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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)
Acut e leukaemia is an
abnor mal pr olif er at ion
of blast cells



An lack of
Aemia in t he blood
We def ine anaemia as:

A subopt imal Oxygen carrying capacit y



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
gener al healt h
blood loss/ t r auma/ sur ger y

Lack (anaemia) is commonest blood 
disor der



Some causes of Anaemia:
iron def iciency
vitamin B12/ f olate def iciency
malabsorpt ion
bleeding/ t rauma/ surgery
pregnancy
renal f ailure
mechanical or autoimmune cell damage 
(haemolysis)
secondary to other illnesses, e. g. leukaemia, 
cancer, rheumatoid
and their t reatments (myelosuppression)









Nor mal r ed cells



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



The most common t ype of anaemia
wor ldwide
Haemoglobin is not pr oduced
RBCs ar e plent if ul but small and 
cont ain r educed amount of 
haemoglobin
So - RBC nor mal/ low, MCV/ MCH low
RDW usually nor mal/ high



A f ine balance gain and loss



Caused by:
Diet ar y def iciency/ malabsor pt ion
Excess chr onic blood loss, e.g. 
menst r uat ion
Funct ional def iciency - t he ir on is 
t her e but cannot be used. Anaemia of 
chr onic disor der s.
Common in childr en due t o muscle 
gr owt h



I RON DEFI CI ENCY

Treatment I RON - not t ransf usion



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



Tr eat ment will give a r apid r esponse
Hb, MCV and MCH will r ise
RDW will incr ease dr amat ically
Tr eat over 3 mont hs t o build st or es





Mor e common in t he elder ly
Sever e f or m (Per nicious anaemia) 
r esult s f r om lack of gast r ic int r insic 
f act or - eit her aut oimmune (65%) or 
ot her st omach pr oblem
Also caused by diet (vegans) or 
malabsor pt ion (Cr ohn s, coeliac)



Ver y f ew, ver y lar ge r ed cells due t o 
delayed nuclear mat ur at ion in mar r ow
Hb dr ops ver y low, (<3.0 g/ dl) unt il no 
longer compat ible wit h lif e (hence t he 
t er m Per nicious)
MCV high, RBC low
RDW high



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

Note the neutrophil!



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.



FAMOUS

PERNI CI OUS 
ANAEMI A 
SUFFERERS



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

LOW HAEMOGLOBI N

RAI SED MCV

LOW VI TAMI N B12  - FAI LURE TO 
ABSORB

OTHER AUTO- I MMUNE 
DISORDERS

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



The bone mar r ow is st imulat ed t o 
pr oduce r ed cells by a hor mone called 
ERYTHROPOEI TI N (EPO)
This is made by t he kidney and is 
lacking in r enal f ailur e so t he mar r ow 
pr oduces minimal cells
Tr eat ed by giving r ecombinant EPO
Some at hlet es cheat by giving 
t hemselves EPO



Usually caused by haemodilut ion
dur ing 3r d t r imest er - incr easing 
plasma volume
Expect ant mums also pr one t o ir on 
and f olat e def iciency due t o demands 
of gr owing f oet us



Caused by r ed cell dest r uct ion eit her 
by mechanical damage or by 
aut oimmune pr ocess (ant ibody 
coat ing, incompat ible blood Tx)
Spleen r emoves br oken/ coat ed cells
Causes mar r ow t o incr ease cell 
pr oduct ion by as much as 8x



Blood f ilm appear ance



Causes of mechanical RBC dest r uct ion
old-t ype ar t if icial hear t valves
bur ns
micr oangiopat hic disease
malar ia

- sickle cell disease
ot her Hb opat hy



Blood f ilm appear ance - RBC damage



J uvenile r ed cells cont aining nuclear 
r emnant s
Can be count ed by st aining or f low 
cyt omet r y
I ndicat or of bone mar r ow act ivit y
Nor mal r ange 0.02 - 0.2% of r ed cells
Raised post bleed, post haemat inic t her apy 
and in haemolyt ic anaemias



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



Sickled r ed cells - elect r on 
micr oscope



Sickled r ed cells - light micr oscope



Fr om t halassa sea
Alpha mainly Chinese, f ar east er n
Bet a mainly Gr eek, Cypr iot
Homozygot es alpha do not sur vive

Bet a t r ansf usion dependant
Het er ozygot es (t r ait )

Nor mal/ lowish Hb
Low MCV
Raised RBC
Raised A2/ F or Hb H in Alpha



Vit amin B12 and f olat e
Essent ial f or healt hy blood cell 
pr oduct ion
Decr eased in 
def iciency/ malabsor pt ion
B12 incr eased in MDS, liver disease
and when on t her apy
Folat e also incr eased when being 
t aken or ally



Fer r it in
Ser um pr ot ein t hat mir r or s level of 
ir on in st or age
Usef ul indicat or of ear ly or lat ent 
ir on def iciency
Dif f er ent ially diagnoses f unct ional 
def iciencies
Raised in liver disease, her edit ar y 
haemochr omat osis, t r ansf usion 
dependency, t halassaemias




