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Introduction: Metabolic emergency 

Hypokalemia 



Blood sugar < 50 mg/dl 



Hypoglycemia, levels 

(L1066, L1067) 

L1066, L1067 



Control of Blood sugar in DM 

More commonly, time in range has been adopted by researchers  
evaluating the precision and effectiveness of emerging glucose monitoring 
 and automated insulin delivery technologies. None of these studies  
relate time in range to any long-term diabetes outcomes, as these studies  
are of short duration. In one example, researchers compared a wearable, 
 bihormonal, automated device to an insulin pump for 5 days over a 96-h  
period in 52 adults and adolescents with type 1 diabetes. Researchers  
measured the percent time in range by the hour, and the desired glucose 
 range was defined as 70–180 mg/dL (3.9–10.0 mmol/L). They 
demonstrated that the bihormonal device was able to keep patients within 
 a range of 70– 180 mg/dL (3.9–10.0 mmol/L) for more time than the 
 insulin pump, concluding that this device was a more effective means of 
managing blood glucose (65) 



CONCLUSIONS 
 The Steering Committee developed definitions for 

outcomes beyond HbA1c in type 1 diabetes 
including hypoglycemia, hyperglycemia, time in 
range, and DKA. These definitions were based on 
relevant published evidence and the clinical 
experience and expertise of the Steering 
Committee representatives and members of the 
Advisory Committees. 1628 Consensus Report 
Diabetes Care Volume 40, December 2017 
Knowledge gaps, including around PROs, were 
identified and should be addressed by future 
research. The Steering Committee recommends 
use of the defined clinically meaningful outcomes 
beyond HbA1c in the research, development, and 
evaluation of type 1 diabetes therapies 



Glucose homeostasis 







Effect of hypoglycemia-

consciousness改變 



Insulin caused hypoglycemia 







Definitions of hypoglycemia 



之 
r人P血糖之原因 





(risk factors) 



L1093 



GoaLS OF Diabetes CARE 



L1093 



確定診斷之後之生活習性 



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  



癥狀與血糖值
都p相關性 

血糖值越P癥狀越嚴重 





Severity 



Diagnostic evidence 

 1. Blood sugar < 50 mg/dl 

 2. Hypoglycemic symptoms4 

   autonomic symptoms 

   neuro symptoms 

 3. Presence of precipitating factors. 
      (Insulin injection, poor oral intake--) 

 4. Better after sugar supply by meal or IV  

     glucose. 



Symptoms: 癥狀之表現 

different in different age groups. 



病人為什麼要Q院? 
High risk of recurrent/prolonged 

hypoglycemia 

怕Prolonged hypoglycemia 

   Profound hypoglycemia 
治療-normal blood sugar 



Aims  



Treatment choice 









Y治療再查原因 



Octreotide:  
antidote for  

sulfonylurea induced hypoglycemia 



Octreotide -2 



Diazoxide:  
antidote for hypoglycemia  due to 

hyperinsulionemia 



Prevention of hypoglycemic 

episode 





Complications of hypoglycemia 





 
脂肪肥大Lipohypertrophy 

 

Lipohypertrophy is a lump of fatty tissue under your skin caused by repeated 
injections in the same place. It’s common in people with diabetes. 
Lipohypertrophy can affect your body’s ability to absorb  
insulin and cause serious complications. 

脂肪肥大的特徵是在身體注射部O周圍形r]硬
而緻密的腫塊2腫塊是反覆或過於頻繁使用胰島素
注射部O時在皮Q形r的脂肪組織^積2儘管�些
腫塊的大_和形狀可能會p所不\，O�種情況可
能發生在任何�過注射或泵輸液管服用胰島素的人
身P2 

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 with 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 months 

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 macrovascular 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 with 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, 5293562 . 

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 

 9 

 10. 



問題 1.]於每天多次注射的 1 型糖尿病患者，是否
應該使用連續血糖監測與自s血糖監測？ 

 
 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) 

  Remarks • Comprehensive patient education on how to use 
and troubleshoot CGM devices and interpret these data is 
critically important for maximum benefit and successful 
outcomes. • SMBG continues to be necessary to validate or 
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 



建議的理v 
 

 儘管證據品質P，O該_組認為，醫源性P血糖是糖尿病血糖管理的限制
因素，並且是糖尿病患者及w家庭r員的主要關注因素ÿ44,45Ā2 建議任
何患p T1D 的人使用 CGM，]於患p IAH1害怕P血糖的人以及pß能性
P血糖意識的幼兒ÿ他們的父母�常v於害怕夜間P血糖而睡不好Ā更強烈地
使用 CGM2避免P血糖是當務之急，因為它會增à反覆和更嚴重的P血糖ÿ
意識喪失或癲癇發作Ā的風險，並且與血糖ç制的不穩定性增àp關;QOL差;
糖尿病困擾;駕駛或操作危險機械時可能 r嚴重傷害;]大腦和心臟的損害;

而且，很少是死亡2 

 顯示葡萄糖水�變化方U和�率的趨勢箭頭使CGM用戶能夠預測o來30ó60分
鐘的葡萄糖水準，並做出更n智的管理決策ÿ46,47Ā2 已發表的研究o捕
獲o資訊2î期版q的 CGM 需要多次每日校準，並且管理決策不能基於從 

CGM 獲得的葡萄糖值ÿ需要確認指尖 BG 測量Ā2與現已過時的î期 CGM 

系統相比，它們xp更高的精度1更長的使用時間以及無需校準或需要更少校
準的頻率，因o較新的 CGM 系統的可接受性p所ð高2�反映在所p�齡段
，尤w是幼兒ÿ48,49Ā中CGM的使用增à2 



 

問題 2.]於1型糖尿病患者，是否應該使用實時連續血糖監測和演算法驅動的胰
島素泵，而不是每天多次注射，每天O次或更多次自s監測血糖？ 

 

2.]於患p1型糖尿病ÿT1DĀ的r人和兒童，s們建議使用實時連續血糖監測ÿ 

    CGMĀ和演算法驅動的胰島素泵ÿADIPĀ，而不是每日多次注射ÿMDIĀ，
並每天進行3次或更多次自s監測血糖ÿSMBGĀ2ÿ2⊕⊕OOĀ 

 
 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. 



 建議的理v 
 

 v於缺O證據來證n使用即時CGM和ADI與MDI和 
 SMBG的相]利弊，_組r員依靠用於支持建議1中使用 

 CGM與SMBG的建議的證據來證nw建議的合理性2o 

 外，_組r員還受到患者]使用即時 CGM 和 ADIP 管
理 

 糖尿病的好處所表Ô的意見的影響2 

 



 

問題 3.]於在門診服用胰島素和/或磺脲類藥物且P
血糖風險高的 2 型糖尿病患者，是否應使用`業或
個人實時連續血糖監測與不連續血糖監測？ 

 
 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 

 Remarks • Professional CGM is a diagnostic tool used for the shortterm investigation of an 
individual’s glycemic profile to determine glycemic patterns and to assist with therapeutic 
management. • Personal CGM is a tool for patients to use in real time at home to assist the patient 
and their health care providers (HCPs) in making both short- and long-term adjustments in their 
therapeutic management 



 

問題 4.]於P血糖高危人群，是否應在Q院期間開
始連續血糖監測，而不是不使用連續血糖監測？ 

 
 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⊕OOO) Remarks • This should be performed via a hybrid 
approach in which CGM use is combined with periodic point-
of-care blood glucose (POC-BG) testing to validate the 
accuracy of CGM. • 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 



 

問題 5.P血糖高危人群已經在使用，是否應該在Q
院環境中繼續進行個人連續血糖監測或停止連續血

糖監測？ 

  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)  

 Remarks • This should be performed via a hybrid approach in 
which CGM use is combined with periodic point-of-care blood 
glucose (POC-BG) testing to validate the accuracy of CGM. • 
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 



 

問題 6.]於pP血糖風險的Q院患者，是否應該使
用利用電子健康記錄數據與標準護理的Q院患者進

行血糖監測和管理計劃？ 

  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)  

 Remarks • The panel defined leveraging EHR data as specific hospital staff 
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 
adverse outcomes. Standard care is lack of such a program. • EHR data 
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). 



 

問題 7.長效胰島素類似物與人胰島素相比，是否應該
用於接受基礎胰島素治療且P血糖風險高的患者？ 

 
 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)  

 

 Remarks • Patients who are at high risk for hypoglycemia are defined as 
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 
hepatic dysfunction. • The panel placed high value on reducing severe 
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. 



 

問題 8.]於P血糖風險高的患者，是否應_�效類
似物與常規ÿ短效Ā人胰島素用於基礎è注治療？ 

 
 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)  

 Remarks • Patients who are at high risk for hypoglycemia are defined as 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 hepatic 
dysfunction. • The panel placed high value on reducing severe hypoglycemia 
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 



 

問題 9.]於接受胰島素治療且P血糖風險高的患者
，是否應採用結構化的患者教育計劃，包括隨訪與

非結構化建議？ 

 
 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)  

 Remarks • Structured education on how to 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-using patients. • 
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 



 

問題 10.]於重度P血糖患者，是否應該使用不需要
復溶的胰高血糖素製劑與必須復溶的製劑？ 
 

Recommendation 10]於重度P血糖的門診患者，s們建議使用不需要
復溶的胰高血糖素製劑(glucagon )，而不是必須復溶的胰高血糖素製劑
ÿ即，以粉p和稀釋劑形式ð供Ā2ÿ1⊕OOOĀ 

 

 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],  
•the most common etiologies are (Fig. 1):• 
•   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) 



臺灣的報告認定糖尿病病人使用
Tramadol 會比較容易發生P血糖 

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 Diabetic 

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 

 胰島素自身免疫綜合征ÿIASĀ是一種罕見的疾病，w特徵
是v於存在高血清濃度的胰島素自身抗體ÿIAAĀ而自發
性發作的高胰島素血症性P血糖2 

 IAS也被命]為�u氏病(Hirata Disease)，�是在1970�
vYukimasa Hirata及w\Ï做出的原始ï述.2 

 1IAS是自身免疫性P血糖症的y種類型之一， 

 另一種是B型: 胰島素抵抗(insulin resistance, which is due to 

antibodies against the insulin receptor. )，�是v於針]胰島素受體
的抗體引起的2 

 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


IAS的發病機制尚不完x清楚 

 IAS的發病機制尚不完x清楚2最廣泛接受的理論是，IAS

是v遺傳易感性與環境觸發因素相互作用的結果，從而^
ô產生xpô病作用的胰島素自身抗體2 

 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




圖ÿAĀ生理胰島素分泌和作用的示意圖概述：攝入葡萄糖^，胰ûβ細胞分泌胰島素，胰島素進入血液，
在發揮生理ß能時到Ô外周組織，以維持葡萄糖穩態2圖ÿBĀ胰島素自身免疫綜合征雙相機制示意圖概述
2攝入葡萄糖^，胰ûβ細胞分泌胰島素，胰島素進入血液，包含在胰島素-IAA宏複合物中2在餐^î期，
包涵體引入大複合物會阻止胰島素作用於外周組織中的受體，從而誘發高血糖症ÿ第 1 階段Ā2v於]胰島
素的親和力相]較P，IAA 隨後釋放胰島素分子，而與血漿葡萄糖濃度無關，從而誘^P血糖發作ÿ第 2 階
段Ā2在y個面�Q方報告了葡萄糖和胰島素濃度隨時間變化的示意圖：連續線表示血漿葡萄糖濃度，虛線
表示總胰島素，尖線表示Ú離o結合的胰島素2 



第一p:確定pP血糖癥 



Whipple’s triad. 
: Insulinoma + others 



第Ðp是在P血糖發作期間測定
血清胰島素濃度2 

極高的胰島素濃度，�
常高於 1000 pmol/L 

C肽和胰島素原可用於鑒別w源性和
外源性高胰島素血症26P C肽和胰島
素原懷疑外源性胰島素給葯 

用聚乙Ð醇 ÿPEGĀ 沉澱，然後在P清液中進
行胰島素測定已被ð議作為檢測 IAA 的方法 

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.在1970�ó1992�間]197]被診斷患pIAS的患者進行修訂^，大}82%的IAS

患者經歷了自發緩解,該系列列中P血糖發作的持續時間為1ó3個o，性別無差異2
2. 停用被確定為誘發 IAS 的藥物似N是合理的 

 3.除了藥物治療外，還ð出了飲食調整，以抵íP血糖發作的發展2合理的方法包
括少食多餐，P碳水化合物含量，í在減少餐^î期高血糖和隨之而來的胰島素分
泌刺激，並預防P血糖發作2 

 4.用α-葡萄糖苷酶抑製劑ÿ阿卡波糖Ā治療可預防餐^高血糖，因o在減少IAS血糖
波動方面顯示出不\程度的益處2 alpha-glucosidase inhibitors (acarbose), prevents 

postprandial hyperglycemia, thus displaying different degrees of benefit in reducing glycemic 

excursions in IAS 

 5.在嚴重P血糖發作的情況Q，可能需要靜脈注射葡萄糖，特別是為了防止
夜間血糖波動2 

 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 

 腎Pû負責產生 3 種主要類固醇: 鹽皮質激素ÿ主要是醛固酮Ā1糖皮質激素
ÿ主要是皮質醇Ā和雄激素2它們分別v腎Pû皮質的外腎_球帶1中束狀帶
和網狀w帶產生. 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.  

 腎Pû皮質ß能減退症 ÿAIĀ 發生在原發性腎Pû皮質ß
能衰竭或Q丘腦-垂體軸中斷^ô類固醇分泌不足時. 

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 p不\的臨床表現 

 AIp不\的臨床表現2 

 患p AI 的新生兒�常表現為嚴重P血糖1癲癇發作1生長遲緩1長期膽m淤
積性黃癇，在某些情況Q還會出現o迷2皮質醇缺O^ô膽m酸合r轉Û和
r熟緩慢，^ô結合型高膽~素血症伴肝酶升高，�常在中O出生 13 日齡時
出現 2 

 在患p AI 的兒童和�輕人中，他們可能pP血糖1虛弱1疲勞1胃ùÓ癥狀
1頭痛1肌肉和關節疼痛 ÿ1， 2Ā2癥狀p時可能是非特異性的，例如體O
性P血壓1暈厥1關節痛1厭食症和心理健康問題， 

 如o確診的艾迪生病病例報告所述，該病患者在崩潰狀態Q到醫院就診 ÿ3

Ā2 

 v於垂體和Q丘腦異常而患p繼發性腎Pû皮質ß能減退症 ÿSAIĀ 的個體
可能會表現出î及w他激素缺O症的癥狀或\時存在中線缺陷2 

 如果他們伴p生長激素 ÿGHĀ 缺O症，則P血糖的風險會增à，因為 GH 在
P血糖中的反調節作用_在q文後面討論2 

 

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


腎Pû危象(adrenal crisis) 

 腎Pû危象(adrenal crisis)是AI的一種危及生命的併發症
，因為身體無法]生理壓力做出反應2 

 癥狀包括P血壓1脫水1嘔T1ú痛，在最嚴重的情況Q
，它們可能表現為休克1o迷和死亡 2 

 新生兒和兒童不n原因的猝死應引起]腎Pû危象的懷疑 

在美國一項針]接受生長激素治療的患者的大型P列研究中，發
現 24.5%ÿ433 人中p 106 人Ā的死亡是突然和意外的2�些意
外死亡中p74%與多種垂體激素缺Op關，在�106例死亡中，p
31%的P血糖症被強調2o外，超過一半的意外死亡被認為患p
o確診的繼發性腎Pû皮質ß能減退症. 

 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 

 在法國進行的一項研究報告稱，165 ]患p PAI 的兒童和
嬰兒中p 30 ] ÿ18%Ā 出現P血糖發作2那些經歷過P
血糖的人的基礎皮質醇水�顯著降P2 

所p�些P血糖發作都與Y前的禁食或嘔T
或病毒性疾病^ô的經口攝入不足p關. 

 

 6 歲以Q CAH (Y天性腎Pû皮質增生症)患兒的研究中，
腎Pû危象的數量}為每 100 患者� 6.5 例. 

AI患者總是p腎Pû危象的風險2原發性或繼發性AI

患者的腎Pû危象發生率}為每100患者�5-10例 



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


連續血糖監測 ÿCGMĀ之應用 

 連續血糖監測 ÿCGMĀ 目前主要用於 1 型糖尿病患兒，較
少用於使用胰島素的 2 型糖尿病患兒2 

 在患p AI 的r�人中使用 CGM 進行的幾項研究顯示了益處
，因為它們ð供了p關血糖趨勢的p用資訊2 

 一項研究發現，每6]患p中樞性腎Pûß能減退症的r�
人中，p5]患p中樞性腎Pûß能減退症，^ô清晨頭痛
2當根據 CGM 讀數改變患者氫化可的�的時間和劑量時，
癥狀完xí退 . 
 

 目前僅在 1 型糖尿病中建立了使用技術進行兒童血糖監測的技術2o來
的研究需要利用技術的進p來管理AI，並擴大CGM在AI兒童中的作用2
\時，也許間歇性毛細血管或閃Z血糖監測在檢測那些pP血糖風險的
AI患兒方面可能是p益的，希望�_改善他們的神經發育結果並降PP
血糖的死亡率2(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. 

 





總結論: Treatment of hypoglycemia 



結論(2024.01.05) 

   1.hypoglycemiap很多原因,最常見的是糖尿病病人 

    發生P血糖癥,可能是胰島素或P血糖藥劑過量 

   2.無糖尿病者發生P血糖癥p多種複雜的原因,必須 

     審慎評估 

 3.藥物會發生自主免疫性P血糖癥值得注意. 

 4.P血糖癥必須迅�確認並治療. 

 5.P血糖癥必須確認發病之原因並尋n改善之方法 
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