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Chronic hyperglycemia in critically ill: Another piece 
in the glycemic control puzzle

Subhash Todi

Editorial

Diabetes has become a major healthcare problem in 
India. As per International Diabetes Federation, there 
were an estimated 40 million persons with diabetes in 
India in 2007 and this number is predicted to rise to 
almost 70 million people by 2025. It is estimated that 
every fi fth diabetic patient in the world would be an 
Indian. Moreover for every known diabetic there is one 
unknown diabetic due to lack of universal screening. This 
immense public health problem will have a refl ection  
on demographic of intensive care population. In a 
retrospective review 11% of all intensive care unit (ICU) 
admission in a general medical/surgical unit were 
diabetic. Diabetic status on admission is traditionally 
detected by history of previous diabetes and use of 
oral hypoglycemic agents or insulin, but this approach 
will miss patients with unknown diabetes or uncertain 
history. American Diabetes Association (ADA) has 
defi ned a glycosylated hemoglobin (HBA1c) cut-off 
of 6.5% for the diagnosis of diabetes. Thus it seems 
that admission HBA1c might be a better refl ector of 
chronic hyperglycemia and will detect occult diabetes. 
In an observational study of trauma patients without a 
known history of diabetes, almost a quarter of patients 
had an elevated HBA1c refl ecting high prevalence of 
occult diabetes in this population.[1]

A review of the literature on the effect of diabetes 
on the outcome in critically ill population need to 
differentiate the effects of premorbid diabetic status on 
the outcome of this patient population unrelated to the 
degree of hyperglycemia on admission and also consider 
effects of acute hyperglycemia in diabetics who become 
seriously ill.

There are confl icting reports in the literature about the 
impact of premorbid diabetic status on the outcome of 
critically ill depending on the patient subset studied. 
Diabetics are shown to have an adverse outcome after 
surgery specifi cally coronary artery bypass surgery. 
On the contrary premorbid diabetic status was not 
shown to have an adverse prognosis in medically ill and 
septic patient.[2] In a large database of heterogeneous 
ICU population diabetic status had a protective 
effect on mortality, adjusted odds ratio for mortality 
0.75 (0.74-0.76, P < 0.001) compared to non-diabetics. [2] 
In an observational study diabetics with high HBA1c 
on admission fared worse when their sugars were 
intensively controlled during hospitalization than 
similar patients without sugar control. This was also 
refl ected in an out-patient interventional study with 
type II diabetic.[3]

Acute hyperglycemia (stress induced), hypoglycemia 
and glycemic variability has been found to be poor 
prognostic factors in various subsets of critically ill 
patient including trauma patients. A large retrospective 
review of critically ill diabetic subsets, observed a 
decreased risk of mortality between blood sugars 
of 110 and 180 mg/dl in diabetics as compared to 
non-diabetics with similar blood sugar.[4] Hypoglycemia 
was an independent factor for mortality independent 
of diabetic status and glycemic variability was an 
independent risk factor for mortality only in patients 

From:
Department of Critical Care and Internal Medicine, AMRI, Kolkata, West 
Bengal, India

Correspondence: 
Dr. Subhash Todi, Department of Critical Care and Internal Medicine, AMRI, 
Kolkata, West Bengal, India. E-mail: drsubhashtodi@gmail.com

Access this article online
Website: www.ijccm.org
DOI: 10.4103/0972-5229.125423
Quick Response Code:



4

Indian Journal of Critical Care Medicine January 2014 Vol 18 Issue 1

without diabetes. In another observational study 
non-diabetics with time weighted glucose concentration 
between 144 and 180 mg/dl were almost twice as likely 
to die in ICU than diabetics.[5] They were also three 
times more likely to die in ICU when compared to 
diabetics when the time weighted glucose concentration 
was between 180 and 198 mg/dl. In a multivariate 
logistic analysis hyperglycemia was strongly and 
signifi cantly associated with worse outcome (P < 0.001) 
in non-diabetics than in diabetic critically ill patient. 
Thus observational studies in a heterogeneous group 
of ICU patients clearly indicates that association of 
hyperglycemia and mortality is much stronger in 
non-diabetics than in diabetics and a premorbid state 
of diabetes may have a protective effect in these group 
of patients.

In this issue of the journal the authors have investigated 
outcome of the trauma patient with elevated HBA1c 
in a surgical ICU.[6] In their cohort of 120 consecutive 
trauma patients 17 patients had diabetes as per ADA 
criteria (HBA1c >6.5%) on admission. Of these six 
patients were not known to be diabetic. In a risk adjusted 
analysis patients with HBA1c of more than 6% were at 
4.5 times more likely to have a poor outcome compared 
with those with HBA1c of <6. The investigators did 
not attempt to study the impact of glucose control on 
various outcomes in this subset or the effect of acute 
hyperglycemia on the outcome.

Similar to the medical/surgical critically ill patient, 
observational studies have confi rmed that acute glucose 
elevation is predictive of adverse outcome in critically 
injured trauma patient. In observational studies in trauma 
population admission blood sugar of >200 mg/dl was 
associated with worse outcome and increased infectious 
morbidity.[7,8] There is a 1.5 fold increased mortality in 
diabetic patients with isolated traumatic brain injury 
when compared to non-diabetics. In a study analyzing 
National Trauma Bank data to assess the impact of 
diabetic status on the outcome of the trauma patient it 
was found on multivariate analysis, insulin-dependent 
diabetes was an independent weak predictor of infectious 
morbidity and ICU length of stay. [9] However, diabetes 
was not associated with mortality or hospital length of 
stay. In a large observational study on tight glycemic 
control in a mixed medical surgical ICU, subset of the 
trauma patient failed to show better outcome.[10] In this 
study, non-diabetics benefi tted more with tight glycemic 
control than diabetics.

The biological plausibility of diabetics behaving 
differently than non-diabetics in critically ill patient in 

general and trauma population in particular is still not 
clear. Adaptive mechanisms to chronic hyperglycemia 
might make this population less vulnerable to toxic 
effects of stress induced acute hyperglycemia and they 
might be more tolerant to fl uctuations of blood sugar. On 
the other hand patient s with uncontrolled diabetes may 
fare worse due to metabolic derangements associated 
with poor diabetes control and other associated co 
morbidities.

The authors have addressed the need of utilizing 
a robust marker of chronic hyperglycemia to study 
outcome of critically ill diabetic patient which probably 
will be the standard in future studies. They have also 
selected a group of trauma cohort in whom this problem 
has not been much explored. Larger studies of similar 
kind need to be done to address defi nitively the issues of 
effect of premorbid diabetic status as assessed by HBA1c 
in trauma patients. Studies are need to assess their effects 
on mortality and clinically relevant morbidity parameters 
and organ specifi c dysfunction, with correlation with 
the degree of raised HBA1c on admission to outcomes, 
effect of acute stress induced hyperglycemia in diabetic 
patients, effect of intensive glucose control in diabetic 
subset of the trauma patient, effect of type of diabetes 
and the desirable range of blood sugar in diabetics to 
achieve optimal outcome.

Finally, given the seemingly paradoxical and 
contradictory observations in various studies of subset 
anlaysis, the logic of categorization of critically ill patient 
in various categories of trauma, sepsis, burn etc., need 
to be reconsidered. The internal homeostasis may be 
deranged by external or internal injury factors which 
leads to a similar cascade of response irrespective of 
the type of initial insult. Thus it is conceivable that 
the differences in the outcome of various categories 
of critically ill patient observed in subset analyses are 
artefactual and may disappear if large enough studies 
with enough power are carried out in these population.
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