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Electrolytes &
Urea

. Liver Markers

. Lipid Studies

. Iron Studies

. Female Hormones

. Full Blood
Evaluation

. Blood Glucose

. Cardiovascular
Markers

. Thyroid Function

. Vit D, Calcium,
Phosphate
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AS we g0
long we
ill cover

How to use these

results in clinic

Creating a
. Treatment
Protocol

Chinese Medicine
Diagnosis vs
Western Medicine
Diagnosis

Monitoring Patient
Progress

Red Flags,
Referring Out

Confidence in
reading blood
tests

Case Studies
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Clinical efficacy vs
. Complete Clinical
Information

. When to Test

.OnClLI(Elil’lg . When Not to Test . gsfzgles
SCUSSION

CLARE @) PYERS-



3 Day
Masterclass

Electrolytes

Liver Markers

Inflammatory
Markers

Renal Markers

Glucose Studies

Vitamins and
Minerals

Stron ‘
Foundations

My Strategy

Hormones

Lipid Studies

! White Blood Cell

Panel

Red Blood Cell Panel

Iron Studies

| Pregnancy
. Considerations

Reference Ranges

I To test or not to
| test?
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Date
Time F-Fast
Lab Id.

SODIUM

POTASS TN
POTASSIUM

CHLORIDE
BICARB.

_ALCIUM

T f -k i
- b= b oL
ioba

= & N N

=S T rYTRA

X W e J
MAGNESIUM

27/08/16
1023 F
337978453

139
4.4
101

24

<. B
1.28
0.81

unlics
mmol/L
mmol/L
mmol /L
mmol /L
mmol/L

= - F
mmol/L




pH scale

Acid-Base
Balance
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Sodium

atomic __~ atomic weight
number e, 98976923
acid-base properties

symbol - Tena—— N a of higher-valence oxides
electron crystal structure
configuration g

[NE]331 physical state
name sodium %30 °CHaN

Alkali metals — Solid
@ Body-centred cubic . Strongly basic

Sodium
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- Sodium-
Potassium Pump

ot Q

EXTRACELLULAR

Helps to maintain electrical charge
of the cell.

Uses the energy from converting

Sodi ATP into ADP

oaium-— 4 :

potassium to iitUSh sodium back into the blood
\ against

exchange
the concentration gradient.

The presence of adequate sodium
levels is

reflective of a person who has
enough energy

) to fully fuel this process.

e o

o CYTOPLASM

5 Pearson ESucaion. Inc



Potassium

atomic atomic weight
rurnber 19  39.0983 |
.—_ acid-base properties
symbol — of higher-valence oxides
e
electron @ [ crystal structure
configuration P —\-\
IAI" ]451 physical state
Alkali metals — Solid
@ Body-centred cubic . Strongly basic

Potassium
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Sodium

Low sodium

. Adrenal fatigue

- Hypothyroidism

- Low blood pressure
- Night urination

1ormones !

Electrolytes
M; Kidney Function

High sodium

- Dehydration

- High blood pressure

- Adrenal hyperfunction

Potassium

Low potassium

- Dehydration

- High blood pressure
- Stress

- Nerve pain

High potassium
- Scalloped tongue
« Fluid retention



1ormones !

Electrolytes
M; Kidney Function

Sodium =
Kidney Yang

Low sodium

- Adrenal fatigue

- Hypothyroidism

- Low blood pressure
+ Night urination

High sodium

+ Dehydration

- High blood pressure

+ Adrenal hyperfunction

Potassium =
Kidney Yin

Low potassium

+ Dehydration

- High blood pressure
. Stress

- Nerve pain

High potassium
+ Scalloped tongue
+ Fluid retention



Chlorine

atomic

- = atomic weight
number

acid-base properties

symbol - of higher-valence oxides

electron crystal structure
configuration —___  |SEEEERIERINS
elas<aspD- ph}"SiGﬂl state
i at 20 °C (68 °F)
. Halogens ===s= (335
@ Orthorhombic (O strongly acidic

Chloride
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Bicarbonate
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Anion Gap
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Calcium

atomic
number

symbol can NN

electron

configuration -
[Ar]4s2

name

calcium

atomic weight

40. 078 -

—— acid-base properties
C a of higher-valence oxides
@K crystal structure

- §

physical state
at 20 °C (68 °F)

Alkaline-earth metals

— Solid

]

Face-centred cubic

@ strongly basic

Calcium
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Phosphorus

atomic atomic weight
number
acid-base properties

symbol — of higher-valence oxides
electron crystal structure
configuration SN

£ physical state
name at 20 °C (68 °F)

| ] Other nonmetals — Solid

@ Cubic G Weakly acidic

Phosphate
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Vitamin D
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71K

Extreme fatigue, pain, fever,
sweating, feels cold. Started

post vaccination

MULTIPLE BIOCHEMICAL ANALYSIS - Serum oy =

O/ f L
Date 07/02/19 01/05/19 08/02/22 V ‘\}; > o . .
Time F-Fast 0849 F 1330 1503 F “ 1. What is the anion gap'?
Lab Id. 351251015 351240735 37852640 Units Reference h h
S SODIUM 140 (@) mmol/L (135-145)  2° What advice do you nave
S POTASSIUM 4.5 3.9 | mmol /L (3 0=0.D) . . 7
3 CHLORIDE 103 o L mol/L  (95-110) around drinking water’
S BICARB 24 24 mmol /L (20-32)

3.  What Chinese Medicine
patterns would you
potentially expect to see?



30K

Exhaustion. Dizziness. Brain
fog. Tingly hands. Heart

GENERAL CHEMISTRY SPECIMEN: SERUM . .
palpitations
Date: 11/06/22
Coll. Time: 08:50
Labk Number: 66626195
Sodium 56 00 {455 - A5 St 1. What is the anion gap?
Potassium 4.8 {3.5 = 5.2) mmol /L .
s 55 (95 - 1107  amOL/L 2. What does the bicarb level
Bicarbonate 23 (22 = 32) mmol /L
- tell you?

3.  What Chinese Medicine
pattern(s) would you
potentially expect to see?
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Date 271115 281115 13/07/17

Time F-Fast 0808 1957 0842 F

S UREA 9.6 2.6 L 5.4 mmol/L (3.0-8.0)
S CREAT. 79 66 82 umol/L (60-110)
eGFR >90 >90 >90 _ _
S URIC ACID 0.32 mmol/L (0.20-0.50)




Renal
Function

Removal of

| Metabolic Waste

Vitamin D
regulation

Homocysteine
removal

| EPO production

Acid-Base Balance

1 Electrolyte
| Regulation

Protein loss

Renin-Angiotensin
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What are we
actually testing
when we are
looking at renal

markers?




Metabolic Waste

High creatinine, urea,
ammonia
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HoN

Urea




)

Creatinine
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Kidney Disease

%

7\ Early-stage
\ Kidney Disease

%

Normal

Kidney
Failure

120

eGFR

eGFR

estimated Glomerular Filtration Rate
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Date:
Coll, Tinme:
Lab Number:

Potassium
Chloride
Bicarbonate
Urea
Creatinine
eGFR

11/06/22

08:50

66626195

== dma
—‘H-H_'h-ﬂh—-I'Iﬂl'l'l'--‘--—I—!-mm-‘-ﬁ-m--_-n_-------n-—-*---------------—---------l
L,

(135 - 1453)
(3.3 = 2.2}
(35 = 110)
(24 =~ 32]
(30 — 7.0
(45 - 90)

£ {" R

umol /L

(> 59) mL/min/1.73m2

30K

Exhaustion.
Dizziness. Brain fog.
Tingly hands. Heart

palpitations




MULTIPLE BIOCHEMICAL ANALYSIS - Serum

01/05/19 08/02/22
1503 F

015 351240735 3785304

o 5

Time F-Fast

o T T T T T

A D
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71K

Extreme fatigue,
pain, fever, sweating,
feels cold. Started

post vaccination



 + CLARE @) PYERS-



Removes . Prevents shortages
potentially toxic Liver of nutrients by

byproducts of Functions storingvitamins.
certain medications. minerals and sugar.

Liver performs
hundreds of
actions in the

body.

Metabolizes,
breaks down,
nutrients from
food to produd
energy. when
needed.

Produces bile, a
Helps your body Produces most of compound ng,a:d
fight infection by the substances that to digest fat and to

removing bacteria regulate blood

from the blood. clotting. absorb vitamins A,

D,Eand K.
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Bilirubin
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ALP

Alkaline Phosphatase

« CLARE @ PYERS e



ALT

Alanine Transaminase

« CLARE @ PYERS e



AST

Aspartate Transaminase

« CLARE @ PYERS e



GGT

Gamma Glutamyltransferase

« CLARE @ PYERS e



Protein
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Albumin
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Globulin(s)
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CONFIDENC

Poll

Your current
level of
confidence
with
Interpreting
blood test
results




If | had more
confidence |

would....




. . UNCERTAINTY
ears+Insecurities AHEAD

Uncertainty
(I don’t know if I can do this)

« CLARE @ PYERS »



Certainty = Danger

Risk of confirmation bias




WHY MESSINESS
AND

UNCERTAINTY Uncertainty = Good
ARE A

(I don’t know if I can do

GOOD IDEA! this yet.....)




Uncertainty + Curiosity

= Great Frame of Mind for
Learning

e CLARE @ PYERS s



White Blood Cell Panel
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White Blood Cells

iym phocytes neutrophil

WCC

White Cell Count

« CLARE @ PYERS e



White Blood Cells

Neutrophils - pacman.
[nnate immunity

Lymphocytes -
become b cells and t
cells. Adaptive
Immunity

Monocytes -
“janitors”

Eosinophils +
Basophils = “special
forces”

lymphocytes neutrophil



White Blood Cells

Phagocytes

“Eating” target cells in
the body.

monocyte

——

neutrophil



White Blood Cells

Releases
Cytokines
eosinophil basophil Target
allergic

tissue



White Blood Cells

Releases
Histamine

& /4

= -

basophil



neutrophil

Neutrophils
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iyhphocytes

Lymphocytes
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Janitors” of the immune system

)

monocyte

Monocytes
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eosinophil

Eosinophils

« CLARE @ PYERS e



Ny & T
-, =

basophil

Basophils
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Red Blood Cell Panel
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.I'I .J ] ¥

Hb represents our capacity for carrying

oxygen and how much oxygen is within the
red blood cells.

4 molecules of oxygen can be carried per
haemoglobin molecule.
Haemoglobin is made up of 4 haem units.
Each haem unit contains 1 iron molecule.

~280 million haemoglobin are found per red
blood cell.

Making haem requires: Zinc, B6, glycine,

I I b lipoic acid, biotin, Bg, B2.
Copper - use, mobilisation, transport of iron
Haemoglobin around the body.

. CLARE @ PYERS



Hct

Haematocrit
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RBC

Red Blood Cell Count

+ CLARE @ PYERS e



MCV

Mean Cell Volume

« CLARE @ PYERS e



MCH

Mean Cell Hemoglobin

+ CLARE @ PYERS e



MCHC

Mean Cell Hemoglobin Concentration

+ CLARE @ PYERS e



_ Red Cell
| Distribution’ Width

’ F-_\\.

> WR.
RDW

Red Cell Distribution Width
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Platelets
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HAEMATOLOGY - Blood/EDTA

Date 03/06/22 20/06/22
Time 1437 1628
Lab Id. 387097564 386848539 Units
HAEMOGLOBIN 131 125 g/L (1
Hct 0.40 0.38 (0.35-0.47)
RBC 4.5 4.4 x10*12/L  (3.7-5.2)
MCV 90 88 fl (80-100)
MCH 29 29 pg (27-34)
MCHC 325 326 g/L (310-360)
RDW 139 13.5 (11-17)
PLATELETS 341 369 x 10*8/L (150-450)
WHITE CELLS 1.3 6.2 x1049/L (4.0-11.0)
Neutrophils 4.7 3.9 x10°9/L (2.0-7.9)
Lymphocytes 2.1 1.8 x10°9/L (1.0-4.0)
Monocytes 0.4 0.4 x10"9/L  (0-1.0)
Eosinophils 0.1 0.1 x1049/L (0-0.5)
Basophils 0.1 0.1 x109/L (0-0.3)

What do these
result indicate?
- Platelets
- RDW

HAEMATOLOGY SPECIMEN: WHOLE BLOOD

Date: 11/06/22 (#Refers to current
Coll. Time: DB:50 result only)
Lab Number: ¥66626195

L T e —_— e ———_— R L . L T EEETETETTTETCETOE R OO WA R R R R R R R

HAEMOGLOBIN 131 (115 - 165) g/L

RBC 4.65 {3.80 - 5.50)x10 *12 /L
HCT 0.41 {(0.35 - 0.47)

MCV B9 (80 =:99) L

MCH 28.2 (27.0 - 34.0)pg

MCHC 317 {310 - 360) g/L

RDW 13.8 {11.0 - 15.0) %

WCC 2.7 {4.0 - 11.0) x10 "9 /L
Neutrophils 3.2 (£.0 - 8,.0) x190 *9 /L
Lymphocytes 2.0 (1.0 - 4.0} x10 *9 /L
Monocytes 0.4 (< 1.1) x10 ~9 /L
Eosinophils < 0.1 (< 0.7) x10 ~9 /L
Basophils < 0.1 (< 0.3) x1l0 9 /L
PLATELETS 329 {150 -~ 450) x10 ~9 /L

CLARE @) PYERS:-
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Iron

atomic : oA | _— atomic weight
number 0 :
h_|  acid-base properties
symbol e | F e of higher-valence oxides
configuration s |
physical state

T at 20 °C (68 °F)

| Transition metals — Solid

@ Body-centred cubic O Equal relative strength

Iron

« CLARE @ PYERS e



Transferrin is a protein that transports iron
in the blood. It is made in the liver.

Represents the overall capacity of the body
to deliver iron throughout the system

High =

Low =

Ideal 2-3.6g/L

TRE

Transferrin

. CLARE C) PYERS



This is a calculated value that represents the
percentage of transferrin proteins that are
saturated with iron

High = Blood Stasis, Blood Repletion
haemochromatosis, haemolytic anaemia,
megaloblastic anaemia, thalassemia,
cirrhosis, lead poisoning, protein deficiency,
b vitamin deficiency

’I‘RF S t Low = Blood xu
a. chronic illness, iron deficiency, low copper

Transferrin Saturation

Ideal 28-35%

. CLARE (D PYERS



Ferritin
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IRON STUDIES

Date: 11/06/22
Coll. Time: 08:50

Lab Number: 66626195
lron 29,6
Transferrin * 2.08
Saturation o 57
Ferritin 46

SPECIMEN: SERUM

(10.0 - 30.0) umol/L
{(2.10 - 3.80) g/L
45)
200)

{io =
(30 -

-h-————F-—_————----—-—-——-—-h.._.--_--_--_--_--.__—————————————.—-———-‘———.———.—-—q-_————-———--—

¥
ug/L

30K

Exhaustion. Dizziness. Brain
fog. Tingly hands. Heart

palpitations
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Oestrogen

OH
0. +.uIOH
200¢
HO

Oestradiol
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PROGESTERONE
O

Progesterone

« CLARE @ PYERS e



FSH

Follicle Stimulating Hormone

« CLARE @ PYERS e



Luteinizing Hormone
(LH)

LH

Luteinizing Hormone

« CLARE @ PYERS e



Sex Hormone Binding Globulin

« CLARE @ PYERS e



cH OH

3
CH!.
testosterone
: ene

LY

Testosterone
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Dehydroeplandrosterone
Sulfate (DHEAS)

DHEAS

Dihydroepiandrosterone-Sulphate

« CLARE @ PYERS e



GENERAL CHEMISTRY

Date: 11/06/22
Coll. Time: 08:50
Lab Number: 66626195

Potassium
Chloride

Bicarbonate

CLARE @) PYERS:

SPECIMEN: SERUM

What might be
happening with
this person’s

adrenal gland
activity?
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Follicle colloid Endothelan

Thyroid follicular cell - Blood

0D e

o KGC}"tDEiS e :-j-= J_f: : R :_.
Lo 7 /3 Nt j 4._4" .
re N Enhdoplasmic Therld
£ L@m \‘ =4 reticulum
Condn Thyroglobulin secretion - H ormone
Oxidation /
Na™  Na/l symporter SNa* Productlon
lodination Proteolysis

7 )
SEEVSLS

/ / Triiodothyronine
/ y
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TSH

Thyroid Stimulating Hormone

+ CLARE @ PYERS e



Free thyroxine
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Free tri-iodothyronine

« CLARE @ PYERS e



BRAIN
« Development and function 3 £
Mpyelinization '

PITUITARY
« TSH production
Growth hormone

HEART |
O Cardiac output it A -

Heart rate o A S
Hypertrophy "

Effects of T3

throughout the
body

MUSCLE
I » Protein catabolism
Energy expenditure

LIVER
Mitosis

r, Gluconeogenesis

; Fatty acid [-oxidation/synthesis
Cholesterol synthesis/uptake
Cholesterol conversion to bile acid
Apolipoprotein Al
HDL receptor (SR-B1)

ADIPOSE TISSUE
« Lipolysis

Adaptive thermogenesis in brown
adipose tissues

SKELETAL SYSTEM
Growth and maturation (children)
Bone resorption (adult)

CLARE @) PYERS:



TPOAB

Thyroid Peroxidase Antibodies

« CLARE @ PYERS e



Thyroglobulin Antibodies

« CLARE @ PYERS e



TRAD

TSH receptor antibodies

+ CLARE @ PYERS e



30F

THYROID FUNCTION TEST SPECIMEN: SERUM . - . .
Exhaustion. Dizziness. Brain

Dat?: . ' lifDEKEE .

e b Satrgias fog. Tingly hands. Heart

I—L;_;'%; """""" 0.1 (9.0 - 25.0) pmol/t palpitations

TSH oty 0.02 {(0.40 - 4.00)mIU/L

Free T3 6.4 (3.5 - 6.5) pmol/L




What do these
result indicate?

IRON STUDIES SPECIMEN: SERUM

Date: 11/06/22
Coll. Time: 0B:50
Lab Number: 66626195

-
D ——— e e R S ke —— o = [—— ——
—— - [—— -

(10.0 - 30.0) umol/L

Note different

Transferrin * 2.08 (2.10 - 3.80) g/L
Saturation o 57 (15 - 45) ¥
Ferritin 46 (30 - 200) ug/L ]‘efe]‘ence

ranges with
different labs

IRON STUDIES

Date 20/06/22

Time 1628

Lab id. 386848539 Units

S IRON 12 umol/L

S TRF 2.4 g/L (2.0-3.6)
S TRF SAT 20 % (10-45)
S FERRITIN 46 ng/mL (30-200)

Note time of
day

CLARE @) PYERS:



GENERAL CHEMISTRY

Date: 11/06/22
Coll. Time: 08:50
Lab Number: 66626195

Sodium
Potassium
Chloride
Bicarbonate
Urea
Creatinine
eGFR

CLARE @) PYERS:

SPECIMEN: SERUM

(135 = 145)

(3.5 - 5.2)

(95 - 110)

(22 - 32)

(3.0 - 7.0)

(45 - 90) umol/L

(> 29) mL/min/1.73m2

What do these
result indicate?
Sodium

Potassium
Bicarb

Does this fit the

clinical picture
of the patient?




Hypothyroid Patterns

Raised TSH

. Spleen Yang xu. Heart Yang
xu. Blood xu. Qi xu.

Low fT3 and T4

Heart Qi and Blood xu .

Low Hb and Ferritin .
Qi and Blood xu

¢ 3l Cholesterol

High Cholesterol

Kidney Yang xu, Spleen
Yang xu, Damp, Phlegm

High Glucose Markers
Spleen Qi xu

Low sodium .
Kidney Yang xu - - .
‘ Sodium i ‘ Frngastarnna ' -

Low DHEA and Prog
Kidney Yang and Jing xu .

. Elevated Antibodies

+ CLARE @ PYERS e
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On average: 2.2kg

C h O l e S t e r O ] cholesterol per kg of body

weight
-15-20% comes from diet

- Average 6oomg
cholesterol consumes >

Cholesterol Functions Cell membrane

275mg absorbed

_4——\_\_\_

y Pmduce

Liver —b- Cholesterol

Sex hormones

[t makes - 80-85% comes from

endogenous production

Bile acids
- Approx 1g per day

- 20% from liver

Vitamin D
- 80% from brain,

labpedia.net
adrenals and other
tissues that produce

cholesterol

CLARE @) PYERS:



Cholesterol

« CLARE @ PYERS e



Triglycerides
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Types of
~ CHOLESTEROL

High-density lipoprotein
Good cholesterol @

Low-density lipoprotein
| cholesterol @

LDL

Low Density Lipoprotein

« CLARE @ PYERS e



Types of
~ CHOLESTEROL

High-density lipoprotein
Good cholesterol @

Low-density lipoprotein
| cholesterol @

HDL

High Density Lipoprotein

« CLARE @ PYERS e
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Glucose

« CLARE @ PYERS e



Insulin

« CLARE @ PYERS e



Bent@
HbA1c as an indicator of Diabetes Control

HbAlc
{mmal/maol and %)

« CLARE @ PYERS e
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Clinical Efficacy vs
Complete Information

If you have partial blood test results - how might this change what you do?

If you didn’t have blood test results - what would you do?

- Intake process

- Signs and symptoms

- Tongue and Pulse

- How do you normally go about establishing treatment plans?

Are you going to change your treatment plan based on pending results?

« CLARE O PYERS



Cost/Benefit analysis of more tests

Is the patient in any danger?

What are the benefits of delaying care?
What are the consequences of delaying care?
What is the out of pocket cost?

What to do whilst waiting for results?

« CLARE O PYERS
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We are focused on a
holistic approach to
helping our patients, and
we are also an important
second set of eyes.




Getting Started....

Clinical Diagnosis is

always the best starting

point

« CLARE @ PYERS



IF A PICTURE IS WORTH
A THOUSAND WORDS,
THEN CONTEXT
1S WORTH A MILLION.

Context is everything

e CLARE @ PYERS s



Your skills as a clinician
shed light on the

underlying reasons

« CLARE @ PYERS



Stay in touch

Level 1, 726 High St,
Armadale VIC 3143

5%

&, 0390131777 .*&4.;;-;; |
¥ A
L] @clarepyers ‘; f;

Vil A

>4  nourish@clarepvers. com '/”

r"

@) clarepvers.com

«LLARE f. PYERS -
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