Laboratory diagnosis of iron deficiency:
The interpretation of automated counting
parameters.
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Why does it matter?

Over 30% ofithe\Woridas population are-anaemic, arounad
2 hlllienipeople

Maost due to'Iron aeficiency.

Globally the causes are different

A Low Iren' diet, hookworim, other infections
\/S

A The anaemia of blood loss



Bowel cancer UK

Bowel cancer IS the fourthrmost:common Cancer In the
UK (2014)

119 of:all new cases.

Third moest common' cancer in heth males (12% of the
male total) ana females (10%) separately

N1 2014; therewere-41.265 new cases ofibowel cancer
In the UK: 55% were- male

The crude Incidence rate shows that there are 72 new
pPowel cancer eases for every 100,000 males inithe UK
and 56 forevery 100,000 females.



Morbidity: ofiiron aeficiency.

Developing World, poorer pregnancy
outcemes

Reduced physical-and cognitive
finctioning

Exaceroates underlying medical condition
ATCKD

AlHeart Failure

A'IBD

A Other Inflammatory diSoraers



C el
Q

“ “

Ferritin
Dietary haem @

Key
Caer Caeruloplasmin

DcytB  Duodenal cytochrome B

DMT1 Divalent metal transporter 1
FerR Ferrireductase

FPN Ferroportin

HO Haem oxygenase

HPC1 Haem protein carrier 1

HepH Hephaestin

MHE Mitochondrial haem exporter
Mit Mitoferrin

NRAMPINatural resistance macrophage

Transferrin
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Inflammation
Iron overload

Hypoxia
Iron deficiency
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What tests can be used?

Are they readily available?

What s thelrclinical utility?

Are there any guality.control ISsues?
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b Tests

SEerum ferritin

MCH

\V/(@AY/

Retic count

06hypo o %HRC

CHr, Ret-He, MCHi, LHD%
Bone marrow

ZPP

STIR

Serum iron, TIBC, transterrin saturation
Serum Epo

Hepeldin

Response to iron



S0 what would we like to .achieve?

Diagnese iron deficiency before IDA adevelops and
Internvene

Diagnose IDA and find out the cause

Predict and pre-emptively treatithose thatimay develop
IDA(eg:arouna surgerny)

Predict and pre-emptively treatrtthose thatmay develop
FID (eg: Anaemia with CKD)



Serum Ferritin

ISithe hallmarkiestfor jren;deficiency

1mcg/l of: Sk Is equivalent to
approximately 8mg of'storage Iron
(Walters et.al 197.3)

Should be compared against 3¢
International stanaard forgerrtin(NIBSC

Caode 94/5(2)



But what IS ferritin?

450Kd proteiniound inall'cells:

Spheroiaal structure, that-canrcontaimup
1014000 et ronatoms

L and H subunits. Nearly all SF Is made up
ef the L subunits

The meechanisin of passage Into the serum
IS poerly understood, butwell recognised
thatinfection 'and Inflammation Increase
itS release

A'SF no longer correlates with stores



Quality Control

Ifiyou are using Sk to base youlr diagnestic assumptions
Lpon, the QA needs torassess those values that nave
clinical utility
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Standard Deviation
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Normal range?!?
SensItiVity VS. SpecifiCity
Abbott Architect:

ATB60 females, 95%  normalfrange aown to
5mcg/l

ArMales 22meg/!

S:0 e:do -welpuseqpnds0meg/ |, 12
15mcg/I?

Does it actually matter?
Surely it depends on the other tests t00?



case

(1 yr old lady. No weightloss. Tired. Some lower abdo
ache.

IHIB 980/l, MCV 83.6fl, Retiecs 47x10*9/Ifor; Het 0f 0.32
(IFe: normal) " U&E; WEC and Plat normal

Who would add haematinics?




MCH 26pg, MCHC:311g/l, RetHe 25.8199,
SF 6meg/l, CRP2

IHad colonescopy:
A Colorectal Cancer



Some food for thought?
IHow good Is the FBC at suggesting IDA?

What should we base our SF normal range
on?
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Microcytic Anemia

Thomas G. DelLoughery, M.D.

HE MICROCYTIC ANEMIAS ARE THOSE CHARACTERIZED BY THE PRODUC-

tion of red cells that are smaller than normal. The small size of these cells is

due to decreased production of hemoglobin, the predominant constituent of
red cells (Fig. 1). The causes of microcytic anemia are a lack of globin product (thal-
assemia), restricted iron delivery to the heme group of hemoglobin (anemia of in-
flammation), a lack of iron delivery to the heme group (iron-deficiency anemia),
and defects in the synthesis of the heme group (sideroblastic anemias). This review
highlights new aspects of the most common microcytic anemias: thalassemia,
anemia of inflammation, and iron-deficiency anemia.

THALASSEMIA




How do we diagnose iron deficiency?

Suspect with a micrecytic anaemia if you read the
DOOKS

Biu t Il n r eal | 1 f e é .

\We looked at 500 patients FBC with SF between 10
and 12 meg/llandithisis whatwe-found



Figure 2. Distribution of MCV

e Naormal Fit
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\ Figure 3. Distribution of MCH
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Mormal Fit
{(Mean=114.3, SD=18.6)

-
o
o

0
o

Frequency
[8)]
o

I~
o

AN
o

Z

0

20 30 40 50 60 70 80 90 100110120130 140150 160
Hb (g/l)




Bottom line

Around 2/3 ofiMCV normal with S just belew the
lower limit-of normal, yet =2/3nave aiow MCH

These results are from SysimexXE2100 analyser.
Sysmexuse Is around 70% UK FBClal market share

[tS nolunique-to, Sysmex
AL Using Abbott'Sapphire we foeuna:

Fer value¢ i n <5 6 to 9 10to 13
Average MCV
Average MCH
Average HB
% MHC <28

% MCV <80




To diagnose IDA we first have to suspect
[i

The most sinister cause of IDA in the UK IS
colon cancer

LeoKing at patients referrediviaithe IDA
prait hway c:(from GPOSs)

O 429 patients; 14 had colonic Ca
What do'we see In thisigroup?

Data kinaly proviaead by Dr-Stephen Lewis, Plymaouil
Hospitals NHS Trust
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And ferallithe 429 patients:
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Full blood count: MCV
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Full blood count: MCV
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What does this suggest?

Allanaemie patients snould have Sk aone!

MCV compared to MCH has the worst predictive
value

Changing the nor mal range do
Looking at our own population the LLN is still
80f

CRP can help clarify if SF erroneously raised

Ca patients: SF nearly always <30mcg/I

A Those that do not, either the CRP may be raised, or
their Retic Hb may be low.



