




Introduction: Metabolic emergency 

Hypokalemia 



Blood sugar < 50 mg/dl 



Hypoglycemia, levels 

(L1066, L1067) 

L1066, L1067 







Glucose homeostasis 









Insulin caused hypoglycemia 







Definitions of hypoglycemia 







(risk factors) 



L1093 



GoaLS OF Diabetes CARE 



L1093 





Physical evaluation 



Laboratory evaluation 



1. Confusion 
    Loss of consciousness 
2.Plapitationand tremor 
3.Sweating and hunger 
4. Symptoms resolved  
   after glucose level is     
   raised. 
5.Heart rate an systolic  
   pressure typically raised     
   and may not be raised. 



Clinical manifestations  







Severity 









Aims  



Treatment choice 











Octreotide:  
antidote for  

sulfonylurea induced hypoglycemia 



Octreotide -2 



Diazoxide:  
antidote for hypoglycemia  due to 

hyperinsulionemia 



Prevention of hypoglycemic 
episode 





Complications of hypoglycemia 





 
PªPRPM(ÏLipohypertrophy  

 

Lipohypertrophy is a lump of fatty tissue under your skin caused by repeated 
injections in the same place �����-�X�m�W���G�S�Q�Q�S�R���M�R���T�I�S�T�P�I���[�M�X�L���H�M�E�F�I�X�I�W����
�0�M�T�S�L�]�T�I�V�X�V�S�T�L�]���G�E�R���E�J�J�I�G�X���]�S�Y�V���F�S�H�]�m�W���E�F�M�P�M�X�]���X�S���E�F�W�S�V�F�� 
insulin and cause serious complications.  
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https://www.youtube.com/watch?v=9YT4RbfJk6w






Insulin injection 

Poor oral intake 



Factors related to hypoglycemia  
in DM 

selecting a safer class of drugs for hypoglycemia  

Quilliam et al. [16] suggested that a previous incidence of hypoglycemia was an independent predictor of 
SH in T2DM patients. In addition to traditional risk factors associated wi th hypoglycemia, they evaluated 
the increased rate of inpatient admission for SH after outpatient medical  (odds ratio [OR], 7.88;or 
emergency department visits (OR, 9.48; ) for hypoglycemia in the previous 6 mont hs 

Age and the duration of diabetes are probably 
significant predictors for development of SH in 
those with T2DM 

L1093,L1094) 



Outcome of severe hypoglycemia 

In the ADVANCE study, SH was associated with an increased risk of major macrovascul ar events 
(HR, 2.88; 95% CI, 1.19 to 4.19) [27]. In a systematic review and meta-analysis of cohort 
studies that included 903,510 patients with T2DM, SH was associated wit h a 2-fold increased risk 
of CVD [50]. Recent retrospective Japanese reports showed that SH was strongly associated with 
the risk of CVD (HR, 3.39) 

L1093,L1094 



Ten recommendations by the Amer. 
Endocrine Society in 2023. 

�„ L1064. Anthony L. McCall, David C. Lieb,Roma 
Gianchandani,et al : Management of Individuals With 
Diabetes at High Risk for Hypoglycemia : An Endocrine 
Society Clinical Practice Guideline.  The Journal of Clinical Endocrinology & 
Metabolism, 2023, 108, 529 �±562 . 

�„ 1 
�„ 2 
�„ 3 
�„ 4 
�„ 5 
�„ 6 
�„ 7 
�„ 8 
�„ 9 
�„ 10. 
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�„ Question 1. Should continuous glucose monitoring vs 

selfmonitoring of blood glucose be used for people with type 
1 diabetes receiving multiple daily injections? 
Recommendation 1 . We recommend continuous glucose 
monitoring (CGM) rather than self-monitoring of blood 
glucose (SMBG)  by fingerstick for patients with type 1 
diabetes (T1D) receiving multiple daily injections (MDIs). 
(1 �‚�‚ OO) 

�„  �5�H�P�D�U�N�V���‡���&�R�P�S�U�H�K�H�Q�V�L�Y�H���S�D�W�L�H�Q�W���H�G�X�F�D�W�L�R�Q���R�Q���K�R�Z���W�R���X�V�H��
and troubleshoot CGM devices and interpret these data is 
critically important for maximum benefit and successful 
�R�X�W�F�R�P�H�V�����‡���6�0�%�*���F�R�Q�W�L�Q�X�H�V���W�R���E�H���Q�H�F�H�V�V�D�U�\���W�R���Y�D�O�L�G�D�W�H���R�U��
confirm CGM values; for example, when symptoms do not 
match sensor glucose values and during the sensor warm-up 
period. Therefore, patients using CGM must continue to have 
access to SMBG 
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�„  ÀKIZñ4‚$i\’�öp»�îZ�+·LìZ5@bp» aS>8/Ï �öWèL~5×L~+çEmWèL~KIC®F,eø!Þ
&ˆLÈp»�Î�¼5×L~+çEm0KO­#r!�+^.U1¸$‰F,�ãY)e„<•&ˆLÈp·44,45 p¸�ä  .¢[��£
�ý0K6± T1D F,�b�'DÐ  CGMp»+µ5d0K6± IAH �ã+[/½�öWèL~F,�b�•#r6±"GP¥/Ï
�öWèL~0·[�F,.$ úp·�~�¹F,AÞ;u_Â-àDÙ5d+[/½(Äe;�öWèL~O´G	�µ)%p¸6œ.ß@p&Ø
�'DÐ CGM�ä`' õ�öWèL~5×E�"•�ó/Íp»&ˆ@b++6«(F"H#uY.$46œ&\auF,�öWèL~p·
0·[�%R(Ù1¾F�EïF$��p¸F,hPfRp»�Î�¼Q¯WèL~3O!ÞF,�µJ�+B/Ï(F"H6±e„;QOL-–;
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�„ h� HâT	 S¬L~;Ü.�[2"¾5a#¹$4_ÇC/F,]P"ŠKUgÕ�'CGMDÐ1ÞP¥(Èg¸=Ô6Ò�.30Q›60!®
cÀF,T	 S¬L~;Ü>>p»�Î �!¢6œ5¶6"F,KIC®<"Jþp· 46,47 p¸�ä  -šF$X�F,G¼J�6Ò2ý
C�;�\oY²�ä5‘6ÇAð6ÔF,  CGM f¨Y)(Â:É;w5•7É>>p»�Î�¼KIC®<"Jþ�µP¥'¢5d/F  
CGM C�/?F,T	S¬L~�äp·f¨Y)HbZ52¯+¾ BG =Ôawp¸�äQ¯C¦-š_ö5êF,5‘6Ç CGM 
L£M�F ;|p» ++�¹ !� 6±6œj€F,Lf.N�ã6œe�F,�'DÐ5êe;�•#r@Éf¨7É>>1¾f¨Y)6œ+¹7É
>>F,gãC/p»&ˆ;�^«5XF,  CGM L£M�F,#—3M#•/Ï6±1è3xj€�ä_Á#u5È&Ð1è6±.�o	;]
p»+Ì!�5×.$ úp· 48,49 p¸�ÕCGMF,�'DÐ(F"H�ä  
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2.+µ5d0K6±1'3L~+çEmp·T1Dp¸F,1¸�b$4 úJ•p»1¹�¹.¢[��'DÐ+Ž5ê_ËN4WèL~F‹=Ôp·  
    CGMp¸$4>¼K?<}ií"}F,P˜,žLÈ<•p· ADIPp¸p»O´�µ5×;w5•(Â:É<•+¬p· MDIp¸p»

�Î;w(Ñ_ÚWô3:É1¾6œ(Â:ÉQ’1¹F‹=ÔWèL~p·SMBGp¸�äp· 2�‚�‚ OOp¸ 

 
�„ 2. Question 2. Should real-time continuous glucose 

monitoring and algorithm-driven insulin pumps vs multiple 
daily injections with self-monitoring of blood glucose three or 
more times daily be used for people with type 1 diabetes?  

�„ Recommendation 2 We suggest using real-time 
continuous glucose monitoring (CGM) and algorithm-
driven insulin pumps (ADIPs) rather than multiple 
daily injections (MDIs) with self-monitoring of blood 
glucose (SMBG) three or more times daily for adults 
and children with type 1 diabetes (T1D). (2 �‚�‚ OO) 

�„ Remark. Fingerstick blood glucose (BG) monitoring may still be 
necessary to validate or confirm CGM values; therefore, with respect to use 
and insurance coverage, there will be times when SMBG must be used. 
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�„ SMBGF,F +µ!Ñ.²p»+·Lì1¸$‰�Eg�DÐ5d4×2©.¢[� 1�Õ�'DÐ 
�„ CGMQ S̄MBGF,.¢[�F,Zñ4‚�.Zñ5¶!�.¢[�F,#°C®/Ï�ä;�  
�„ (¾p»+·Lì1¸$‰`,#•!Ø0KO­+µ�'DÐ#�5ê CGM $4 ADIP KI

C® 
�„ L~+çEmF,)%Uý1èX�_üF,0·Y3F,/�g§�ä 

 



 
$÷gô 3.+µ5d&Ðe(Yâ6µDÐP˜,žLÈ$4/1¾H¢PÚh�U•B� �¼�ö
WèL~hPfRj€F, 2 '3 L~+çEm0KO­p»5×#Î1q�'DÐ+°9�1¾

�³ �b +Ž5ê_ËN4WèL~F‹=ÔQ¯�µ_ËN4WèL~F‹=ÔpÎ 
 

�„ 3. Question 3. Should professional or personal real-time 
continous glucose monitoring vs no continous glucose 
monitoring be used for people with type 2 diabetes in the 
outpatient setting who take insulin and/or sulfonylureas 
and are at high risk for hypoglycemia?  

�„ Recommendation 3 We suggest real-time continous 
glucose monitoring (CGM) be used rather than no 
continuous glucose monitoring (CGM) for outpatients with 
type 2 diabetes (T2D) who take insulin and/or sulfonylureas 
(SUs) and are at risk for hypoglycemia. (2 �‚ OOO 

�„ �5�H�P�D�U�N�V���‡���3�U�R�I�H�V�V�L�R�Q�D�O���&�*�0���L�V���D���G�L�D�J�Q�R�V�W�L�F���W�R�R�O���X�V�H�G���I�R�U���W�K�H��shortterm investigation of an 
�L�Q�G�L�Y�L�G�X�D�O�¶�V���J�O�\�F�H�P�L�F���S�U�R�I�L�O�H���W�R���G�H�W�H�U�P�L�Q�H���J�O�\�F�H�P�L�F���S�D�W�W�H�U�Q�V���D�Q�G���W�R���D�V�V�L�V�W���Z�L�W�K���W�K�H�U�D�S�H�X�W�L�F��
�P�D�Q�D�J�H�P�H�Q�W�����‡���3�H�U�V�R�Q�D�O���&�*�0���L�V���D���W�R�R�O���I�R�U���S�D�W�L�H�Q�W�V���W�R���X�V�H���L�Q���U�H�D�O���W�L�P�H���D�W���K�R�P�H���W�R���D�V�V�L�V�W���W�K�H���S�D�W�L�H�Q�W��
and their health care providers (HCPs) in making both short- and long-term adjustments in their 
therapeutic management 
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�„ 4. Question 4. Should initiation of continuous glucose 

monitoring in the inpatient setting vs not using continuous 
glucose monitoring be used for select people at high risk for 
hypoglycemia?  

�„ Recommendation 4 We suggest initiation of continous 
glucose monitoring (CGM) in the inpatient setting for 
select inpatients at high risk for hypoglycemia.  
(2 �‚ �2�2�2�����5�H�P�D�U�N�V���‡���7�K�L�V���V�K�R�X�O�G���E�H���S�H�U�I�R�U�P�H�G���Y�L�D���D���K�\�E�U�L�G��
approach in which CGM use is combined with periodic point-
of-care blood glucose (POC-BG) testing to validate the 
�D�F�F�X�U�D�F�\���R�I���&�*�0�����‡���,�Q�S�D�W�L�H�Q�W���&�*�0���X�V�H���L�V���Q�R�W���F�X�U�U�H�Q�W�O�\��
approved by the US Food and Drug Administration (FDA) 
but currently has enforcement discretion. It has been used 
in hospitals recently with emergency use authorization during the 
COVID-19 pandemic 
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 �„ 5. Question 5. Should continuation of personal continuous 

glucose monitoring in the inpatient setting vs discontinuation of 
continuous glucose monitoring be used for people at high risk for 
hypoglycemia who are already using it?  

�„ Recommendation 5  We suggest continuation of personal 
continuous glucose monitoring (CGM ) in the inpatient setting 
with or without algorithm-driven insulin pump (ADIP) therapy 
rather than discontinuation. (2 �‚ OOO)  

�„ �5�H�P�D�U�N�V���‡���7�K�L�V���V�K�R�X�O�G���E�H���S�H�U�I�R�U�P�H�G���Y�L�D���D���K�\�E�U�L�G���D�S�S�U�R�D�F�K���L�Q��
which CGM use is combined with periodic point-of-care blood 
glucose (POC- �%�*�����W�H�V�W�L�Q�J���W�R���Y�D�O�L�G�D�W�H���W�K�H���D�F�F�X�U�D�F�\���R�I���&�*�0�����‡��
Inpatient CGM use is not currently approved by the US Food and 
Drug Administration (FDA) but currently has enforcement 
discretion. It has been used in hospitals recently with emergency 
use authorization during the COVID-19 pandemic 
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 �„ 6. Question 6. Should inpatient glycemic surveillance and 

management programs leveraging electronic health record data vs 
standard care be used for hospitalized people at risk for 
hypoglycemia?  

�„ Recommendation 6 We recommend that inpatient glycemic 
surveillance and management programs leveraging electronic 
health record (EHR) data be used for inpatients at risk for 
hypoglycemia. (1 �‚ OOO)  

�„ �5�H�P�D�U�N�V���‡���7�K�H���S�D�Q�H�O���G�H�I�L�Q�H�G���O�H�Y�H�U�D�J�L�Q�J���(�+�5���G�D�W�D���D�V���V�S�H�F�L�I�L�F���K�R�V�S�L�W�D�O���V�W�D�I�I��
using glycemic data collected within the EHR (from all admitted patients) to 
identify those at risk for and those having hypoglycemic and hyperglycemic 
episodes to develop mechanisms for managing and mitigating these 
�D�G�Y�H�U�V�H���R�X�W�F�R�P�H�V�����6�W�D�Q�G�D�U�G���F�D�U�H���L�V���O�D�F�N���R�I���V�X�F�K���D���S�U�R�J�U�D�P�����‡���(�+�5���G�D�W�D��
leveraged includes patterns of glycemia with proactive alerts for high and 
for low trends, so that hypoglycemia and severe hyperglycemia can be 
identified in a systematic fashion. Staff can then intervene on these trends 
(eg, adjusting insulin infusion rates) to avoid unwanted outcomes (repeat 
hypoglycemia, glycemic variability, etc). 



 
$÷gô 7.e� 4ðP˜,ž LÈh��ä B�Q¯�b P˜,žLÈF ;|p» 5×#Î1qZ�
DÐ5d3M#•'¢ H¶P˜,žLÈ<cEê�¼�öWèL~hPfRj€F,0KO­pÎ  

 �„ 7, Question 7. Should long-acting insulin analogs vs human insulin 
be used for people on basal insulin therapy who are at high risk for 
hypoglycemia?  

�„ Recommendation 7 We suggest long-acting insulin analogs be used 
rather than human neutral protamine Hagedorn (NPH) insulin for 
adult and pediatric outpatients on basal insulin therapy who are at 
high risk for hypoglycemia. (2 �‚ OOO)  
 

�„ �5�H�P�D�U�N�V���‡���3�D�W�L�H�Q�W�V���Z�K�R���D�U�H���D�W���K�L�J�K���U�L�V�N���I�R�U���K�\�S�R�J�O�\�F�H�P�L�D���D�U�H���G�H�I�L�Q�H�G���D�V��
those with a history of severe hypoglycemia (requiring assistance to 
manage), impaired awareness of hypoglycemia (IAH), and/or medical 
conditions that predispose them to severe hypoglycemia including renal and 
�K�H�S�D�W�L�F���G�\�V�I�X�Q�F�W�L�R�Q�����‡���7�K�H���S�D�Q�H�O���S�O�D�F�H�G���K�L�J�K���Y�D�O�X�H���R�Q���U�H�G�X�F�L�Q�J���V�H�Y�H�U�H��
hypoglycemia and found moderate-certainty evidence for severe 
hypoglycemia reduction as an outcome in those using long-acting analog 
insulins vs NPH insulin. However, the panel acknowledges that most studies 
of long-acting analog insulins do not assess for significant adverse effects 
(including cardiovascular outcomes) and that many studies were designed to 
demonstrate noninferiority of analog insulin compared with human NPH 
insulin. 



 
$÷gô 8.+µ5d�ö WèL~hPfRj€F,0KO­p»5×#Î1q+¯ _Ç4ðh�
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�„ 8. Question 8. Should rapid-acting analogs vs regular (shortacting) 

human insulin be used for people on basal-bolus therapy who are at 
high risk for hypoglycemia?  

�„ Recommendation 8 We suggest that rapid-acting insulin analogs be 
used rather than regular (short-acting) human insulins for adult and 
pediatric patients on basal-bolus insulin therapy who are at high risk 
for hypoglycemia. (2 �‚ OOO)  

�„ �5�H�P�D�U�N�V���‡���3�D�W�L�H�Q�W�V���Z�K�R���D�U�H���D�W���K�L�J�K���U�L�V�N���I�R�U���K�\�S�R�J�O�\�F�H�P�L�D���D�U�H���G�H�I�L�Q�H�G���D�V���W�K�R�V�H��
with a history of severe hypoglycemia (requiring assistance to manage), 
impaired awareness of hypoglycemia (IAH), and/or medical conditions that 
predispose them to severe hypoglycemia including renal and hepatic 
�G�\�V�I�X�Q�F�W�L�R�Q�����‡���7�K�H���S�D�Q�H�O���S�O�D�F�H�G���K�L�J�K���Y�D�O�X�H���R�Q���U�H�G�X�F�L�Q�J���V�H�Y�H�U�H���K�\�S�R�J�O�\�F�H�P�L�D��
and found moderate-certainty evidence for reduction of mild-to-moderate and 
severe hypoglycemia as an outcome in those using rapid-acting analog insulins 
vs regular (short-acting) insulin. However, the panel acknowledges that many 
studies were designed to demonstrate noninferiority of analog insulin 
compared with human regular (short-acting) insulin. Also, many of the data 
available for review demonstrating reductions in hypoglycemia were in adults 
with T1D; very few data were available regarding the pediatric population 
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�„ 9. Question 9. Should a structured program of patient education 
with follow-up vs unstructured advice be used for people receiving 
insulin therapy who are at high risk for hypoglycemia? 
Recommendation 9  We recommend that a structured program 
of patient education over unstructured advice be used for adult 
and pediatric outpatients with type 1 diabetes (T1D) or type 2 
diabetes (T2D) receiving insulin therapy. (1 �‚�‚ OO)  

�„ �5�H�P�D�U�N�V���‡���6�W�U�X�F�W�X�U�H�G���H�G�X�F�D�W�L�R�Q���R�Q���K�R�Z���W�R��avoid repeated 
hypoglycemia is critical, and this education should be performed 
by experienced diabetes clinicians. Moreover, insurance coverage 
for education should be available for all insulin- �X�V�L�Q�J���S�D�W�L�H�Q�W�V�����‡��
The recommendation is not intended to limit structured education 
only to those on insulin therapy; for example, patients using 
sulfonylureas (SUs) and meglitinides are also at risk for 
hypoglycemia, and the recommendation also applies to this patient 
population 



 
$÷gô 10.+µ5dau.N�öWèL~0KO­p»5×#Î1qZ��'DÐ�µf¨Y)
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Recommendation 10+µ5dau.N�öWèL~F,e(Yâ0KO­p»1¹�¹.¢[��'DÐ�µf¨Y)
/Q>^F,P˜j€WèL~LÈX¥"9( glucagon )p»O´�µ5×/mg°/Q>^F,P˜j€WèL~LÈX¥"9
p·#�p»�•L16Ó$4I¨as"9/
.·3x�Cp¸�äp· 1�‚ OOOp¸ 

 

�„ 10. Question 10. Should glucagon preparations that do 
not have to be reconstituted vs preparations that do have 
to be reconstituted be used for people with severe 
hypoglycemia?  

�„ Recommendation 10 We recommend that glucagon 
preparations that do not have to be reconstituted over 
glucagon preparations that do have to be reconstituted (ie, 
available as a powder and diluent) be used for outpatients 
with severe hypoglycemia. (1 �‚ OOO) 



II. 



Whipple triad:  
Hypoglycemia without DM 

�„ If spontaneous hypoglycemia is suspected, the Whipple triad should be used to 
confirm hypoglycemia before pursuing further diagnostic workup.  

�„ The Whipple criteria include the following:  
�„ (1) low levels of plasma glucose,  
�„ (2) signs or symptoms that would be expected with low levels of  
�„      plasma glucose, and 
�„  (3) improvement in those signs or symptoms when the level of plasma  
�„      glucose increases. 
�„  Spontaneous hypoglycemia can be caused by conditions that cause  
�„    endogenous hyperinsulinism, including insulinoma, postbariatric  
�„    hypoglycemia, and noninsulinoma pancreatogenous hypoglycemia.  
�„ Spontaneous hypoglycemia can also be seen with critical illness, hepatic or renal    
�„    dysfunction, hormonal deficiency, non-diabetes-related medications, and non- 
�„    islet cell tumors 

 Gurunanthan Palani 1, et al (Minnesota Univ.)Clinical Presentation and Diagnostic  
Approach to Hypoglycemia in Adults Without Diabetes  Mellitus 
Endocr Pract. 2023 Apr;29(4):286-294. 

https://pubmed.ncbi.nlm.nih.gov/?term=Palani+G&cauthor_id=36464132
https://pubmed.ncbi.nlm.nih.gov/?term=Palani+G&cauthor_id=36464132
https://pubmed.ncbi.nlm.nih.gov/?term=Palani+G&cauthor_id=36464132
https://pubmed.ncbi.nlm.nih.gov/36464132/#full-view-affiliation-1


Reactive hypoglycemia 



III. Postprandial reactive 
hypoglycemia. 



IV. Drugs related hypoglycemia 

�‡Apart from the iatrogenic causes of hypoglycemia in 
a diabetic person [1],  
�‡�W�K�H���P�R�V�W���F�R�P�P�R�Q���H�W�L�R�O�R�J�L�H�V���D�U�H�����)�L�J�����������P 
�‡   other iatrogenic causes (sulfonamides, tramadol,  
�‡       topiramate, tyrosine kinase inhibitors  etc.); 
�‡   surreptitious hypoglycemia (sulfonamides, glinides,  
�‡      insulin); 



Hypoglycaemia related to tramadol, 
mechanism : poorly understood. 

�„ An analysis of hypoglycaemia cases recorded in two pharmacovigilance databases 
between 1967 and 2018 supports the hypothesis of a class effect with opioids, 
which could be dose-dependent, with diabetic patients and women being more at 
risk [101]. In this study, tramadol was the opioid for which the most cases of 
hypoglycaemia were reported. 

�„ An analysis of a US pharmacovigilance database over the 
same time period but using a different methodology also 
concluded that tramadol is the opioid most likely to be 
associated with hypoglycaemia and identifed a few cases 
related to tapentadol. 

�„ To date, the pathophysiological mechanisms at the origin of opioid-
induced hypoglycaemia remain poorly understood and debated. They may 
result from an increase in glucose central utilisation as a result of 
stimulation of mu-opioid receptors and some serotonergic receptors, 
which may account for the higher proportion of cases associated with 
tramadol and methadone   (L1099) 



Q¢@�F,'Ù#òZ5+BL~+çEmEm�b�'DÐ
Tramadol 6«;|^«+a5»F$DÇ�öWèL~ 

Shang-Yi Li 1, Hsin-Hung Chen 2 3 4 5, Cheng-Li Lin 6 7, Su-Yin Yeh 8, Chia-Hung 
Kao 9  Association of Tramadol and Hypoglycemia in Diabeti c 
Asians. J Clin Med. 2018 Oct 24;7(11):380.  (L1102)(L1103) 

 

Tramadol use increases hypoglycemic risk in diabetic patients. In this study, we should pay 
more attention to prevent hypoglycemia attack in those high risk diabetic patients who were 
older, with chronic kidney disease and prescribed medications such as insulin, sulfonylurea, 
metformin and loop diuretics in Asia. 

https://pubmed.ncbi.nlm.nih.gov/?term=Li+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Li+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Li+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+HH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+HH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+HH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-4
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-5
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+CL&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+CL&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+CL&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-6
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-7
https://pubmed.ncbi.nlm.nih.gov/?term=Yeh+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Yeh+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Yeh+SY&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-8
https://pubmed.ncbi.nlm.nih.gov/?term=Kao+CH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Kao+CH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Kao+CH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/?term=Kao+CH&cauthor_id=30355965
https://pubmed.ncbi.nlm.nih.gov/30355965/#full-view-affiliation-9


V 





Risky test. 







Specific treatment of insulinoma 



VI, Autoimmune hypoglycemia 
Insulin autoimmune  syndrome 

�„ P˜,žLÈQ’^S õESMD#°/)p·IASp¸5×�¨IÖNýY3F,EfEmp»!�B!/]
5×DÙ5d+�&Ðj€Wè=­?k.NF,P˜,žLÈQ’^S2?j|p·IAAp¸O´Q’F$
/ÏF$��F,j€P˜,žLÈWèEo/Ï�öWèL~�ä  

�„ IAS��XS$%#µ@b.�DØ;·Em(Hirata Disease)p»_Á5×&Ð1970.�
DÙYukimasa Hirata#r!�#´�3 �!¢F,#G)s3w_˜ .�ä  

�„ 1IAS5×Q’^S õES/Ï�öWèL~EoF,!�IÖh�'3�ó�¨p»  
�„ #Ž�¨IÖ5×B'3 : P˜,žLÈ2]2?(insulin resistance, which is due to 

antibodies against the insulin receptor. )p»_Á5×DÙ5da…+µP˜,žLÈ#•j|
F,2?j|.½]�F,�ä  

 Hirata Y, Ishizu H, Ouchi N. Insulin autoimmunity in a case of spontaneous 
 hypoglycemia. J Jpn Diabetes Soc. 1970;13:312��320.  

Daniele Cappellani 1 et al :  Insulin Autoimmune Syndrome (Hirata Disease): A 
Comprehensive Review Fifty Years After Its First Description.  Dia
 Syndr Obes. 2020 Apr 1:13:963-97 (L1105) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0001
https://pubmed.ncbi.nlm.nih.gov/?term=Cappellani+D&cauthor_id=32308449
https://pubmed.ncbi.nlm.nih.gov/?term=Cappellani+D&cauthor_id=32308449
https://pubmed.ncbi.nlm.nih.gov/32308449/#full-view-affiliation-1


1. Three hundred eighty cases of IAS were reported worldwide from 1970 to 2009. 
    (Uchigata et al, 2009) 
2. Yun-Lin Wang, Pei-Wei Yao 1, Xiao-Ting Zhang, et al (China)   Insulin Autoimmune 
Syndrome:  
   73 Cases of Clinical  Analysis,  Chinese Med J. (Eng)  2015 Sep 
5;128(17):2408-9.  

9   

https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/26315093/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093


IASF,F$Em:�!Þ+Â�µ+4!� =­9�  
�„ IASF,F$Em:�!Þ+Â�µ+4!�=­9� �ä6¨.‹<ƒ3M#•F,C®Z~5×p»IAS

5×DÙ`" [5»0Ç/ÏQ¯DX(+Y F$&ˆLÈF �:��DÐF,Lø7Dp»/FO´+¶
QœDÊDÇ!�6±QœEm��DÐF,P˜,žLÈQ’^S2?j|�ä 

 The ages at onset varied widely, peaked at 60��69 years old for male but  
30��39 years old for female. There was no remarkable sex difference across different  
age groups except the 30��39-year group, in which 85% were females.  



Yun-Lin Wang, Pei-Wei Yao 1, Xiao-Ting Zhang, et al (China)   Insulin 
Autoimmune 
 Syndrome:  73 Cases of Clinical  Analysis,  Chinese Med J. 
(Eng)  2015  
Sep 5;128(17):2408-9 

MTZ, MPG and captopril are all sulfhydryl compounds.  

https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+YL&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+PW&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/26315093/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+XT&cauthor_id=26315093




&¾p·Ap¸DÇC®P˜,žLÈ!®<t$4��DÐF,Hâ0·&¾9*_˜pÉ4Å!
T	S¬L~#¶p»P˜Q"�>LØP†!®<tP˜,žLÈp»P˜,žLÈ_Ú!
Wè=Zp»
&ÐF$3–DÇC®"GP¥5ê!Ø_ü(¾$�LìMüp»�•MU2©T	S¬L~J�0ó�ä&¾p·Bp¸P˜,žLÈQ’^S õESMD#°/)f•F :�!ÞHâ0·&¾9*_˜
�ä4Å!
T	S¬L~#¶p»P˜Q"�>LØP†!®<tP˜,žLÈp»P˜,žLÈ_Ú!
Wè=Zp»"­#Ó&ÐP˜,žLÈ-IAA+7X¯#°B��Õ�ä&Ðh¸#¶5‘6Çp»
"­=]j|.½!
(ÏX¯#°B�6«eã;
P˜,žLÈ��DÐ5d(¾$�LìMü�ÕF,#•j|p»/FO´Z@F$j€WèL~Eop·JÔ  1 f6;]p¸�äDÙ5d+µP˜,ž
LÈF,YR$4"CF +µ^«�öp»IAA fP/4as4æP˜,žLÈ!®*øp»O´Q¯Wè>çT	S¬L~?k.N@Ée„p»/FO´Z@+¶�öWèL~F$��p·JÔ 2 f6
;]p¸�ä&Ð!��³g
7'�³5a'Ù#ò�.T	S¬L~$4P˜,žLÈ?k.NfP5êe;[2"¾F,Hâ0·&¾pÉ_ËN4M‚X�HâWè>çT	S¬L~?k.Np»V�M‚
X�HâMåP˜,žLÈp»+¾M‚X�Hâ_òfŠ6ÒLø#°F,P˜,žLÈ�ä 



JÔ�¨;
 : Hb+B6±�öWèL~F
 



�:�K�L�S�S�O�H�¶�V���W�U�L�D�G�� 
: Insulinoma + others 



JÔ�4;
5×&Ð�öWèL~F$��6Çe;=Ô+B
Wè=­P˜,žLÈ?k.N�ä 

9�j€F,P˜,žLÈ?k.Np»_Â
-àj€5d  1000 pmol/L 

CPe$4P˜,žLÈ#G#—DÐ5dcú!Í!�>8/Ï$4
(¾>8/Ïj€P˜,žLÈWèEo�ä6�ö  CPe$4P˜,ž
LÈ#G1ŸE9(¾>8/ÏP˜,žLÈM�T� 

DÐP����4a/  p· PEGp¸ <1?Yp»@Þ/4&Ð�²=­=Z�Õ_Ú
WôP˜,žLÈ=Ô+B-šXS3x[���@b:J=Ô IAA F,5a<} 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0006


�„ 1. As a consequence, a blood sample for the IAA assay should 
always be obtained in the suspect of IAS, even before proceeding 
to potentially useless and costly imaging examinations.  

�„ 2. If IAA assay is not available, the sample should be preliminarily 
tested with PEG precipitation, and then eventually sent to a lab 
that owns the kit for measuring the IAA. 

�„  Once the diagnosis of IAS has been confirmed, the patients should 
be evaluated carefully in order to assess the indication to 
pharmacologic therapy, always taking into account that no study 
have currently compared different treatment regimens.  

�„ IAS patients should be monitored thoroughly, both during the 
active phase of the disease and following its remission. To date, 
even though the research in this field has accomplished astonishing 
results, there are still some missing points, especially regarding the 
pathogenesis of the disease and its management . The need 
for medical trials that compare different treatment modalities is 
urgent, even though the recruitment of a sufficient amount of IAS 
patients is difficult, due to the rarity of the condition 



Treatment of IAS 
�„ 1. &Ð1970.�Q› 1992.�e;+µ 197#µXSYâ5_0K6±IASF,0KO­_ÚWô�–Yª#¶p»(ÏL¬82%F,IAS

0KO­M;;��.Q’F$M‘Y‹ ,Z�L£!¿!¿�Õ�öWèL~F$��F,2©N45êe;@b1Q›3�³6°p»/Ï!Í@É-–E��ä
2.  �DÐXSHb+B@bZ@F$ IAS F,U•B��ä�ö5×#°C®F, 

�„ 3.f��.U•B�<cEê(¾p»`,3x!¢�.hšh‡Zg5�p»�•2]=0�öWèL~F$��F,F$+ý�ä#°C®F,5a<}"­
2”+¹h‡(Âh¸p»�öH[;Ü"¾#°B�#Óawp»5•&Ð=Ã+¹h¸#¶5‘6Çj€WèL~$4fP�óO´�.F,P˜,žLÈ!®
<t!â?hp»�Îg¸eÚ�öWèL~F$���ä  

�„ 4.DÐ�=-T	 S¬L~RŸa�29X¥"9p·eç#	<ŠL~p¸<cEê#—g¸eÚh¸#¶j€WèL~p»&ˆ;�&Ð=Ã+¹IASWèL~
<Š"} 5ag
h�Hâ!¢�µ#´I³.NF,FrUý�ä  alpha-glucosidase inhibitors (acarbose), prevents 
postprandial hyperglycemia, thus displaying different degrees of benefit in reducing glycemic 
excursions in IAS 

�„ 5.&Ð&\au�öWèL~F$��F, 0m<i�³ p»#—P¥f¨Y)g� P°<•+¬T	S¬L~p»B!!Í 5×@b�.eÚ;

(Äe; WèL~<Š"}�ä  

�„ 6. strategies aimed at reducing insulin release, somatostatin 
analogues,40,115 diazoxide41,115,116 and even pancreatectomy18,79 have been proposed, with 
variable results. 

�„ 7. high-dose corticosteroids, with overall good results. Other immunosuppressive agents, such as 
azathioprine, have been proposed in case of persistency of the disease despite high-dose 
systemic corticosteroids. Rituximab is an anti-CD20 monoclonal antibody that has been used for 
the treatment of severe refractory IAS  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0040
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0115
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0041
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0115
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0116
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0018
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7136665/#CIT0079


IAS :Conclusion 
�„ Fifty years following its first description, IAS has been extensively reported 

and many important results have been accomplished in the research 
regarding this condition.  

�„  IAS is no longer considered a curious and rare disease mainly originating in 
Asian patients but has had a worldwide spread and its incidence seems 
definitely increasing, especially in western countries. This may be due to the 
wide diffusion of medications and substances that are well-known triggering 
factors in the pathogenesis of the disease, or to the larger awareness for 
this condition compared to the past decades.  

�„ As a consequence, considering IAS in the differential 
diagnosis of hypoglycemia is nowadays mandatory, even 
outside the setting of patients of Asian ancestry.  

�„ The diagnostic approach to IAS is complex, and the gold 
standard for the differential diagnosis with other 
forms of hypoglycemia consists in the measurement of 
insulin autoantibodies.  



(L1095, L1096) 

Shien Chen Lee 1, Elizabeth S Baranowski 2, Rajesh Sakremath  et al Hypoglycaemia in 
 adrenal insufficiency   Front Endocrinol (Lausanne). 2023 Nov 20:14:1198519. 

https://pubmed.ncbi.nlm.nih.gov/?term=Lee+SC&cauthor_id=38053731
https://pubmed.ncbi.nlm.nih.gov/38053731/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Baranowski+ES&cauthor_id=38053731
https://pubmed.ncbi.nlm.nih.gov/38053731/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Sakremath+R&cauthor_id=38053731
https://pubmed.ncbi.nlm.nih.gov/?term=Sakremath+R&cauthor_id=38053731


IV Hypoglycemia in adrenal  
insufficiency 

�„ Pö�²Q"\H\TDÊDÇ 3 IÖ�ãY)h�&¢a/ : n%FV\’?hLÈp·�ãY)5×aC&¢a�p¸�ãL~FV\’?hLÈ
p·�ãY)5×FV\’a/p¸$4fl?hLÈ�ä++�¹!®!ÍDÙPö�²Q"FV\’F,(¾Pö+·C«-Þ�ã�Õ7�Bh-Þ
$4MZBh!�-ÞDÊDÇ. mineralocorticoids (mainly aldosterone), glucocorticoids (mainly 
cortisol) and androgens. These are produced by the outer zona glomerulosa, middle zona 
fasciculata and inner zona reticularis of the adrenal cortex respectively.  

�„ Pö�²Q"FV\’"GP¥=Ã_¨Eo p· AIp¸  F$DÇ&Ð#GF$/ÏPö�²Q"FV\’"G
P¥X�J•1¾�³�ÀQ�-'*j|^ �Õ5_+¶Qœh�&¢a/!®<t�µ][5ê . 

the outer zona glomerulosa, 
middle zona fasciculata and 
inner zona reticularis 



Causes of Adrenal insufficiency  

 

�„ primary, affecting the adrenal gland's ability to 
produce cortisol directly;  

�„ secondary, affecting the pituitary gland's ability 
to produce adrenocorticotrophic hormone 
(ACTH);  

�„ tertiary, affecting corticotrophin-releasing 
hormone (CRH) production at the level of the 
hypothalamus. 



AI 6±�µ#´F,Q•.2X�C¦  
�„ AI6±�µ#´F,Q•.2X�C¦�ä  
�„ 0K6± AI F,5XDÇ ú_Â-àX�C¦@b&\au�öWèL~�ãF�EïF$���ãDÇe�`�M‘�ãe�6ÇQe;é=Œ

Iõ/ÏnkEïp»&Ð7x�C0m<i�³`,6«!¢C¦5·_Ÿ�äFV\’a/Nâ�÷+¶QœQe;éa #°1¸^ñ_ó$4
1¸AGM‘1
p»+¶QœLø#°'3j€QeL­LÈWèEo�ÜPEa�"ïj€p»_Â-à&Ð�Õ�õ!¢DÇ 13 5•o	5ê
!¢C¦  �ä  

�„ &Ð0K6± AI F, úJ•$4.�^½�b�Õp»�~�¹#—P¥6±�öWèL~�ãV�.Ù�ãEZ"†�ãPkQ _ûF
Bh
�ãgÕEƒ�ãP4P1$4e„KhEdEƒ p· 1p» 2p¸�äF
Bh6±5ê#—P¥5×g�B!E�/ÏF,p»�3)*j|�õ
/Ï�öWè({�ã60#M�ãe„KhEƒ�ã#Uh‡Eo$4/kC® 
._$÷gôp» 

�„ )*6ÒHbYâF,R&_’DÇEmEm�3'Ù#ò1è_˜p»Z�Em0KO­&Ð,Ñ?�Bh0ó�³!ØaSf
+ÙYâ p· 3
p¸�ä  

�„ DÙ5d'*j|$4�³�ÀQ�E�-àO´0K6±N$F$/ÏPö�²Q"FV\’"GP¥=Ã_¨Eo p· SAIp¸  F,�³j|
#—P¥6«X�C¦!¢=1#r!��~?hLÈNâ�÷EoF,F
Bh1¾#´5ê+�&Ð�ÕM‚Nâf��ä 

�„ )*7D�~�¹�Ü6± DÇe�?hLÈ p· GHp¸  Nâ�÷Eop»!ï�öWèL~F,hPfR6«(F"Hp»&ˆ@b GH &Ð
�öWèL~�ÕF,#uZgKh��DÐ+¯&Ð6Ô5//4g
Y¶Z~�ä 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10694272/#B1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10694272/#B2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10694272/#B3


Pö�²Q"#�\	 (adrenal crisis) 

�„ Pö�²Q"#�\	 (adrenal crisis)5×AIF,�¨IÖ#�#rDÇ$%F,��F$Eo
p»&ˆ@b^Sj|@É<}+µDÇC®({"C �!¢#u1q�ä 

�„ F
Bh"­2”�öWè({�ãPÓ;Ü�ã%¼#¸�ãQ!Eƒp»&Ð6¨&\auF,0m<i�³
p»++�¹#—P¥X�C¦@b�¹ ó�ã5·_Ÿ$4;#�I  �ä  

�„ 5XDÇ ú$4 úJ•�µ5¶#G&ˆF,BÅ;#1q.½]�+µPö�²Q"#�\	F,1ŸE9 

&ÐO6&³�¨g­a…+µ3M#•DÇe�?hLÈ<cEêF,0KO­F,(Ï'3�ï!¿G¼J��Õp»F$
C¦ 24.5%p· 433 �b�Õ6± 106 �bp¸F,;#�I5×J)@Þ$40·(¾F,�ä_Á�C0·
(¾;#�I�Õ6± 74%Q¯(ÂIÖ'*j|?hLÈNâ�÷6±e„p»&Ð_Á106�3;#�I�Õp»6±
31%F,�öWèL~EoXS.ßZg�ä;�(¾p»]-_ö�¨"òF,0·(¾;#�IXSZ5@b0K6±
6ÒHbYâF,N$F$/ÏPö�²Q"FV\’"GP¥=Ã_¨Eo. 

 Mills JL, Schonberger LB, Wysowski DK, Brown P, Durako SJ, Cox C, et al.. Long-term 
mortality in the United States cohort of pituitary-derived growth hormone recipients.  
J Pediatr (2004) 144:430��6.  (L1097) 



PAI 

�„ &Ð<}&³_ÚWôF,�¨g­G¼J�'Ù#òIÙp»165 #µ0K6± PAI F, úJ•$4
*Ø ú�Õ6± 30 #µ p· 18%p¸ !¢C¦�öWèL~F$���ä`K�CM;;�_ö�ö
WèL~F,�bF,'¢H¶FV\’a/;Ü.�h�Sÿeõ�ö�ä  

1è6±_Á�C�öWèL~F$��`¥Q¯ ð!õF,I)h‡1¾%¼#¸
1¾Em;z/ÏEfEm+¶QœF,M;#‹4Å!
�µ][6±e„. 
 

 6 ;��•�³  CAH ( ð(Ñ/ÏPö�²Q"FV\’(FDÇEo )0K úF,G¼J��Õp»
Pö�²Q"#�\	F,5 awL¬@b;w 100 0KO­.�  6.5 �3 . 

AI0KO­Må5×6±Pö�²Q"#�\	F,hPfR�ä#GF$/Ï1¾N$F$/ÏAI
0KO­F,Pö�²Q"#�\	F$DÇC/L¬@b;w1000KO­.� 5-10�3  



https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=10694272_fendo-14-1198519-g001.jpg


_ËN4WèL~F‹=Ô p· CGMp¸�ó1qDÐ 
�„ _ËN4WèL~F‹=Ô p· CGMp¸ F–!õ�ãY)DÐ5d 1 '3L~+çEm0K úp»^«

+¹DÐ5d�'DÐP˜,žLÈF, 2 '3L~+çEm0K ú�ä 
�„ &Ð0K6± AI F,1¸.��b�Õ�'DÐ  CGM _ÚWôF,.&g­G¼J�h�Hâ�.FrUý

p»&ˆ@b++�¹3x�C�.6±e„WèL~]P"ŠF,6±DÐ\oY²�ä 
�„ �¨g­G¼J�F$C¦p»;w6#µ0K6±�Õ9Æ/ÏPö�²Q""GP¥=Ã_¨EoF,1¸.�

�b�Õp»6±5#µ0K6±�Õ9Æ/ÏPö�²Q""GP¥=Ã_¨Eop»+¶Qœ=­6�gÕEƒ
�äE�7á4‚  CGM [(5 4á[20KO­;Ó"¾#—F,7&F,5êe;$4"9aw5êp»
F
Bh+4!�=0_¨  . 
 

�„ F–!õ  m&Ð 1 '3 L~+çEm�Õ.¢Js �.�'DÐ 2(Wû_ÚWô úJ•WèL~F‹=ÔF,2(Wû�ä6Ò�.
F,G¼J�f¨Y) !ÑDÐ2(WûF,_Ú;
�.KI C®AIp»�Î4œ(Ï CGM&ÐAI úJ•�Õ F,��DÐ �ä
#´5êp»��YÙe;:ï/Ï ;ƒLØWèKI1¾e+ ñWèL~F‹=Ô&Ð:J=Ô`K�C6±�öWèL~hPfRF,
AI0K ú 5ag
#—P¥5×6±FrF,p»-´6Ã_Á+¯4á%,�~�¹ F,I�M; F$PZLø7D�Îeõ�ö�ö
WèL~F,;#�I C/�ä (L1096,L1095)  

 







VII, Paraneoplastic syndrome 

�„ Hypoglycemia is one of important 
manifestations of paraneoplastic 
syndrome. 

�„ Causes (1) heavy consumption of 
energy by big tumors 

�„ (2) Secretion of insulin-or insulin like 
substance by the tumor. 
 





MåLøZ~: Treatment of hypoglycemia 



LøZ~(2024.01.05) 

   1.hypoglycemia 6±/0(Â#G&,̂6¨-àY3F,5×L~+çEmEm�b 
    F$DÇ�öWèL~F
,#—P¥5×P˜,žLÈ1¾�öWèL~U•"9_öaw 
   2. @ÉL~+çEmO­F$DÇ�öWèL~F
6±(ÂIÖX¯f„F,#G&ˆ,/mg° 
     +‘0öYý�Ø 
�„ 3. U•B�6«F$DÇQ’�ã õES/Ï�öWèL~F
�ä/?<•0·. 
�„ 4. �öWèL~F
/mg°_m_ÇHbZ5�Î<cEê. 
�„ 5. �öWèL~F
/mg°HbZ5F$Em�ó#G&ˆ�Î+³;ê4á%,�ó5a<} 
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