
54 Journal of Neurosciences in Rural Practice | January - June 2011 | Vol 2 | Issue 1

Garthwaite J, et al. Serum neuron-specifi c enolase, carnosinase, and their 
ratio in acute stroke. An enzymatic test for predicting outcome? Stroke 
1996;27:2064-8.

19. Ishiguro Y, Kato K, Ito T, Nagaya M, Yamada N, Sugito T. Nervous 
system-specifi c enolase in serum as a marker for neuroblastoma. 
Pediatrics 1983;72:696-700.

20. Missler U, Wiesmann M, Friedrich C, Kaps M. S-100 protein and neuron-
specifi c enolase concentrations in blood as indicators of  infarction 
volume and prognosis in acute ischemic stroke. Stroke 1997;28:1956-60.

21. Stevens H, Jakobs C, de Jager AE, Cunningham RT, Korf  J. Neurone-
specifi c enolase and N-acetyl-aspartate as potential peripheral markers of  
ischaemic stroke. Eur J Clin Invest 1999;29:6-11.

22. Wunderlich MT, Ebert AD, Kratz T, Goertler M, Jost S, Herrmann 
M. Early neurobehavioral outcome after stroke is related to release of  
neurobiochemical markers of  brain damage. Stroke 1999;30:1190-5.

23. Sulter G, Elting JW, De Keyser J. Increased serum neuron specifi c enolase 
concentrations in patients with hyperglycemic cortical ischemic stroke. 
Neurosci Lett 1998;253:71-3.

24. Weir CJ, Murray GD, Dyker AG, Lees KR. Is hyperglycaemia an 
independent predictor of  poor outcome after acute stroke? Results of  a 
long-term follow up study. Br Med J 1997;314:1303-6.

25. Wass CT, Lanier WL. Glucose modulation of  ischemic brain injury: 
Review and clinical recommendations. Mayo Clin Proc 1996;71:801-81.

26. Shahar E, Chambless LE, Rosamond WD, Boland LL, Ballantyne 
CM, McGovern PG, et al Plasma Lipid Profi le and Incident Ischemic 
Stroke: The Atherosclerosis Risk in Communities (ARIC) Study. Stroke 
2003;34;623-31.

27. Johnson CJ, Kittner SJ, McCarter RJ, Sloan MA, Stern BJ, Buchholz D, 

et al. Interrater reliability of  an etiologic classifi cation of  ischemic stroke. 
Stroke 1995;26:46-51.

28. Papadakis JA, Mikhailidis DP, Winder AF. Lipids and stroke: Neglect of  a 
useful preventive measure? Cardiovasc Res 1998;40:265-71.

29. Milionis HJ, Winder AF, Mikhailidis DP. Lp(a) and stroke. J ClinPathol 
2000;53:487-96.

30. Palmer A, Bulpitt C, Beevers G, Coles E, Fletcher A, Ledingham J, et al. 
Risk factors for ischaemic heart disease and stroke mortality in young and 
old hypertensive patients. J Hum Hypertens 1995;9:695-7.

31. Demchuk AM, Hess DC, Brass LM, Yatsu FM. Is cholesterol a risk factor 
for stroke? Yes. Arch Neurol 1999;56:1518-20.

32. Ballantyne CM, Herd JA, Ferlic LL, Dunn JK, Farmer JA, Jones PH, et 
al. Infl uence of  low HDL on progression of  coronary artery disease and 
response to fl uvastatin therapy. Circulation 1999;99:736-43.

33. Gordon DJ, Probstfi eld JL, Garrison RJ, Neaton JD, Castelli WP, Knoke 
JD, et al. High-density lipoprotein cholesterol and cardiovascular disease: 
Four prospective American studies. Circulation 1989;79:8-15.

34. Cuadrado-Godia E, Jiménez-Conde J, Ois A, Rodríguez-Campello A, 
García-Ramallo E, Roquer J. Sex differences in the prognostic value of  
the lipid profi le after the fi rst ischemic stroke. J Neurol. 2009;256:989-95. 

35. Myers MG, Norris JW, Hachinski VC, Sole MJ. Plasma norepinephrine in 
stroke. Stroke 1981;12:200-4.

36. Willey JZ, Xu Q, Boden-Albala B, Paik MC, Moon YP, Sacco RL, et al. 
Lipid Profi le Components and Risk of  Ischemic Stroke. Arch Neurol 
2009;66:1400-6.

Source of Support: Nil, Confl ict of Interest: None declared.

Pandey, et al.: Elevated serum level of neuron specifi c enolase in patients with hyperglycemic ischemic stroke

be observed in brain damage. [5,6] These changes are due 
to metabolic stress, and also may occur with the reasons 
other than brain damage. Hyperglycemia and the other 
stress subjects refl ect to metabolic stress, and are not 
specifi c for stroke. Therefore specifi c markers such as 
NSE should be preferred for outcome and the follow 
up of the patients with stroke; however, hyperglycemia 
is an important fi nding because it may be warning for 
brain damage. 
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Commentary

The authors of this paper have investigated the 
variation of serum glucose and lipid levels in stroke and 
emphasized that hyperglycemia refl ects the elevated 
neuron-specifi c enolase (NSE) values, and outcome of 
the patients with stroke. This study is a well-planned 
research, but the diabetes cases should have been 
excluded from the study because in these patients blood 
glucose levels are variable and hyperglycemia may occur 
due to diabetes mellitus.

Serum NSE is a useful and reliable marker, elevated 
in 24-72 h aft er brain damage, and it is associated with 
short-time outcome in both children and in adults with 
brain damage.[1-4] Serum NSE assays have high specifi city 
and positive predictive value.  [1] However, many 
biochemical changes besides NSE, such as hyperglycemia, 
hyperlipidemia, leucocytosis, thrombocytosis, etc. may 
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