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The proposition we defend

An intervention can be beneficial on Monday and harmful on Friday without changing its chemical identity. We argue
that tissue recovery passes through distinct biological phases whose requirements differ, and that a treatment’s net
effect can reverse when it is delivered during the wrong phase. Timing relative to cellular work may be more
important than timing relative to the calendar.

Wound healing is not one uniform process; inflammation, proliferation and remodeling require different cellular tasks.
An intervention could be beneficial in one phase and disruptive in another. The question is whether treatment
effectiveness can sometimes be mapped to the phase of the underlying tissue process rather than to the calendar
alone.

Why the mechanism deserves to be taken seriously

Inflammatory cells remove debris and pathogens, fibroblasts build matrix, epithelial cells restore barriers and later
remodeling adjusts tissue strength. Suppressing an inflammatory pathway too early could theoretically hinder
necessary defense, whereas persistent activation later may drive fibrosis. The same growth factor can support
repair or maladaptive proliferation depending on time and context.

The causal argument

Inflammatory recruitment can be necessary to remove debris, but prolonged inflammation impairs rebuilding.
Fibroblast activation can close a wound, but ongoing matrix deposition creates fibrosis. Angiogenic signaling can
support early repair and later become pathological. An intervention that suppresses one pathway indiscriminately
may therefore improve one stage and disrupt another. The paper’s claim is mechanistic phase dependence: an
intervention interacts with the current cellular task, not merely with symptom duration. A clinical time label such as
“two weeks after surgery” can be misleading when healing is delayed by diabetes, infection or malnutrition.

Causal architecture under closer examination

A wound’s state is not a reliable function of days elapsed. Severe injury may sustain inflammatory signaling for
weeks, while an uncomplicated wound may enter matrix remodeling quickly. The same treatment administered on
day seven could therefore interact with different cellular tasks in different patients. The relevant tasks include debris
clearance, proliferation, angiogenesis, extracellular matrix deposition and later reorganization. Each uses
overlapping molecules for different purposes. A signal promoting fibroblast migration early may become
pathologically profibrotic if prolonged. A broadly anti-inflammatory intervention may decrease tissue damage in one
setting but delay appropriate microbial defense or clearance in another. The phase-dependence thesis must identify
a pathway that changes its net contribution across states rather than infer phase from a calendar label. It should also
account for heterogeneous tissue: the edge of an injury may be actively rebuilding while the center remains
inflamed. A binary “repair phase” designation can therefore be as misleading as no staging at all.

A concrete physiological case
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Consider a hypothetical repair-modifying drug applied during early debris clearance versus late fibrotic remodeling. It
might worsen infection control in the first phase and reduce pathological matrix accumulation in the second. This
would not imply that withholding indicated antibiotics or surgery is wise; the example concerns experimental
stage-sensitive therapies, monitored by tissue markers.

Original conceptual illustration

In wound repair, an intervention that reduces inflammation could be helpful after uncontrolled inflammation develops
but harmful if it prevents necessary early antimicrobial defense. That proposition is intuitive but needs
disorder-specific proof, particularly because treatment phases overlap and the biological state cannot be inferred
from a date on a calendar. A phase-sensitive model must specify how the phase is measured before suggesting a
treatment window.

What established physiology already supports

Wound healing phases and the beneficial as well as harmful roles of inflammation are well established. The more
radical thesis is that stage-matched treatment might explain heterogeneous responses that currently appear random
across patients assigned the same diagnosis.

The strongest counterargument—and the answer

The main objection is that healing phases overlap and are not cleanly separable in humans. Different tissue regions
within one organ may be in different states simultaneously. A useful framework must therefore rely on actual
biological markers, not rigid phase labels, and must show an interaction between intervention and state.

Biological phases overlap, differ by wound and coexist across regions of the same tissue. There is no simple
days-1-to-7 schedule transferable from a superficial wound to myocarditis, cancer or chronic ulceration. Proven
interventions should not be withheld based on an unvalidated timing theory.

The discriminating experiment

Design factorial experiments varying intervention timing and objectively measured tissue phase. Track inflammation,
cell proliferation, matrix quality and function. Demonstrate a treatment-by-phase interaction with different outcomes
at equal drug exposure. If benefits are constant regardless of phase, the particular proposed timing rule is
unnecessary.

The hypothesis is testable if stage can be defined independently of symptoms, treatment timing prospectively
predicts clinically meaningful outcomes and alternative explanations such as disease severity are controlled. Without
phase-specific responses, the model remains an attractive narrative.

Decisive comparisons and limits of inference

The decisive research design is a treatment-by-state interaction, not simply a trial comparing early and late
treatment. Researchers should measure the state of tissue before dosing—cell populations, matrix synthesis,
inflammation and vascular integrity—then test whether the same exposure produces different outcomes across
these objectively characterized states. If the drug helps only in a particular configuration and worsens another, the
model predicts those differences prospectively. Mechanistic controls should show the implicated pathway changes
its contribution, not simply that later patients are healthier. A negative result would be instructive: if efficacy depends
only on disease severity or cumulative drug exposure, timing relative to biological phase adds little. Clinical
translation also needs pragmatic markers that can actually be measured, not exquisite laboratory signatures
inaccessible in practice. The forceful implication is that treatment can be correctly targeted and still mistimed. A
therapy applied during the wrong operation may obstruct rather than assist recovery. This concept should
encourage better biological staging while rejecting dangerous delay of clearly indicated emergency treatments.
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A second prediction from the original model

Intervention effectiveness should show an interaction with an independently defined repair phase. A convenient
calendar-based subgroup that has no underlying biological measurement is not an adequate test.

Why the hypothesis matters if correct

The distinctive claim is not merely that early and late treatment differ. It is that a therapy interacts with the biological
task the tissue is performing. A substance that interferes with inflammatory recruitment may have a very different net
effect during debris clearance than during excessive fibrotic remodeling. Since tissue stages overlap and patients
recover at different rates, calendar time cannot substitute for real biological state. A strong experiment would show
an intervention-by-state interaction in functional healing outcomes with the state independently measured. A uniform
benefit across all phases would falsify the proposed stage restriction for that therapy. The clinical stakes concern
sequencing: treatment could fail not because its molecular action is wrong but because that action occurs during the
wrong operation. The theory supports careful research into stage-specific treatment and cannot justify delay of
urgently indicated care.

The clinical and conceptual consequence

The provocative conclusion is that asking whether a therapy works may be incomplete without asking during what
biological operation. Treating a wound as one continuous state obscures transitions that may determine both benefit
and harm.

It can improve trial design and careful interpretation of treatment windows, but does not supply new dosing guidance
for steroids, antibiotics or cancer therapies.

It can improve trial design and careful interpretation of treatment windows, but does not supply new dosing guidance
for steroids, antibiotics or cancer therapies.
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Editorial and clinical boundaries

This paper advances a causal thesis and identifies observations that would support or defeat it. It does not establish
a new diagnosis or treatment, and it should not be used to discontinue medically indicated care. Bibliographic entries
inherited from the original edition have not all been independently verified.
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