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 Keypoints 
        •      Patients with type 1 diabetes usually present with classic symptoms 

and occasionally diabetic ketoacidosis.  
   •      Patients with type 2 diabetes mellitus (T2DM) may be asymptomatic or 

present with classic symptoms.  
   •      With advancing age, the renal threshold for glucose increases and thirst 

perception diminishes.  

 
  •      T2DM may present with complications of diabetes which may be either 

microvascular or macrovascular.  
   •      Initial diagnosis of T2DM during acute myocardial infarction or stroke is 

common.  
   •      Presentation may be asymptomatic and discovered on routine 

examination or laboratory test.     

  Introduction 

 Diabetes has long since taken over from syphilis as the great 
imitator, and nowhere is this more apparent than in the wide 
variation of possible modes of initial presentation. The classic 
triad of thirst, polydipsia and polyuria accounts for only a modest 
proportion of new diagnoses of diabetes. The relatively acute 
onset of such symptoms associated with loss of weight is the 
hallmark of type 1 diabetes mellitus (T1DM). Ketoacidosis and 
hyperosmolar hyperglycemic syndrome may precipitate a dra-
matic presentation to emergency services. Non - specifi c symp-
toms including tiredness, general malaise and repeated or 
persistent skin infections may lead to a biochemical diagnosis of 
diabetes. Screening of at - risk groups or individuals allows early 
diagnosis. Regrettably, the nature of the condition is such as to 
allow it to remain asymptomatic for years, allowing the clinical 
presentation to be a long - term complication of diabetes. This 
could be in the form of macrovascular disease (myocardial infarc-
tion, stroke, black toe) or in the form of microvascular disease 
(loss of visual acuity, neuropathy). Pregnancy may cause gesta-
tional diabetes (GDM), which although may remit after delivery, 
does indicate a high risk for future type 2 diabetes mellitus 
(T2DM).  

  Clinical  c onsiderations at  p resentation 

 At the heart of any consultation involving the presentation of 
diabetes there is a patient. Depending upon prior knowledge, 

 “ diabetes ”  may be associated in their mind with blindness and 
amputation, disability and premature death. Alternatively, it may 
be associated with vague concepts of malaise along with lumbago 
or fi brositis. The patient ’ s beliefs and thoughts on diabetes need 
to be established if the diagnostic consultation is to be a thera-
peutic consultation. In an era of medicine by numbers, often 
traduced as  “ evidence - based medicine, ”  it is easy to overlook the 
impact of the consultation itself upon the person who will live 
with diabetes.  “ Where were you when JFK was shot? ”   “ What was 
it like when you were told you have diabetes? ”  The moment is 
likely to be memorable and infl uential. 

 The therapeutic consultation will involve listening, a process 
that need not be unduly time consuming.  “ Do you know of 
anyone with diabetes? ”   “ What do you know of diabetes just 
now? ”  The information received will allow the patient ’ s likely 
type of diabetes and immediate prognosis to be put into perspec-
tive. Together with other aspects of sound clinical history - taking, 
it will also transform that person ’ s view of the consultation. 
Patients list  “ listening ”  as the most valued attribute of a doctor. 
Although others may listen too, this cannot be delegated to the 
health care team. 

 At what stage of diabetes is the person in front of you? The 
implications for the individual who was identifi ed on routine 
screening are quite different from those for the person presenting 
with a black toe. The former is likely to be at an early stage of a 
long process with good chance of modifying disease progression, 
whereas the latter is likely to have other tissue complications 
already established. Clearly, genetic susceptibility to develop 
complications plays a part as well as natural history time course. 
The former patient may never develop more than microaneu-
rysms in the eye and be resistant to diabetic nephropathy. Even 
if they are to be susceptible to complications, these are amenable 
to intervention over a period of many years. The latter patient, 
however, requires clear explanation of what can be done and how 
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of diabetes although the time course is likely to be shorter and 
the symptoms more severe in T1DM. Not infrequently, sugar -
 containing carbonated drinks are selected to slake thirst with 
resulting worsening of symptoms. A careful history documenting 
the time course of symptoms and any change in intake of specifi c 
drinks is important. Remembering how many times per day urine 
is passed is not easy, but nocturia is more clear - cut and the 
number of times urine is passed at night should be quantifi ed. 
 “ Do you need to drink water when you get up at night? ”  is a 
reasonably objective measure of thirst. 

 For glucose to escape into the urine, plasma glucose concentra-
tion must exceed the renal threshold for tubular reabsorption of 
glucose and the absolute amount of glucose delivered to the renal 
tubules must exceed the maximum absorptive capacity. The renal 
threshold averages 11   mmol/L but displays a wide individual vari-
ation of around 6 – 14   mmol/L  [2] . Additionally, the maximum 
absorptive capacity varies with age such that older people exhibit 
glycosuria at higher plasma glucose levels  [3] . 

 The rise in maximum renal tubular absorptive capacity with 
increasing age is clinically signifi cant as older people will only 
develop osmotic symptoms at higher plasma glucose levels. 
Conversely, a negative urine test is even less likely to exclude a 
diagnosis of diabetes than in younger people. In addition to the 
need for higher plasma glucose levels in older people to produce 
osmotic symptoms, the threshold for triggering the sensation of 
thirst rises with advancing years  [4] . This is important because, 
once the maximum renal absorptive capacity has been exceeded, 
dehydration will become considerably more advanced before 
thirst is sensed. These age - related changes are highly relevant to 
development of severe hyperosmolar states. 

 The presence of chronic hyperglycemia itself changes the renal 
sensitivity to vasopressin such that thirst is not appreciated 
despite rising plasma osmolarity  [5] . Hence, the combination of 
undiagnosed diabetes and advanced age is particularly potent in 
delaying appropriate action to increase oral fl uid intake as dehy-
dration progresses. The clinical features identifi ed from the 
history at presentation will vary in relation to the above factors. 
In older people, thirst may be experienced despite an osmotic 
diuresis and polydipsia will be absent. The most reliably quanti-
tated feature of an osmotic presentation is therefore frequency of 
nocturia, and specifi cally an increase from habitual levels. 

 In children, enuresis may be the fi rst symptom of polyuria. 
Sudden onset of enuresis should always prompt testing of urine 
for glucose. It must be noted that a urine test is entirely appropri-
ate as an initial screen in this situation, as the absence of glucose 
from the urine absolutely excludes hyperglycemia as a potential 
cause of polyuria.  

  Weight  l oss 

 Establishing whether signifi cant weight loss has occurred is the 
most important aspect of history - taking in those with newly pre-
senting diabetes. Unless secondary to concurrent disease, the 

future trouble can be avoided. Hippocrates summed it up nicely: 
 “ Cure sometimes, relieve often, comfort always. ”  

 The possibility of cure should not be overlooked. Diabetes has 
long been regarded as incurable. However, this is not always true. 
At the beginning of the 21st century and with further advances 
in our understanding, the number of circumstances where dia-
betes can be cured will increase. Look out for the slatey grey 
person with large liver and hemoglobin level of 19   gm/dL. 
Hemochromatosis is rare as a cause of diabetes but it is treatable 
and therefore important (see Chapter  18   ). The person taking a 
combination of thiazide diuretic and beta - blocker will be pleased 
to have hyperglycemia at least ameliorated by use of alternative 
agents (see Chapter  16   ). Cushing syndrome may include curable 
diabetes (see Chapter  17   ). Few people on systemic steroid therapy 
can be taken off treatment just because of development of diabe-
tes, but knowledge is cheering that the diabetes will go away or 
become much more easily controllable when the steroid course 
fi nishes. Cure of T2DM by substantial and sustained weight loss 
coupled with increased daily physical activity is possible for those 
who have the determination and willpower to change long - stand-
ing behavior patterns. Bariatric surgery produces dramatic and 
long - term cure of T2DM in the early years of the condition  [1] .  

  Types of  d iabetes 

 The classifi cation of diabetes will remain the cause of much 
debate until the exact etiology of each subtype has been estab-
lished. Currently, the paradigm is to group together those people 
who appear to have primary  β  - cell destruction as T1DM, and 
those who are not slim and who can be controlled at least in the 
early years with diet and oral agents as T2DM. The monogenic 
causes of diabetes are capable of precise genetic description and 
are clearly separate (see Chapter  15   ). Similarly, pancreatic disease 
such as chronic pancreatitis, pancreatic carcinoma and hemo-
chromatosis is capable of precise diagnosis (see Chapter  18   ). 
T2DM, however, is a term used to describe all those conditions 
that do not fi t into the other, more easily described categories. It 
is clear that more subtypes will be identifi ed in due course. 

 The important practical question at the initial presentation of 
a person with diabetes is whether insulin therapy is necessary. In 
some circumstances there is no doubt, such as diabetic ketoaci-
dosis or severe weight loss with ketonuria and glycosuria in a 
child (Figure  19.1   ). More usually in adult practice the question 
must be asked. Table  19.1  lays out the common and distinguish-
ing features from the clinical history, examination and urinalysis 
to help the clinician come to the answer. The subsequent sections 
consider the separate features in context.      

  Thirst,  p olydipsia and  p olyuria 

 These symptoms result from an osmotic diuresis as a conse-
quence of hyperglycemia. The symptoms are common to all types 
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     Figure 19.1     A 3 - year - old boy before and after 3 months of insulin therapy (1922). The severe wasting of muscle and adipose tissue due to the insulin defi ciency of type 
1 diabetes is painfully evident in the left - hand panel. There is no more dramatic reminder of weight loss as a prominent presenting feature of type 1 diabetes especially if 
presentation is delayed. The speed of restoration of body mass on replacing insulin (right - hand panel) is impressive.  Reproduced with permission from Eli Lilly  &  Co  .   

  Table 19.1    Clinical features at presentation of type 1, type 2 and monogenic diabetes. This is a diagnostic guide with exceptions because of specifi c circumstances. 
It is not exhaustive and does not include rarer forms of diabetes, including syndromic diabetes. 

        Type 1     Type 2     Monogenic     Pancreatic  

  Weight loss    Yes (not essential e.g. in slow 
onset T1DM)  

  Usually, no    No    Possible. If marked consider 
pancreatic carcinoma  

  Ketonuria    Yes (not essential in slow onset 
T1DM)  

  No unless recent fasting    No unless recent fasting    Yes, but not necessary for 
diagnosis  

  Time course of 
symptoms  

  Weeks or days    Months    Months    Weeks or months  

  Severity of symptoms 
(e.g. nocturia  > 3)  

  Can be marked    Variable but not usually extreme 
unless fueled by sugary drinks 
to assuage thirst  

  Not usually severe    Depends on clinical 
situation  

  Family history    Possibly of insulin dependence at a 
young age  

  Present in 30% with onset in 
adult life  

  Present in almost all with onset 
in childhood or adult life  

  Only by chance except in 
association with 
hemochromatosis  

  Age    Peak age in preschool and teenage 
years but can present at any age  

  Typically after the age of 20 years    Childhood, adolescence or adult    Usually middle aged 
and older  
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 Recurrent or refractory yeast infections may draw attention to 
previously undiagnosed diabetes. Most frequently this involves 
vaginal candidiasis in women or balanitis in men. Initial control 
of blood glucose levels will permit clearance of the infection with 
continued antifungal application. Staphylococcal pustules, boils 
and carbuncles may be present at the diagnosis of diabetes, espe-
cially T1DM. This clinical observation was supported by a pro-
spective study of 482 patients with skin or mucous membrane 
sepsis presenting to an accident and emergency department who 
were found to have over a threefold increased incidence of capil-
lary blood glucose  > 7.8   mmol/L compared with a background 
population  [9] . 

 Very rare but serious infective presentations of diabetes must 
be considered. Necrotizing fasciitis is considerably more common 
in people with diagnosed and undiagnosed diabetes  [10] . Fournier 
gangrene (gangrene of the perineum and genitalia) is associated 
with diabetes in almost 50% of cases  [11] . The rare and often fatal 
facial and/or maxillary sinus fungal infection mucormycosis is 
most often associated with diabetes  [12] .  

  Diabetic  k etoacidosis 

 Diabetic ketoacidosis (DKA) occurs as a result of marked insulin 
defi ciency associated with an increase in circulating levels of 
counter - regulatory hormones. It is characterized by hyperglyc-
emia, acidosis and ketonuria. It mainly occurs in patients with 
T1DM, but it is not uncommon in some patients with T2DM. 
There is a wide geographic variation in the reported incidence of 
DKA. For example, EURODIAB, a cross - sectional survey of 3250 
people with T1DM in 29 centers in Europe, reported that 8.6% 
of patients had been admitted with a diagnosis of DKA in the 
previous 12 months  [13] . In 25% of cases, DKA is the presenting 
feature of T1DM  [14] . The overall mortality rate from DKA 
ranges 2 – 5%, but is higher in the elderly. 

 DKA typically presents with the symptoms of hyperglycemia 
(i.e. thirst, polyuria and polydipsia). Patients may also complain 
of malaise or lethargy and muscle cramps. Abdominal pain and 
vomiting may be suffi ciently severe as to mimic an acute surgical 
problem. It is critically important to recognize this, as the admin-
istration of an anesthetic is almost invariable fatal. All doctors 
dealing with emergencies should be aware of the potential pitfall 
of missing this telltale sign of DKA. 

 Clinical signs include dehydration, deep, sighing respirations 
(air hunger or Kussmaul respiration) and a sweet - smelling fetor 
(like nail varnish remover) caused by the ketones on the breath. 
As the ability to detect the smell of ketones is genetically deter-
mined, and approximately one - third of people are unable to do 
this, it is important that individual doctors are aware if they are 
not equipped with this additional diagnostic tool. Consciousness 
may be clouded. If the condition has progressed to the stage of 
coma, the associated signs of dehydration must lead to urgent 
checking of blood glucose, urinary ketones and arterial blood pH 
in order to expedite defi nitive treatment. 

symptom strongly suggests insulin defi ciency and hence newly 
presenting T1DM. Its absence does not exclude T1DM as the 
speed of onset of insulin defi ciency and the presence of intercur-
rent illness, which may have exacerbated osmotic symptoms, may 
mean that weight loss has not yet commenced. 

 Weight loss at presentation of T2DM may occur as a result of 
dietary restriction often undertaken because of suspicion of 
impending health problems. Such deliberate changes in eating 
habit are readily established from the history. Typically, weight 
does not change, or even continues to rise, prior to the sympto-
matic onset of T2DM. 

 The weight loss refl ects mainly the relative loss of the anabolic 
actions of insulin. Muscle wasting may be prominent, especially 
in young men. Associated loss of muscle strength may be reported. 
As an anabolic hormone, insulin acts principally to inhibit protein 
degradation  [6] . Its relative absence allows the balance between 
continuous protein synthesis and breakdown to be disturbed. 
There is an additional effect of insulin defi ciency in the failure of 
normal promotion of lipogenesis and inhibition of lipolysis. 
Excess non - esterifi ed fatty acids accumulate in plasma, forming 
substrate for ketogenesis. If the clinical presentation of diabetes 
is acute, a component of the weight loss will refl ect the loss of 
both intracellular and extracellular water.  

  Blurred  v ision 

 Major changes in plasma glucose will be followed over a period 
of days and weeks by blurring of vision. The symptom is 
typically present after a relatively acute change, usually in the 
context of presentation of T1DM or in the specifi c circumstance 
of a hyperosmolar presentation of T2DM. It is most important 
to explain to the patient that the visual blurring will become 
worse following the relatively rapid correction of gross hypergly-
cemia. This explanation is vital to avoid the supposition that 
diabetic blindness is already progressing with consequent unnec-
essary worry. It is also important to prevent the unnecessary 
purchase of spectacles that will be redundant after the hypergly-
cemia is treated. 

 It is reasonably assumed that shifts in osmotic pressure between 
plasma and inside the eyeball accounts for the visual change. 
Certainly, this provides a practical and immediately understand-
able explanation. Detailed tests, however, have not to date tied 
down any identifi able refractive change  [7] .  

  Infections 

 Exposure of leukocytes to glucose concentrations above 
11   mmol/L produces paralysis of phagocytic and other functions 
 [8] . This effect, together with other possible effects upon immune 
function, explains the impaired ability to fi ght off bacterial and 
fungal infections. Susceptibility to viral infections appears to be 
little changed although clear data are lacking. 
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dial infarction (AMI)  [15] . Consequently, T2DM frequently 
presents for the fi rst time at hospitalization for AMI. 

 This presentation is complicated by stress hyperglycemia 
resulting from the catecholamine and cortisol elevations. 
Although this may cause problems for the purist wishing to evalu-
ate an effect of diabetes per se, from the perspective of the patient 
with a life - threatening condition exacerbated by dysglycemia, 
exact defi nitions of diabetes are not relevant. Stress hyperglyc-
emia and established diabetes have similarly increased mortality 
from AMI. In a New York municipal hospital cohort of patients 
with AMI, 3 - year mortality was 52% in those with stress hyper-
glycemia (defi ned as admission blood glucose  > 7.0   mmol/L) 
compared with 42% in those with diabetes  [16] . The 3 - year death 
rate in those with normal glucose levels was 24% in the same 
study. A meta - analysis has confi rmed this effect, with a 3.9 - fold 
increase risk of death associated with stress hyperglycemia com-
pared with a 1.7 - fold increased risk of death associated with 
established diabetes  [17] . In this context, one of the most impor-
tant fi ndings of the DIGAMI study is often overlooked. The effect 
of reasonable glycemic management (blood glucose  < 10   mmol/L) 
for those with no prior insulin therapy and stratifi ed as having 
low coronary risk factors produced a 52% improvement in mor-
tality  [18] . This group would have included those with stress 
hyperglycemia. In contrast, the DIGAMI study showed no signifi -
cant benefi t of acute blood glucose control for individuals previ-
ously treated with insulin. 

 Estimates of the incidence of stress hyperglycemia at presenta-
tion of AMI range 10 – 16%  [19,20] . This compares with estimates 
of prevalence of diabetes at presentation of AMI of 25 – 32% 
 [19,21,22] . Variation in these fi gures is likely to refl ect the back-
ground prevalence of IGT and T2DM in the population, as well 
as increased awareness and effective screening processes to iden-
tify previously undiagnosed T2DM. 

 Good clinical practice demands measurement of plasma 
glucose on diagnosis of an acute coronary syndrome. If plasma 
glucose is raised (7   mmol/L may be quoted, but in the individual 
case interpretation depends upon time since last meal), then both 
fasting plasma glucose and HbA 1c  should be measured. Raised 
plasma glucose should indicate a need for particular attention to 
adequate glucose control during the acute event. Given that the 
HbA 1c  result is unlikely to be available immediately, hyperglyc-
emia indicates a need for rapid control in the acute situation 
when the fi rst few hours are critical. A fasting plasma glucose of 
 > 5.6   mmol/L during the acute admission and/or admission 
plasma glucose of  > 7.8   mmol/L yielded a sensitivity of almost 
90% and a positive predictive value of 44% for detecting diabetes 
 [23] . 

 Where there is diagnostic uncertainty, targeted screening in the 
post - acute setting with a standard 75   g oral glucose tolerance test 
(OGTT) is acceptable. But when is the optimal time to perform 
this test? In a group of AMI patients with no previous diagnosis 
of diabetes, both pre - discharge and 6 weeks post - discharge 
OGTTs were performed and correlation with pre - discharge 
OGTT was good  [24] . There was 49% concordance between clas-

 The marked defi ciency or absence of insulin in this condition 
means that insulin - mediated glucose uptake into tissues such as 
muscle, fat and liver cannot occur. In the meantime, the dysregu-
lated secretion of counter - regulatory hormones (glucagon, 
growth hormone and catecholamines) enhances the breakdown 
of triglyceride into free fatty acids and increases the rate of glu-
coneogenesis, which is the main cause for the high blood glucose 
level in diabetic ketoacidosis. Beta - oxidation of these free fatty 
acids leads to formation of ketone bodies ( β  - hydroxybutyrate, 
acetoacetate and acetone). Acetone is volatile and is released from 
the lungs, giving the characteristic sweet smell to the breath. 
Metabolic acidosis ensues when the ketone bodies are released 
into circulation and deplete the acid buffers. 

 The hyperglycemia - induced osmotic diuresis further depletes 
sodium, potassium, phosphates and water. Patients are often pro-
foundly dehydrated and have a signifi cantly depleted total body 
potassium at presentation. Sometimes, a normal or even elevated 
serum potassium level is seen as a result of the extracellular shift 
of potassium with severe acidosis. Great care must be taken to 
monitor serum potassium levels repeatedly once insulin treat-
ment is started as the concentration can drop precipitously.  

  Hyperosmolar  h yperglycemic  s yndrome 

 Hyperosmolar hyperglycemic syndrome (HSS) occurs exclusively 
in patients with T2DM. Often there is a history of several days of 
ill health. The principal clinical feature is profound dehydration. 
Confusion is usual, and focal neurologic symptoms such as weak-
ness on one side or hemi - sensory abnormalities may develop and 
be easily confused with stroke. HSS was previously termed hyper-
osmolar non - ketotic coma. This terminology has been changed 
as coma is a relatively rare feature ( < 10%) and mild ketosis may 
be present at diagnosis. 

 HSS shares many features in common with DKA, the major 
exceptions being the absence of signifi cant ketoacidosis. This is 
likely because of the residual low level insulin secretion, which 
suppresses lipolysis suffi ciently to avert ketogenesis but not suf-
fi cient to prevent hyperglycemia. Additionally, hyperosmolarity 
itself may decrease lipolysis, limiting the amount of free fatty 
acids available for ketogenesis. HSS accounts for 10 – 30% of 
hyperglycemic emergencies. As the prevalence of T2DM rises 
inexorably, it is becoming an increasingly common hospital 
admission. Up to two - thirds of those affected have not previously 
been diagnosed as having diabetes.  

  Macrovascular  p resentations 

  Acute  m yocardial  i nfarction 
 As the risk of ischemic heart disease is linearly related to fasting 
and post - prandial blood glucose concentrations, it is not surpris-
ing that both impaired glucose tolerance (IGT) and diabetes are 
over - represented in populations presenting with acute myocar-
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ous hemorrhage. Central or branch retinal vein occlusion is more 
common in diabetes and may also cause symptomatic presenta-
tion of the condition. 

 Around the time of diagnosis of T2DM, marked retinopathy 
with cotton wool spots or intraretinal microvascular abnormali-
ties (IRMA) was found to be present in 8% of men and 4% of 
women in the UK Prospective Diabetes Study (UKPDS)  [31] . The 
critical importance of arranging full retinal examination, prefer-
ably by digital retinal imaging, is illustrated in Figure  19.2 . 
Approximately 1% of individuals presenting with symptomatic 
T2DM have sight - threatening retinopathy at that time. Very early 
recognition is essential as the initial treatment of the diabetes will 
decrease blood glucose levels, cause retinal blood fl ow to return 
acutely to normal levels and may result in marked worsening of 
the retinopathy.   

 In the UKPDS, the severity of retinopathy was found to be 
related to higher fasting plasma glucose levels. In addition, in 
men, increased alcohol consumption was related to increased 

sifi cations to which each patient was assigned in both OGTTs. 
The best predictor of abnormal glucose handling (IGT or diabe-
tes) being diagnosed at 3 months was observed to be the 60 -
 minute blood glucose level during the pre - discharge OGTT.  

  Acute  s troke 
 The prevalence of previously diagnosed diabetes in patients with 
acute stroke is 8 – 28% but an additional 6 – 42% have unrecog-
nized pre - existing dysglycemia  [25] . Plasma glucose at presenta-
tion is a major prognostic factor. One series of 86 patients with 
acute stroke demonstrated that full functional recovery at 4 weeks 
was restricted to those with presenting blood glucose levels 
 < 8   mmol/L  [26] . None of the individuals with a raised presenting 
plasma glucose regained full function by 4 weeks. The extent to 
which this refl ects the metabolic stress response in proportion to 
the severity of the cerebrovascular insult as opposed to hypergly-
cemia itself impairing subsequent recovery from ischemic damage 
cannot be ascertained from these observational data. 

 The observations on poorer outcome in those who had stress 
hyperglycemia following AMI have been reproduced in respect 
of acute stroke disease. In a systematic review of observational 
studies examining the prognostic signifi cance of hyperglycemia 
in acute stroke, the unadjusted relative risk of in - hospital or 30 -
 day mortality was 3.07 (95% CI 2.50 – 3.79) in non - diabetic 
patients with admission plasma glucose level  > 6 – 8   mmol/L and 
1.30 (95% CI 0.49 – 3.43) in those with known diabetes  [27] . The 
relative risk of poor functional outcome in hyperglycemic non -
 diabetic patients was 1.41 (95% CI 1.16 – 1.73). It appears that 
sudden increase in plasma glucose levels impair tissue function 
more in those individuals who have not been habituated to 
hyperglycemia. 

 Persistent hyperglycemia (defi ned as blood glucose 
 > 7.0   mmol/L) in the 72 hours after acute stroke was found to be 
associated with an increase in infarct size, measured using 
magnetic resonance imaging, and worse stroke outcome  [28] . 
Nonetheless, there are currently no satisfactory outcome studies 
of control of plasma glucose upon the outcome of stroke  [29] . 
The largest study to date, which included 993 patients, failed to 
achieve control of plasma glucose at 24 hours  [30] . Importantly, 
no assessment has yet been conducted of plasma glucose 
control during the fi rst few hours after presentation with acute 
stroke, and it is likely that it is in this window of time that this 
particular presentation of hyperglycemia may most benefi cially 
be managed.   

  Microvascular  p resentations 

  Eye  p resentations 
 Symptomatic loss of vision may occasionally be the presenting 
feature of T2DM, where hyperglycemia has been present for an 
uncertain number of years, silently causing tissue damage and 
retinopathy. Loss of vision as a diagnostic event is most often a 
consequence of macula edema but may also be secondary to vitre-

     Figure 19.2     Upper panel: immediate laser therapy was required for the 
macular edema associated with the severe exudative maculopathy present at the 
time of diagnosis. Lower panel: new vessels are present both arising from the 
optic disk and from the peripheral retina. Bleeding from the latter caused the 
prominent pre - retinal hemorrhages which obscure the fovea and in this case 
caused presentation because of loss of visual acuity.  
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  Pregnancy 

 The time course of presentation of GDM may be predicted from 
knowledge of its pathogenesis. The key variable is the physiologic 
insulin resistance that develops during pregnancy. Although 
several necessarily small studies have quantitated this, it is most 
clearly illustrated by an observation of the change in exogenous 
insulin requirements during pregnancy in T1DM. During steady 
glycemic control and food intake, insulin requirements do not 
change until around 18 weeks ’  gestation, whereafter there is a 
linear increase until around 28 weeks ’  gestation  [39] . The extent 
of change varies in individual pregnancies from none to over 
threefold increase, with an average increase in daily insulin dose 
of 40%  [40] . The range is assumed to be a function of the placenta 
(fetal - derived tissue) as considerable variation is exhibited 
between successive pregnancies in the same woman. 

 In the light of this information, it can be understood why the 
elevated blood glucose levels of GDM are not seen in the fi rst half 
of pregnancy. Screening for GDM will be most sensitive later in 
pregnancy but this sensitivity must be balanced with the oppor-
tunities to intervene. Current guidelines therefore recommend 
testing at 24 – 28 weeks ’  gestation. Predisposed women cannot 
mount an adequate  β  - cell response if the degree of insulin resist-
ance becomes too great. Following one pregnancy complicated 
by GDM, although increased, the risk of recurrence in a subse-
quent pregnancy is far from certain, refl ecting the variation in 
insulin resistance in successive pregnancies. Higher rates have 
been reported in South Asian and Hispanic populations, as would 
be expected from the higher background prevalence of T2DM 
(52 – 69%)  [41] . The importance of detection and treatment of 
GDM is refl ected by the data shown in Figure  19.3 . The rate of 
intrauterine growth is as rapid in GDM as it is in T1DM and 
T2DM  [42] . Early diagnosis of GDM carries major advantages for 
mother and child. The risk of developing subsequent diabetes in 
those with GDM ranges from 2.6 to 70% over periods from 6 
weeks to 28 years  [43] . Current NICE guidelines (March 2008) 
for  “ Diabetes in Pregnancy ”  recommend that fasting plasma 
glucose should be performed at 6 weeks as well as repeated annu-
ally for those patients with GDM. This will miss a proportion of 
women with normal fasting plasma glucose and IGT, but it 
should be noted that the occurrence of GDM should be the 
trigger to advise vigorous lifestyle change and weight loss in 
particular.   

 Mild degrees of elevation of plasma glucose may be suffi cient 
to be deleterious to the fetus, and these are far less than those that 
could produce osmotic symptoms  [44] . Screening for GDM is 
therefore essential. Symptomatic presentation of GDM is unusual 
in the context of a health care system that provides universal 
screening for GDM. Where osmotic symptoms and superfi cial 
fungal infections are part of the clinical presentation, however, it 
is important to ask whether this is new onset T1DM or T2DM. 
The former tends to be associated with higher plasma glucose 
levels and ketonuria. Both are associated with clearly elevated 

severity of retinopathy, while leaner women had more severe eye 
lesions. Visual acuity was normal in most patients, but in men 
there was a trend for those with more severe retinal lesions to 
have worse visual acuity. 

 The potential severity of diabetic retinopathy at the time of 
diagnosis of T2DM is illustrated by the observation that 15% of 
those with moderate background retinopathy progress to require 
photocoagulation therapy within 3 years  [32] . The specifi c reason 
for photocoagulation therapy was maculopathy alone in 72% and 
proliferative retinopathy in 11% in this group of individuals with 
T2DM.   

  Neuropathic  s yndromes 

 Although any of the neuropathic syndromes of diabetes may 
precipitate the initial presentation, symmetrical distal sensory 
neuropathy, mononeuropathies and amyotrophy are the most 
likely candidates. The possibility of diabetes underlying most 
presentations of neurologic symptoms must be considered. 

 Diffuse symmetrical sensory neuropathy is the most common 
neuropathy. A precise estimate of the true prevalence of this 
neuropathy has been diffi cult to ascertain, and reports vary from 
7 to 60% in people with diabetes, depending on the criteria and 
methods used to defi ne the neuropathy  [33,34] . The prevalence 
increases with both age and duration of diabetes. At 12 - year 
follow - up in the UKPDS, 64% of men and 44% of women who 
were free of neuropathy at baseline developed at least one neuro-
pathic abnormality  [35] . 

 Any nerve may be affected by an acute diabetic mononeuro-
pathy, but palsy of cranial nerves III, IV, VI and VII present 
most often. It is a rare mode of presentation of T2DM, but not 
T1DM. 

 Diabetic amyotrophy may present as weight loss, and unless 
pain in the thighs is prominent the clinical picture may resemble 
that of malignant disease. Weakness of quadriceps, with visible 
wasting and absence of the knee tendon refl ex, should allow rec-
ognition and lead to the measurement of plasma glucose. Such 
presentation is likely to be associated with T2DM but again is 
rare. 

 A foot lesion can be a presenting sign of diabetes, and it is 
estimated that the lifetime risk of developing a foot ulcer in 
people with diabetes may be as high as 25%  [36] . Presentation 
with a black toe is associated with T2DM particularly. Peripheral 
neuropathy leads to sensory motor and autonomic dysfunction, 
with loss of the protective pain sensation, dry skin and callus 
formation. Loss of pain sensation in the feet is usually unnoticed 
and subsequent trauma does not come to attention until 
obvious injury is apparent. In approximately half of these 
patients with foot ulcers, concomitant peripheral arterial 
disease (PAD) is present  [37] . In the EURODIALE study, foot 
ulcers with presence of PAD were associated with considerably 
lower healing rates, higher major amputation and mortality rates 
 [38] .  
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high specifi city (96 – 100%) but a low sensitivity (16 – 43%). 
Testing random blood glucose is specifi c but insensitive  [50] . 

 The population of individuals with early T2DM who are iden-
tifi ed by any screening procedure differs considerably from those 
who present symptomatically. They are less likely to have estab-
lished microvascular or macrovascular complications of diabetes. 
Attitudes to health may differ. The diagnosis will be less welcome 
as it does not point the way to relief of discomfort and may not 
be accepted as important for future health. Compliance with 
therapeutic advice concerning weight, diet and physical activity 
may not be as good as following a symptomatic presentation. For 
these reasons, a more careful approach to discussing the need for 
future action is required with appropriately sensitive follow - up 
by the diabetes team.  

  Other  p resentations 

 Ants clustering around urine is a classic description of diabetes, 
although it is not clear how often this comprises the presenting 
complaint today. Periodontal disease, especially aggressive peri-
odontitis, is more common in those with diabetes and may occa-
sionally be the presenting complaint  [51] . Cataracts typically 
develop 10 years earlier in people with diabetes  [52] . Altered taste 
or excess production of saliva have been reported as presenting 
features of diabetes  [53] .  

  Conclusions 

 The mode of presentation is enormously varied. Especially as the 
incidence of diabetes is rising in all age groups, both in the UK 
and worldwide  [54] , the onus is upon health care professionals 
to diagnose the condition effectively. Failure to recognize pre-
senting features of diabetes can be costly for the patient.  
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     Figure 19.3     Similar rates of increase in fetal abdominal circumference in 
gestational diabetes (GDM) and pre - gestational diabetes as measured by 
ultrasound.  Reproduced from Lim  et al.   [42] , with permission from RSM Journals  .   
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