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@ What each test is measuring

CMP - lipid panel + Lp(a) * thyroid panel « CBC diff * Alc * PSA

vitamin D * Bl2/folate * hs-CRP ¢ fasting insulin ¢ leptin * uric acid @ Why the test is ordered

What high or low patterns can

suggest
Patient-facing Pathophysiology High vs low Community education

How to explain the result in plain
language

How the labs work better as a
pattern than alone




IThese are the labs this version covers

PANELS
COVERED THREE BIG QUESTIONS

* Complete metabolic panel (CMP) I.Is there silent organ or metabolic stress?
* Lipid Pa"el * lipoprotein(a) 2.1Is there cardiometabolic or inflammatory risk that may not be
:théo'd, pant‘al _ obvious from symptoms alone?

H with .dlfferentlal 3.Is there a hormone, vitamin, blood-count, or prostate-related issue
* Hemoglobin Al c
« PSA helping explain fatigue, weight resistance, aches, or screening
«Vitamin D concerns?

*Vitamin B2 with folate
* hs-CRP

* Fasting insulin

* Leptin

* Uric acid

BOTTOM LINE

This is not a “read every number off the printout” talk. It is a pattern-recognition talk. For each lab we will answer four
community questions: why the lab is drawn, what body process it represents, what a high or low result can suggest, and how to
translate that result for patients without drowning people in reference ranges.




IHow to teach these labs without losing the room

WHY WAS THE LAB WHAT DOES IT
DRAWN? MEASURE?

Link the test to a real question: fatigue, family heart risk, sugar Every lab is a physiologic signal:filtration, liver stress, glucose
exposure, weight resistance, prostate screening, inflammation, or exposure, lipoprotein burden, thyroid feedback, inflammation,
nutrient deficiency. nutrient reserve, satiety signaling, or blood-cell production.

WHAT CAN HIGH RESULTS WHAT CAN LOW RESULTS
SUGGEST? SUGGEST?

High often means stress, compensation, inflammation, injury, Low may reflect deficiency, underproduction, malabsorption, low
oversupplementation, obstruction, or a system that is pushing reserves, medication effect, gland failure, or sometimes a result
harder to stay normal. with limited meaning when low.

Best teaching line: “A lab is a clue, not a diagnosis.” ] { Best interpretation habit: teach the pattern, not just the isolated number.




These labs map to a few major body systems

CMP

kidney ° liver
electrolytes ¢ fasting glucose

Lipid panel + Lp(a)

cholesterol burden
inherited cardiovascular risk

Alc + insulin + leptin

glucose exposure
insulin resistance ¢ satiety

hs-CRP + uric acid

inflammation signal
metabolic / gout pattern

CBC with differential

oxygen delivery
infection / immune pattern

Thyroid + PSA + vitamins

hormone feedback
screening ° nutrient reserve




SECTION

Core cardiometabolic and inflammatory screening

These slides answer whether there is silent organ stress, worsening sugar exposure, inherited lipid risk, inflammatory risk, or an
early insulin-resistance pattern.

How to explain it to patients
plainly

Why this lab is ordered What the biology means What high or low suggests




IComplete metabolic panel (CMP): the broad screening snapshot

The CMP is the “internal dashboard” slide: kidney function, liver function, electrolytes, and glucose in one blood draw.

BASIC
WHY IT IS DRAWN PATHOPHYSIOLOGY

* Baseline screen for kidney and liver stress, fluid balance, and fasting glucose. * Kidneys filter waste (BUN, creatinine) and help regulate water,
* Useful when symptoms are nonspecific: weakness, dehydration, nausea, sodium, potassium, and acid-base balance.

confusion, or fatigue.

* Common before or during treatment with medicines that can affect kidneys,
liver, or electrolytes.

* The liver releases enzymes when irritated and makes proteins
that help maintain fluid balance.
* Glucose reflects fuel handling in real time.

HIGH OR LOW
PATTERNS HOW TO EXPLAIN IT

High glucose — dysglycemia, stress response, or diabetes. “This is the panel that tells us whether filtration, fluid balance,
High creatinine/BUN — dehydration, reduced filtration, obstruction, or kidney liver stress, or blood sugar look off.We do not memorize every
injury. . . . T
High AST/ALT — fatty liver, alcohol, medication effect, hepatitis, or other liver num_ber we |O_Ok for clusters that |?’0|nt to kidney strain, liver
injury. strain, dehydration, or sugar trouble.

Low sodium or potassium can explain weakness, confusion, and even falls.




ILipid panel with Lp(a): cholesterol burden plus inherited risk

The standard lipid panel tells you the cholesterol environment. Lp(a) adds a genetic risk signal that can matter even when lifestyle looks good.

WHAT THE PANEL
MEASURES

* LDL: cholesterol burden most associated with artery plaque.

* HDL: part of reverse transport; low HDL usually means less protection.
* Triglycerides: often rise with insulin resistance, alcohol excess, obesity, or
metabolic syndrome.

* Lp(a): an inherited lipoprotein particle that can add clotting and plaque risk.

HIGH AND LOW
PATTERNS

High LDL or non-HDL cholesterol — more plaque opportunity.

Low HDL — less favorable risk pattern.

High triglycerides — common insulin-resistance clue.

High Lp(a) — inherited risk that often does not change much with diet or
exercise.

There is not usually a clinical problem of “Lp(a) being too low.”

WHY IT IS DRAWN

* Estimate heart and stroke risk.

* Clarify family history of early cardiovascular disease.

* Decide how aggressive lifestyle and medication discussions should be.

* Explain why some patients develop artery disease despite “not eating that
badly.”

HOW TO EXPLAIN IT

“The regular lipid panel tells us how much cholesterol burden the
artery wall sees. Lp(a) tells us whether you were born with an
extra risk particle. If Lp(a) is high, we usually focus even harder on
the risks we can control.”




Hemoglobin A1c: the 2-3 month blood-sugar fingerprint

A1lcis usually the easiest way to explain chronic glucose exposure to patients.

WHY IT IS DRAWN

* Screens for prediabetes and type 2 diabetes.

* Tracks whether treatment or lifestyle changes are lowering long-
term glucose exposure.

* Often more informative than a single random glucose because it
reflects a longer window.

HIGH OR UNEXPECTEDLY
LOW

High Al c usually means chronic excess glucose exposure and
higher risk for eye, kidney, nerve, and vascular injury.

Unexpectedly low Alc can occur when red cells are turning over
faster—recent blood loss, hemolysis, or transfusion can mislead the
story.

BASIC
PATHOPHYSIOLOGY

* Glucose slowly attaches to hemoglobin inside red blood cells.

* Because red cells circulate for about 90—120 days, the result
approximates recent average exposure.

* Rough community thresholds: <5.7% normal, 5.7—6.4% prediabetes,
26.5% diabetes.

HOW TO EXPLAIN IT

“This is not today’s sugar. It is your glucose biography over the last
few months. If it is rising, the body has been living in too much
sugar even when you feel okay.”




IFasting insulin and leptin: the “why am | gaining weight?” labs

Use these as physiology teaching tools—not as stand-alone diagnoses.

WHY THEY ARE
DRAWN

* Fasting insulin helps look for compensatory hyperinsulinemia and
insulin resistance before glucose is dramatically abnormal.

* Leptin helps explain satiety signaling and why a patient with
plenty of energy stores may still feel hungry.

HIGH AND LOW
PATTERNS

High fasting insulin often means insulin resistance before diabetes fully declares
itself.

High leptin usually tracks with higher fat mass and leptin resistance.

Low insulin can suggest low insulin production or prolonged fasting.

Low leptin can occur with very low energy stores or significant weight loss.

BASIC
PATHOPHYSIOLOGY

* Insulin is made by the pancreas and helps move glucose into cells; when
cells resist insulin, the pancreas often compensates by making more.

* Leptin is made by body fat and signals the brain that energy stores are
present; in obesity, leptin can be high but the brain may not respond
normally.

HOW TO EXPLAIN IT

“If insulin is already high, the pancreas may be working overtime
long before the sugar finally crosses into diabetes range. If leptin is
high, the fullness signal may not be landing well.”




High-sensitivity CRP (hs-CRP): the hidden-inflammation test

This is one of the most useful bridge slides between general wellness testing and cardiovascular prevention.

WHY IT IS DRAWN

* Looks for low-grade inflammation that can add to cardiovascular risk
assessment.

* Helpful when family history or the overall picture feels riskier than the
standard lipid panel alone suggests.

* Best interpreted when the patient is clinically well—not during obvious
infection or injury.

HOW TO INTERPRET
WISELY

Values above about 10 mg/L should usually trigger the question,“VVas the
person sick when this was drawn?”’ because infection, dental disease,
autoimmune flare, or injury can temporarily raise it. A low hs-CRP is
reassuring, but it does not erase smoking, diabetes, hypertension, or
family history.

WHAT THE BIOLOGY
MEANS

* CRP is made by the liver in response to inflammatory cytokines.

* The high-sensitivity version detects low concentrations that correlate with
chronic vascular inflammation, not just dramatic infection.

* Common community thresholds: <I mg/L low risk, -3 intermediate, >3
higher risk if clinically stable.

HOW TO EXPLAIN IT

“hs-CRP is a smoke signal. It tells us there may be inflammation in
the background, but it does not tell us where the smoke is coming
from. It adds context—it does not replace cholesterol, blood
pressure, or lifestyle.”



Uric acid: a gout marker that also overlaps with metabolic risk

Uric acid is often taught too narrowly. It matters for gout, kidney-stone risk, and sometimes the broader metabolic picture.

WHY IT IS DRAWN

* Evaluate gout, recurrent kidney stones, or unexplained joint attacks.

* Monitor patients with known hyperuricemia or urate-lowering treatment.
» Sometimes included because elevated uric acid often travels with obesity,
hypertension, insulin resistance, and kidney disease.

HIGH AND LOW
PATTERNS

High uric acid can fit gout, kidney disease, dehydration, high cell turnover, or
dietary contributors. Many people with hyperuricemia have no gout, and
gout can sometimes flare even when the level is not dramatic at the moment
of attack. Low uric acid is usually less clinically important in routine wellness
teaching.

WHAT THE BIOLOGY
MEANS

* Uric acid is a waste product made when the body breaks down
purines.

* If the body makes too much or the kidneys do not remove enough,
uric acid rises.

* Crystals can form in joints and soft tissue, producing gout.

HOW TO EXPLAIN IT

“This is the lab that tells us whether uric-acid burden may be high
enough to contribute to gout or stone risk. It also often travels
with the same metabolic conditions that raise blood pressure,
triglycerides, and insulin.”




ICBC with differential: the oxygen, infection, and clotting slide

The CBC is one of the most useful “why am | tired / why am | sick / why am | bruising?” panels in primary care.

WHAT IT MEASURES

* Red blood cells / hemoglobin / hematocrit: oxygen-carrying capacity.

* White blood cells: immune / inflammatory response.

* Platelets: clotting.

* Differential: neutrophils, lymphocytes, eosinophils, and other white-cell
subsets that add clinical context.

HIGH AND LOW
PATTERNS

Low hemoglobin often means anemia and can explain fatigue, shortness of
breath, and poor exercise tolerance.

High white count may reflect infection, inflammation, steroid effect, or stress.
Platelet changes can point toward bleeding risk, clotting risk, or marrow issues.
The differential helps separate bacterial, viral, allergic, and other immune
patterns.

WHY IT IS DRAWN

* Evaluate fatigue, infection, bleeding, bruising, or unexplained
illness.

* Follow medication effects or chronic disease.

* Add context when symptoms are vague and other panels do not
tell the whole story.

HOW TO EXPLAIN IT

“This is the panel that tells us whether the blood is carrying
oxygen normally, whether the immune system looks activated, and
whether the clotting cells are in the right range.The differential
gives us a more textured immune story than one WBC number
alone”




SECTION

Hormone, screening, and vitamin-focused labs

These slides explain thyroid feedback, prostate screening context, and the nutrient labs most likely to show up in fatigue,
weakness, neuropathy, falls, or low-reserve conversations.

How to explain it to patients
plainly

Why this lab is ordered What the biology means What high or low suggests




IThyroid panel: start with the feedback loop

When teaching thyroid, the axis makes the rest of the story easier to follow.

WHY IT IS DRAWN

* Evaluate fatigue, weight change, constipation, palpitations, hair change,
anxiety, temperature intolerance, or menstrual changes.

* TSH is usually the first-line screen;free T4 and sometimes free T3 refine
the picture when TSH is abnormal or symptoms do not fit.

THE KEY BIOLOGY

When thyroid hormone is low, the pituitary usually raises TSH to
push the gland harder.When thyroid hormone is high, TSH usually
falls. That is why TSH and free hormone levels are best read
together—not separately.

WHAT THE PANEL
INCLUDES

* TSH: what the pituitary is asking the thyroid to do.

* Free T4 and sometimes free T3: what hormone is actually being delivered.
* Thyroid antibodies, when ordered, answer a different question—whether
the immune system is targeting the thyroid.

HOW TO EXPLAIN IT

“TSH tells you what the brain is asking for.T4 and T3 tell you
what is actually being delivered.Antibodies tell you whether the
immune system may be involved.”




IPSA: useful, but never interpreted in a vacuum

PSA is a screening conversation—not just a number.

WHY IT IS DRAWN

* Used in age- and risk-based shared decision-making for prostate cancer
screening.

* Also followed after prostate cancer treatment to watch for recurrence.
» Sometimes ordered when men have urinary symptoms, family history, or
concern about prostate disease.

HIGH, LOW, AND TREND

Higher-than-expected PSA can reflect benign enlargement,
prostatitis, urinary retention, or cancer.A rise over time may matter
more than one isolated number. A low or stable PSA is usually
reassuring, but there is not a routine clinical problem of PSA being
“too low.”

WHAT THE BIOLOGY
MEANS

* PSA is a protein made by prostate tissue.

* More PSA can leak into blood when the gland is enlarged,
inflamed, manipulated, or cancerous.

* That is why a “high PSA” is not the same thing as “cancer.”

HOW TO EXPLAIN IT

“This is a screening clue, not a diagnosis.A high PSA tells us to
think more carefully and interpret the number in context of age,
symptoms, family history, and trend.”




IVitamin D (25-OH): the storage-form test

Teach deficiency in terms of bones, muscles, and falls—not just “a low vitamin.”

WHY IT IS DRAWN

* Evaluate low sun exposure, osteoporosis risk, falls, fractures,
muscle weakness, or malabsorption.

* Sometimes measured before or during supplementation.

* The usual blood test is 25-hydroxyvitamin D, the main storage
form.

HIGH AND LOW
PATTERNS

Low vitamin D often tracks with low sunlight, obesity, older age,
malabsorption, or low intake.Very high levels usually reflect
oversupplementation rather than diet alone and can contribute to
hypercalcemia, constipation, nausea, kidney stones, or confusion.

WHAT THE BIOLOGY
MEANS

*Vitamin D helps the gut absorb calcium and phosphate and supports bone
and muscle health.

* Low levels can contribute to weakness, bone pain, low reserve, and fall risk.
* NIH ODS notes that risk of deficiency rises below about 12-20 ng/mL,
depending on the framework used.

HOW TO EXPLAIN IT

“This helps us know whether your body has the vitamin-D
reserve needed to support bones and muscles. Low reserve can
show up as weakness, falls, and low resilience—not just a number
on paper.’




Vitamin B12 with folate: nutrient labs with neurologic relevance

These are classic “fatigue labs,” but they matter for both blood cells and the nervous system.

WHY THEY ARE
DRAWN

* Evaluate macrocytic anemia, fatigue, numbness, tingling, gait change,
memory complaints, or poor diet.

* Important after bariatric surgery, with malabsorption, or with long-term
metformin or acid-suppression use.

* Folate is often checked together because both support cell division and
red-blood-cell production.

HIGH AND LOW
PATTERNS

Low BI12 or folate can cause large red cells and fatigue. Low B12 may also
cause neuropathy, balance trouble, brain fog, and cognitive change. High BI2 is
often supplementation, but can occasionally reflect liver, kidney, or blood
disorders. Folate deficiency can reflect poor intake, alcohol use, malabsorption,
or increased need.

WHAT THE BIOLOGY
MEANS

* B12 and folate are needed for DNA synthesis and healthy red-blood-
cell production.

* B12 is also crucial for myelin, the “insulation” around nerves.

* That is why low B12 can cause neurologic symptoms even before
anemia becomes dramatic.

HOW TO EXPLAIN IT

“These are some of the most reversible fatigue and nerve-
symptom labs we check. If BI2 is low, it can help explain
numbness, imbalance, memory complaints,and low energy—not
just anemia.”




Putting the panels together

Patients rarely come in with a “lab problem.” They come in with a symptom story.

FATIGUE + BRAIN FOG

Most relevant labs

* CBC with differential

* CMP

* Thyroid panel

*Vitamin D

* BI2 with folate

* Alc / hs-CRP when the broader story fits

Common pattern

deficiency + thyroid drift + mild
inflammation + sometimes early sugar
trouble

WEIGHT RESISTANCE +
CRAVINGS

Most relevant labs

*Alc

* Fasting insulin

* Leptin

* CMP glucose / liver enzymes

* Lipid panel with triglycerides

* hs-CRP if risk feels higher than expected

Common pattern
insulin resistance + high leptin + rising
triglycerides + inflammatory signal

FAMILY HEART HISTORY

Most relevant labs
* Lipid panel
*Lp(a)

*Alc

* hs-CRP

* CMP glucose

Common pattern

modest routine lipids but high Lp(a),
rising sugar exposure, or added
inflammation that makes the picture
riskier than it first appears




ICase 1: fatigue, numb feet, and “l just feel off”’

PATIENT STORY

62-year-old with fatigue, low motivation,
poor balance at night, diffuse aches, and
intermittent numb feet. No obvious
infection. Eats irregularly and spends little
time outside.

LABS TO FOCUS ON

*Vitamin D 25-OH

*Vitamin B2 with folate

* Thyroid panel

» CBC with differential

* CMP glucose / kidney function

* hs-CRP if systemic inflammation is
suspected

ONE PLAUSIBLE
PATTERN

Low vitamin D + borderline low B12 +
mildly high TSH + mild macrocytosis or
early anemia

Teaching interpretation

*Vitamin D can help explain aches,
weakness, and falls risk.

* BI2 can help explain numbness and
balance trouble.

* High TSH suggests the body may be
asking for more thyroid hormone.

* The big lesson: fatigue often comes from
a cluster, not one dramatic number.




ICase 2: stubborn weight gain and a strong family history of heart disease

PATIENT STORY LABS TO FOCUS ON

48-year-old with abdominal weight gain, *Alc

loud snoring, afternoon crashes, and a father * Fasting insulin

with an Ml at 52. Standard cholesterol is * Leptin

only mildly abnormal. * Lipid panel with triglycerides
*Lp(d)
* hs-CRP

* CMP glucose / liver enzymes

ONE PLAUSIBLE
PATTERN

Alc 6.1% + fasting insulin high + leptin
high + triglycerides high + Lp(a) elevated +
hs-CRP mildly high

Teaching interpretation

* The body is moving toward diabetes.

* Insulin resistance is already active.

* Satiety signaling may be dysregulated.

* Cardiovascular risk may be higher than
the basic lipid panel alone suggests.




ITake-home messages for the community

The goal of screening is not to label people—it is to catch silent problems while they are still changeable.

WHAT | WANT THE AUDIENCE TO REMEMBER

* Labs are clues, not diagnoses.

* A panel becomes more powerful when you interpret the pattern rather than the isolated number.

* High results often signal stress, compensation, inflammation, injury, or oversupply; low results often suggest
deficiency, underproduction, or reduced reserve.

* Reference ranges vary by laboratory and must be read beside symptoms, medications, supplements, and the rest
of the history.

* A good next step after an abnormal result is a thoughtful conversation—not panic.

* Prevention works best when you use abnormal labs as an early-warning system rather than a verdict.

Questions!? Let's make the labs make sense.




