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Af t er t his session, we will know a bit 
about :

what t he r elevant t est s ar e
what t hey t ell us
commonest causes of clinically 
signif icant abnor mal r esult s



A per son of 
aver age height and 
weight will have 
appr oximat ely 4.6 
lit r es of blood
Blood account s f or 
about 8% of body 
weight .
Appr ox 2 million 
r ed blood cells ar e 
made and 
dest r oyed each 
second



All blood cells ar e 
pr oduced f r om a 
common pr ecur sor 
cell, in t he bone 
mar r ow.

(haemat opeit ic st em 
cell)



Main Haemat ology invest igat ion
I ncr ease 2-5% annually chemo et c.
Blood f unct ion Test

Compr ises haemoglobin, whit e cell count 
and plat elet count

What else?





Red blood cell par amet er s:

MCV - mean (r ed) cell volume  -f L
MCH - mean (r ed) cell haemoglobin -
g/ dL
RDW - r ed (cell) dist r ibut ion widt h -
%
HCT - haemat ocr it
RBC - r ed cell count - 10^12/ L



Nor mal r anges f or r ed cell indices 
(applying t o nor t h Devonians!):

Hb Male 13-17; Female 11.5-16
RBC Male 4.5-6.5; Female 3.8-5.8
Hct Male 0.4-0.55; Female 0.35-0.45
MCV 80-100
RDW 11.5-16



Car r ies oxygen t o all t issues
Cont ained wit hin r ed cells
Fair ly impor t ant !
Accur at e measur ement vit al

pr e-anaest hesia



Reduced level (anaemia) f ound in:
- ir on def iciency

vit amin B12/ f olat e def iciency
malabsor pt ion
bleeding/ post sur ger y
pr egnancy
r enal f ailur e
mechanical or aut oimmune cell damage 
(haemolysis)
secondar y t o ot her illnesses, e.g. leukaemia, 
cancer , r heumat oid
and t heir t r eat ment s (myelosuppr ession)



The most common blood disor der
Char act er ised by:
low Hb
low MCV
low MCH
Nor mal / low RBC
Nor mal / high RDW



I RON DEFI CI ENCY

Treatment I RON - not t ransf usion



I r on def icient r ed cells   vs. nor mal 





Mor e common in t he elder ly
Char act er ised by:
low Hb
high MCV
High RDW
low RBC
low WBC/ plat elet s



Ver y f ew, ver y lar ge r ed cells



Per nicious anaemia was t r eat ed by 
eat ing r aw liver as t his is ver y r ich in 
vit amin B12 and passive absor pt ion 
suf f icient
The mor e wealt hy soaked it in Por t 
f ir st !
Now B12 is given int r amuscular ly
No need f or I .F.



PERNI CI OUS ANAEMI A PERNI CI OUS ANAEMI A --VI TAMI N B12 DEFI CI ENCYVI TAMI N B12 DEFI CI ENCY

LOW HAEMOGLOBI NLOW HAEMOGLOBI N

RAISED MCVRAISED MCV

LOW VI TAMI N B12  LOW VI TAMI N B12  -- FAILURE TO FAILURE TO 
ABSORBABSORB

OTHER AUTOOTHER AUTO-- I MMUNE IMMUNE 
DISORDERSDISORDERS

Treatment Vitamin B12 - not t ransf usion



MCV - low in ir on def iciency, some 
t halassaemias
High in B12/ f olat e def iciency, liver 
disease, some t hyr oid disor der s
RDW - nor mal if all RBCs t he same 
size
I ncr eased if t her e is a signif icant 
var iat ion wit hin a pat ient



Caused by a single amino acid subst it ut ion -
Hb S
I r r ever sibly cr yst allises in r educed O2 levels
Def or ms r ed cell, hence Sickle
Cells cannot pass oxygen or move t hr ough 
capilliar ies - pain, hypoxia, deat h
Conf er s pr ot ect ion against malar ia
Tr eat ed wit h t r ansf usion and O2

Check any r isk pat ient bef or e anaest hesia!
Rapid t est available 20 min



Sickled r ed cells - elect r on 
micr oscope



Sickled r ed cells - light micr oscope



Causes:
Car dior espir at or y disor der s
Alt it ude
Polycyt haemia r ubr a ver a
Dehydr at ion
Newbor ns

due t o nat ur e of Hb F



5 t ypes cir culat ing in healt h:
Neut r ophils
Lymphocyt es
Monocyt es
Eosinophils
Basophils
Ot her wise known as t he WBC 
dif f er ent ial. All 10^9/ L





Nor mal r anges whit e cells:

Neut r ophils 2.5-7.5
Lymphocyt es 1.0-3.5

Higher in childr en under 10 year s old

Monocyt es 0-1.0
Eosinophils 0.04-0.4
Basophils 0-0.1



Neut r ophils r aised in:
Bact er ial inf ect ion/ abscess
Tr auma/ sur ger y
Ant e-nat al and post -nat al
Chr onic gr anulocyt ic leukaemia
Newbor ns



Neut r ophils r educed in:
Bact er ial inf ect ions e.g. TB
Vir al inf ect ions
Syst emic sepsis
Acut e leukaemias and ot her MDS
Aut oimmune neut r openia
Secondar y t o many dr ugs



Lymphocyt es incr eased in:

Vir al illness e.g. glandular f ever 
(at ypical f or ms) - EBV
Childhood
Chr onic lymphocyt ic leukaemia
Post MI / ot her t r auma



Glandular f ever at ypical lymphocyt e 
(Downey cell)



Lymphocyt es r educed in:

Ver y f ew sit uat ions, but t he HI V 
vir us dest r oys t he CD4 lymphocyt es



Monocyt es incr eased in:

Chr onic inf ect ion/ sepsis
Myelomonocyt ic or monoblast ic
leukaemias (r ar e)



Eosinophils incr eased in:

Ast hma/ aller gies
Par asit ic inf est at ion

of t en coexist s wit h ir on def iciency
st r ongly suggest ive of hookwor m



Nor mal r ange f or plat elet s:
150 - 400 x 10^9/ L



Respond t o subst ances r eleased by 
blood vessel damage
Become st icky and f or m a plug over 
t he inj ur y
St imulat e blood coagulat ion pat hways
Made by cells in t he mar r ow f r om 
which t hey split in t he lung 
micr ovessels



Plat elet count incr eased in:

Essent ial t hr ombocyt haemia (ET)
CGL
Response t o bleeding or ot her 
condit ions e.g. malignancy, 
inf lammat ion



Plat elet count decr eased in:

Clot t ed sample/ plat elet clumping
I diopat hic Thr ombocyt openic Pur pur a
Vir uses e.g. Par vo, G.F.
Alcoholics
Acut e leukaemias
D.I .C.
Chemot her apy or ot her Rx



Simple coagulat ion cascade :



Rout ine t est s used in pr e-op 
assessment of coagulat ion mechanism:

(Plat elet count )
Pr ot hr ombin t ime          I NR
APTT
Fibr inogen



Pr ot hr ombin t ime measur es ext r insic
coagulat ion pat hway
Fact or s made by liver
Monit or s or al ant icoagulat ion 
(War f ar in, phenindione, dindevan)
Also used in liver disease/ ODs
The I NR is der ived f r om t his t est



APTT measur es int r insic coagulat ion 
pat hway
Used t o monit or I V ant icoagulat ion 
(unf r act ionat ed hepar in - NOT 
clexane)
and scr een f or f act or def iciencies 
e.g. haemophilia



I f youI f you ve enj oyed t his pr esent at ion ve enj oyed t his pr esent at ion 
please go t oplease go t o

ht t p:/ / uk.movember .com/ t eam/ 577901ht t p:/ / uk.movember .com/ t eam/ 577901

And pledge some money t o And pledge some money t o 
Pr ost at e Cancer r esear chPr ost at e Cancer r esear ch

Thanks f or list ening!Thanks f or list ening!


