly discovered universal mechanism. Its value lies in changing the clinical question

from 'What caused the first injury?' to 'What is keeping the tissue in its current state, and which of those factors is modifiable?'

It may help organize complex cases and avoid false equivalence between improvement in a surrogate marker and actual repair.

The danger is that an attractive systems account could become too vague to falsify. It must never displace urgent disease-

specific diagnosis, effective treatments, or recognition of irrecoverable structural loss.

A clinical thought experiment: identical laboratory results, different tissues

Imagine two patients whose inflammatory markers and circulating glucose levels have become similar after treatment. One

regains exercise tolerance and wound healing; the other continues with neuropathy, reduced organ reserve and persistent pain.

A descriptive diagnosis may identify the original disease in both. The persistence framework asks whether they now differ in

microvascular recruitment, tissue remodeling, nerve integrity or repair capacity. This is not a claim that the second patient's

symptoms originate in all six domains. It is a prompt to test the domains that might discriminate between their outcomes. The

thought experiment illustrates why mechanistic success at one level can coexist with disability at another.
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A second example concerns ischemic injury. Restoring macroscopic blood flow may save threatened tissue, yet the extent of

final recovery depends on duration of ischemia, capillary integrity, cell survival and later scar formation. Restored circulation

and restored organ function are not synonyms. The comparison demonstrates a general temporal principle: interventions act

upon an organism changed by the disease process, not the untouched organism that existed before it.

A method for preventing a systems theory from becoming unfalsifiable

An attractive theory can absorb every failed prediction by claiming that some unmeasured system compensated. That is not

acceptable scientific practice. For each application, investigators should name no more than a handful of candidate maintaining

mechanisms, select objective measures appropriate to the tissue, predefine the predicted direction of change and compare the

model with a simpler explanation. The model should also specify what evidence would count against it. A fibrosis hypothesis

is weakened when tissue stiffness provides no additional outcome prediction or when modifying a stiffness-dependent pathway

fails to alter function under relevant conditions. A microcirculation hypothesis is weakened when tissue-specific exchange

measures are normal and alternatives explain symptoms better.

A useful hierarchy runs from descriptive observation to mechanism, to demonstrated causality, and finally to verified

intervention benefit. A tissue signal correlated with illness occupies the first level; a selective perturbation affecting function

supports a stronger claim. Even compelling mechanistic evidence must be interpreted against medication effects, sampling

biases and competing causal processes. The Institute's responsibility is to make those steps visible to readers, not to use

systems language as a substitute for them.
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