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Causes of hypoglycemia in adults
I E  ——

Il or medicated individual

1. Drugs

Insulin or insulin secretagogue
Alcohol
Others (refer to UpToDate table on drugs that cause hypoglycemia)

2. Critical illnesses

Hepatic, renal, or cardiac failure
Sepsis (including malaria)
Inanition

3. Hormone deficiency

Cortisol
Glucagon and epinephrine (in insulin-deficient diabetes mellitus)

4. Nonislet cell tumor

Seemingly well individual

5. Endogenous hyperinsulinism

Insulinoma

Functional beta cell disorders (nesidioblastosis)
Noninsulinoma pancreatogenous hypoglycemia
Post-gastric bypass hypoglycemia

Insulin autoimmune hypoglycemia
Antibody to insulin
Antibody to insulin receptor

Insulin secretagogue

Other

6. Accidental, surreptitious, or malicious hypoglycemia

Reproduced with permission from: Cryer PE, Axelrod L, Grossman AB, et al. Evaluation and management of adult
hypoglycemic disorders: an Endocrine Society Clinical Practice Guideline. | Clin Endocrinol Metab 2009; 94:709. Copyright ©
2009 The Endocrine Society.



Drugs other than antihyperglycemic agents and alcohol reported to cause
hypoglycemia

Moderate quality of evidence

Cibenzoline
Gatifloxacin
Pentamidine
Quinine
Indomethacin

Glucagon (during endoscopy)

Low quality of evidence

Chloroquineoxaline sulfonamide
Artesunate/artemisin/artemether
1GF-1

Lithium
Propoxyphene/dextropropoxyphene

Very low quality of evidence

Drugs with >25 cases of hypoglycemia identified

Angiotensin-converting enzyme inhibitors
Angiotensin receptor antagonists
Beta-adrenergic receptor antagonists
Levofloxacin

Mifepristone

Disopyramide
Trimethoprim-sulfamethoxazole

Heparin

6-mercaptopurine




DIYABETTE HIPOGLISEMI

* PLAZMA GLUKOZU<= 70mg/ dL
* YOGUN TEDAVI = GLISEMIK ESIK == KONTROLSUZ DIYABET

e HIPOGLISEMI



* Dusuk glikoz duzeyleri

* SEMPTOMLAR* + =

DIYABETTE
HIPOGLISEMI

e *Ayni kiside ve bireyler arasinda
semptomlar farklilik gosterir.




* CiDDIi HiIiPOGLISEMI,

« GOSTERILMIiS SEMPTOMLU HiPOGLISEMi <=70mg/dL
e SEMPTOMSUZ HiIPOGLISEMi <=70mg/dL

* OLASI SEMPTOMLU HiPOGLISEMi (-).

e PSODOHIPOGLISEMi > 70mg/dL

J.Clin.Endocrinol Metab 2013;98:

DIYABETTE HIPOGLISEMI SINIFLAMASI




HIPOGLISEMI ICIN RISK FAKTORLERI

Hipoglisemiyle o
11POs y Uzun sureli .
iliskili otonom : lleri yas
. : diyabet
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Yakin zaman o
S 2E : Kronik bobrek
ciddi Egzersiz Alkol kullanimi 0
: . : hastaligi
hipoglisemi

Malnutrisyon
(glikojen
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uyumsuzluk

eksikligi)




* Egzersiz sirasinda ,hemen sonra veya saatler sonra gorulur.
* Egzersiz stiresine ve derecesine gore dliizenlemeler yapilir:
1g./kg/saat karbohidrat destegi,
insilin dozlarinin azaltilmasi,

150 mcg glukagon /s.c.

EGZERSIZLE HIPOGLISEMI




e 2-3 HAFTA HIPOGLISEMi OLMAMALIDIR.

HIPOGLISEMI
HABERSIZLIGI

 SERiI GLUKOZ OLCUMLERI YAPILIR.




* Duzeltilmeli,

* Olguyu izle (insulin,sulfoniliire,meglitinid)

DIYABETTE

* Gulncel tedavisi duzenlenir.

HIPOGLISEMI

* Yasam tarzi degismis mi?




* Oral: basit karbohidratlar; cay sekeri,
bal,recel, meyve suyu, glukoz tablet

H | POG LISEM | N | N * Parenteral tedavi; 25g. glukoz verilerek.
DUZE LTI LM ESI * Glukagon 0.5-1mg sc./im., 3mg intranazal.




HIPOGLISEMIDEN HIZLI CIKMAK

%> Su bardagi
(120mL)meyve
suyu

2 tath kasigi 1 tath kasigi
kuru Gzdm cay sekeri

1 tath kasigi 3-4 adet 6-8 adet sert
oF1 glukoz tablet seker




UYUMSUZLUKLAR

Hipoglisemi  semptom ve bulgulari
olan bireylerde, hipoglisemi
saptanmamasi.

Semptom ve bulgu olmayan
bireylerin, plazma glukoz degerlerinin
55mg/ dL nin altinda olmasi.

HER BIREYiIN ,HiPOGLISEMI iCIN ESiK
DEGERI FARKLIDIR.




* Normal bireylerde plazma glukozu 55mg/pIL altina inince,
semptomlar baslar. GLUKAGON VE EPINEFRIN ARTAR.



Physiological and behavioral defenses against hypoglycemia

Peripheral
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Increased sympathoadrenal outflow
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» (palpitations, (sweating,
tremor; arousal) hunger)
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Decrements in insulin and increments in glucagon are lost and increments in epinephrine and neurogenic
symptoms are often attenuated in insulin-deficient - T1IDM and advanced T2DM.

SNS: sympathetic nervous system; PNS: parasympathetic nervous system; NE: norepinephrine; ACh:
acetylcholine; a-cell: pancreatic islet a-cells; B -cell: pancreatic islet 8 -cells.

Reproduced with permission from: Cryer PE. Mechanisms of sympathoadrenal failure and hypoglycemia in diabetes. |
Clin Invest 2006; 116:1470. Copyright ©2006 American Society for Clinical Investigation.



‘WHIPPLE * UCLEMESI **

Glukoz yukselince

Hipoglisemi Vendz kanda glukoz semptom/bulgularin

dizelmesi.

semptomlari dusukltgu




Counterregulatory response to hypoglycemia

Condition Glucose Insulin Glucagon Epinephrine
Nondiabetic Decreases Increases Increases
T1DM No Decrease* No Increase* Attenuated
Increase*
T2DM
Early Decreases Increases Increases
Late (Absolute No Decrease* No Increase* Attenuated
endogenous Increase* "
insulin deficient)




CIDDI TEDAVIYE DIRENCLI HIPOGLISEMI

Pankreas transplantasyonu

Adacik transplantasyonu



Saglikli,genc , zayif
kadinlarin aclik
plazma glukozu

40mg/dL iken
asemptomatik.




HIPOGLISEMI DM+ DM-
SEMPTOMLAR AYNI AYNI

BULGULAR VAN AYNI

LABORATUVAR 70mg/dL 50mg/dL




**VARSA ve DM (-)

* Anemnez,

* Fizik muayene,

* Biyokimya (tokluk kan sekeri),
* ilaclar,

* Kritik hastaliklar

* Hormon eksiklikleri,

* Adacik hicresinden kaynaklanmayan timorler.



Plazma glukozu
Insulin
C -peptid

BIYOKI MYA Proinsulin

Beta Hidroksi Butirat(BHOB)

Insuilin Salgilatan Ilaclarin Saptanmasi

Instilin Antikorlari




Endojen hiperinsulinemi
varsa,

iNSQLiN Instlin Otoimmun
ANTIKORLARI Hipoglisemi olabilir.

%k %k %k

***Kan orneginin hipoglisemi
sirasinda alinmasi gerekmeaz.




Causes of postprandial hypoglycemia

Ackee fruit poisoning

Post Roux-en-Y gastric bypass

Factitious hypoglycemia from insulin or sulfonylurea

Gin and tonic hypoglycemia

Hereditary fructose intolerance

Insulin autoimmune hypoglycemia

Insulinoma

Noninsulinoma pancreatogenous hypoglycemia syndrome

Pancreatic transplantation?

Noroglikopenik semptomlar vardir.



H|POG |_|SEM| * Miks yemek ile 0. ve yarim saatte bir 5.

POST saate kadar ornek alinir.
* Glukoz, insulin, C-peptid ,proinsulin bakilr.

ABSORBTIF
DONEMDE ISE

« GIDA GLUKOZ SOLUSYONU VEYA ENSURE
OLMAMALIDIR.




Lack of correlation between symptoms and plasma glucose in
postprandial hypoglycemia
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Relation between plasma glucose concentrations and possible hypaglycem@?ﬁr'lptmms ina
patient with postprandial symptoms who was studied after oral glucose administration
(dashed blue curve) and a more physiologic mixed meal (red curve). After oral glucose,
symptoms occurred at both the peak and nadir of the plasma glucose responses. Similar
symptoms occurred after the mixed meal even though there were no episodes of
hypoglycemia. These observations indicate that the postprandial symptoms were not due to
hypoglycemia. To convert plasma glucose values to mmol/L, multiply by 0.056.

Data from: Hogan MJ, Service Ff. Sharbrough FW. Gerich JE. Oral gfucose toferance test compared with o
mixed meal in the diagnosis of reactive hypoglycemia. A caveat on stimulation. Mayo Clin Proc 1983;

58:497.



Slre 72 saat 6 saatte bir kan 6rnegi
alinir.Glukoz 60 mg/dL inince saatte ya da iki
saatte bir kan alinir.Orneklerde :

UZAM'S ACL' K Plazma glukoz

TESTl Plazma insulin

Plazma C-peptid

Plazma proinstlin

Gerekirse insulin antikorlari bakilr.




INSULINOMA

i N SU Li N C- INSULIN SEKRETEGOGLARI
V4

PEPTl D, INSULIN OTOIMMUN HiPOGLISEMI

PROINSULIN ADACIK HUCRE HiPERTROFiSi
YU KSEKTi R: NESiDIOBLASTOZIiS**

*%GASTRIK BY-PASS SONRASI GORULEBILIR.




Plasma glucose and insulin concentrations after a
prolonged fast
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Relation between plasma glucose and insulin concentrations in normal
subjects and patients with insulinoma after a prolonged fast.

Data from: Service F|. Diagnostic approach to adults with hypoglycemic disorders.
Endocrinol Metab Clin North Am 1999; 28:518,



Plasma proinsulin concentrations after a prolonged fast
e i  ____________________________________________________. ;]

End of 72-Hour Fast

Normal

Insulinoma

Plasma glucose, mg/dL

20 TN Ty
1 5 1020 100 BOO

Proinsulin, pmol/L

Relation between plasma glucose and proinsulin concentrations in normal
subjects and patients with an insulinoma after a prolonged fast. In patients
who become hypoglycemic, a plasma proinsulin concentration above 5
pmol/L is suggestive of an insulinoma. To convert plasma glucose values to
mmol/L, multiply by 0.056.

Redrawn from Service f]. Hypoglycemic disorders. N Engl | Med 1995; 332:1144.



Plasma C-peptide concentrations after a prolonged fast

End of 72-Hour Fast

Image

Insulinoma

Plasma glucose, mg/dL
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Relation between plasma glucose and C-peptide concentrations in normal
subjects and patients with an insulinoma after a prolonged fast. In patients
who become hypoglycemic, a plasma C-peptide concentration above 0.2
nmol/L is suggestive of an insulinoma. To convert plasma glucose values to
mmol/L, multiply by 0.056.

Redrawn from Service F|. Hypoglycemic disorders. N Engl | Med 1995; 332:1144.



Olgu 1

44 yas erkek hasta,

Emniyet Muduarligunde polis memuru, posta olarak calisiyor
24 yasinda Tip 1 DM,

4 yildir devamli subkutan instlin inflizyonu (pompa) tedavisi altinda,

Gunluk total insulin dozu ortalama 28 Unite,

Ayda 1 hafta sureyle olan sadece saat 14.30-16.00 arasinda hipoglisemiler,

1 kez ciddi hipoglisemi ( bu saatlerde).




Ozgecmis:

Insullin aspart 26 Unite/gln

Apendektomi

Otiroid Hashimoto hastaligi

Soygecmis: Ozellik yok

Fizik Muayene: Ozellik yok

Laboratuar: Ozellik yok




* Bu hastada 1 hafta boyunca, instlin pompasinin bacaga takil oldugu ve
bu hastanin, emniyet mudurliginde o saatler arasinda posta dagitimi
yaptigini 6greniyoruz.

* Hipoglisemisi, o haftada bacaga takili olan pompaya bagl gelisiyor.

e Bacaga takmamasini 6nerdikten sonra duzeliyor.




Olgu 2

38 yas erkek hasta,

4 yil 6nce Ewing sarkom tanisi,

Operasyon+ Kemoterapi

1 yildir tedavisiz izlem,

Son 1 aydir aralikli olan bilin¢ kaybi,

Onkoloji hastanesi yatisinda hipoglisemi tespit edilmis.




* Bilinen DM yok,

e Ailede DM yok,

e Hipoglisemi giin icinde 3-4 kez, geceleri de oluyor,

e Pet-BT’ de tumorde nuks ve sonrasinda goriuntilemelerde progresyon var
e Laboratuvarda insulin normal, C- peptid normal,

e ACTH-kortizol, TFT normal,

e Adrenal gorintileme normal,

* Kraniyal metastaz yok.




* Paraneoplastik Hipoglisemi distntldu,

* IGF-2 ,6deme problemi nedeniyle calistirllamadi,

e Sik 6glin plani, steroid tedavisi ile normoglisemi saglandi,

* Octreotid ,endikasyon disi onam gelince, sc. baslanip; uzun etkiliye gecildi,
 Steroid, azaltilmaya baslandi,

* Ewing sarkomu icin tekrar KT baslandi, kitlede regresyon saptandi, kan sekeri
normoglisemik seyretti.

* QOctreotid -LAR kesildi.




Olgu 3

26 yas kadin hasta,

Genel Cerrahi asistani,

Cerrahi sirasinda bilinc kaybi ile hipoglisemi,

Gun icinde aclik hipoglisemisi,

Bazal aclik insilin ve C-peptid normal,
ACTH-kortizol, TFT normal,
« Abdomen MRG normal (dis merkez).




Hastaya uzamis aclik testi icin yatis,

Insiilin antikoru negatif,
14. saatte KS 36 mg/dI,

Es zamanl

Plazma insilin = 2 pU/ml
C- peptid =0.2 ng/ml|
1 mg. Glukagon yaniti; 30.dk da 70 mg/dL




« AUTF pankreas dinamik MRG de pankreasin bas kesiminde hipointens
olusum,

e EUS de gdsterilmis.
Cerrahi rezeksiyon ile 6glisemi,

* Patoloji sonucu:lyi diferansiye noroendokrin timor.IHK ¢ikacak.




insulin C-peptid proinsilin sUlfonilire insilin tan
antikoru

Eksojen insulin

insulinoma

sulfonilure

Insulin otoimmun

Insilin reseptor
otoimmun




Olgu 4

67 yas erkek hasta,

Dul (1 yil 6nce bosanmis), 3 cocuk,
Tip 2 DM (25 yildir)

Daha once Premiks insulin 2 doz kullanirken,

Son 4 aydir hipoglisemi olunca,

Intensif instilin (Detemir 30 U, Insilin lispro 10-8-6) ve metformin (dis merkezde)

Tedavi altinda hipoglisemi devam,




» Ozgecmis: ozellik yok
* Soygecmis: Ozellik yok

* Hipoglisemi acisindan laboratuvar tetkikleri 6zellik yok,

C -peptid dusuk,

Insiilin antikoru bakilmadi,

Serviste izlemde 25-30 mg/dL olan hipoglisemiler




« Once boluslar, sonra bazal insiilin ve metformin azaltilarak kesildi,
* Insilin kesilmesine ragmen, hipoglisemi devam etti.

* Gece nobetci hemsire, vital takibi icin girdiginde ;hizli etkili insulin
enjeksiyonu yaptigini goruyor.




Olgu 5

24 yas kadin,
18 hafta gebe,
2 haftadir olan bilin¢ kaybi da eslik ettigi hipoglisemileri,

30 mg/dl 6lcllimds,

Kadin dogum hastaliklari yatisinda 100 cc/saatten %10 dekstroz altinda
aralikh hipoglisemi,




Anti-insulin antikor negatif,

Bazal insulin ve C- peptid yuksek,

Hipoglisemi aninda insulin ve C-peptid yuksek,
Abdomen MRG pankreas kitle yok, EUS lezyon yok,
Kadin dogum hastaliklari, Octreotid icin izin vermemis,
Diazoksit gebelik kategorisi C, temin edilememis
Hastaya steroid baslaniyor,

Dekstroz infizyonu azaltiliyor, ks normoglisemik seyrediyor



2 hafta boyunca hipoglisemi (dekstroz inflizyonu ve oral beslenme
ragmen) hasta,

* Prednizolon 20 mg ve azaltilan dozlarda prednizolon 10 mg ile taburculuk
sonrasi kan sekeri 90-110 mg/dl arasi seyrediyor,

e Anti-insulin reseptoru ve subgrup testi yapilamadigi icin; muhtemel oto-
immun hipoglisemi oldugu dusiunulayor.




Dikkatiniz ve ilginiz icin tesekkurler.




