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Why read this summary?

Management of type 2 diabetes is complex and aims to
prevent and reduce the impact of complications by
encouraging a healthy lifestyle, controlling blood pres-
sure and blood lipids, and lowering blood glucose con-
centrations. In recent years new drugs have become
available for blood glucose control, including the long
acting insulin analogues (insulin detemir and insulin glar-
gine); glucagon-like peptide-1 (GLP-1) mimetics (exena-
tide); and dipeptidylpeptidase-4 (DPP-4) inhibitors
(sitagliptin and vildagliptin). In addition, safety concerns
have surfaced recently about the use of the thiazolidine-
diones (pioglitazone and rosiglitazone).
This article summarises the most recent recommen-

dations from the National Institute for Health and
Clinical Excellence (NICE) on the use of newer agents
for control of blood glucose in type 2 diabetes1 and
updates the relevant sectionof theNICEclinical guide-
line on the management of type 2 diabetes.2

Recommendations

NICE recommendations are based on systematic
reviews of best available evidence.Whenminimal evi-
dence is available, recommendations are based on the
Guideline Development Group’s experience and opi-
nion of what constitutes good practice. Evidence levels
for the recommendations are in the full version of this
article on bmj.com.

DPP-4 inhibitors and thiazolidinediones

DPP-4 inhibitors stabilise concentrations of endo-
genous glucagon-like peptide and increase insulin
secretion.

� Consider adding a DPP-4 inhibitor or a
thiazolidinedione as second line treatment with
metformin instead of a sulphonylurea when
blood glucose control remains or becomes
inadequate (haemoglobin A1c ≥6.5% or a higher
level agreed with the individual) if:

-The person is at serious risk of hypoglycaemia
and its consequences, or

-A sulphonylurea is not tolerated or is
contraindicated—for example, because of severe
renal impairment.

� Consider adding a DPP-4 inhibitor or a
thiazolidinedione as second line treatment to
sulphonylurea alone when blood glucose control
remains or becomes inadequate (HbA1c ≥6.5%
or a higher level agreed with the individual) if
the person does not tolerate metformin or it is
contraindicated—for example, because of renal
dysfunction.

� If a trial of metformin with a sulphonylurea
does not adequately control blood glucose
(HbA1c ≥7.5% or a higher level agreed with the
individual) and human insulin is unacceptable or
inappropriate because of employment, social, or
recreational problems related to hypoglycaemia,
injection anxieties, other personal matters, or
obesity, consider adding sitagliptin (which is
currently the only DDP-4 inhibitor with UK
marketing authorisation for use in this
combination) or a thiazolidinedione as third line
treatment.

� Continue treatment with a DPP-4 inhibitor or a
thiazolidinedione only if a beneficial metabolic
response occurs (a reduction of at least
0.5 percentage points in HbA1c in six months).

� Do not start or continue using a
thiazolidinedione in a person who has heart
failure or is at a high risk of fracture.

� When starting or continuing with a
thiazolidinedione, take into account up to date
advice from the relevant regulatory bodies (the
European Medicines Agency and the Medicines
and Healthcare Products Regulatory Agency),
cost, and safety issues.

� Consider combining pioglitazone with insulin
therapy for a person who:

-Has previously had a marked glucose lowering
response to thiazolidinedione therapy, or
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-Is taking high dose insulin with inadequate
control of blood glucose.

GLP-1 mimetic

GLP-1 mimetics increase insulin secretion, inhibit glu-
cagon secretion, and delay gastric emptying.

� Consider adding a GLP-1 mimetic (exenatide) as
third line treatment (HbA1c ≥7.5% or a higher
level agreed with the individual) to metformin
and a sulphonylurea if a person has:

-A body mass index (kg/m2) ≥35.0 and specific
psychological or medical problems associated
with high body weight (this body mass index
assumes European descent; adjust appropriately
for other ethnic groups—for example, consider
treatment at lower values in, for example, South
Asian adults) or
-A body mass index <35.0 but in whom insulin
would have substantial occupational implications
or weight loss would benefit other serious
comorbidities related to obesity.

� Only continue with a GLP-1 mimetic if a
beneficial metabolic response occurs (a reduction
of at least 1.0 percentage point in HbA1c and a
weight loss of at least 3% of initial body weight
over six months).

Insulin therapy

� Start intermediate acting human insulin (NPH)
and provide structured education as
recommended in the NICE guideline
management of type 2 diabetes.2

� For people on dual oral therapy who are
markedly hyperglycaemic, consider starting
insulin in preference to adding other drugs for
blood glucose control unless there is strong
justification not to do so because of employment,
social, or recreational problems related to
hypoglycaemia, injection anxieties, other
personal matters, or obesity.

� Consider using a long acting insulin analogue as
an alternative to human insulin (NPH) for the
following people:

-Those who need help from a carer or healthcare
professional to administer insulin injections and
for whom use of long acting insulin analogues
would reduce injections from twice to once daily
-Those whose lifestyle is restricted by recurrent
symptomatic hypoglycaemic episodes
-Those who would otherwise need twice daily
basal insulin injections in combination with oral
glucose lowering drugs
-Those who cannot use the device for injecting
human insulin (NPH).

� Consider switching from human insulin to a long
acting insulin analogue in people who:

-Do not reach their target HbA1c because of
severe hypoglycaemia; or
-Experience severe hypoglycaemia irrespective
of the level of HbA1c reached; or
-Cannot use the device needed to inject human
insulin2 but who could safely and accurately
administer their own insulin if switched to a long
acting insulin analogue; or
-Need help from a carer or healthcare
professional to administer insulin injections and
for whom switching to a long acting insulin
analogue would mean once daily rather than
twice daily injections.

� Monitor insulin use and adjust doses and
regimens.

When choosing treatments

Discuss the potential benefits and risks of treatment with
the person so that an informed decision can be made.

� Where appropriate, a DPP-4 inhibitor may be
preferable to a thiazolidinedione if:

-Further weight gain would cause or exacerbate
serious problems associated with a high body
weight; or
-A thiazolidinedione is contraindicated—for
example, history of cardiac failure; or
-The person has previously had a poor response
to or was intolerant of thiazolidinedione therapy.

� Where appropriate, a thiazolidinedione may be
preferable to a DPP-4 inhibitor if:

-The person is likely to have reduced insulin
sensitivity; or
-A DPP-4 inhibitor is contraindicated; or
-The person has previously had a poor response
to or was intolerant of treatment with a DPP-4
inhibitor.

� For some people either a DPP-4 inhibitor or a
thiazolidinedione may be suitable, in which case
the choice of treatment should be made
according to the patient’s preference.

Overcoming barriers

Healthcare professionals caring for people with dia-
betes should consider their needs and preferences
and give them the opportunity to make informed deci-
sions about their care and treatment.
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RATIONAL TESTING

Investigating suspected anaemia

James Uprichard, Barbara J Bain

Often a blood count only is not sufficient for
prompt diagnosis of suspected anaemia.
This article details the additional tests that
should be performed

The patient

A 70 year old retired barber presented to his general
practitioner with breathlessness on walking. A history
of gradual onset of fatigue, lethargy, and exertional
dyspnoea was elicited. The patient was a non-smoker
who had previously been well, took nomedications or
supplements, and shared a bottle of wine with his wife
at weekends. He was not a vegetarian and took a good
mixed diet. Physical examination showed pallor of the
conjunctiva and nail beds and mild oedema of the
ankles. There was no hepatosplenomegaly nor were
there any signs of iron deficiency (such as glossitis,
angular cheilosis, or koilonychia). Anaemia was sus-
pected.An initial full blood count confirmed this suspi-
cion: haemoglobin concentration was 76 g/l (normal
range 133-167 g/l), mean cell volume was 110 fl (82-
98 fl), white cell count was 4.7×109/l (3.7-9.5×109/l),
neutrophil count was 1.4×109/l (1.7-6.1×109/l), and
platelet count was 182×109/l (145-350×109/l). Serum
creatinine was 98 μmol/l (60-125 μmol/l) and serum
ferritin was 875 ng/ml (20-200 ng/ml).

What is the next investigation?

First, the cause of the macrocytic anaemia should be
established, because many of the causes are treatable.
The possibility of renal insufficiency or iron deficiency
would not be relevant to a case of macrocytic anaemia,
but exclusion of these common and important causes
of anaemia in the initial tests of a clinically anaemic
patient is useful. The high serum ferritin of the case
patient should be noted for future consideration. This
finding could be due to liver disease or increased iron
stores. In a series of 300 patients with macrocytosis,
32%hadmultiple aetiologies, including anticonvulsant
therapy, alcohol, liver disease, and reticulocytosis.1

Other results of this study are shown in table 1.
The clinical history has already excluded relevant

drugs and excessive alcohol intake. The following
investigations should be performed:
� A repeat full blood count to confirm the initial
count and to establish if the abnormalities are
stable or progressive.

� A peripheral blood film.2 Many laboratories will
automatically review a blood film when the

blood count is as abnormal as in this patient, but
it cannot be assumed that the blood film will
have been reviewed (see table 2).

� Vitamin B-12 and folic acid assays.
� Reticulocyte count—will be raised in haemolysis
or bleeding.

� Liver and thyroid biochemistry.
Identification of hypothyroidism, liver disease, or

deficiency of vitamin B-12 or folic acid in general prac-
tice avoids the need to refer a patient to a haematolo-
gist. On the other hand, referral is indicated if initial
tests suggest haemolytic anaemia or a myelodysplastic
syndrome.

Outcome

The repeat full blood count confirmed the initial count,
and there was no increase in the reticulocyte count that
would have suggested haemolysis or indicated that the
bone marrow was responding appropriately to anae-
mia. A peripheral blood film did not show any oval
macrocytes or hypersegmented neutrophils. Instead,
dimorphic red cells, Pappenheimer bodies, and hypo-
granular neutrophils were found (see glossary).
Vitamin B-12 and folate assays were normal, as were

liver and thyroid biochemistry.
A normal vitamin B-12 assay does not totally

exclude a diagnosis of vitamin B-12 deficiency. In
view of the lack of oval macrocytes and hypersegmen-
ted neutrophils and the other blood film findings,
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Bone marrow aspirate of a patient with sideroblastic anaemia

as a feature of a myelodysplastic syndrome, showing ring

sideroblasts (arrows). Perls’ test, high power.
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vitamin B-12 deficiency could be discounted. The pre-
sence of hypogranular neutrophils indicated a myelo-
dysplastic syndrome, whereas the dimorphic red cells
and Pappenheimer bodies suggested specifically side-
roblastic anaemia, which is often a feature of myelo-
dysplastic syndromes. Pappenheimer bodies are
found mainly in sideroblastic anaemias and hypo-
splenism; in this patient, no other features of hypo-
splenism were seen in the blood film.
Bone marrow aspiration showed a hypercellular

marrow with increased myeloblasts, prominent ring
sideroblasts, and increased iron stores, indicating a
diagnosis of sideroblastic anaemia. Ring sideroblasts
are erythroblasts with a circle of iron containing gran-
ules around the nucleus, representing iron laden mito-
chondria (figure). The diagnosis of a myelodysplastic
syndrome was made, specifically refractory anaemia
with excess blasts.
The patient’s international prognostic scoring sys-

tem score (which is based on the percentage of bone
marrow blasts and peripheral cytopenias and the
patient’s karyotype) placed him in the intermediate-2
prognostic group, indicating an expected median sur-
vival of 1.1 years at his age.3 On the other hand, survi-
val can sometimes exceed the expected median by a
clinically substantial amount.4

This patient did not require investigation for heredi-
taryhaemochromatosis because the sideroblastic anae-
mia explained the degree of serum ferritin elevation
observed. In addition, the normal liver biochemistry
excluded liver disease as a cause of the raised ferritin.
The haematologist would monitor this patient’s serum
ferritin because a raised concentration of ferritin is
prognostically adverse in myelodysplastic syndromes.

Chelating agents would, however, only be indicated in
patientswith amyelodysplastic syndromewhohave an
otherwise good prognosis.
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LEARNING POINTS

If a patient is clinically anaemic, supplementing a blood
count with other tests (such as assays for serum ferritin,
creatinine, and vitamin B-12) can accelerate the diagnostic
process.

Essential tests in macrocytic anaemia include a peripheral
blood film, a reticulocyte count, vitamin B-12 and folate
assays, and liver and thyroid biochemistry.

Precise categorisation of the myelodysplastic syndrome is
prognostically important5

Table 1 | Aetiology of macrocytosis in 300 patients with a mean cell volume greater than 99 fl1

Prevalence (%)

Drugs (including cancer chemotherapy, antiretroviral treatment, azathioprine,

and anticonvulsants)

37

Alcohol (with or without liver disease) 26

Reticulocytosis (related to haemolysis or bleeding) 8

Vitamin B-12 and folate deficiency 6

Non-alcoholic liver disease 6

Primary bone marrow disorders (for example, myelodysplastic syndromes

and acute myeloid leukaemia)

6

Hypothyroidism 0.6

Table 2 | Diagnostic pointers on blood films

Condition Likely abnormalities

Vitamin B-12 or folate deficiency Oval macrocytes, anisocytosis, poikilocytosis, and hypersegmented

neutrophils

Reticulocytosis Polychromasia

Haemolysis Spherocytes, schistocytes, or other poikilocytes plus polychromasia

Liver disease Target cells and stomatocytes

MDS Hypogranular or hyposegmented neutrophils and monocytosis or

circulating blasts

See glossary for further explanation of the likely abnormalities.

Glossary

Anisocytosis Increased variation in the size of the red

cells.

Hypersegmented neutrophil A neutrophil with an

increased number of nuclear lobes (six or more).

Hypogranular neutrophil A neutrophil with reduced

cytoplasmic granulation.

Hyposegmented neutrophil A neutrophil with a reduced

number of nuclear lobes (two lobes or none).

Macrocyte A red cell that is larger than normal.

Poikilocytosis Increased variation in the shape of the red

cells.

Polychromasia A blue tinge to an erythrocyte, which is

characteristic of reticulocytes.

Ring sideroblast A red cell precursor with iron containing

granules that form a circle around the nucleus (at least

5 granules; see figure)

Schistocyte A fragment of a red cell.

Spherocyte A red cell that has lost its central pallor and

has a regular outline.

Stomatocyte A red cell with a central slit (stoma).

Target cell A red cell with a strongly staining area within

the area of central pallor.
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