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* Hypoglycemic symptoms

+ Low plasma glucose (<50,<70 D)
* Relieved by administration of glucose
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Follow-up tests revealed a fasting insulin level of 56.72 mIU/mL and a C-peptide level
of 3.38 ng/ mL. The hypoglycemia stopped after this treatment. Six months before the
current admission, the hypoglycemia recurred, and the insulin and C-peptide levels
again increased -

53X (FEE - random blood glucose, 2.4 mmol/L; plasma insulin, >300 mIU/mL (1.9-
23 mIU/mL) and C peptide, 11.6 ng/mL (1.1-4.4 ng/mL) [EEE2E -5 En (5 i}lIYHLO
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A detailed medication history revealed that 3 years ago, she started
taking clopidogrel for coronary heart disease and atrial fibrillation 1
week before the first hypoglycemic symptoms; these tablets were
discontinued 1 month later. Nine months ago, three months before
hypoglycemia recurrence, she was treated with meropenem for 1
week due to an infectious fever .

[ts chemical structure is similar to that of imipenem (6), which
is known to cause AIH.

Moreover, both drugs contain sulfhydryl groups, which can
induce hypoglycemia. In addition, after the first course of
methylprednisolone, the insulin level decreased but remained
high, suggesting that the clopidogrel-induced [AAs were not
completely eliminated. Thus, the recurrence might be ascribed
to residual IAAs or a meropenem-triggered amplified immune
response.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9352986/#B6

Timeline of Medical Event.

Medication Medication g

Disconinued clopidogre! treated with meropenam for
after 1 month; " 1 week due to pumonary
never 1ook again infection

' )

Presentation 1% hospitalization 2% hospitalization Presentation 37 hospitalization

Started taking clopidogrel '
for coronary heart disease

1 week fater, started 1o Consudered as Considered as autoimmune — Diagnosed as recurrent autosmmune
present with recurrent hypoglycemia with hypoglycemia with unclear Sy U.Tahc. — hypoglycemia induced by clopidogrel. A
palpitatons. hand tremors, |  Unclear cause. A cause hypoghycemia reoccurred, | oo jitative assay was negative for IAA
sweating and relieved by qualitative IAA test A qualative IAA test was ;’w SOOBING moR but quantitative chemiluminescence
ealing was negabve negative roquenty assay showed a very high titer

Treatment and follow-up Treatment and follow-up

After glucocorticold treatment
for 1 month, symptoms
relleved and levels of nsulin
were decreased

Follow-up tests stil revealed
an elevated insulin level,

After glucocorticod treatment for 4
month, insuln level was normal and
IAA titer was nearty normal

Pasient had no further hypoglycemic
episodes
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The Molar Ratio of Insulin to C-Peptide.

= Lebowitz MR, Blumenthal SA. The Molar Ratio of Insulin to C-
Peptide. An Aid to the Diagnosis of Hypoglycemia Due to
Surreptitious (or Inadvertent) Insulin Administration. Arch Intern
Med (1993) 153(5):650-5.

s B (H#EE) insulin administration-—->hypoglycemia

m  After beta-cell stimulation by carbohydrate or other secretagogues, insulin and
C-peptide are secreted into the portal vein in a 1:1 molar ratio. A large fraction
of endogenous 1nsulin 1s cleared by the liver, whereas C-peptide, which 18
cleared primarily by the kidney and has a lower metabolic clearance rate than
insulin, traverses the liver with essentially no extraction by hepatocytes. Hence,
the molar ratio of insulin to C-peptide in peripheral venous blood ICPR) should
be less than 1.0 during fasting and feeding, unless exogenous insulin 1s
introduced into the systemic circulation. Consequently, an ICPR 1n excess of 1.0
in a hypoglycemic patient argues persuasively for surreptitious or inadvertent
insulin administration and against insulinoma (or sulfonylurea ingestion) as the
cause of the hypoglycemia.
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Autoimmune hypoglycemia

= Autoimmune syndromes are a rare cause of hypoglycemia
characterized by elevated levels of insulin in the presence of
either anti-insulin antibodies (insulin autoimmune

syndrome) or anti-insulin receptor antibodies (type B insulin
resistance).

= 1. anti-insulin antibodies (insulin autoimmune syndrome)
m 2. anti-insulin receptor antibodies (type B insulin resistance).

Insulin autoimmune syndrome is the third leading cause of hypoglycemia in Japan,
but has rarely been described in the non-Asian population.

Two cases of 2 white patients with insulin autoimmune syndrome were reported
By Beatrice C Lupsa <l

Beatrice C Lupsa! etal Autoimmune forms of hypoglycemia
Medicine (Baltimore). 2009 May;88(3):141-153

Uchigata Y, Hirata Y. Insulin autoimmune syndrome (IAS, Hirata
disease). Ann Med Interne (Paris). 1999;150:245-253.


https://pubmed.ncbi.nlm.nih.gov/?term=Lupsa+BC&cauthor_id=19440117
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https://pubmed.ncbi.nlm.nih.gov/?term=Lupsa+BC&cauthor_id=19440117
https://pubmed.ncbi.nlm.nih.gov/?term=Lupsa+BC&cauthor_id=19440117
https://pubmed.ncbi.nlm.nih.gov/19440117/#full-view-affiliation-1

JAS (Hirata disease)

= Insulin autoimmune syndrome or Hirata disease is a rare
condition characterized by hyperinsulinemic
hypoglycemia associated with high titer of antibodies to
endogenous insulin, in the absence of pathologic
abnormalities of the pancreatic islets and prior exposure
to exogenous insulin.*

m The syndrome was first described by Hirata in 1970.%4 In
Japan, insulin autoimmune syndrome is the third leading
cause of severe hypoglycemia after insulinoma and
extrapancreatic neoplasms. The Japanese experience with
insulin autoimmune syndrome was summarized by Hirata
and Uchigata in 1999.34



Fasting Blood Anti-Insulin ~ Anti-Insulin GAD6S
Hbye Glucose Fasting Insulin ~ Fasting C-Peptide Proinsulin Antibodies Receptor Antibodies  Sulfonylurea
Patient  (4.8%-6.4%) (T0-115 mg/dL)  (6-27 pU/mL) (0.9-4 ng/mL) (3-20' pmol/L) (0%-2%) Antibodies  (0-0.02 nmol/L)  Screening

45 164 34 6200 56 Negative 0.08 Negative

3.3 9l 18.8 1.9 49 M NA I Negative

Abbreviations: GAD, glutamic acid decarboxylase; Hb, hemoglobin; NA, not available.

*Units and normal ranges for laboratory parameters are given in parentheses,

Baseline Endocrine Characteristics of 2 Patients With Insulin Autoimmune
Syndrome, Present Report*

Autoimmune Forms of Hypoglycemia

Medicine88(3):141-153, May 2009.

(L1066)

Prednisone

FIGURE 2: Patient 1 (insulin autoimmune syndrome):
e anti-insulin antibody titers and fasting blood

22 glucose levels during the oral prednisone treatment.
Note that there was some increase in the insulin
antibody titer as prednisone was tapered, but no
hypoglycemia.
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Talwan experience

Case report: hypoglycemia secondary to
methimazole-induced insulin autoimmune

syndrome in young Taiwanese woman with

’ -
Graves’ disease
Hsuan-Yu Wu, MD?, I-Hua Chen, MD®~, Mei-Yueh Lee, MD, PhDP¢

Wu et al. Medicine (2022) 101:25
(L1074, L1075)

In conclusion, this case highlights the significance of life threatening
MTZ-induced IAS.(insulin autoimmune syndrome)

In patients with spontaneous hypoglycemia, clinicians should always
consider IAS, especially in those with underlying Graves’ disease who
are receiving MTZ and present with hyperinsulinism



—XBH Graves JiEHY 27 2 M EE IR FH TR ARBREEY) MTZ
( methimazole, 10 mg SHRI ) 6 wks 5 H RS FARI6E
T o WEEE W —xEIEFE L 0 & RN > Al
fﬁzﬁii:aﬁﬁﬂ%‘ SEPRARITRE - MAE/KAE(RZE 42 mg/dL -

MTZ ;aff)56 B RMESEEA T o Bk T REEBIRINE » drdad i A BT
OB DRI EEY) (B TR RIS -

HRBRTIRERUR FRARBRTIRE TUEBERE IE » FEA R FARBREER (TSH) Fie ~
REFFARIR R (ZEEET4) FHEMTSHZAHEE (Ab-TSHR) FEHE NI - MTZAJH]
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Hb Alc: 5.1 %

Table 1
Laboratory data during first visit and admission.
Laboratory data First visit During admission After discharged Normal range

HbA1c (%) 5.1 46
Insulin (plU/mL) 35.52 38.17 14.72 217
C-peptide (ng/mL) a7 1.77-4.68
Cortisol (pg/dL) 11.90 917 4.7-23.3 (8-10 am)
TSH (plU/mL) 8.88 0.25-4
Free T4 (ng/dL) <0.24 0.7-1.8
Ab-TSH R (U/L) 24.99 <15
Thyroglobulin Ab (U/mL) 176 <40
Microsomal Ab (IU/mL) 17 <35
GPT (L) 18 10-40
Uric acid (mg/dL) 7.0 2.6-8.0
BUN (mg/dL) 8-20
Creatinine (mg/dL) 0.69 0.44-1.03
Oral glucose tolerance test (OGTT)

Glucose (AC) (mg/dL) 93 65-109
Glucose (120min) (ma/dL) 86 <155
Glucose (180min) (mg/dL) 33 <140

72-h fasting test First day Second day

Glucose (mg/dL) 105 (06:03) 82 (00:13)
85 (12:08) 74 (06:02)
86 (17:17)

Ab = antibody, Ab-TSH R = thyroid stimulating hormone receptor antibody, AC = ante-cibum (before meals), BUN = blood urea nitrogen, FT4 = thyraxine, free, GPT = glutamic pyruvic transaminase, HbAlc=
glycated hemoglobin, TSH = thyroid stimulating hormone.
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lesion or insulinoma.



MTZ-=21AS

» EZE3RRFMTZ(Methimazole) SUR N i BIRIE - 21872
A A ESRIIIESZRF - NIt - PR T RImERY HAR
RN > %E{Fﬁ%MTZﬁ«’L—E@IASﬁ&u%TwZ%?)lz%ﬁ £F:2
MEEHEE AR E =K » BHAE IEE#IEA -

s MTZ was shifted to propylthiouracil on day 3 due
to possible drug side effects causing IAS, after
which no discomfort or hypoglycemia episodes
were noted. Thus, after excluding other causes of
Aypoglycemia, we made our final diagnosis of
MTZ-induced IAS. Her insulin level was rechecked
during outpatient department follow-up visits,
and found to be within normal range




-Tabla 2

Insulin autoimmune syndrome (IAS) triggers.

Methimazole Carbomazole
Propylthiouracil Diltiazem
Alfa-mercaptopropionyl glycine Alpha-lipoic acid

Glutathione Methionine
Captopril Hydralazine
Steroids Penicillamine
Penicillin G Imipenem
Pantoprazole Clopidogrel

@@@ In approximately 80% of patients, IAS is self-limiting and quickly
resolves after stopping the drug that has induced hypoglycemia.
Therefore, the key to IAS treatment is to urgently identify the
medication and not re-introduce it. On the other hand, patients with
hypoglycemia are told to take small frequent meals with a reduced
Amount of carbohydrates to avoid sudden increases in plasma glucose
leading to the over secretion of insulin.



For refractory cases

= If hypoglycemia persists, steroids as
Immunosuppressive therapy, azathioprine
or 6-mercaptopurine combined with
plasmapheresis can also serve as an
alternative therapy.

s For refractory cases, rituximab, an anti-
CD20 monoclonal antibody, can be tried to
SUppress an over-reactive immune
system.

= In our case, the patient improved one day
after MTZ had been withdrawn.
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Mairead T Crowley L ctal@icland) TGF-2 mediated hypoglycemia and the
paradox of an apparently benign lesion: a case report & revis
Literature. BMC Endocr Disord. 2022 Oct 27;22(1):262. (L1078)
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https://zh.wikipedia.org/wiki/%E8%83%B0%E5%B3%B6%E7%B4%A0
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https://zh.wikipedia.org/wiki/%E8%83%B0%E5%B2%9B%E7%B4%A0%E6%A0%B7%E7%94%9F%E9%95%BF%E5%9B%A0%E5%AD%901
https://zh.wikipedia.org/wiki/%E8%83%B0%E5%B2%9B%E7%B4%A0%E6%A0%B7%E7%94%9F%E9%95%BF%E5%9B%A0%E5%AD%901
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IGF-2

IGF=#8

EEREERATFTHLEZIEHGES » WREERFEEERT1 (
IGF-1) %Zf8 ~ BREZEZH - RERZRELEERRT2 (IGF-2) 25 ~ R
527 pe FHRE e F H A 78S o IGF-10YZ A58 RIS 148
LLBEEZZRETHRINS - FOBEEZHE—5 > IGF-1Z5E2
—iEZRelS Rl - BliEEZ R WA TR E A RS &% 7+ L ii%
{B2kEE H {557 - MIGF-2528 R g IGF-2M &S0 T B2
 BRKEEMAFS [RARAEIEES © A EEF]IGF-2E &Y
{E A FHET IGF-2 KSR (EHIR -

What does high IGF2 mean?

An increased amount of insulin-like growth factor 2 may stimulate the growth
the growth of tumor cells and prevent damaged cells from being destroyed.
destroyed. Loss of imprinting of the IGF2 gene has been identified in several
several types of cancer.?

IGF 2.IGF 1 normal < 10
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IGF-1

s 2R 2 A £ -1 (Insulin-like growth factor-1)=7 70 {&fz
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Routine admission biochemical investigation demonstrated
mild hypokalaemia of 3.0mmol/l with otherwise normal
electrolytes and liver function tests. A synacthen test was
normal with a rise in serum cortisol to 554nmol/L and
697nmol/L at 30 and 60minutes respectively. Similarly,
anterior pituitary hormone profle was normal including T4
14.4pmol/L (reference range 9.0- 19.1), TSH 3.54 mIU/L
(0.35-4.94). Prolactin 341mU/L (110-562). LH 13.5IU/L,
FSH 32.0IU/L and oestradiol 58pmol/L were consistent with
post-menopausal status.

IGF1 level was low 4.4nmol/L (4.4-21.8) as was a
random growth hormone of 0.26ug/L. All hormones were
measured using Abbott Architect assays except for GH and
IGF1 which were measured on the IDS-ISYS analyser.
Routine clinical chemistry was performed using the
Beckman Coulter AU5800 instrument



s Cross-sectional CT imaging with contrast was
performed to investigate for underlying
malignancy and revealed a pelvic mass of 13 cm
maximal diameter (see Fig. 1). Tis prompted a
follow up fuorodeoxyglucose PET-CT scan which
demonstrated mild to moderate uptake of
fuorodeoxyglucose by this mass (see Fig. 2)

Fig. 2 PET-CT imaging of flurorodeoxyglucose uptake



IGF1 (nmol/l)

IGF2 (nmol/l)
IGF2:1GF1
IGFBP3 (mg/I)

serum was analysed for both
IGF-2 and IGF-1 and the

« IGF2:IGF1 ratio was calculated.

IGF2 was analysed by
radioimmunoassay and IGF1
was measured using the
Mercordia immunoassay.
Results showed a serum

IGF-2 of 78.2nmol/L,

IGF-1 of 3.5nmol/L (4.4-21.8)
and an IGF-2:IGF-1 ratio of
22.3 which is consistent with
IGF-2 mediated hypoglycemia



= Gynaecolological Oncology service proceeded to have a
total abdominal hysterectomy and bilateral
salpingooophorectomy. Intra-operative findings included a
15 cm solid mass arising from the left uterine wall and
extending into the broad ligament and left pelvic side wall.
The tumour shows classical “pattern-less pattern” SFT

spindle cell morphology, without cytological atypia or
necrosis. Mitotic count was low -

Immunohistochemistry
demonstrated diffuse
positivity for STAT6 in
tumour cells, consistent
with a diagnosis of an SFT.
Immunohistochemistry
demonstrated that tumour
cells were positive for IGF-2
as depicted in Fig. 3 (Anti-
IGF2 monoclonal antibody,
Merek Millipore, clone
S1F2).

SFT: solitary fibrous tumour



Table 2 |IGF2 serology profile

Pre-op Day4 post-op 3months Reference range
post-op
IGFT (nmol/l) 3.5
IGF2 (nmol/1)
IGF2:1GFT
IGFBP3 (mg/1)

At review 3 months post-operatively, our patient
reported full symptom resolution. Follow up serology
(detailed in Table 3) is indicative of biochemical cure
with normalisation of the serum IGF2:IGF1 ratio
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Etiologies of hypoglycemia
without Diabetes.

» BRSO EE o RIMRRY2E KIS E Whipple
=BHERYIMAREFY3mmol /L[1,5] - 75 SRS EmEAHE B
HVBGIAERASTE - B T R D B e e ks
PRARRETIE (1] - —EURe FE » JEMRIE (Noib e
BHEnEr) TR BETERMERNEE - 5ERR3.

Table 3 Classification of the aetiology of hypoglycemia in adults without underlying diabetes [1]

Unwell or medicated individual Seemingly well individual

] sulinism
rinsulin secretagogues

on during endoscopy
Quinine I||_1u||ru 5 =
ethacin 2. Accidenta ptitious or malicious hypoglycemia
cal illnesses
renal or cardiac failure
icluding malaria)
ne deficiency

n and epinephrine
cell tumour
5. Inborn errors of metabolism

Table based on Endocrine Society Guideline on Evaluation and Management of Hypoglycemic Disorders [1] and amended to include other causes of hypoglycemia [4]



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9615362/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9615362/#CR1
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non-islet cell tumour
hypoglycemia > NICTH

= non-islet cell tumour hypoglycemia > NICTH) - HE$&HERE
TTAAVIGF2 (BGHNIRZE I TP » DARED RAY
[GF1 ~ A= AN AR = MM ZRAR L - BT A EIH RS
R EINE RIS ©
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Case 4, L BRIk : —mrmmasmpms

FIGURE 1 | Raynaud’s phenomenon during endocrinology appointment.

TABLE 2 | Discrepancy between capillary and venous blood glucose.

Capillary blood glucose Plasma blood glucose

78 mg/d|

54 mg/dl
76 mg/d|

10us blood sample
24 mg/dl

venous blood sample

Sara Amaral ¢tal #%%) Case Report: Artifactual Hypoglycemia: A

Condition
That Should Not Be Forgotten. Front Endocrinol (Lausanne). 2022 Jul 28:

13:951377


https://pubmed.ncbi.nlm.nih.gov/?term=Amaral+S&cauthor_id=35966055

Case 4,

. % 46 M RS AR BP9 - 7
FRIFCIRL - A MR AR

£ 2016 FFEREZ AHIR B VIFRT (steeve gastrectomy ) 5 G BELIBES 1
50 T o MIEAEREAZ BRI omeprazole 20 mg /KA
simvastatin 20 mg/ KHVEHRE ° M HAMEPRIFZIEE © #lilk
B UIBR1ofE4Y 18 (# H - 2B 455E Kiipothymias (syncope 51
fEte HER LT ~ WO E - EHET—REBET - BEE
M E MPE(E R 24 mg/dl -

FEEREEZE - M REE ATZE - R E T4

EHEMREEWZE R “RIEE - EEEER T > 4
R RIFS—RERT - DUBBEMIIEEIRFRIA -

AT pR G ?



= 1.Blood tests— Diabetes or hypoglycemia

B~
FHARAR DI RERIES

 BLFE IR AT 8~ B Re

Blood test relative to glucose metabolism.

Blood test

Glucose (mg/dl)

Insulin (RV 3-25 mcUI/ml)
Pro-insulin (RV <9.4 mcUI/ml)
C-peptide (ng/ml)

72-h fasting test

Oral glucose tolerance test

Anti-GAD
Anti-insulin

Anti-ICA

14/08/2019 14/10/2019 29/11/2020

75
6.2
<0.6
1.98
No evidence of hypoglcyemia

0’ - 74 mg/dl
60" - 109 mg/dl
120’ - 61 mg/dl

Negative
Negative

Negative

o EE CETH B RV MR e i S ER 1.2 ﬁ%lﬁl’]ﬁu/&i‘ Wl

~ A


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/table/T1/

s 2.Medical images :

s abdominal computed tomography (CT), abdominal
magnetic resonance (MRI), upper endoscopy,
endoscopic ultrasound, fluorodeoxyglucose
(FDG)-positron emission tomography (PET),
and °8Ga-DOTANOC PET/CT. No changes were

found.

—>transferred to another hospital.



Dumping syndrome first to be
ruled out

s She had the first appointment in our department in December 2020.
According to the patient, she needed to eat sugary foods or beverages
every 2h during the daytime and twice during nighttime to solve
symptoms. She was previously treated with acarbose due to suspected
Dumping syndrome with no improvement.

m Her weight increased 6 kg in 1 year. She reported capillary glycemia
between 23mg/dl and 45 mg/dl during those episodes.

On examination, the patient was alert and cooperative. Her weight was 82 kg and
height was 1.65 m (body mass index of 30.1 kg/m?). Blood pressure was 147/81
mmHg and heart rate 78 bpm. She reported having had a coffee with sugar 1h before
the appointment. A capillary blood glucose was obtained with a value of 54 mg/dl.
At the same time, a first venous blood sample was obtained. After 15 min, she
started complaining about palpitations, headache, and tremors. Vital signs were
measured again with blood pressure 194/130 mmHg, heart rate 84 bpm, and
capillary blood glucose 24 mg/dl. A Raynaud’s phenomenon (Figure 1) was
observed. The remaining examination was unremarkable.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/figure/f1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/figure/f1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/figure/f1/




Autoimmune Disease appointment

The patient reported that Raynaud’s phenomenon was concomitant to
the several episodes suggestive of hypoglycemia. She was advised to
fractionate meals and to avoid fast-absorbing carbohydrates. An
Autoimmune Disease appointment was requested.

The complementary study on the Autoimmune Disease appointment
revealed HLA-B27 positivity and increased Erythrocyte Sedimentation Rate
(ESR) 66 mm/h (<16). The remaining investigation was negative for
rheumatoid factor, antinuclear (ANA), anti-dsDNA, anti-nucleosome,
extractable nuclear antigen (ENA), including SSA, SSB, RNP/Sm, Sm, Jo-1,
Scl-70, histones, and ribosomal-P. Anti-centromere B, anti-fibrillarin, anti-
NOR 90, anti-TH/To, and anti-citrulline antibodies were also negative. The
remaining laboratory results were unremarkable (haemoglobin 12.6 x 10
g/L (12.0-15.0), normal leukocyte count, blood urea nitrogen test 31 mg/dl
(15.0-40.0), creatinine 0.74 mg/dl (0.57-1.11), estimated glomerular
filtration rate 97 ml/min/1.73 and normal liver enzymes).
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Artifactual hypoglycemia

Artifactual hypoglycemia has been described in various conditions
including Raynaud’s phenomenon, peripheral arterial disease,
Eisenmenger syndrome, acrocyanosis, or hypothermia (4). The
Raynaud’s phenomenon was first described in the 19t century as
episodic, symmetrical, and vasospastic disorder, resulting in classic
triphasic color change, trophic changes limited to the skin and
uncomfortable sensory symptoms of the extremities in the absence of
arterial occlusion (5). In this situation, there is a reduced perfusion
of the peripheral microcirculation with decelerated glucose
transit and increased glucose uptake into the surrounding tissues
(6). Other conditions such as leukemia could also lead to artifactual
hypoglycemia due to increased glycolysis by leukocytes.

L1083, artifactual | hypoglycemia (2016)(Raynaud
phenomenon)(2023.12.24)


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/#B4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/#B5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/#B6

Table 2

Discrepancy between capillary and venous blood glucose.

Capillary blood glucose Plasma blood glucose

First venous blood sample 54 mg/dl 78 mg/dl

Second venous blood sample 24 mg/dl 76 mg/dl

A second venous blood sample was obtained; the
results are displayed in Table 2. Hypoglycemia
was not confirmed and a diagnosis of artifactual
hypoglycemia was considered. Plasma-free
metanephrines were in the normal range.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/table/T2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/table/T2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9371975/table/T2/

Case 5, hypoglycemia and

abdominal mass.

s A /6-year-old woman with no major
comorbidities presented following an
episode of collapse with a blood
glucose of 1 mmol/l. She was treated
immediately with intravenous (IV)
dextrose. She had a firm right upper
guadrant mass.

TR EER?



s She was hypoglycaemic with low insulin : <
6pMol/I(range=12— 150),

s low C-peptide 0.19namol/Il (range=0.34—
1.80), low IGF-I 3.8nmol/l (range=4.4-

21.8) and a raised IGE-II: IGE-I ratio of
11.0 (normal=<10)

s Normal fasting gut hormone profile,
normal biechemistry and slightly deranged
liver function tests.

Pl ERyEER AR H CCHYRIMRER
EVES [RERY? SRR —IH



1. HCC with metastases to the pancreas.

2. HCC | coexisted with in insulinema

3. Heavy consumption of carbohydrate resulted
In hypoglycemia

4. HCC with insulin-like substance secretion or
NICTH(IGF-2 secreting)

5. Other cause(s)

How to treat him?



Comparisons of different
therapies-1

1.Glucocorticoids are used in NICTH to raise plasma
glucose levels and correct the underlying biochemical
abnormalities, but this tends to require high doses,
which come with a large, often intolerable, side-
effect burden.

2. Recombinant human growth hormone (rhGH) acts
to decrease glucose utilisation and has been
documented to give good glycaemic control in some
cases, especially when combined with
glucocorticoids. However, the use of rhGH is limited
by the necessity of high doses, side effects of fluid
retention and postural hypotension and its cost.
Furthermore, rhGH increases the concentration of IGF-II, which

may contraindicate its long-term use, and the possibility that it
may stimulate tumour growth has not been studied.



Comparisons of different
therapies-2

3. Somatostatin analogues such as octreotide have been
found to improve hypoglycaemia for some and may be a
useful steroid sparing agent, but other studies have found
limited benefit.There is little analysis of the use of
somatostatin analogues in preselected patients found to

have avid disease on an octreoscan.

Bodnar TW, Acevedo MJ, Pietropaolo M. Management of non-islet-cell tumor
hypoglycemia: a clinical review. J Clin Endocrinol Metab 2014; 99: 713-722.

4. The risks of a major operation outweighed the benefits and the patient did not
wish for such a procedure.

5. Systemic targeted therapy (Sorefinab) was also considered but was not suitable
for this patient following oncology review due to its side-effect profile.

6. Selective internal radiation therapy (SIRT) was deemed
to be the best option, but the finding of a large lung-shunt precluded this option.

7. As most treatment options were not suitable, the focus
of care became preventing symptomatic hypoglycaemic
episodes.



= A nasogastric (NG) tube was used to deliver nocturnal feeds
rich in carbohydrate to supplement increased day-time
consumption, with initiation of prednisolone 40mg daily.
Despite these interventions, hypoglycaemic episodes
persisted, particularly nocturnally.

= An IV octreotide infusion was initiated, along with
diazoxide, but the diazoxide was soon discontinued due to
excess fluid retention. Other authors have reported
diazoxide to be poorly tolerated, and it has questionable
efficacy as a therapeutic option in NICTH.

= The addition of octreotide helped stabilise blood
sugars.



The octreotide infusion was switched to subcutaneous
injections of a long-acting somatostatin analogue
(Sandostatin 30mg), prednisolone was gradually weaned to
30mg then 20mg and the carbohydrate content of the
overnight NG feed was increased to 110g carbohydrate and

36g protein in 600ml. During the month-long admission the
patient had no further episodes of symptomatic
hypoglycaemia.

The patient was discharged to her family’s home after
initiating long-acting somatostatin analogue (SSA,
Sandostatin LAR 30mg intramuscular depot injection every
28 days) and specialist nurse follow up. Blood sugars were
monitored during the day and night and documented in a
spreadsheet (Figure 2), with oral glucose therapy if under
S5mmol/I



s [he combination of nocturnal NG feeding, glucocorticoid
(prednisolone 20mg daily) and somatostatin analogue
(sandostatin LAR 30mg) was effective in reducing
symptomatic hypoglycaemia, allowing the patient to return
home for end-of-life care with her family. In the first
month following discharge, blood glucose was maintained in
normal limits, but with more erratic control towards the end
of the second month, potentially representing an increased
tumour burden, but also coinciding with delays in SSA
(+subcutaneous somatostatin analogue) treatment . The patient passed
away peacefully at home 3 months after discharge from
hospital, having avoided readmission and not suffering the
therapeutic side effects.



e = (B 2= P B IS 2T sl B LS

= Nocturnal NG feeding supplemented with prednisolone and
a somatostatin analogue were a well-tolerated and effective
approach in managing symptomatic NICTH in the palliative
setting.

= Anecdotally, glycaemic control worsened when the
somatostatin analogue was not given or delayed, and
further research is warranted to investigate their role as a
steroid sparing agent in patients with positive octreoscans

R EINGER &4 Llprednisolone, M4 fHN IRV 245 ffah S 6%
ikt NICTH #y— e 52 14 B 4F HA Y 772,
E ARG T EGEEE A A RINZHDNT - kg b S8 i RS
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CI' scanning identified a large tumour
In the right lobe of the liver (Figure
1), without extrahepatic spread.

Percutaneous biopsy confirmed this
as HCC.

Hepatoma B & A B (%15 ?
R A MR AR RS TR 5 [RERY?
_F_‘Lpﬁ‘/u\ﬁﬁﬁ?




Causes and differential diagnosis of
hypoglycemia without Diabetes.

Differential Diagnosis

Insulin C-peptide Proinsulin Beta-
Hydroxybutyrate

Insulinoma t* ) &
Autoimmune % 19

Insulin-like

(IGF)

11}
Growth Factor L k) E
\ 4

Not insulin
mediated "' ‘



Case 7, Insulinoma

A 55-year-old patient was admitted to our hospital after
having had an episode of altered state of consciousness.
This state lasted 30 min and had started while she was
taking a midday nap.

Her husband witnessed uncoordinated movements of her
arms and legs as well as grunting noises and noticed that
his wife did not respond when addressed.
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History :frequent attack in the
past

On arrival of the paramedics, her blood sugar level was at
2.1 mmol/L. ---[EHHIHE T R

Her medical history revealed that she had been having
similar alterations of consciousness since 2003. &5 %2
RAYESE. These episodes occurred five to seven times a
month, including symptoms of feeling generally unwell,
weakness, difficulty or inability to speak, sweating, a vacant
gaze and partial amnesia without total loss of
consciousness.

= [he episodes occurred at different times and in different

settings. In one case, she reported feeling unwell and
having a sensation of stiffness paired with amnesia while
cooking lunch and therefore before eating. At other times,
they would occur after eating. The patient also described
occasional episodes where she would feel chest tightness.



Previous Dx :Epileptic attack 2

2. In January 2006—12 years prior to the current
hospitalisation—the patient was diagnosed with epilepsy
and a long-term treatment with lamotrigine was initiated.
Eleven years later, neurologists reviewed the
electroencephalogram (EEG) from 2006 and deemed there
to be no epileptic potentials after all. Antiepileptic
medication was discontinued, and the episodes were then
reclassified as dissociative episodes.

3. Intensifying of psychiatric therapy was recommended.
Nearly 2 years prior to hospitalisation at our institution, the
patient underwent a 4-day in-hospital video EEG monitoring
investigation for her epilepsy. There, an episode lasting a
total of 26 min was recorded. The patient reported feeling
unwell, had difficulties following instructions as well as
giving verbal responses. In her EEG, severe
encephalopathic alteration could be seen. Blood sugar
levels were measured at 2.3 mmol/L.(Low)



INVESTIGATIONS

The patient presented in a good clinical state, had a normal
liver and renal function and no history of diabetes mellitus
and hence did not take any oral antidiabetic drugs or
insulin.

@@Adrenal insufficiency and autoimmune insulin syndrome
were excluded.

@@Her familial or personal history and laboratory tests (ie,
serum calcium and pituitary function) were not indicative of
multiple endocrine neoplasia type 1 (MEN-1).

@@At the emergency room, endogenous
hyperinsulinism was suspected and she was admitted t
the medical ward for further investigation.
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1. 72 hour fasting

m 1. The hypoglycaemia was further evaluated using a 72-
hour fasting test. Before the presenting symptoms, the
patient tolerated glucose levels as low as 2.5 mmol/L.
Below that, she started to be sleepy and have an altered
state of consciousness. During the test, the patient
developed neuroglycopenic symptoms after approximately
40 hours of fasting.

= Blood glucose descended to a minimum of 1.6 mmol/L,
when the fasting test was terminated



m 2 At that point, plasma insulin, proinsulin, C-peptide and
beta-hydroxybutyrate were measured and the insulin—
glucose ratio (IGR) was calculated.

= Insulin, proinsulin, C-peptide levels and IGR were clearly.
elevated.

s [he search for sulfonylurea Table 1 Values at the end of the fasting test of our patientand
s In the plasma was negative %
= and beta-hydroxybutyrate a— st R

s levels were below 2.7 mmol/L, [ a— —

= indicating @ SUPPressive effect | -

= of insulin excess on ketone '[E—"" —~

s body production (table 1).



= 3. Medical imaging.

= MRI (figure 1) showed a large tumour originating from the
pancreatic tail without signs of any other intra-abdominal
tumours or metastases.

Figure 1 MRI with yellow arrow showing large exophytic mass
originating from the pancreas tail (33x47x38 mm).




DIFFERENTIAL DIAGNOSIS

Major problem: Low blood sugar, symptoms consistent
with neuroglycopenia and appeared otherwise healthy.

(a)She did not have a history of diabetes

(b) nor did she take hypoglycaemic agents.

Risk factors that predisposed the patient to hypoglycaemia could be
excluded (ie, liver/renal insufficiency, hypocortisolism or
autoimmune insulin syndrome).

Investigations on insulinoma and ordered an in-house

fasting test to further investigate. During the fasting, the patient
demonstrated severe neuroglycopenic symptoms and a positive

Whipple’s triad.

Laboratory testing confirmed the presence of an endogenous insulin
excess. In patients with unexplained hypoglycaemia, one should always
think of factitious administration of insulin or sulfonylurea. In our patient,
the absence of a suppressed C-peptide level and negative testing for

sulfonylureas in the plasma excluded this differential diagnosis.
Her history revealed no symptoms that could be associated with MEN-1.



Treatment

s Before surgery, the patient was instructed to measure
blood sugar levels regularly and to have frequent snacks
between meals. With blood sugar levels remaining low, a
therapy with diazoxide was installed after which glycaemia
remained above 3mmol/L.

= In December 2018, 15 years after first reporting
symptoms, the patient underwent surgery (figure 2)
to remove the tumour. 3 ~ -

Histology confirmed a well-
differentiated neuroendocrine
tumour, grade 1 with a
diameter of 4.1 cm and no
evidence of spreading into
lymph nodes

Figure 2 Intraoperative photo of the insulinoma.



OUTCOME

s OUTCOME AND FOLLOW-UP

= [he operation was concluded without
complications and the patient has
not had any symptoms since.



Insulinoma

Epidemiology : Insulinoma are rare neuroendocrine tumours
(incidence 4/1million.), but represent the most common
endocrine-active neoplasms of the pancreas.

The majority are small, unifocal and benign tumours that
appear sporadically. Up to 4% -5% of insulinoma are
associated with MEN-1.

Patients with MEN-1 have lesions that are characteristically
smaller, often multifocal and sometimes malignant.
Insulinomas are usually benign and slow growing tumours
causing a variety of clinical signs and symptoms.

Clinical features :There is a considerable latency from onset
of first symptoms to definitive diagnosis.

Initial misinterpretation of the symptoms as part of a
psychiatric or neurological (ie, drug refractory epilepsy)
disease is common and well documented in the literature.



Dx evidence

= 1. The gold standard for diagnosing insulinoma still is

the 72-hour fasting test.

= (1)The documentation of neuroglycopenic symptoms and low
plasma glucose levels

= (2) inadequately elevated levels of insulin, proinsulin and C-
peptide as well as low levels of beta-hydroxybutyrate

_ Criteria for insulinoma Glucose 1.6mmol/L 32.2 pmol/L/mmol/L Antibody to insulin Negative
Negative Circulating sulfonylurea Absent Absent

= (3) a negative test for circulating sulfonylurea
= (4) No intake of insulin secretagogues (ie, insulin and
o sulfonylurea).

2. Localisation techniques include abdominal CT/MRI, endoscopic
ultrasound and selective intra-arterial calcium stimulation. Newer
imaging modalities like the GLP-1-receptor positron emission
tomography/CT usually have better sensitivity to detect small lesions and
should be considered in patients with documented insulin excess and a
negative CT/MR.



GLP-1-receptor positron
emission tomography/CT

Interpretation: (111)In-DTPA-exendin-4 SPECT/CT could provide a good
second-line imaging strategy for patients with negative results on initial
imaging with CT/MRI.

L1087.(L1086) Christ E, Wild D, Ederer S,
Et al eGlucagon-like peptide-1 receptor
imaging for the localisation of insulinomas
: a prospective multicentre imaging study.
Lancet Diabetes Endocrinol 2013;
1:115-22

111Tn-DTPA-exendin-4 SPECT/CT correctly
detected the insulinoma in 19 of 20 patients
(95% sensitivity, 95% CI 75-100). The
technique had four false positive results (two
adult nesidioblastosis and two uncharacterised

Figure 3: Whole-body planar image (A) and SPECT/CT images (B and C) from patient 29, 4 h after injection of

lesions) resulting in a PPV of 83% (95% CI 62- 1060 W DTPA-eneaai

Focal "'In-DTPA-exendin-4 uptake in the head of pancreas (arrowhead) and in the body of the pancreas (arrows).

94; table 2). 1111n_DTPA_eXend|n_4 SPECT/CT Surgery confirmed an insulinoma in hadofpan eas(l7mm)ad the body of pana eas(33mm) In the tail of

pancreas a glucagon-producing neuroendocrine tumour (25 mm) was not detected with GLP-1R imaging.

Was more SenS|tlve than CT/M RI Additional small tumour lesions < 10mm( nsulinoma and gastrinomas) were also not detected.

‘"ln-DTPA-exendin-4=‘"In-[Lys‘°(Ahx-DTPA-’"In)NH:]-exendin-4.

(L1086)(L1088)
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Disease in a Resource-challenged Setting

Case Reports JCEM Case Rep. 2023 Dec 19;2(1):luad162. (L1123, LL1124)



https://pubmed.ncbi.nlm.nih.gov/?term=Soyoye+DO&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Soyoye+DO&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Soyoye+DO&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Soyoye+DO&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Atolani+SA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Atolani+SA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Adetunji+TA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Adetunji+TA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Adetunji+TA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Adetunji+TA&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Alatise+OI&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/?term=Alatise+OI&cauthor_id=38116164
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-3
https://pubmed.ncbi.nlm.nih.gov/38116164/#full-view-affiliation-4

= [he patient is a 16-year-old secondary school female student
who was referred to the endocrinology clinic on account of
recurrent convulsions and excessive weight gain of 18
months’ duration.

= [he first episode of seizures occurred in school and was said to
have been heralded by a prodrome of palpitations and dizziness.
Seizures abated after few minutes on intravenous fluid (name
unknown) in a private clinic, with marked improvement in
clinical status. Subsequent episodes of seizures typically
lasted for a few minutes, were generalized tonic-clonic in
nature, were preceded either by hunger or physical
exertion, and associated with tremors, palpitations,
postictal sleep, and muscle aches. Symptoms were largely
preventable by regular consumption of sugar-containing
carbonated drinks. There was no diurnal variation in the
symptoms, and there was no preceding history of head injury or
delay in the attainment of developmental milestones.



= [he patient also has no known family
history of seizure disorder.

s @ There has been progressive
weight gain during this period,
with recurrent bouts of hunger
pangs and hyperphagia.

= There was no history suggestive of
depression or suicidal intent.



@She was initially managed at a peripheral hospital for
seizure disorder and was placed on carbamazepine. She
was then referred to the neurology unit of our hospital for
expert management on a tentative diagnosis of
hypothyroidism from a clinic she later presented due to
Increasing episodes of seizures and low blood glucose (BG)
readings.

@During evaluation at the neurology clinic, the patient had
sweaty spells and palpitations with a random BG of 2.7
mmol/L(48.6 mg/dL). Symptoms promptly resolved with
ingestion of a sugar-containing carbonated drink, and she
was referred to the endocrinology clinic on suspicion of
insulinoma.

Examination findings at the endocrinology clinic were that of a young woman with a bOdy

mass index of 37.1 (body weight 101.1 kg, height 165 cm). There were no striae or
easy bruising. Other examination findings were essentially normal



Blood sugar :40 mg/dl

= She was admitted for 72-hour prolonged fast, which was
terminated after 12 hours when she developed symptoms
of hypoglycemia with BG of 2.2 mmol/L (39.6 mg/dL).

s At termination of fast, serum C-peptide was elevated at
5.85 ng/mL (1.95 nmol/L) (normal reference: 0.5-2.7
ng/mL [0.2-0.9 nmol/L]), and

= serum insulin was 52.5 pU/mL(364.6 pmol/L) (normal
reference: 2-15 pU/mL [13.9-104.2 pmol/L]).

Diagnosis evidence

1. terminated after 12 hours when she developed symptoms of
hypoglycemia with BG of 2.2 mmol/L (39.6 mg/dL) by 72-hour
prolonged fast,

. serum C-peptide was elevated at 5.85 ng/mL

. serum insulin was abnormally high, 52.5 pU/mL.

WN



= Abdominal magnetic resonance imaging scan
(MRI) (Fig. 1) showed a tumor at the tail of the
pancreas suggestive of insulinoma;

Figure 1. Axial section of the abdominal magnetic resonance imaging
scan—an oval-shaped, well-marginated, T1-isointense to splenic paren-
chymal, T2-hyperintense mass lesion with no restricted diffusion in
diffusion-weighted imaging/apparent diffusion coefficient images, meas-
uring 3.64 x3.72 x2.63 cm in Hx T x AP diameter.

She subsequently had an open distal
pancreatectomy performed with complete
resolution of symptoms. Histopathologic
examination showed a NET, most probably
insulinoma (Fig. 2)




= [he 72-hour prolonged fast with
measurement of blood glucose,
serum insulin, C-peptide, and
proinsulin levels is a definitive
diagnostic test for insulinomas, but
may need to be terminated earlier if
hypoglycemia sets in, and modified
on account of cost and availability of
anhalytes.
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s Twenty minutes after induction of general anesthesia, the BIS value
was approximately 20 to 25. The patient’s hemodynamics were stable.
Arterial blood sampling showed normal electrolytes and acid-base
status but severe hypoglycemia with a blood glucose level of 0.98
mmol/L (Table (Table2).2). Arterial blood gas analysis at the time
showed: pH 7.43, PaCO, 39 mm Hg, PaO, 214 mm Hg, HCO,_ 26
mmol /L, base excess 2 mmol/L, lactate 0.63 mmol/L. Repeat finger
stick glucose testing gave a result of 0.96 mmol/L.

40 milliliters of 50% dextrose were administered intravenously followed by an
infusion of 5% dextrose. One hour later, the laboratory technologist reported
the blood glucose was 0.45 mmol/L. The laboratory test results were as follows:
low hemoglobin 8.4 g/L (normal 11-17.2 g/L), mild hypokalemia 3.4 mmol/L
(normal 3.5-5.1 mmol/L), and hypoalbuminemia 26.5 g/L

Ten minutes after treatment, the patient’s blood glucose was 5.3 mmol/L and
the BIS was about 40. Twenty minutes after treatment, the glucose had risen
to 10.7 mmol/L while the BIS ranged from 40 to 50. Recovery from anesthesia,
extubation, and postoperative recovery were unremarkable.
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EEU,%?Comparative study of hypoglycaemia induced
by opioids. Is it a class effect?

m Basile Chrétien et al :Expert Opin Drug Saf.2019 Oct;18(10):987-992

Objective: Drug-induced hypoglycaemia has been described with the use of tramadol and methadone. The
authors aimed to determine if drug-induced hypoglycaemia could be a class effect for opioids. Methods: The
authors performed a disproportionality analysis in VigiBase®, the WHO global individual case safety report
database with nine opioids (codeine, fentanyl, hydromorphone, methadone, morphine, oxycodone, tramadol,
buprenorphine and nalbuphine) using the broad Standardised MedDRA Query for hypoglycaemia. The authors
also carried out a descriptive study of opioid-induced hypoglycaemia in the French PharmacoVigilance
DataBase (FPVDB) using the MedDRA Preferred Term 'hypoglycaemia’. Results: The global adjusted
Reporting Odds Ratio (aROR) value for the 9 opioids was 1.53 (95% CI 1.52-1.54). The aROR ranged from
1.09 to 1.97 depending on the opioid, but all were statistically significant. A sex ratio of 0.74 was found for the
reports of opioid-induced hypoglycaemia in Vigibase®. The authors also found 133 reports of hypoglycaemia
in the FPVDB related to opioids. Among the reports, 55 were glycaemic imbalances 1n diabetics occurring
shortly after the start of opioid treatment. Conclusion: This work highlighted a significant association between
all op1oids and hypoglycaemia, thereby indicating that opioid-induced hypoglycaemia is probably a class
effect. Women and/or diabetics seem to be more at risk for developing opioid-induced hypoglycaemia
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