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Most of you alrgady Rnow but

Laboratory tests reflect a singlc moment in time

Includes that day’s Phgsica] and emotional
stress, dict, {:atiguc ]cvcl, tgjc and timing of

medication, time of clag, and so on.
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Most of gou alrgady Rnow this as well bat

Goocl laboratory tests are accurate about 95-98% of the time.

(Good laboratorg tests have a small ran%c of Prccision, that s, rcPcatccl
tests on the same sPccimcn will not a ways give the exact same result.

ch tightcr the range the more Prccisc the result — but that does not
increase accuracy and vice versa.

For most tests, you have to acccPt the ranges and

compare the CH ANGTF  overtime.
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HBong marrow disgasg progregssion

A gcncral rule is that there are
10,000,000,000,000,000 cells in a liter
O‘F bOﬂC marrow.

Most adults have 2 liters of bone
marrow space.
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HBong marrow disgasg progregssion

Alll changc starts with 1 cell going awry.

]n the bone marrow, think that every cell Unclcrgocs
mitosis every 24 hours.

So if you do the math -~

A gcncral assumPtion is that it takes about 5 years

fcr that one oclcl ccu to gct to cnough numbers to show
i']ﬁ ﬂii'causc troublc.
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HBong marrow disgasg progregssion

Just a sense of work and time

(Cells to fill marrow 1,000,000,000000,000
Cells at diagnosis (5&5) 10,000,000,000,000
(Cells at clinical remission 10,000,000,000
Cells at (UMRD 1,000,000,000
Cellsto go bad 1

his takes more time that PcoPlc believe.

-
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Hong marrow disgasg progression

< T o make this math a little more interesting

Malignant cells are damagecl so not all of them will be
able to achieve the same level of mitotic Frequency or
life span of the normal cell.

lt Probab[y takes |ongcr than what the math
would 5uPPort from the time of the 1 cell to full
blown signs and sngtoms.
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Progression over time

How do you know if Progression IS happcning?
Not casilg

" ven daily bone marrow examinations will not be able

to Pick up the small dai]g changcs

Just as recovery from surgery or trauma shows you,
comparison of Progrcssion over weeks or months is

bctte r.

This is NOT a standard light switch (on/o{:ﬂ but
manuch more like a dimmer switch.
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Progression over time
How do you know if progression is happening?
Y prog ppening?

Rcd cell changes

¢ RDW s one Possibilitg
@ |tis the most sensitive of all CBC tests

1%} lt starts to increase weeks before any other result c['\angcs bcyond the
usual dailg changcs.

¢ Shape changes
@ From ETSMP

1%} As fibrotic material increases in the marrow, the red cells cannotjust leave
m Pn the arrow t[-rrougl': the “correct door”. Thcg have to slither out t["rougl'\
smaller opcnings and t['\cy can get caug]'\t..
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Progression over time

Small and ]argc = anisocytosis

Teardrop and sphcrocgtcs
= Poi‘cilocytosis
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Progression over time

|_iver Function tests that reflect RBC changes

Decreased HaPtoglobin —~measures increased red cell death well

Increased bilirubin — measures a break down Product of red cell
metabolism

]ncrcased lactate dehgdrogenase (LD)

L ]soenzymes ] and ”

E_levated Flasma Hcmoglobin (usua"g not done angmorc)
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Progression over time

Flatclets
Mcgakargocgtcs bu&s off latclets
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Progression over time

Flatclets under bonc marrow stress

X Are biggcr and less well organizcd and have won‘(g function
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X Ovcrtimc tl'mcg get larger, less granular (ancl less functional)
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Progression over time

Granulocytcs unc]cr bonc marrow stress

T he faster a cell tries to become mature, the less functional it

will be.
Normal

* During maturation, carlg granulcs contain a bleach-like substance.
Thcg start out dark Huc/PurPlc and “bleach” themselves to a
]ightcr bluelilac. T hese can kill living organisms.

& Secondary and tertiary granules c]egraclc, dctoxifg and
make comPOUnc]s reac]g for excretion.
Strcss (For any rcason)
© Granulcs are darker and bigger

mPn © Nuclcus is less mature
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Progression over time

3¢ Foly’s, FMN, Ncu, Seg’s - Fu”y Functionai

* SPcncl all of their time in the bloodstream or tissues.

e Canmoveto a spccimcic site, Phagocgtizc, kill and degradc what it
eats

e | oses granulcs as it works

¢ When there are no more granu]cs, it dies.

PR - i - %
‘oﬁa% 5 o odv «

O.O ‘md, — el
¢ Bands, Non scg S~ aPProxmatclH 80% {:unctlonal (thlnk tccnagcrs -
thcy can drwc) | ) aty ~ O
. L o WY
* Spcnd 50% of their time marginating “(j:i)
m Pn ¢ the blood vessel walls (think male teenagers at their dance ) 3 ’{_c &
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Progression over time

Granulocytcs Undcr bonc marrow stress
Metamgelocgte - rea”y shouldn’t be

in the Peripl—reral blood (A M JQ C?C
* Notlcuuy functional 600 ’ |
* Thc can travel but can not hagoc tize. & o O
Y phagocy 5 Y-
Myelocgtes
¢ Can'teat, kill or dcgrac]e J

* Can’t move
¢ | he bone marrow isjust dcspcratc

to Put out somctlwing.
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Progression over time

Granuiocytcs under bone marrow stress

Fromgelocgte

¢ Can'tmove, recognize, eat,

¢ No good reason for it to be
in the Pcripheral blood ever

Mgeloblast (blast}

¢ [Has no function other than mitosis

e And ma‘cing granulcs
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Progression over time

Granulocytcs under bone marrow stress

Everg now and again a metamgelocyte can getout of
the marrow.
+ Not consistently

¢ Notin increasing numbers

Everg now and again a mgelocgte can get out of the
marrow
* Not consistcntly

¢ Notin increasing numbers
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Progression over time

Granulocytcs under bone marrow stress

Ever? now and again, a granulocgte can have darker
granules but still be functional

+ Not consistently

¢ Notin increasing numbers

Evcrg now and again a granulocgte can be agranular

* Not consistcntly

¢ Notin increasing numbers
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What does all this Jibber Jabber mean

Changc occurs 5|OW13.

Jt will be reflected bg
¢ | he consistent presence of somcthing unusual

@ |t doesn’t have to have the same cell type or the
same cell line.

e The increasing presence of somcthing unusual

%) Morc often than not, more than one anomalg will
be seen at the same time.

¢ None of these require intervention until and unless
there is enough to interfere with quality of life

mPn Newer medications can / will / do alterthis Paradigm.
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