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∏ ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÂÈÎÂ›ÌÂÓË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ Â›Ó·È
ÌÈ· ÎÔÈÓ‹ ·ÏÏ¿ Û˘¯Ó¿ ÌË ‰È·ÁÈÁÓˆÛÎfiÌÂÓË ÂÈÏÔÎ‹ ÙÔ˘ ÈÓÛÔ˘ÏÈ-
ÓÔıÂÚ·Â˘fiÌÂÓÔ˘ ‰È·‚‹ÙË. ªÔÚÂ› Ó· Î·Ù·ÛÙÚ¤„ÂÈ ÙËÓ ˙ˆ‹ ÙˆÓ
·Û¯fiÓÙˆÓ, Ô‰ËÁÒÓÙ·˜ Û˘¯Ó¿ ÛÂ ·ÓÂÚÁ›· ‹ ·ÒÏÂÈ· ÙË˜ ¿‰ÂÈ·˜
Ô‰‹ÁËÛË˜ Î·È ÂÈ‚¿ÏÏÔÓÙ·˜ ÌÂÁ¿Ï· „˘¯ÔÏÔÁÈÎ¿ ‚¿ÚË ÛÂ fiÏË ÙËÓ
ÔÈÎÔÁ¤ÓÂÈ·. ™Â ·˘Ù‹Ó ÙËÓ ÂÈÛ‹ÁËÛË ı· Û˘˙ËÙ‹Ûˆ ÙËÓ Û˘¯ÓfiÙËÙ·
·˘Ù‹˜ ÙË˜ ÂÈÏÔÎ‹˜ Î·È ÙËÓ ·ıÔÁ¤ÓÂÈ¿ ÙË˜. £· ÂÚÈÁÚ¿„ˆ ÙËÓ
¤ÚÂ˘Ó· Ô˘ ‰Â›¯ÓÂÈ ˆ˜ ÌÔÚÂ› Ó· ˘ÔÛÙÚ·ÊÂ› ·˘Ùfi ÙÔ Û‡Ó‰ÚÔÌÔ
Î·È ı· ·Ó·ÊÂÚıÒ ÛÙËÓ Èı·ÓfiÙËÙ· ÙË˜ ÚfiÏË„Ë˜ ÙË˜ ¤ÏÏÂÈ„Ë˜
·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜. 

O Frier fiÚÈÛÂ ÙËÓ ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜
Û·Ó «·‰˘Ó·Ì›· Û˘ÓÂÈ‰ËÙ‹˜ ·ÓÙ›ÏË„Ë˜ ‹ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ¤Ó·ÚÍË˜
ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜»1. ŸÌˆ˜, ÌÈ· ·fi ÙÈ˜ ‰˘ÛÎÔÏ›Â˜ ÛÙËÓ Û˘ÌÊˆ-
Ó›· ÙÔ˘ ÔÚÈÛÌÔ‡ Â›Ó·È Ë ¤ÏÏÂÈ„Ë ÛÙ·ıÂÚ‹˜ ÙÈÌ‹˜ ÛÙÔ Â›Â‰Ô ÙË˜

The inability to recognise impending hypoglycaemia is a com-
mon but often under-recognised complication of insulin treated
diabetes. It can devastate the lives of those affected, often leading
to unemployment or the loss of a driving licence and imposing
huge strain on the whole family. In this talk I will discuss how com-
mon it is and its pathogenesis. I will describe the work demon-
strating how the syndrome can be reversed and speculate on the
possibility that hypoglycaemia unawareness might be preventable. 

Frier has defined hypoglycaemia unawareness as the “ina-
bility to consciously perceive or discern the onset of hypoglycae-
mia” and classified it as either normal, partial or absent1. Howe-
ver, one of the difficulties in agreeing a definition is that the level
of awareness is not fixed. Different studies have reported



EÏÏËÓÈÎ¿ ¢È·‚ËÙÔÏÔÁÈÎ¿ XÚÔÓÈÎ¿  14, 2

146

·ÓÙ›ÏË„Ë˜. ∞ÚÎÂÙ¤˜ ÌÂÏ¤ÙÂ˜ ·Ó¤ÊÂÚ·Ó ÂÓÙ˘ˆÛÈ·Î¿
·ÚfiÌÔÈ· ÔÛÔÛÙ¿ ¤ÏÏÂÈ„Ë˜ ·Ó·ÁÓÒÚÈÛË˜ ˘ÔÁÏ˘Î·È-
Ì›·˜ Ô˘ Î˘Ì·›ÓÔÓÙ·È ÂÚ› ÙÔ 20-25%.

O ·Ú¿ÁÔÓÙ·˜ Ô˘ ˘fiÎÂÈÙ·È ÙË˜ ·ıÔÊ˘ÛÈÔÏÔ-
Á›·˜ ÙË˜ ¤ÏÏÂÈ„Ë˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ Â›-
Ó·È Ë ÌÂÙ·‚ÔÏÈÎ‹ ÂÍ¿ÚÙËÛË ÙÔ˘ ÂÁÎÂÊ·ÏÈÎÔ‡ ÈÛÙÔ‡
·fi ÙËÓ ÁÏ˘Îfi˙Ë. ∏ ‰˘Ó·ÙfiÙËÙ· ÙÔ˘ ÂÁÎ¤Ê·ÏÔ˘ Ó·
¯ÚËÛÈÌÔÔÈ‹ÛÂÈ Î·È ¿ÏÏÂ˜ ÚÒÙÂ˜ ‡ÏÂ˜ fiˆ˜ Ù· Á·Ï·-
ÎÙÈÎ¿ Î·È ÙÈ˜ ÎÂÙfiÓÂ˜ Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ ˘ÔÁÏ˘-
Î·ÈÌ›·˜ ¤¯ÂÈ ‰ÂÈ¯ıÂ› ÂÈÚ·Ì·ÙÈÎ¿ ·ÏÏ¿ Î·Ù¿ ÙËÓ ‰È¿Ú-
ÎÂÈ· ÙˆÓ ÎÏÈÓÈÎÒÓ ÂÂÈÛÔ‰›ˆÓ Ë Û˘ÁÎ¤ÓÙÚˆÛË ·˘ÙÒÓ
ÙˆÓ ˘ÏÒÓ Â›Ó·È ÔÏ‡ ¯·ÌËÏ‹ ÒÛÙÂ Ó· ÌÔÚÔ‡Ó Ó· ‰È·-
‰Ú·Ì·Ù›ÛÔ˘Ó Î¿ÔÈÔ ÛËÌ·ÓÙÈÎfi ÚfiÏÔ. ∫·ıÒ˜ ÌÂÈÒÓÂ-
Ù·È Ë ÁÏ˘Îfi˙Ë ÛÂ ÙÈÌ¤˜ Î¿Ùˆ ÙˆÓ 72mg/dl (4 mmol/l)
Î·È Ë ÂÁÎÂÊ·ÏÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· ·Ú¯›˙ÂÈ Ó· ·ÂÈÏÂ›Ù·È,
ÂÓÂÚÁÔÔÈÂ›Ù·È ÌÈ· ‰¤ÛÌË Ê˘ÛÈÔÏÔÁÈÎÒÓ ·Ì˘ÓÙÈÎÒÓ
ÌË¯·ÓÈÛÌÒÓ ÌÂ ÛÙfi¯Ô ÙËÓ ÂÈÛÙÚÔÊ‹ ÙË˜ ÁÏ˘Îfi˙Ë˜ ÛÙ·
Ê˘ÛÈÔÏÔÁÈÎ¿ Â›Â‰·. 

OÈ ÌÂÏ¤ÙÂ˜ ÛÂ ÂÈÚ·Ì·Ùfi˙ˆ· ¤‰ÂÈÍ·Ó fiÙÈ ÂÁÎÂÊ·-
ÏÈÎ‹ ÂÚÈÔ¯‹ Ô˘ ·ÓÈ¯ÓÂ‡ÂÈ Ù· Â›Â‰· ÁÏ˘Îfi˙Ë˜ Î·È
Â˘ı‡ÓÂÙ·È ÁÈ· ÙËÓ ¤Ó·ÚÍË ÙˆÓ ÌÂÈ˙fiÓˆÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ
··ÓÙ‹ÛÂˆÓ ÛÙËÓ ̆ ÔÁÏ˘Î·ÈÌ›· ÂÓÙÔ›˙ÂÙ·È Ì¤Û· ÛÙÔÓ
˘Ôı¿Ï·ÌÔ, Î·È Ë ÔÔ›· ÂÓ Û˘ÓÂ¯Â›· ÂÓÂÚÁÔÔÈÂ› ÙÔ
·˘ÙfiÓÔÌÔ ÓÂ˘ÚÈÎfi Û‡ÛÙËÌ· Î·È ÂÎÏ‡ÂÈ ÙÈ˜ ·ÓÙÈÚÚ˘ıÌÈ-
ÛÙÈÎ¤˜ (·ÓÙ·ÁˆÓÈÛÙÈÎ¤˜ ÙË˜ ÈÓÛÔ˘Ï›ÓË˜) ÔÚÌfiÓÂ˜. ∞‰˘-
Ó·Ì›· ·˘ÙÒÓ ÙˆÓ ÓÂ˘ÚÒÓˆÓ ‹ ÓÂ˘ÚˆÓÈÎÒÓ Ô‰ÒÓ Ó·
··ÓÙ‹ÛÔ˘Ó ÛÙËÓ ˘ÔÁÏ˘Î·ÈÌ›· ÌÔÚÂ› Ó· ¤¯ÂÈ Û·Ó
Û˘Ó¤ÂÈ· ·ÔÙÚÔ‹ ÙˆÓ ·˘ÙfiÓÔÌˆÓ ··ÓÙ‹ÛÂˆÓ Î·È
ÚfiÎÏËÛË ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜. 

∏ ÂÓÂÚÁÔÔ›ËÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ÓÂ˘ÚÈÎÔ‡ Û˘ÛÙ‹-
Ì·ÙÔ˜ ÚÔÎ·ÏÂ› ÙËÓ ¤ÎÏ˘ÛË fi¯È ÌfiÓÔ ·‰ÚÂÓ·Ï›ÓË˜ Î·È
ÓÔÚ·‰ÚÂÓ·Ï›ÓË˜ ·fi ÙÔÓ ÊÏÔÈfi ÙˆÓ ÂÈÓÂÊÚÈ‰›ˆÓ ·ÏÏ¿
ÂÓÂÚÁÔÔÈÂ› Î·È ÂÚÈÊÂÚÈÎ¤˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ·ÓÙÈ‰Ú¿-
ÛÂÈ˜ Ô˘ ÏËÚÔÊÔÚÔ‡Ó ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÁÈ· ÙËÓ ÌÂ›ˆÛË
ÙË˜ ÁÏ˘Îfi˙Ë˜ Î·È ÙÔ˘˜ Ô‰ËÁÔ‡Ó ÛÂ Ï‹„Ë Ì¤ÙÚˆÓ ÚÈÓ
·fi ÙËÓ ÌÂ›ˆÛË ÙÔ˘ ÂÈ¤‰Ô˘ Û˘ÓÂ›‰ËÛ‹˜ ÙÔ˘˜. ∞˘Ù¿ Ù·
Û˘ÌÙÒÌ·Ù· Ô˘ ÔÓÔÌ¿˙ÔÓÙ·È ·˘ÙfiÓÔÌ· ‹ ·‰ÚÂÓÂÚÁÈ-
Î¿ ÂÚÈÏ·Ì‚¿ÓÔ˘Ó ÙËÓ ÂÊ›‰ÚˆÛË, ÙÔÓ ÙÚfiÌÔ Î·È ÙÔ ·›-
ÛıËÌ· ·ÏÌÒÓ. ÕÏÏ· Û˘ÌÙÒÌ·Ù·, fiˆ˜ Ë ·ÒÏÂÈ· ÙË˜
ÈÎ·ÓfiÙËÙ·˜ ÁÈ· Û˘ÁÎ¤ÓÙÚˆÛË Î·È Ë ıfiÏˆÛË ÙË˜ fiÚ·ÛË˜
Â›Ó·È ·ÔÙ¤ÏÂÛÌ· ÙË˜ ÂÁÎÂÊ·ÏÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ Ïfi-
Áˆ ÙË˜ ÓÂ˘ÚÔÁÏ˘ÎÔÂÓ›·˜ ·ÏÏ¿ ÌÔÚÔ‡Ó Î·È ·˘Ù¿ Ó·
ÚÔÂÈ‰ÔÔÈ‹ÛÔ˘Ó Ù· ¿ÙÔÌ· ÁÈ· ÙÈ˜ ¯·ÌËÏ¤˜ ÙÈÌ¤˜ ÙË˜
ÁÏ˘Îfi˙Ë˜. ∞ÊÔ‡ Ù· ÓÂ˘ÚÔÁÏ˘ÎÔÂÓÈÎ¿ Û˘ÌÙÒÌ·Ù·
·ÓÙÈÚÔÛˆÂ‡Ô˘Ó ÌÈ· ‰È·ÊÔÚÂÙÈÎ‹ ·ıÔÊ˘ÛÈÔÏÔÁÈÎ‹
‰È·‰ÈÎ·Û›· Û˘¯Ó¿ ·Ó·ÁÓˆÚ›˙ÔÓÙ·È Û·Ó ÍÂ¯ˆÚÈÛÙ‹ ÔÌ¿-
‰· Û˘ÌÙˆÌ¿ÙˆÓ ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜. ∆· Â›Â‰· ÁÏ˘-
Îfi˙Ë˜ ÛÙ· ÔÔ›· ÂÌÊ·Ó›˙ÔÓÙ·È ·˘Ù¤˜ ÔÈ ··ÓÙ‹ÛÂÈ˜ Î·È
ÔÈ ‰È¿ÊÔÚÂ˜ ÔÌ¿‰Â˜ Û˘ÌÙˆÌ¿ÙˆÓ Î·È Ë Û¯¤ÛË ÙÔ˘˜ ÌÂ
ÙÔÓ Ô˘‰fi ÙË˜ ÂÁÎÂÊ·ÏÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ Â›Ó·È ÎÚ›ÛÈ-
ÌÔ ÛÙÔÈ¯Â›Ô ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙË˜ ·Ó¿Ù˘ÍË˜ ÙË˜ ·‰˘-

surprisingly similar numbers with hypoglycae-
mia unawareness of around 20 to 25%.

The factor underlying the pathophysio-
logy of hypoglycaemia unawareness is the me-
tabolic dependence of glucose to cerebral tiss-
ue. The potential of the brain to utilise other
fuels such as lactate and ketones during hypo-
glycaemia has been demonstrated experimen-
tally but during clinical episodes their concen-
tration is probably too low to play a significant
role. As blood glucose falls below 4mmol/l and
cerebral function is threatened, an array of
physiological defences is activated in an at-
tempt to return the glucose level to normal. 

Animal studies suggest that glucose sen-
sing responsible for initiating the major phy-
siological response to hypoglycaemia is loca-
ted within the hypothalamus which then acti-
vates the autonomic nervous system and rele-
ase of counterregulatory hormones. A failure
of these neurones or pathways to respond to
hypoglycaemia might prevent autonomic res-
ponses and produce hypoglycaemia unawa-
reness.

Discharge of the autonomic nervous sy-
stem not only releases adrenomedullary adre-
naline and noradrenaline but also activates
peripheral physiological changes that alert pa-
tients to a falling glucose and drives them to
take action before cognitive ability is compro-
mised. These symptoms called autonomic or
adrenergic include sweating, tremor and pal-
pitations. Other symptoms, for example loss
of concentration and blurring of vision are the
result of cerebral dysfunction due to neurogly-
copenia but may also warn individuals that
their blood glucose is low. Since neuroglyco-
penic symptoms represent a different patho-
physiological process they are often recogni-
sed as separate group of symptoms by pati-
ents. The glucose concentrations at which the-
se responses and different symptom groups de-
velop and their relationship to the threshold for
cerebral dysfunction are crucial to under-
standing the development of hypoglycaemia
unawareness. 

In normal subjects and diabetic patients
who recognise hypoglycaemia, release of adre-
naline (reflecting initial activation of the au-
tonomic nervous system) occurs at a glucose
of around 3.6 mmol/l2. If glucose is lowered
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Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜. 
™Â Ê˘ÛÈÔÏÔÁÈÎ¿ ¿ÙÔÌ· Î·È ÛÂ ‰È·‚ËÙÈÎÔ‡˜ ·ÛıÂ-

ÓÂ›˜ Ô˘ ·ÓÙÈÏ·Ì‚¿ÓÔÓÙ·È ÙËÓ ˘ÔÁÏ˘Î·ÈÌ›·, Ë ¤ÎÏ˘ÛË
·‰ÚÂÓ·Ï›ÓË˜ (Ô˘ ·ÓÙ·Ó·ÎÏ¿ ÙËÓ ·Ú¯ÈÎ‹ ÂÓÂÚÁÔÔ›Ë-
ÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ÓÂ˘ÚÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜) ·Ú·ÙËÚÂ›-
Ù·È ÛÂ ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜ ÂÚ› Ù· 65mg/dl (3,6 mmol/l)2.
∂¿Ó Ë ÁÏ˘Îfi˙Ë ÌÂÈˆıÂ› Ï¤ÔÓ ÙˆÓ 57,5 mg/dl (3,2
mmol/l), ·Ú¯›˙Ô˘Ó Î·È ÂÌÊ·Ó›˙ÔÓÙ·È ÂÚÈÊÂÚÈÎ¤˜ ·ÓÙÈ-
‰Ú¿ÛÂÈ˜ fiˆ˜ ÙÚfiÌÔ˜ Î·È ÂÊ›‰ÚˆÛË Ì·˙› ÌÂ ÂÓ›Û¯˘ÛË
ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ. ∆Ô Â›Â‰Ô Û˘ÓÂ›‰ËÛË˜ ·Ú¯›˙ÂÈ Î·È
ÌÂÈÒÓÂÙ·È ÛÂ ÙÈÌ¤˜ ÂÚ› Ù· 54 mg/dl (3 mmol/l) Î·È ÂÈ-
‰ÂÈÓÒÓÂÙ·È ÌÂ ÙËÓ ÂÚ·ÈÙ¤Úˆ ÌÂ›ˆÛË ÙË˜ ÁÏ˘Îfi˙Ë˜. ∞˘-
Ùfi ‰Â›¯ÓÂÈ fiÙÈ Ù· ¿ÙÔÌ·, Ô˘ ÌÔÚÔ‡Ó Ó· ·Ó·ÁÓˆÚ›ÛÔ˘Ó
ÙËÓ ˘ÔÁÏ˘Î·ÈÌ›·, ·ÚÔ˘ÛÈ¿˙Ô˘Ó Â·ÚÎ‹ ÂÓÂÚÁÔÔ›Ë-
ÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ÒÛÙÂ Ó· ÚÔÎÏËıÔ‡Ó Û˘ÌÙÒÌ·Ù·
ÚÈÓ ·fi ÙËÓ ÂÌÊ¿ÓÈÛË ÙË˜ ÂÁÎÂÊ·ÏÈÎ‹˜ ‰˘ÛÏÂÈÙÔ˘Ú-
Á›·˜, ·Ú¤¯ÔÓÙ¿˜ ÙÔ˘˜ ¤ÙÛÈ ÙÔÓ ¯ÚfiÓÔ ÁÈ· ÙËÓ Ï‹„Ë Ì¤-
ÙÚˆÓ ÁÈ· ÙËÓ ·‡ÍËÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ ÛÙÔ ·›Ì· ÙÔ˘˜.

∞ÓÙ›ıÂÙ·, ÔÈ ·ÛıÂÓÂ›˜ ÌÂ ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜
ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÂÌÊ·Ó›˙Ô˘Ó ‰È·Ù·Ú·¯‹ ÛÙÔÓ Ô˘‰fi
¤Ó·ÚÍË˜ ÙˆÓ ·˘ÙfiÓÔÌˆÓ Û˘ÌÙˆÌ¿ÙˆÓ Ù· ÔÔ›· ·Ú¯›-
˙Ô˘Ó ÛÂ ÌÈÎÚfiÙÂÚÂ˜ ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜, ÂÚ› Ù· 45 mg/dl
(2,5 mmol/l). ŒÙÛÈ, ·ÊÔ‡ Ë ÂÁÎÂÊ·ÏÈÎ‹ ÏÂÈÙÔ˘ÚÁ›·
ÂÈ‰ÂÈÓÒÓÂÙ·È ÚÔÔ‰Â˘ÙÈÎ¿ ÌÂ ÙËÓ ÌÂ›ˆÛË ÙË˜ ÁÏ˘Îfi-
˙Ë˜ Î·È ÙÔ Â›Â‰Ô Û˘ÓÂ›‰ËÛË˜ ÌÂÈÒÓÂÙ·È, ÙËÓ ÛÙÈÁÌ‹
Ô˘ ÔÈ ·ÛıÂÓÂ›˜ ·Ó·Ù‡ÛÛÔ˘Ó Ù· Û˘ÌÙÒÌ·Ù· ·fi ÙÔ
·˘ÙfiÓÔÌÔ, ¤¯Ô˘Ó ÛËÌ·ÓÙÈÎ‹ ‰È·Ù·Ú·¯‹ ÙÔ˘ ÂÈ¤‰Ô˘
Û˘ÓÂ›‰ËÛË˜ ÁÈ· Ó· Û˘ÌÂÚÈÊÂÚıÔ‡Ó Î·Ù¿ÏÏËÏ·3. Œ-
Ó·˜ ·Ú¿ÁÔÓÙ·˜ ÎÔÈÓfi˜ ÛÂ fiÏÔ˘˜ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ ·-
‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ Â›Ó·È Ë ÌÂÈ-
ˆÌ¤ÓË ·¿ÓÙËÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ÓÂ˘ÚÈÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜
ÛÙËÓ ˘ÔÁÏ˘Î·ÈÌ›· ¤ÙÛÈ ÒÛÙÂ Ô ÁÏ˘Î·ÈÌÈÎfi˜ Ô˘‰fi˜ ÌÂ-
Ù·ÙÔ›˙ÂÙ·È ÛÂ ¯·ÌËÏfiÙÂÚ· Â›Â‰·. ∞ÊÔ‡ Ë ÂÓÂÚÁÔ-
Ô›ËÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ¡™ Â›Ó·È ÎÚ›ÛÈÌÔ ÛÙÔÈ¯Â›Ô ÛÙËÓ
Ê˘ÛÈÔÏÔÁÈÎ‹ ¿Ì˘Ó· Î·Ù¿ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜, ÔÈ ÌÂÈˆ-
Ì¤ÓÂ˜ ··ÓÙ‹ÛÂÈ˜ Û˘Ó‰¤ÔÓÙ·È ÌÂ ·Ì‚Ï˘Ì¤ÓÂ˜ (ÌÈÎÚfi-
ÙÂÚÂ˜) ·˘Í‹ÛÂÈ˜ ÙˆÓ ·ÓÙÈÚÚÔÈÛÙÈÎÒÓ ÔÚÌÔÓÒÓ, È‰›ˆ˜
ÙË˜ ·‰ÚÂÓ·Ï›ÓË˜. ™Ù· ¿ÙÔÌ· ÌÂ ·‰˘Ó·Ì›· ˘¿Ú¯ÂÈ È-
Û¯˘Ú‹ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙË˜ ‰È¿ÚÎÂÈ·˜ ÙÔ˘ ‰È·‚‹ÙË
Î·È ÙË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜.
OÈ Pramming Î·È Û˘Ó. ·Ó¤ÊÂÚ·Ó ÂÈÔÏ·ÛÌfi ÙË˜ ·‰˘-
Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ 40% ÛÙ· 20
¯ÚfiÓÈ· ‰È¿ÚÎÂÈ·˜ ‰È·‚‹ÙË ÛÂ ÔÌ¿‰· ·ÙfiÌˆÓ ÌÂ ∆‡Ô˘
1 ‰È·‚‹ÙË4. ∂ÎÙfi˜ ·fi ÙËÓ ‰È¿ÚÎÂÈ· Ô ¿ÏÏÔ˜ Î‡ÚÈÔ˜
·Ú¿ÁÔÓÙ·˜ ÚfiÎÏËÛË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ˘Ô-
ÁÏ˘Î·ÈÌ›·˜ Â›Ó·È Ô ·˘ÛÙËÚfi˜ ÁÏ˘Î·ÈÌÈÎfi˜ ¤ÏÂÁ¯Ô˜.
∆ËÓ ‰ÂÎ·ÂÙ›· ÙÔ˘ ’80, Ë Amiel ¤‰ÂÈÍÂ fiÙÈ ·ÛıÂÓÂ›˜ Ô˘
‚ÂÏÙ›ˆÛ·Ó ÙÔÓ ÁÏ˘Î·ÈÌÈÎfi ÙÔ˘˜ ¤ÏÂÁ¯Ô Î·Ù¿ ÙËÓ ‰È¿Ú-
ÎÂÈ· ÂÓÙ·ÙÈÎÔÔÈËÌ¤ÓË˜ ıÂÚ·Â›·˜ ÂÌÊ¿ÓÈÛ·Ó ‰È·Ù·-
Ú·¯‹ ÛÙÈ˜ ·ÓÙÈÚÚ˘ıÌÈÛÙÈÎ¤˜ Î·È Û˘ÌÙˆÌ·ÙÈÎ¤˜ ··-
ÓÙ‹ÛÂÈ˜ ÛÙËÓ ˘ÔÁÏ˘Î·ÈÌ›·5. ∏ ‰È·Ù·Ú·¯‹ Ê¿ÓËÎÂ Ó·

further to 3.2 mmol/l, peripheral responses
such as tremor or sweating start to develop
together with an increase in symptoms. Co-
gnitive ability starts to deteriorate at around 3
mmol/l and worsens as blood glucose falls.
This suggests that individuals, who can
identify hypoglycaemia, develop sufficient au-
tonomic activation to generate symptoms be-
fore cognitive dysfunction supervenes giving
them time to take action to raise their blood
glucose.

In contrast, patients with unawareness
demonstrate a re-setting of the threshold for
the onset of autonomic symptoms which are
initiated at a lower glucose concentration, a-
round 2.5 mmol/l. Thus, since cerebral functi-
on worsens progressively as glucose falls and
cognitive ability deteriorates, by the time pa-
tients develop autonomic symptoms, they are
too cognitively impaired to behave appropri-
ately3. A factor common to all patients with
hypoglycaemia unawareness is a diminished
autonomic response to hypoglycaemia such
that the glycaemic threshold is shifted to a
lower concentration. Since autonomic activa-
tion is a crucial component of the physiologi-
cal defence to hypoglycaemia, reduced re-
sponses are linked to attenuated rises in coun-
terregulatory hormones particularly adrena-
line. Thus those with hypoglycaemia unawa-
reness generally demonstrate reduced adrena-
line responses during hypoglycaemia. 

There is a strong association between dia-
betes duration and unawareness. Pramming et
al reported a prevalence of unawareness of
40% at 20 years duration in a group of people
with Type 1 diabetes4. Besides duration the
other main factor causing unawareness is tight
glycaemic control. In the 1980s, Amiel showed
that patients who improved glycaemic control
during intensive therapy developed impaired
counterregulatory and symptomatic responses
to hypoglycaemia5. The defect appeared to be
a resetting of thresholds of activation at a lo-
wer blood glucose and it now appears that this
was caused by antecedent hypoglycaemia. We
found that lowering glucose to around 3
mmol/l for 2 hours in normal subjects halved
the adrenaline response and reduced sym-
ptoms during a further hypoglycaemic episode
on the following day6. The same effect has
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ÔÊÂ›ÏÂÙ·È ÛÂ Â·Ó·Ú‡ıÌÈÛË ÙˆÓ Ô˘‰ÒÓ ÂÓÂÚÁÔÔ›Ë-
ÛË˜ ÛÂ ¯·ÌËÏfiÙÂÚÂ˜ ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜ ·›Ì·ÙÔ˜ Î·È ÙÒÚ·
È· Ê·›ÓÂÙ·È fiÙÈ ÔÊÂ›ÏÔÓÙ·Ó ÛÂ ÚÔËÁËıÂ›Û· ˘ÔÁÏ˘-
Î·ÈÌ›·. µÚ‹Î·ÌÂ fiÙÈ Ë ÌÂ›ˆÛË ÙË˜ ÁÏ˘Îfi˙Ë˜ Á‡Úˆ ÛÙ·
54 mg/dl (3 mmol/l) ÁÈ· 2 ÒÚÂ˜ ÛÂ Ê˘ÛÈÔÏÔÁÈÎ¿ ¿ÙÔÌ·
ÌÂ›ˆÛÂ ÛÙÔ ‹ÌÈÛ˘ ÙËÓ ·¿ÓÙËÛË ÙË˜ ·‰ÚÂÓ·Ï›ÓË˜ Î·È
ÌÂ›ˆÛÂ Ù· Û˘ÌÙÒÌ·Ù· Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ¿ÏÏÔ˘ ˘Ô-
ÁÏ˘Î·ÈÌÈÎÔ‡ ÂÂÈÛÔ‰›Ô˘ ÙËÓ ÂfiÌÂÓË ËÌ¤Ú·6. ∏ ›‰È·
Â›‰Ú·ÛË ·Ú·ÙËÚ‹ıËÎÂ ÛÂ ‰È·‚ËÙÈÎ¿ ¿ÙÔÌ· ·Ó Î·È Ë
‰È¿ÚÎÂÈ¿ ÙË˜ ·Ú·Ì¤ÓÂÈ ·Û·Ê‹˜. ŒÙÛÈ Â·Ó·Ï·Ì‚·-
ÓfiÌÂÓ· ÂÂÈÛfi‰È· ÌÔÚÂ› Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ¤Ó· Ê·‡ÏÔ
Î‡ÎÏÔ ÌÂ ÚÔÔ‰Â˘ÙÈÎ‹ ÂÍ·Ûı¤ÓËÛË ÙˆÓ ·˘ÙfiÓÔÌˆÓ ·-
Ì˘ÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ Î·È ÙÂÏÈÎfi ·ÔÙ¤ÏÂÛÌ· ÙËÓ ·‰˘-
Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜.

∆· ÛÙÔÈ¯Â›· Ô˘ ‰Â›¯ÓÔ˘Ó fiÙÈ Ë ¯ÚfiÓÈ· ˘ÔÁÏ˘-
Î·ÈÌ›· ÛÙ· ˙Ò· Î·È ÛÙÔÓ ¿ÓıÚˆÔ ·˘Í¿ÓÔ˘Ó ÙfiÛÔ ÙËÓ
¤ÎÊÚ·ÛË ÙˆÓ ÌÂÙ·ÊÔÚ¤ˆÓ ÁÏ˘Îfi˙Ë˜ fiÛÔ Î·È ÙËÓ Úfi-
ÛÏË„Ë ÁÏ˘Îfi˙Ë˜ ·fi ÙÔÓ ÂÁÎ¤Ê·ÏÔ ˘Ô‰ËÏÒÓÔ˘Ó ¤Ó·
Èı·Ófi ·ıÔÊ˘ÛÈÔÏÔÁÈÎfi ÌË¯·ÓÈÛÌfi. ™‡ÌÊˆÓ· ÌÂ ·˘-
Ù‹ ÙËÓ ˘fiıÂÛË, ÂÎÂ›ÓÔÈ ÔÈ ÓÂ˘ÚÒÓÂ˜ Ô˘ Â˘ı‡ÓÔÓÙ·È
ÁÈ· ÙËÓ ¤Ó·ÚÍË ÙË˜ ·˘ÙfiÓÔÌË˜ ·¿ÓÙËÛË˜ ·ÓÙÈ‰ÚÔ‡Ó ÛÂ
ÚÔËÁËıÂ›Û· ˘ÔÁÏ˘Î·ÈÌ›· ÌÂ ·‡ÍËÛË ÙË˜ ¤ÎÊÚ·ÛË˜
ÌÂÙ·ÊÔÚ¤ˆÓ ÁÏ˘Îfi˙Ë˜ Î·È ÙË˜ Î˘ÙÙ·ÚÈÎ‹˜ ÚfiÛÏË„Ë˜
ÁÏ˘Îfi˙Ë˜. ŒÙÛÈ ÂfiÌÂÓÔ ÂÂÈÛfi‰ÈÔ ˘ÔÁÏ˘Î·ÈÌ›·˜ ‰ÂÓ
ÌÔÚÂ› Ó· ÚÔÎ·Ï¤ÛÂÈ Â·ÚÎ‹ ÂÓ‰ÔÓÂ˘ÚÔÓÈÎ‹ ˘ÔÁÏ˘-
Î·ÈÌ›· ÁÈ· ÙËÓ ÂÓÂÚÁÔÔ›ËÛË ·¿ÓÙËÛË˜ ÌÂ ·ÔÙ¤ÏÂ-
ÛÌ· ÌÂÈˆÌ¤ÓË ÂÓÂÚÁÔÔ›ËÛË ÙÔ˘ ·˘ÙfiÓÔÌÔ˘ ¡™ Î·È
·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜. ŸÌˆ˜ ÌÈ·
·fi ÙÈ˜ ·‰˘Ó·Ì›Â˜ ·˘Ù‹˜ ÙË˜ ˘fiıÂÛË˜ Â›Ó·È Ë ·ÔÙ˘-
¯›· ÙÂÎÌËÚ›ˆÛË˜ ÌÂÙ·‚ÔÏÒÓ ÛÙÔ˘˜ ÁÏ˘ÎÔ˙ÔÌÂÙ·ÊÔÚÂ›˜
ÌÂÙ¿ ·fi ̆ ÔÁÏ˘Î·ÈÌ›· ÌÈÎÚ‹˜ ‰È¿ÚÎÂÈ·˜: ··ÈÙÔ‡ÓÙ·È
ÂÚ›Ô‰ÔÈ ËÌÂÚÒÓ ‹ Î·È Â‚‰ÔÌ¿‰ˆÓ ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙÈ˜
ÛËÌ·ÓÙÈÎ¤˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ÌÂÙ·‚ÔÏ¤˜ Ô˘ ÚÔÎ·ÏÔ‡-
ÓÙ·È ·fi ˘ÔÁÏ˘Î·ÈÌ›· Ï›ÁˆÓ ˆÚÒÓ.

OÈ Davis Î·È Û˘Ó. ÚfiÙÂÈÓ·Ó ¤Ó·Ó ÂÓ·ÏÏ·ÎÙÈÎfi ÌË-
¯·ÓÈÛÌfi Ô˘ ‚·Û›˙ÂÙ·È ÛÂ ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÛÂ ÌË-‰È·-
‚ËÙÈÎ¿ ¿ÙÔÌ·. ™‡ÓÙÔÌË ¤Á¯˘ÛË ÎÔÚÙÈ˙fiÏË˜ (ÁÈ· Úfi-
ÎÏËÛË Û˘ÁÎÚ›ÛÈÌˆÓ Û˘ÁÎÂÓÙÚÒÛÂˆÓ ÌÂ ·˘Ù¤˜ Ô˘ ·-
Ú·ÙËÚÔ‡ÓÙ·È ÛÂ ˘ÔÁÏ˘Î·ÈÌ›· ÏfiÁˆ ÈÓÛÔ˘Ï›ÓË˜) ÚÔ-
Î·ÏÂ› ‰È·Ù·Ú·ÁÌ¤ÓÂ˜ ·ÓÙÈÚÚ˘ıÌÈÛÙÈÎ¤˜ Î·È Û˘Ì·-
ıËÙÈÎÔ·‰ÚÂÓÂÚÁÈÎ¤˜ ··ÓÙ‹ÛÂÈ˜ ÛÂ ÂfiÌÂÓË ÚfiÎÏËÛË
˘ÔÁÏ˘Î·ÈÌ›·˜7. ∂› Ï¤ÔÓ, ‰ÂÓ ·Ú·Ù‹ÚËÛ·Ó ‰È·Ù·Ú·-
¯‹ ÛÙÈ˜ ˘ÔÁÏ˘Î·ÈÌÈÎ¤˜ Ê˘ÛÈÔÏÔÁÈÎ¤˜ ··ÓÙ‹ÛÂÈ˜ ÌÂÙ¿
·fi ÚÔËÁËıÂ›Û· ˘ÔÁÏ˘Î·ÈÌ›· ÛÂ ¿ÙÔÌ· ÌÂ ÓfiÛÔ ÙÔ˘
Addison Ô˘ ‰ÂÓ ÌÔÚÔ‡Ó Ó· ·˘Í‹ÛÔ˘Ó ÙËÓ Î˘ÎÏÔÊÔ-
ÚÔ‡Û· ÎÔÚÙÈ˙fiÏË. ∏ ÎÔÚÙÈ˙fiÏË ÌÔÚÂ› Ó· Î·Ù·ÛÙÂ›ÏÂÈ
ÙËÓ Û˘Ì·ıËÙÈÎ‹ ÓÂ˘ÚÔÌÂÙ·‚›‚·ÛË Î·È ¤ÙÛÈ Ó· ·‰Ú·ÓÔ-
ÔÈ‹ÛÂÈ ÙËÓ Ô‰fi ÙË˜ ·Ó›¯ÓÂ˘ÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ·fi
ÙÔÓ Ï·ÁÈÔÎÔÈÏÈ·Îfi ˘Ôı¿Ï·ÌÔ (VMH) Î·È ÙË˜ ÂÓ Û˘-
ÓÂ¯Â›· ÂÓÂÚÁÔÔ›ËÛË˜ ÙÔ˘ ·˘ÙfiÓÔÌÔ˘. ∏ ·ÎÚÈ‚‹˜ Û˘Ì-
‚ÔÏ‹ ÙË˜ ·‡ÍËÛË˜ ÙË˜ ÎÔÚÙÈ˙fiÏË˜ ÛÙËÓ ·ıÔÁ¤ÓÂÛË ÙË˜

been demonstrated in diabetic subjects
although its duration remains unclear. Thus
repeated episodes may cause a vicious spiral
of progressively impaired autonomic defences
and eventual hypoglycaemia unawareness.

The evidence that chronic hypoglycaemia
in animals and man increases both the ex-
pression of glucose transporters and cerebral
glucose uptake suggests a possible pathophy-
siological mechanism. According to this hy-
pothesis, those neurones responsible for ini-
tiating the autonomic response respond to an-
tecedent hypoglycaemia by increasing glucose
transporter expression and cellular glucose
uptake. A subsequent episode of hypoglycae-
mia then fails to produce sufficient intraneu-
ronal glycopenia to trigger a response leading
to diminished autonomic activation and hypo-
glycaemia unawareness. However among the
weaknesses in this argument is the failure to
demonstrate changes in glucose transporters
following hypoglycaemia of short duration:
periods of days or weeks are required in con-
trast to the major physiological changes pro-
duced by hypoglycaemia of a few hours.

Davis et al have proposed an alternative
mechanism based on clinical studies in non-
diabetic subjects. A brief infusion of cortisol
(to produce comparable plasma concentrati-
ons to those observed during insulin-induced
hypoglycaemia) produces impaired counter-
regulatory and sympathoadrenal responses to
a subsequent hypoglycaemic challenge7. In ad-
dition, they observed no impairment of hypo-
glycaemic physiological responses following
antecedent hypoglycaemia in subjects with
Addison’s disease who cannot increase circu-
lating cortisol. Cortisol can suppress sympa-
thetic neurotransmission and so might dam-
pen the pathway of VMH sensing of hypogly-
caemia and subsequent autonomic activation.
The precise contribution of increases in cor-
tisol to the pathogenesis of hypoglycaemia un-
awareness still needs to be established but
could offer an opportunity for therapeutic in-
tervention. 

The inability to recognise impending hy-
poglycaemia and its association with impaired
adrenomedullary responses causes a major
risk of severe hypoglycaemia in those affected
of between 3 and 6 times compared to those
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·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ¯ÚÂÈ¿˙ÂÙ·È
ÂÚ·ÈÙ¤Úˆ ÙÂÎÌËÚ›ˆÛË ·ÏÏ¿ ÌÔÚÂ› Ó· ÚÔÛÊ¤ÚÂÈ ÌÈ·
Â˘Î·ÈÚ›· ÁÈ· ıÂÚ·Â˘ÙÈÎ‹ ·Ú¤Ì‚·ÛË.

∏ ·ÓÈÎ·ÓfiÙËÙ· ·Ó·ÁÓÒÚÈÛË˜ ÂÈÎÂ›ÌÂÓË˜ ˘Ô-
ÁÏ˘Î·ÈÌ›·˜ Î·È Ë Û˘Û¯¤ÙÈÛ‹ ÙË˜ ÌÂ ·ıÔÏÔÁÈÎ¤˜ ··-
ÓÙ‹ÛÂÈ˜ ÙÔ˘ Ì˘ÂÏÔ‡ ÙˆÓ ÂÈÓÂÊÚÈ‰›ˆÓ ·˘Í¿ÓÂÈ ÙÔÓ ÛÔ-
‚·Úfi Î›Ó‰˘ÓÔ ‚·ÚÂÈ¿˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÛÙÔ˘˜ ÚÔÛ‚ÏË-
ı¤ÓÙÂ˜ Î·Ù¿ 3-6 ÊÔÚ¤˜ Û˘ÁÎÚÈÙÈÎ¿ ÌÂ Ù· ¿ÙÔÌ· ÌÂ Ê˘-
ÛÈÔÏÔÁÈÎ‹ ·Ó·ÁÓÒÚÈÛË.

∏ ·ÎÚÈ‚‹˜ ·ÈÙ›· ÙË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜
˘ÔÁÏ˘Î·ÈÌ›·˜ ·Ú·Ì¤ÓÂÈ ¿ÁÓˆÛÙË. ŸÌˆ˜, Ë ·Ú·Ù‹-
ÚËÛË fiÙÈ Û‡ÓÙÔÌÂ˜ ÂÚ›Ô‰ÔÈ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÌÔÚÔ‡Ó
Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ‰È·Ù·Ú·¯¤˜ ÛÙËÓ Ê˘ÛÈÔÏÔÁÈÎ‹ ¿Ì˘Ó·
ÛÂ ÂfiÌÂÓ· ÂÂÈÛfi‰È· ‰Â›¯ÓÂÈ fiÙÈ Ô ÌË¯·ÓÈÛÌfi˜ Â›Ó·È
Ì¿ÏÏÔÓ ÏÂÈÙÔ˘ÚÁÈÎfi˜ ·Ú¿ ÔÚÁ·ÓÈÎfi˜, ÙÔ˘Ï¿¯ÈÛÙÔÓ
ÛÙËÓ ·Ú¯‹. ∞˘Ùfi ¤¯ÂÈ Û·Ó ÏÔÁÈÎ‹ Û˘Ó¤ÂÈ· ÙËÓ ·Ú·-
‰Ô¯‹ fiÙÈ Ë ·ÔÊ˘Á‹ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÌÔÚÂ› Ó· ·Ó·-
ÛÙÚ¤„ÂÈ ·˘Ù¤˜ ÙÈ˜ ‰È·Ù·Ú·¯¤˜. ∞˘Ùfi ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ›
ÙÒÚ· ÛÂ ‰È¿ÊÔÚ· Î¤ÓÙÚ·.

OÈ Fanelli Î·È Û˘Ó. ˘¤‚·Ï·Ó ÛÂ ÚfiÁÚ·ÌÌ· ·-
ÔÊ˘Á‹˜ ˘ÔÁÏ˘Î·ÈÌÈÒÓ 8 ·ÛıÂÓÂ›˜ ÌÂ ∆‡Ô˘ 1 ‰È·-
‚‹ÙË Î·È ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙˆÓ ˘ÔÁÏ˘Î·ÈÌÈÒÓ8.
OÈ ··ÓÙ‹ÛÂÈ˜ ÛÙËÓ ˘ÔÁÏ˘Î·ÈÌ›· ÂÎÙÈÌ‹ıËÎ·Ó Î·Ù¿
ÙËÓ ¤Ó·ÚÍË ÙË˜ ·Ú·ÎÔÏÔ‡ıËÛË˜, ÌÂÙ¿ 2 Â‚‰ÔÌ¿‰Â˜
Î·È ÌÂÙ¿ 3 Ì‹ÓÂ˜. OÈ Ô˘‰Ô› ÙË˜ ÁÏ˘Îfi˙Ë˜ ÁÈ· ÙËÓ ·‡ÍË-
ÛË ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ ·fi ÙÔ ·˘ÙfiÓÔÌÔ Î·È ÙË˜ ·‰ÚÂ-
Ó·Ï›ÓË˜ ÌÂÙ·ÎÈÓ‹ıËÎ·Ó ·fi 42 Î·È 51 mg/dl (2,3 Î·È
2,8 mmol/l) ·ÓÙ›ÛÙÔÈ¯· ÛÂ 56 Î·È 63 mg/dl (3,1 Î·È 3,5
mmol/l) ·ÓÙ›ÛÙÔÈ¯· ÌÂ ÔÌ·ÏÔÔ›ËÛË ÌÂÚÈÎÒÓ ··ÓÙ‹-
ÛÂˆÓ Ì¤Û· ÛÂ 2 Â‚‰ÔÌ¿‰Â˜. 

ªÂÙ¿ ·fi ·Ú¯ÈÎ‹ ·ÍÈÔÏfiÁËÛË, ÔÈ Cranston Î·È
Û˘Ó. ÂÊ¿ÚÌÔÛ·Ó ÚÔÛ¤ÁÁÈÛË ·ÔÊ˘Á‹˜ ÙˆÓ ˘ÔÁÏ˘Î·È-
ÌÈÒÓ ÛÂ 12 ·ÛıÂÓÂ›˜ ÌÂ ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜, ÌÂ Û¯‹-
Ì· ÔÏÏ·ÏÒÓ ÂÓ¤ÛÂˆÓ ÈÓÛÔ˘Ï›ÓË˜, Û˘¯Ó‹ ·Ú·ÎÔÏÔ‡-
ıËÛË ÙˆÓ ÙÈÌÒÓ ÙË˜ ÁÏ˘Îfi˙Ë˜ Î·È Â·Ê‹ ÙˆÓ ·ÛıÂÓÒÓ
ÌÂ ÙËÓ ÔÌ¿‰· ÙÔ˘Ï¿¯ÈÛÙÔÓ ÌÈ· ÊÔÚ¿ ÙËÓ Â‚‰ÔÌ¿‰·9. OÈ
Û˘ÁÁÚ·ÊÂ›˜ Û¯ÔÏÈ¿˙Ô˘Ó ÙËÓ ·Ó¿ÁÎË ÁÈ· Ô˘ÛÈ·ÛÙÈÎ‹
Â·ÓÂÎ·›‰Â˘ÛË Î·È ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ¯ÚÂÈ¿ÛıËÎ·Ó 3 Ì‹-
ÓÂ˜ ÁÈ· ÙËÓ Â›ÙÂ˘ÍË ÙÔ˘ ÛÙfi¯Ô˘ ÙˆÓ 3 Â‚‰ÔÌ¿‰ˆÓ ÌÂ
Ï‹ÚË ·Ô˘Û›· ˘ÔÁÏ˘Î·ÈÌ›·˜. ∏ Â·ÓÂÍ¤Ù·ÛË ÌÂÙ¿
·fi ÙËÓ ÂÏÂ‡ıÂÚË ˘ÔÁÏ˘Î·ÈÌÈÒÓ ÂÚ›Ô‰Ô ‰ÂÓ ¤‰ÂÈÍÂ
ÌÂÙ·‚ÔÏ‹ ÙˆÓ ÂÈ¤‰ˆÓ ÁÏ˘Îfi˙Ë˜ ÛÙÔ ÔÔ›Ô ·Ú·ÙË-
ÚÔ‡ÓÙ·Ó ÂÁÎÂÊ·ÏÈÎ‹ ‰˘ÛÏÂÈÙÔ˘ÚÁ›· ÛÙ· 51 mg/dl (2,8
mmol/l), fiÌˆ˜ Ù· Â›Â‰· ÛÙ· ÔÔ›· ÔÈ ·ÛıÂÓÂ›˜ ·ÓÙÈ-
Ï·Ì‚¿ÓÔÓÙ·Ó Ù· ÚÒÙ· Û˘ÌÙÒÌ·Ù· ÌÂÙ·ÙÔ›ÛıËÎÂ
·fi 42 mg/dl ÛÂ 61 mg/dl (2,3 mmol/l ÛÂ 3,4 mmol/l).
¶·Ú·Ù‹ÚËÛ·Ó Â›ÛË˜ ·˘ÍËÌ¤ÓÂ˜ ··ÓÙ‹ÛÂÈ˜ ÙË˜ ·‰ÚÂ-
Ó·Ï›ÓË˜, ÓÔÚ·‰ÚÂÓ·Ï›ÓË˜ Î·È ÙË˜ ·˘ÍËÙÈÎ‹˜ ÔÚÌfiÓË˜.

∞˘Ù¤˜ Î·È ¿ÏÏÂ˜ ÌÂÏ¤ÙÂ˜ ‰È·›ÛÙˆÛ·Ó ˘ÔÛÙÚÔÊ‹
ÙË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜, ÙÔ˘-
Ï¿¯ÈÛÙÔÓ ÂÓ Ì¤ÚÂÈ, ÛÂ 2-3 Ì‹ÓÂ˜, ·ÎfiÌË Î·È ÛÂ ¿ÙÔÌ·

with normal awareness.
The exact cause of hypoglycaemia una-

wareness remains unknown. However, the ob-
servation that brief periods of hypoglycaemia
can induce defects in physiological defences to
subsequent episodes indicates that the mecha-
nism is functional rather than structural, at
least early on. It then follows that avoidance
of hypoglycaemia might reverse these defects.
This has now been demonstrated in different
centres. 

Fanelli et al undertook a programme of
hypoglycaemia avoidance in 8 patients with
Type 1 diabetes and unawareness.8 Responses
to hypoglycaemia were assessed at baseline, 2
weeks and 3 months later. Glucose thresholds
for increases in autonomic symptoms and a-
drenaline moved from 2.3 and 2.8 mmol/l re-
spectively to 3.1 and 3.5 mmol/l with some
responses recovering within 2 weeks. 

After baseline evaluation, a hypoglycae-
mia avoidance approach was undertaken by
Cranston et al in 12 unaware patients, with
multiple injections, frequent glucose monito-
ring and at least weekly contact with staff9.
The authors comment that substantial re-edu-
cation was needed and that it generally took 3
months to achieve the goal of 3 weeks total
freedom from hypoglycaemia. When patients
were re-tested after the hypoglycaemia free
period, the glucose concentration at which co-
gnitive dysfunction became impaired was un-
changed at 2.8 mmol/l while the level at which
patients first noted symptoms had shifted
from 2.3 mmol/l to 3.4 mmol/l. They also no-
ted increased adrenaline, noradrenaline and
growth hormone responses.

These and other studies demonstrate re-
versibility of hypoglycaemia unawareness, at
least in part, over 2-3 months, even in those
with longstanding unawareness. What is not
reported is whether some patients were exclu-
ded due to a failure to prevent hypoglycaemia.
Informal discussion indicates that this occur-
red in at least two of the studies and one of the
centres which now offers a hypoglycaemia a-
voidance programme as a clinical service, re-
ports that up to 50% of those enrolled are un-
able to complete the course (personal com-
munication). 

Nevertheless, the following components
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ÌÂ Ì·ÎÚÔ¯ÚfiÓÈ· ·‰˘Ó·Ì›·. ∞˘Ùfi Ô˘ ‰ÂÓ ·Ó·Ê¤ÚıËÎÂ
fiÌˆ˜ Â›Ó·È Â¿Ó ÌÂÚÈÎÔ› ·ÛıÂÓÂ›˜ ·ÔÎÏÂ›ÛıËÎ·Ó.
∞ÓÂ›ÛËÌ· Ê·›ÓÂÙ·È fiÙÈ Ú¿ÁÌ·ÙÈ Û˘Ó¤‚Ë ÛÂ ‰‡Ô ÙÔ˘-
Ï¿¯ÈÛÙÔÓ ·fi ÙÈ˜ ÌÂÏ¤ÙÂ˜ Î·È ¤Ó· ·fi Ù· Î¤ÓÙÚ·, Ô˘
ÙÒÚ· ÚÔÛÊ¤ÚÂÈ ÚÔÁÚ¿ÌÌ·Ù· ·ÔÊ˘Á‹˜ ˘ÔÁÏ˘Î·È-
ÌÈÒÓ Û·Ó ÎÏÈÓÈÎ‹ ˘ËÚÂÛ›·, ·Ó·Ê¤ÚÂÈ fiÙÈ ¤ˆ˜ Î·È ÙÔ
50% ÙˆÓ ÌÂÙÂ¯fiÓÙˆÓ ·‰˘Ó·ÙÂ› Ó· ÙÂÏÂÈÒÛÂÈ ÙÔ Úfi-
ÁÚ·ÌÌ· (ÚÔÛˆÈÎ‹ ÂÈÎÔÈÓˆÓ›·). ¶·ÚfiÏ· Ù·‡Ù·, Ù·
·Ú·Î¿Ùˆ ÛÙÔÈ¯Â›· Ê·›ÓÂÙ·È fiÙÈ Â›Ó·È ÛËÌ·ÓÙÈÎ¿: Û˘-
¯Ó‹ Â·Ê‹ ÌÂ ÙÔÓ ·ÛıÂÓ‹, ÔÏÏ·Ï¤˜ ÌÂÙÚ‹ÛÂÈ˜ ÁÏ˘-
Îfi˙Ë˜ ·›Ì·ÙÔ˜ ÂÚÈÏ·Ì‚·ÓÔÌ¤ÓˆÓ Î·È Ó˘ÎÙÂÚÈÓÒÓ ÌÂ-
ÙÚ‹ÛÂˆÓ ÌÂ ·˘ÛÙËÚÔ‡˜ ÛÙfi¯Ô˘˜ ÛÙÈ˜ ÙÈÌ¤˜ ÁÏ˘Îfi˙Ë˜.

∏ HbA1c ·˘Í‹ıËÎÂ ÛÂ fiÏÂ˜ ÙÈ˜ ÌÂÏ¤ÙÂ˜ Ô˘ ÂÚÈ-
ÁÚ¿„·ÌÂ ·Ú·¿Óˆ, ·Ó Î·È ·Û‹Ì·ÓÙ·, ÌÈ· fiÌˆ˜ ÈÔ
ÚfiÛÊ·ÙË ÌÂÏ¤ÙË ·Ó¤ÊÂÚÂ ˘ÔÛÙÚÔÊ‹ ÙË˜ ·‰˘Ó·Ì›·˜
·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÌÂ ÎfiÛÙÔ˜ ÛËÌ·ÓÙÈÎ‹
·‡ÍËÛË ÙË˜ HbA1c. ŸÌˆ˜, Î·Ì›· ·fi ·˘Ù¤˜ ‰ÂÓ ·ÓÙÈ-
ÚÔÛÒÂ˘Â ÛËÌ·ÓÙÈÎ‹ ÂÈ‰Â›ÓˆÛË ÙÔ˘ ÁÏ˘Î·ÈÌÈÎÔ‡
ÂÏ¤Á¯Ô˘. ™˘ÓÔ„›˙ÔÓÙ·˜, Ë ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜
˘ÔÁÏ˘Î·ÈÌ›·˜ ÌÔÚÂ› Ó· ·Ó·ÛÙÚ·ÊÂ›, ·ÎfiÌË Î·È ÛÙ·
¿ÙÔÌ· ÌÂ Ì·ÎÚÔ¯ÚfiÓÈÔ ‰È·‚‹ÙË. ∏ ÚÔÛ¤ÁÁÈÛË Â›Ó·È Ë
ÔÏ‡ ÌÂÁ¿ÏË ÊÚÔÓÙ›‰· ·ÏÏ¿ ·ÊÔ‡ ·Ó·Ê¤ÚÂÙ·È ÌfiÓÔ
ÌÂ Ï›ÁÔ˘˜ ·ÛıÂÓÂ›˜ Èı·ÓfiÓ ›Ûˆ˜ Â›Ó·È Ì¤Û· ÛÙÈ˜ ‰˘-
Ó·ÙfiÙËÙÂ˜ ÙˆÓ ÂÚÈÛÛfiÙÂÚˆÓ ÌÔÓ¿‰ˆÓ.

ªÈ· ÂÓ·ÏÏ·ÎÙÈÎ‹ ÚÔÛ¤ÁÁÈÛË ÁÈ· ÙËÓ ÔÔ›· ˘-
¿Ú¯ÂÈ Â›ÛË˜ ÂÈÚ·Ì·ÙÈÎ‹ ˘ÔÛÙ‹ÚÈÍË Â›Ó·È Ë ¯ÚËÛÈ-
ÌÔÔ›ËÛË ÙË˜ ÂÎ·›‰Â˘ÛË˜ ÁÈ· ÙËÓ ·‰˘Ó·Ì›· ·Ó·ÁÓÒ-
ÚÈÛË˜ ÙË˜ ÁÏ˘Îfi˙Ë˜ ·›Ì·ÙÔ˜ [blood glucose awareness
training (BGAT)]. ∆Ô ÚfiÁÚ·ÌÌ· Ô˘ ‚·Û›˙ÂÙ·È ÛÂ
·Ó¿Ù˘ÍË ‰ÂÍÈÔÙ‹ÙˆÓ Ô˘ ÚˆÙÔÂÊ¿ÚÌÔÛ·Ó ÔÈ Cox
Î·È Û˘Ó. ‰È‰¿ÛÎÂÈ ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ÙÔÓ ÙÚfiÔ ·Ó·ÁÓÒ-
ÚÈÛË˜ ÙË˜ ÁÏ˘Îfi˙Ë˜ ·›Ì·Ùfi˜ ÙÔ˘˜ ÛÂ fiÏÂ˜ ÙÈ˜ ÙÈÌ¤˜ ÌÂ
ÙËÓ ‚Ô‹ıÂÈ· ÙˆÓ Û˘ÌÙˆÌ¿ÙˆÓ, ÙÔ˘ ÂÈ¤‰Ô˘ ·fi‰Ô-
Û‹˜ ÙÔ˘˜ Î·È ÙË˜ „˘¯ÈÎ‹˜ ÙÔ˘˜ ‰È¿ıÂÛË˜. ∞˘ÙÔ› ÔÈ
ÂÚÂ˘ÓËÙ¤˜ ÙÂÏÂ˘Ù·›· ‰È·›ÛÙˆÛ·Ó ÙËÓ ‰È·Ù‹ÚËÛË ÙˆÓ
·‰ÚÂÓ·ÏÈÓÈÎÒÓ ··ÓÙ‹ÛÂˆÓ ÛÂ ˘ÔÁÏ˘Î·ÈÌ›· ÌÂÙ¿
·fi ÂÓÙ·ÙÈÎ‹ ÈÓÛÔ˘ÏÈÓÔıÂÚ·Â›· ÛÂ ·ÛıÂÓÂ›˜ Ô˘
˘Ô‚Ï‹ıËÎ·Ó ÛÂ ·˘Ù‹Ó ÙËÓ ÂÎ·›‰Â˘ÛË. ŸÌˆ˜, Ë ÂÎ-
·›‰Â˘ÛË ‰ÂÓ ÌfiÚÂÛÂ Ó· ÌÂÈÒÛÂÈ Ù· ˘ÔÁÏ˘Î·ÈÌÈÎ¿
ÂÂÈÛfi‰È· Û˘ÁÎÚÈÙÈÎ¿ ÌÂ ÙËÓ ÔÌ¿‰· ÂÏ¤Á¯Ô˘. 

™ËÌ·ÓÙÈÎÔ› Â›Ó·È Î·È ¿ÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜. ∞ÊÔ‡ Ë
Ó˘ÎÙÂÚÈÓ‹ ˘ÔÁÏ˘Î·ÈÌ›· Â›Ó·È Û˘¯Ó‹ ÙfiÙÂ Ù· ¿ÙÔÌ·
Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ÂÓÙ·ÙÈÎÔÔÈËÌ¤ÓË ÈÓÛÔ˘ÏÈÓÔıÂ-
Ú·Â›· Ú¤ÂÈ Ó· Î¿ÓÔ˘Ó ÂÚÈÔ‰ÈÎ¿ Ó˘ÎÙÂÚÈÓ¤˜ ÌÂ-
ÙÚ‹ÛÂÈ˜. OÈ Bolli Î·È Û˘Ó. Î·Ù¤‰ÂÈÍ·Ó ÙËÓ È‰È·›ÙÂÚË
ÂÈÚÚ¤ÂÈ· ÙˆÓ ·ÙfiÌˆÓ ÌÂ Â›Â‰· HbA1c ÌÈÎÚfiÙÂÚ·
ÙÔ˘ 6% ÛÙËÓ ·Ó¿Ù˘ÍË ·ÓÂ·ÚÎÒÓ Ê˘ÛÈÔÏÔÁÈÎÒÓ
·Ì˘ÓÙÈÎÒÓ ÌË¯·ÓÈÛÌÒÓ Î·Ù¿ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ Î·È
·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜10. ¶ÚfiÙÂÈ-
Ó·Ó ÙÈÌ¤˜ ÛÙfi¯Ô˘˜ HbA1c ÌÂÙ·Í‡ 6-7%, Ô˘ ÂÏ·¯ÈÛÙÔ-
ÔÈÔ‡Ó ÙÔÓ Î›Ó‰˘ÓÔ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘Ô-

appear important: frequent patient contact,
multiple blood glucose testing including mea-
surements at night and strict glucose targets.
HbA1c rose in all the studies described above
albeit insignificantly although a more recent
study reported reversal of unawareness at the
expense of a significant increase in HbA1c.
However, none of these represented a major
deterioration in glycaemic control. In summa-
ry, hypoglycaemia unawareness appears to be
reversible, even in those with diabetes of long
duration. The approach is labour intensive but
since it would probably involve only a few pa-
tients could be within the scope of most units. 

An alternative approach for which there
is also experimental support is the use of blo-
od glucose awareness training (BGAT). The
skills based programme pioneered by Cox and
colleagues teaches patients to identify their
blood glucose at all levels using symptoms,
performance cues and moods. They recently
demonstrated preserved adrenaline responses
to hypoglycaemia following intensive insulin
therapy in patients who underwent this trai-
ning. However, the training failed to reduce
hypoglycaemic episodes compared to con-
trols. 

Other factors are important. Since no-
cturnal hypoglycaemia is common then those
undertaking intensive insulin therapy need to
make occasional measurements during the
night. Bolli and colleagues have pointed out
that those with a HbA1c level of below 6% are
particularly likely to develop impaired physio-
logical defences to hypoglycaemia and hypo-
glycaemia unawareness10. They have propo-
sed an HbA1c target of between 6-7%, which
minimises the risk of hypoglycaemia unawa-
reness without increasing vulnerability to mi-
crovascular complications. The place of quick
acting insulin analogues in preventing or
reversing hypoglycaemia unawareness has yet
to be determined although there are theore-
tical reasons why they may be useful. When u-
sed as part of a basal bolus regimen, fast a-
cting analogues reduce episodes of hypoglyca-
emia, especially during the night in those with
tight glycaemic control11. This did not preser-
ve endocrine or symptomatic responses to hy-
poglycaemia in one controlled trial. However,
the question of whether rapid acting analo-
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ÁÏ˘Î·ÈÌ›·˜ ¯ˆÚ›˜ Ó· ·˘Í¿ÓÔ˘Ó ÙËÓ ÂÈÚÚ¤ÂÈ· ÛÙÈ˜ ÌÈ-
ÎÚÔ·ÁÁÂÈ·Î¤˜ ÂÈÏÔÎ¤˜.

∏ ı¤ÛË ÙˆÓ ·Ó¿ÏÔÁˆÓ ÈÓÛÔ˘Ï›ÓË˜ Ù·¯Â›·˜ ‰Ú¿ÛË˜
ÛÙËÓ ÚfiÏË„Ë ‹ ˘ÔÛÙÚÔÊ‹ ÙË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈ-
ÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ‰ÂÓ ¤¯ÂÈ ‰È·Û·ÊËÓÈÛıÂ› Â› ÙÔ˘
·ÚfiÓÙÔ˜ ·Ó Î·È ˘¿Ú¯Ô˘Ó ıÂˆÚËÙÈÎÔ› ÏfiÁÔÈ Ô˘ ˘Ô-
ÛÙËÚ›˙Ô˘Ó ÙËÓ ¯ÚËÛÈÌfiÙËÙ¿ ÙÔ˘˜. ŸÙ·Ó ¯ÚËÛÈÌÔÔÈÔ‡-
ÓÙ·È Û·Ó Ì¤ÚÔ˜ Û¯‹Ì·ÙÔ˜ ‚·ÛÈÎ‹˜ Î·È Î·Ù¿ ÒÛÂÈ˜ ¯Ô-
Ú‹ÁËÛË˜ ÈÓÛÔ˘Ï›ÓË˜, Ù· ·Ó¿ÏÔÁ· Ù·¯Â›·˜ ‰Ú¿ÛË˜ ÌÂÈ-
ÒÓÔ˘Ó Ù· ÂÂÈÛfi‰È· ˘ÔÁÏ˘Î·ÈÌ›·˜ È‰›ˆ˜ Î·Ù¿ ÙËÓ
‰È¿ÚÎÂÈ· ÙË˜ Ó‡ÎÙ·˜ ÛÙ· ¿ÙÔÌ· ÌÂ ·˘ÛÙËÚfi ÁÏ˘Î·ÈÌÈ-
Îfi ¤ÏÂÁ¯Ô11. ™Â ÌÈ· ÂÏÂÁ¯fiÌÂÓË ÌÂÏ¤ÙË fiÌˆ˜ ‰ÂÓ ·-
Ú·ÙËÚ‹ıËÎÂ ‰È·Ù‹ÚËÛË ÙˆÓ ÂÓ‰ÔÎÚÈÓÈÎÒÓ ‹ Û˘ÌÙˆ-
Ì·ÙÈÎÒÓ ··ÓÙ‹ÛÂˆÓ ÛÙËÓ ˘ÔÁÏ˘Î·ÈÌ›·. ŸÌˆ˜, ÙÔ
ÂÚÒÙËÌ· Û¯ÂÙÈÎ¿ ÌÂ ÙËÓ ‰˘Ó·ÙfiÙËÙ· ˘ÔÛÙÚÔÊ‹˜ ÙË˜
·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÌÂ ÙËÓ ¯Ú‹ÛË
ÙˆÓ ·Ó¿ÏÔÁˆÓ Ù·¯Â›·˜ ‰Ú¿ÛË˜ ··ÈÙÂ›Ù·È Ó· ÂÍÂÙ·-
ÛıÂ› ÌÂıÔ‰ÈÎ¿ ÛÂ ÌÂÏ¤ÙÂ˜ ÌÂ ÛˆÛÙfi Û¯Â‰È·ÛÌfi.

ªÈ· ·ÚfiÌÔÈ· ÛÙÚ·ÙËÁÈÎ‹ ÌÂ ÙËÓ ¯Ú‹ÛË ¿ÏÏË˜
ÚÔÛ¤ÁÁÈÛË˜ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙËÓ Û˘ÓÂ¯‹ ˘Ô‰fiÚÈ· ¤Á-
¯˘ÛË ÈÓÛÔ˘Ï›ÓË˜ [continuous subcutaneous insulin in-
fusion (CSII)] Î·Ù¿ ÙËÓ ‰È¿ÚÎÂÈ· ÙË˜ Ó‡ÎÙ·˜. ∞˘Ùfi
ÌÂ›ˆÛÂ Ù· ˘ÔÁÏ˘Î·ÈÌÈÎ¿ ÂÂÈÛfi‰È· Î·È ‚ÂÏÙ›ˆÛÂ ÙÈ˜
·ÓÙÈÚÚÔÈÛÙÈÎ¤˜ Î·È Û˘ÌÙˆÌ·ÙÈÎ¤˜ ··ÓÙ‹ÛÂÈ˜ ÛÙËÓ
˘ÔÁÏ˘Î·ÈÌ›· ÛÂ 14 ·ÛıÂÓÂ›˜ ÌÂ ∆‡Ô˘ 1 ‰È·‚‹ÙË12. ∏
˘„ËÏ‹ ‰·¿ÓË ÙˆÓ ·ÓÙÏÈÒÓ ÈÓÛÔ˘Ï›ÓË˜, Â› ÙÔ˘ ·Úfi-
ÓÙÔ˜, ÂÚÈÔÚ›˙ÂÈ ÙËÓ ÁÂÓ›ÎÂ˘ÛË ÙË˜ ¯Ú‹ÛË˜ ÙÔ˘˜ ·ÏÏ¿
·˘Ù¤˜ ÌÔÚÂ› Ó· Â›Ó·È ¯Ú‹ÛÈÌÂ˜ ÛÙ· ¿ÙÔÌ· ÌÂ È‰È·›ÙÂ-
Ú· ÚÔ‚Ï‹Ì·Ù· Ó˘ÎÙÂÚÈÓÒÓ ˘ÔÁÏ˘Î·ÈÌÈÒÓ Î·È ·‰˘-
Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛ‹˜ ÙÔ˘˜.

™˘ÌÂÚ¿ÛÌ·Ù·

∏ ·‰˘Ó·Ì›· ·Ó·ÁÓÒÚÈÛË˜ ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ı·
·Ú·ÌÂ›ÓÂÈ ¤Ó· ÌÂÁ¿ÏÔ ÂÌfi‰ÈÔ ÛÙËÓ ·ÓÙÈÌÂÙÒÈÛË
ÙÔ˘ ÈÓÛÔ˘ÏÈÓÔıÂÚ·Â˘fiÌÂÓÔ˘ ‰È·‚‹ÙË ÁÈ· fiÛÔ ‰È¿ÛÙË-
Ì· Ù· Û˘ÛÙ‹Ì·Ù· ·ÚÔ¯‹˜ ÈÓÛÔ˘Ï›ÓË˜ ı· Â›Ó·È ·ÙÂÏ‹.
∞ÁÓÔÔ‡ÌÂ ÙËÓ ·ÎÚÈ‚‹ ·ıÔÁ¤ÓÂÈ¿ ÙË˜ ·Ó Î·È Û¯ÂÙ›˙Â-
Ù·È Û·ÊÒ˜ ÌÂ ÙËÓ ÌÂÁ¿ÏË ‰È¿ÚÎÂÈ· Î·È ÙËÓ ˘ÔÙÚÔÈ¿-
˙Ô˘Û· ˘ÔÁÏ˘Î·ÈÌ›·. O ÌÂÛÔÎÔÈÏÈ·Îfi˜ ˘Ôı¿Ï·ÌÔ˜
‰È·‰Ú·Ì·Ù›˙ÂÈ Èı·ÓfiÓ Î·›ÚÈÔ ÚfiÏÔ ÛÙËÓ Á¤ÓÂÛË ÙˆÓ
Û˘ÌÙˆÌ¿ÙˆÓ Î·È ÛÙËÓ ÂÌÊ¿ÓÈÛË ÙÔ˘ Û˘Ó‰ÚfiÌÔ˘. ∏
¯Ú‹ÛË ÂÈ‰ÈÎÒÓ ıÂÚ·Â˘ÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ ÁÈ· ÙËÓ ·-
ÔÙÚÔ‹ ‹ ˘ÔÛÙÚÔÊ‹ ÙË˜ ·‰˘Ó·Ì›·˜ ·Ó·ÁÓÒÚÈÛË˜
ÙË˜ ˘ÔÁÏ˘Î·ÈÌ›·˜ ÙÒÚ· Ï¤ÔÓ Â›Ó·È ¤Ó·˜ ÚÂ·ÏÈÛÙÈÎfi˜
Ì·ÎÚÔ¯ÚfiÓÈÔ˜ ÛÙfi¯Ô˜. ŸÌˆ˜, Â› ÙÔ˘ ·ÚfiÓÙÔ˜ ÌÈ·
¯Ú‹ÛÈÌË ÚÔÛ¤ÁÁÈÛË Â›Ó·È Ë ÂÈÛ·ÁˆÁ‹ ÂÎ·›‰Â˘ÛË˜
Ô˘ ‚·Û›˙ÂÙ·È ÛÙËÓ ·Ó¿Ù˘ÍË ÈÎ·ÓÔÙ‹ÙˆÓ ·Ó·ÁÓÒÚÈ-
ÛË˜ ÌÂ ÛÙfi¯Ô˘˜ ÁÏ˘Îfi˙Ë˜, Ô˘ ı· ·ÔÙÚ¤Ô˘Ó ÙËÓ ‚ÈÔ-
¯ËÌÈÎ¿ Û˘ÌÙˆÌ·ÙÈÎ‹ ˘ÔÁÏ˘Î·ÈÌ›· Î·È ı· ‰È·ÙËÚÔ‡Ó
ÙËÓ HbA1c ÌÂÙ·Í‡ 6 Î·È 7%. 

gues have additional benefits in reversing hy-
poglycaemia unawareness needs to be tested
in a formal study.

A similar strategy but using an alternative
approach involves continuous subcutaneous
insulin infusion (CSII) at night. This reduced
hypoglycaemic episodes and improved coun-
terregulatory and symptomatic responses to
hypoglycaemia in 14 patients with Type 1 dia-
betes12. The current high cost of insulin
pumps has limited their general use but they
may be useful to those with particular pro-
blems of nocturnal hypoglycaemia and unawa-
reness.

Conclusions

Hypoglycaemia unawareness will remain a
major barrier to the management of insulin tre-
ated diabetes as long as insulin delivery systems
remain imperfect. We remain ignorant of the
exact pathogenesis although it is clearly asso-
ciated with long duration and recurrent hypo-
glycaemia. The ventromedial hypothalamus
probably plays a critical role in the generation
of symptoms and the development of the syn-
drome. The use of specific therapeutic agents
to prevent or reverse unawareness is now a rea-
listic long-term aim. However at present a use-
ful approach is to introduce skills based trai-
ning with glucose targets, which avoid bioche-
mical symptomatic hypoglycaemia and main-
tain HbA1c between 6 and 7%.
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