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It’s odd that there haven’t been previous books for the 
general public on anaemia, because it is the commonest 
physical abnormality of human beings worldwide. Note that 
I didn’t describe anaemia as an ‘illness’ or a ‘disease’, because 
it is neither. Rather, it is an indication of some underlying 
problem that has led to it. Medically speaking, it is a sign of 
an illness, not a diagnosis in itself. The many illnesses that 
cause anaemia, and how we recognize them and treat them, 
are what this book is about. 

So when a doctor finds that you are anaemic, he or she 
needs to find the cause and correct it. Simply trying to treat 
anaemia without finding that cause – for example, just pre-
scribing iron tablets – is poor medicine and may even be dan-
gerous for you. At the very least, though it might help for a 
while, it delays and can unnecessarily complicate your even-
tual diagnosis. At worst, it may even be lethal. So if you think 
you are anaemic, you need good medical support and expert-
ise. It isn’t a condition that you should try to treat yourself.

Nor should you assume that you are anaemic because 
you look pale, are always tired, and get easily exhausted 
and breathless when you exercise. None of these symptoms 
are exclusive to anaemia: in fact, some people can be very 
severely anaemic and still feel reasonably well. When they 
find out they are anaemic, they are often astonished.

So let’s start with a definition. ‘Anaemia’ means ‘lack of 
blood’. If we take the ancient Greek literally it means ‘absence 
of blood’, but that’s not helpful. A person whose blood has 

ix
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x    Introduction

been completely drained is dead, not anaemic. So how much 
lower than average has your blood level got to fall before you 
are labelled as anaemic?

You would think I would have an easy answer, but I don’t. 
Two centuries ago, when doctors, tragically, used blood-
letting as a main part of their systems of treatment, they 
would note that in some people the blood was ‘thin, pale 
and watery’. The word ‘anaemia’ was born then. Naturally, 
with each new bleeding session, the blood became thinner 
and even more watery. It was odd that the doctors of the time 
didn’t relate their regular bleeding sessions to the worsening 
of their patients’ illnesses, and even to their deaths. Read the 
accounts of the final few days of King Charles II to marvel at 
the relative ignorance of the doctors of the time.

Happily, we have progressed a lot since then. We have very 
accurate, automated blood-analysing machines that measure 
exactly how densely packed your blood is with red cells (tech-
nically erythrocytes), how much haemoglobin (the pigment 
that makes the blood red) is in each cell, and how concen-
trated it is. They also measure the size and shape of the cells, 
and what percentage of them are fresh ‘young’ red cells. (They 
are called reticulocytes, about which there is more later.) Your 
sample will be centrifuged down to show what proportions 
of your blood are composed of red cells, of white cells (leuko-
cytes) and of the plasma, the clear fluid in which they float. All 
this will make sense as you read on. The point of mentioning 
them now is to introduce you to the idea that anaemia isn’t 
just a deficiency of iron: it’s a much more complex condition 
that needs more than the simple measurement of haemo- 
globin (the finger-tip needle-prick test your doctor uses as a 
first check) to understand and define it, and then to treat it.

Even when we know your haemoglobin level, that doesn’t 
mean that below a certain well-defined line you are definitely 
anaemic. It’s accepted, for example, that women on average 
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have lower haemoglobin levels than men: a whole chapter of 
this book, on anaemia in pregnancy, is devoted to this differ-
ence. If you are pregnant, the excess fluid you have in your 
body, diluting your blood, makes a haemoglobin level that 
is even lower than usual completely acceptable. For many 
years pregnant women were given iron tablets unnecessarily 
because their lower haemoglobin levels were misinterpreted 
as anaemia. We know better now.

Much depends, too, on where you live. People who live 
in the high hills and mountains have higher haemoglobin 
levels than people at sea level. That’s a normal adaptation to 
the need to gather more oxygen from the lighter atmosphere. 
When their very high haemoglobin levels drop they are in 
trouble: a Himalayan Sherpa with a haemoglobin that has 
dropped into the normal range for sea-level dwellers is con-
sidered anaemic and a concern to his doctor.

Then there are people whose haemoglobin levels are natur-
ally at the high or low edges of the normal for their com-
munity. Their doctors would start to worry if, say, someone 
recorded previously as having a high haemoglobin, say of 15 
grams per decilitre, now has one of 13. Although 13 is still 
‘normal’ for the rest of the population, such a drop suggests 
blood loss and a relative anaemia compared to that person’s 
previous levels. We need to identify the site of the loss and 
its cause.

So anaemia is not a precise diagnosis in which there are 
strict cut-off points that apply to every person. Along with 
our assessment of your blood results, we need to take into 
account your past history and tests and make a judgement 
on whether or not the results are normal or abnormal. There 
is no finely defined border between the two – unless a result 
is so far out of line that it is obviously the result of serious 
disease. Having a much lower than normal haemoglobin has 
to be looked upon as just as much a sign of illness as, say, 
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pain, loss of weight, a disturbance in your heart rhythm, indi-
gestion or a high blood sugar. But it says nothing about the 
underlying cause.

Why do we need our blood in the first place? That red cell 
pigment, haemoglobin, picks up oxygen from the air in our 
lungs, combines with it, and carries it throughout our circu-
lation to the tissues, where the combination loosens and the 
oxygen is given up, to be transported to wherever it is needed 
in plentiful supply. In the tissues – the skin, the brain, every 
organ and every system – the oxygen is exchanged for carbon 
dioxide, and the red cells and plasma carry that back to the 
lungs, where the cycle begins again.

Our tissues use up the oxygen as our ‘fuel’: it burns up 
glucose to make the energy we need to keep alive. Without 
an adequate mass of haemoglobin (which is normally only 
present inside our red cells) we cannot deliver enough 
oxygen for our needs. The problem is that we don’t notice a 
small slow fall in our haemoglobin levels: our bodies adjust 
to the change by subtle increases in our heart rate, so that 
the blood is pumped faster from lungs to tissues. The heart 
beats a little bit faster, so that the red cells visit the lungs a 
little more often, to pick up and deliver the extra oxygen 
that we need.

That process is sometimes so hidden from our conscious-
ness that, if it occurs slowly over a long time, we don’t begin 
to notice it until we may have lost two-thirds or even more 
of our haemoglobin. In one type of anaemia in which this 
happens, pernicious anaemia (about which more later), the 
haemoglobin level may even drop from its normal of 13 to 
15 grams per decilitre of blood to around 5 grams per decilitre 
before sufferers notice that they are breathing faster and are 
much weaker than they used to be. Oddly, they don’t neces-
sarily feel tired: often the lack of oxygen can make them over-
alert and they can’t get to sleep.



Introduction    xiii

So although it’s a common belief that we should know 
when we are anaemic, we usually don’t. Family doctors like 
me, looking back on our patients over the years, will remem-
ber far more of them who were discovered to be anaemic by 
chance, usually on a routine blood test, than because they 
were showing obvious symptoms. What alerts us to taking 
the blood tests in such cases is described in Chapter 2, in a 
series of patients I have known over the years. You may rec-
ognize yourself among them.

The converse of this is that many people think that they 
are anaemic when they are not. It’s a widely held belief that 
tiredness, listlessness, breathlessness on simple exercise and 
pale skin, eyes and fingernails are sure signs of anaemia. 
Although they may be, they are often signs of other problems 
instead. Breathlessness, for example, may be a sign of heart 
or lung failure, in which case you may even have an excess 
of red cells in your blood. We make the extra cells to provide 
more oxygen when our hearts can’t pump the blood around 
as efficiently as they should. Or our lungs, thickened and 
stiffened perhaps by chronic lung disease, can’t easily transfer 
the amount of oxygen we need across to our red cells, so we 
make more of them in order to pick up as much as possible.

Looking pale isn’t a reliable indicator of anaemia either. 
You may look pale because the blood vessels just under the 
surface of the skin have narrowed: you can be cold and pale, 
but completely healthy and not anaemic. Smokers look pale 
and pasty because of this lack of blood flow through the skin 
(the nicotine narrows their small arteries), but they aren’t  
necessarily anaemic. When doctors pull down your lower 
eyelids to look at the colour of the skin behind them, they may 
note that they are paler than usual but that, too, can deceive. 
Pale eyes may not reflect your red-cell level, and red eyes can 
even hide anaemia. And if you have a darker skin tone, it is 
difficult to know if you have become paler than you were. So 
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we don’t depend any more on looks if we wish to make an 
accurate diagnosis. That blood test is the only true criterion.

The only effective way to tell the difference between those 
who are anaemic and those who aren’t is to examine their 
blood. There is no substitute for measurement, and no reason 
ever to treat anyone for anaemia without knowing what we 
are dealing with. As you read on, you will quickly understand 
the importance of this fundamental aspect of medicine.

Once you have been given the diagnosis of anaemia, it is 
only the start of our investigations. We need to find out why 
this has happened to you. To do that we first must ask you 
questions that may give a clue to why your blood count is low.

The cause of anaemia should, in theory, be relatively easy 
to discover. Blood counts fall for one of five general reasons:

•	 	We	are	not	eating	enough	of	the	correct	foods	to	make	the	
fresh red blood cells that we need.

•	 	We	are	eating	enough,	but	are	not,	for	some	reason,	digest-
ing the materials we need to make the red cells.

•	 	We	are	eating	and	digesting	the	correct	foods,	but	for	some	
reason our bone marrow is not converting them into red 
blood cells.

•	 	We	are	eating	and	digesting	normally	and	our	bone	marrow	
is normal, but we are losing more blood each day than the 
body can replace in new red cells.

•	 	We	are	making	enough	red	cells,	but	they	aren’t	lasting	as	
long as the three months or so that normal red cells last.

In more developed societies the first cause is rare: our problem 
is more likely to be eating too much than to be limiting our 
food intake so severely that we can’t form enough red cells. 
However, for a small minority of people on faddy or very 
restricted diets, anaemia is a risk they seem to be prepared 
to take. Starvation in countries where the agriculture and/
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or the economy has failed is a different matter: it leads to far 
more than simple anaemia. It also leads to lack of protein,  
carbohydrate and fat. Simply topping up with iron would not 
scratch the surface of the problem.

Poor digestion from bowel and stomach disorders does 
cause anaemia, but most people with them show other symp-
toms, like abdominal pain and bloating, that indicate that 
there is a wider problem as well as their anaemia. One excep-
tion to this is pernicious anaemia, in which the stomach wall 
can’t form the chemical (called intrinsic factor) that is essen-
tial to digesting vitamin B12. Without it anaemia becomes 
inevitable: one chapter is set aside for this form of anaemia 
and a similar illness caused by deficiency of another of the B 
vitamins, folic acid.

Bone marrow failure is a much rarer cause of anaemia, but 
has become important in the last few years because it can 
be a disastrous side effect of some modern drugs, so it, too, 
deserves a mention. The anaemias that come with chronic 
kidney disease (much commoner than we thought a few 
years ago) and some cancers are also the result of poor bone 
marrow function. Happily, we have learned how to reverse 
them, and one chapter will be devoted to them.

Anaemias caused by loss of blood are by far the commonest 
form. Only a few millilitres of blood need to be lost every day 
for anaemia to develop. Our bone marrow can’t increase its 
production by enough to restore all of the lost red cells, and 
gradually we become anaemic. As explained above, the loss 
may be so slight that we don’t feel any discomfort or show 
any signs of anaemia. Yet it is vital to identify it. Most cases of 
bowel cancer are initially identified from discovering that an 
otherwise healthy adult either is anaemic or is passing micro-
scopic amounts of blood in his or her stool. I have a strong 
personal reason for writing this: in 2008 this was exactly how 
my own bowel cancer was diagnosed. Happily it was caught 
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in plenty of time, I had the appropriate surgery, and, writing 
in 2012, I’m still clear of the disease.

The blood loss may be from higher in the gut, say from a 
stomach ulcer, or from active inflammatory bowel disease, 
such as Crohn’s disease or ulcerative colitis. You may even be 
made anaemic from something as simple as a haemorrhoid 
(pile). I cover all these causes later in the book. Or it can be 
the result of heavy periods. Many women take heavy periods 
for granted: they may well, unknowingly, be anaemic because 
of them. Blood may also be leaking from your bladder: it’s 
easy to miss it, as it doesn’t necessarily show up as red urine. 
So when you are asked to attend your local surgery or health 
clinic for your regular well-man or well-woman visit, please 
do so. Finding that you have anaemia at such times may well 
be the first and even only sign of an underlying illness that 
could be a threat. The blood, urine and stool tests taken at 
these times may save your life.

The last category, in which your red cells don’t survive 
long enough in the bloodstream to keep up your haemoglo-
bin levels, is much less common. Sometimes the fault lies in 
the red cells self-destructing because of an inherited flaw in 
their make-up. The most famous case is, of course, that of 
George III (portrayed brilliantly in the film The Madness of 
King George). In other cases the cells break up in a process 
called haemolysis: I cover that too, later.

Chapter 1 explains what we look for in a normal blood 
sample. It goes on to describe how your doctor suspects and 
diagnoses anaemia. It lists the tests and the results in the 
common anaemias. Please don’t skip it: it is important that 
you understand them, so that you and your doctor can work 
together to restore your blood to normality.

From Chapter 2 onwards I describe a series of patients, 
taken from my own experience, with anaemias of different 
causes, and how they were managed. I start with the more 



Introduction    xvii

common conditions, and each succeeding chapter describes 
a particular type of anaemia, how it is diagnosed and how 
it is treated. They include some of the rarer anaemias, such 
as sickle-cell anaemia. This is a consequence of inherited 
changes in the red blood cells that developed many gener-
ations ago as a form of resistance to malaria, but rather than 
a blessing they are now a problem to their ‘owners’, who are 
no longer exposed to malaria-carrying mosquitoes. As our 
society becomes more cosmopolitan and international, we 
are meeting people from tropical and subtropical countries 
who carry the trait and need expert help.

I finish the book with some ‘golden bullets’ on anaemias, 
their facts and fallacies. There is huge pressure today to per-
suade people, even when they are normally healthy, to take 
extra vitamins, minerals and other food supplements in order 
to avoid anaemias and other possible forms of ill health. 
Recent studies strongly suggest that they are more likely to 
be harmful than beneficial: I have included what is now the 
mainstream medical thinking on them as part of the final 
chapter.



This book is not intended to replace advice from your doctor. 
Consult your pharmacist or doctor if you believe you have 
any of the symptoms described, and if you think you might 
need medical help.

Note to the reader
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Before we can understand anaemia we need to know about 
the blood in normal health. As partly explained in the intro-
duction, our basic unit of blood – what makes it red – is the 
red cell, or erythrocyte. Erythrocytes make up around 45 per 
cent of our blood: when it is spun in a centrifuge the red 
cells separate out in the lower half of the tube, showing the 
proportion of the sample that is composed of red cells, and 
the plasma above it. This proportion is called the haemato-
crit, about which more later. Lying on top of the red cells, 
in a very thin layer below the base of the almost transparent 
plasma, is a very thin whitish disc. In this disc are the white 
blood cells, or leukocytes. The red cells outnumber them, 
normally by around 1,000 times.

There are around 5 million red cells and around 5,000 
white cells per microlitre (a microlitre is a thousandth of a 
millilitre, so is a tiny drop on a microscope slide) of blood 
in a healthy person. But simply counting the number of red 
cells isn’t enough. The crucial element inside the red cells – 
the substance that combines with oxygen in the lungs and 
carries it to the tissues and organs, where it is released for 
them to use in producing energy – is the pigment haemoglo-
bin. You may have a normal number of red cells, but there 
may not be enough haemoglobin inside them – or the haemo- 
globin itself may be abnormal and not able to deal with the 
oxygen as efficiently as it should. In either case you can be 
just as anaemic as if you had lost a high proportion of your 
red cells.

1

Our healthy blood

1
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been completely drained is dead, not anaemic. So how much 
lower than average has your blood level got to fall before you 
are labelled as anaemic?

You would think I would have an easy answer, but I don’t. 
Two centuries ago, when doctors, tragically, used blood-
letting as a main part of their systems of treatment, they 
would note that in some people the blood was ‘thin, pale 
and watery’. The word ‘anaemia’ was born then. Naturally, 
with each new bleeding session, the blood became thinner 
and even more watery. It was odd that the doctors of the time 
didn’t relate their regular bleeding sessions to the worsening 
of their patients’ illnesses, and even to their deaths. Read the 
accounts of the final few days of King Charles II to marvel at 
the relative ignorance of the doctors of the time.

Happily, we have progressed a lot since then. We have very 
accurate, automated blood-analysing machines that measure 
exactly how densely packed your blood is with red cells (tech-
nically erythrocytes), how much haemoglobin (the pigment 
that makes the blood red) is in each cell, and how concen-
trated it is. They also measure the size and shape of the cells, 
and what percentage of them are fresh ‘young’ red cells. (They 
are called reticulocytes, about which there is more later.) Your 
sample will be centrifuged down to show what proportions 
of your blood are composed of red cells, of white cells (leuko-
cytes) and of the plasma, the clear fluid in which they float. All 
this will make sense as you read on. The point of mentioning 
them now is to introduce you to the idea that anaemia isn’t 
just a deficiency of iron: it’s a much more complex condition 
that needs more than the simple measurement of haemo- 
globin (the finger-tip needle-prick test your doctor uses as a 
first check) to understand and define it, and then to treat it.

Even when we know your haemoglobin level, that doesn’t 
mean that below a certain well-defined line you are definitely 
anaemic. It’s accepted, for example, that women on average 


