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Why normal-range blood results can coexist with failing physiology
Reference ranges describe distributions in sampled populations; they do
not provide complete maps of tissue flux, reserve, or resilience. A blood
concentration reflects production, transport, distribution, and clearance at
a particular moment. It can stay within a customary interval while a patient
pays increasing physiological costs to keep it there. This observation
supports a provocative but narrowly defined thesis: normal concentrations
can be evidence of successful compensation, not necessarily evidence that
the regulated system is healthy.
For example, glucose can remain near an expected range as insulin secretion rises to compensate for
reduced sensitivity. A single measurement may conceal the high hormonal effort required. Similar
distinctions occur between resting oxygen saturation and exercise tolerance, or between a filtration
estimate and the kidney's capacity to respond to additional demand. It does not follow that every
patient with unexplained symptoms has hidden biochemical disease. It follows that interpreting a
normal result requires attention to what physiological question the test was designed to answer.

From static reference intervals to physiological cost A stronger study would
compare patients with similar resting laboratory values but different
functional responses to ordinary demands. Continuous or repeated
measures might reveal altered recovery after meals, exertion, orthostatic
transitions, or sleep disruption. The candidate signature is not simply wider
fluctuations; healthy flexibility itself requires appropriate fluctuations. The
prediction concerns prolonged return times, insufficient adaptive range, or
disproportionate compensatory hormone activity relative to the demand.
Interpreting those signatures demands age-appropriate norms and control
for medications, fitness, hydration, and illness.
There is a critical distinction between advocating better dynamic testing and claiming that normal
standard tests should be ignored. A normal test can strongly reduce the probability of a particular
disorder when its diagnostic performance is appropriate. The challenging claim is that absence of
evidence in one compartment may leave a different pathophysiological question unanswered. The
paper should ask whether dynamic testing improves diagnostic discrimination and patient outcomes
enough to justify its cost and burden. That makes the critique empirically answerable rather than
rhetorical.
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Compensation can fail while the concentration still looks normal A person
may remain within a reference interval through increased compensatory
effort. The important question is not whether clinicians should disregard
ranges but whether an extra dynamic signal identifies risk sooner. In
glycemic physiology, changes in insulin secretion and tissue sensitivity can
precede diagnostic hyperglycemia; in cardiovascular disease, output may
remain acceptable at rest while reserve during exertion declines. These are
different mechanisms and require different measurements. No universal
“hidden illness index” follows from the examples.
An effective investigation would stratify participants by normal resting results and compare objective
performance under a safe standardized demand, ideally with repeated assessments. The predicted
contribution is that response kinetics reveal an abnormality that a resting sample misses and that this
information changes a management decision. A false-positive dynamic test can generate unnecessary
investigation, cost and anxiety, so screening performance matters. The paper should favor targeted
dynamic testing where the physiological hypothesis is clear, while defending the reality that a
concentration is only one partial observation of a moving system.

The research question is not whether reference intervals are “wrong”
Population reference intervals are often useful and sometimes highly
predictive. The challenge is whether a particular patient's physiology is
maintaining a normal-looking concentration at extraordinary compensatory
cost. That cost might be reflected by elevated hormone secretion, unusually
prolonged recovery from exertion, or a failure of reserve during ordinary
demand. These are distinct, measurable claims. A normal result from a
well-chosen test can rule out important possibilities; it should not trigger
an endless search for imagined hidden illness.
A proposed dynamic assessment must demonstrate added clinical value. If it predicts early loss of
function, it may help identify an actionable problem. If it only reproduces the information obtained
from symptoms, comorbidities and established tests, the new complexity imposes unnecessary
burden. The Institute can therefore argue provocatively that normality is a property of function under
conditions, while rejecting the idea that any unexplained symptom proves a concealed biological
disturbance. A serious critique of static measurement must make better predictions, not simply cast
suspicion on reassuring evidence.
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When dynamic testing should not be ordered The costs of excessive testing
are not abstract. False positives, incidental findings, expense and repeated
monitoring can consume resources without improving outcomes. A paper
critical of static laboratory interpretation must show restraint when the
relevant baseline test already has strong predictive value. A dynamic test
deserves adoption when its added information changes a decision with
demonstrable patient benefit. A practical validation would compare the
diagnostic yield and downstream outcomes of targeted dynamic testing
with ordinary recommended care in a well-defined population. It would
include adverse consequences of extra testing as well as successful
identification of disease. This is the balance that keeps the Institute's
forceful claim—that functional reserve may be abnormal despite a normal
snapshot—from becoming an unfalsifiable justification to investigate
everyone indefinitely.

Detailed considerations from the original investigation
Population reference ranges describe distributions, not guarantees of physiological completeness. A
result inside a range can be compatible with substantial impairment, while an abnormal result may be
transient or clinically irrelevant. The meaningful question is whether the measurement reflects the
process of concern in that individual, at that time. Static values often undersample processes that
oscillate, compensate or fail only under load.

Fasting plasma glucose may be within range while postprandial excursions remain excessive; resting
pulse can appear reassuring while exertional tolerance is poor; serum concentrations may be normal
despite altered tissue distribution or a vulnerable feedback system. Conversely, reference limits are
often valuable and sometimes definitive for urgent action. Dynamic assessments, paired markers,
symptom timing and functional outcomes can add context, provided the additional measurements are
validated for the clinical question.

A single normal morning laboratory panel can coexist with marked symptoms after meals, during
exertion or overnight. Sometimes the correct next step is a targeted dynamic test; sometimes the
presentation calls for an entirely different differential diagnosis. A persuasive paper must discriminate
these cases rather than imply that further testing is always indicated. Sensitivity, specificity and
consequences of false positives remain part of the clinical argument.

The danger of overstating this argument is turning normal findings into a license to invent hidden
disease. More testing is not necessarily better, and unvalidated panels increase false positives. A
mechanism should explain why a particular laboratory result misses a problem, what different test
would detect it, and whether detecting it improves care. “My tests are normal but I feel unwell”
warrants investigation; it does not prove an unspecified systemic defect.

The proposal is testable by comparing predictive performance of single laboratory thresholds against
longitudinal and dynamic measurements. Useful endpoints include functional capacity, diagnosis by
accepted criteria, adverse events and response to established treatment. Improvements should be
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assessed out of sample, not solely in the cohort that generated the model.

The article is an argument for thoughtful interpretation of evidence, especially when clinical
presentation and a laboratory snapshot disagree. It is not an argument against using standard tests or
respecting diagnostic thresholds.

Reference intervals express distributions in selected populations; they do not test the dynamic
adequacy of organ reserve under demand.

A normal resting oxygen saturation cannot rule out exercise limitation from heart failure, muscle
disease or impaired diffusion.

Compare dynamic functional tests against static laboratory markers for prediction of measured
outcomes, with attention to false positives and testing burden.
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