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Abstract 
Background: There are many causes of the etiology of hypoglycemia. Hy-
poglycemia is very rare in individuals without diabetes. Although it can ac-
company islet cell malignancies such as insulinoma, it is much less common 
in solid organ tumors such as hepatocellular carcinoma as a component of 
paraneoplastic syndrome. Case Presentation: We present a 58-year-old male 
patient with no additional disease, who was examined for resistant hypogly-
cemia and was diagnosed as having hepatocellular carcinoma radiologically 
for the first time. Insulin level measured when serum glucose was 44 mg/dl: 
0.4 µU/mL, c-peptide level: 0.355 ng/mL detected. Viral serology was found 
to be positive for HbsAg. In dynamic magnetic resonance imaging, showing 
continuity in segments 6 - 7 and 8 in the right lobe, and also partially towards 
5, heterogeneous hyperintense in T2 A’s, diffusion-limiting, heterogeneous 
contrast enhancement in postcontrast series, cystic-necrotic in the center. 
The alpha-fetoprotein level was 60,500 ng/mL. Conclusion: Paraneoplastic 
hypoglycemia due to underlying malignancies should be considered in pa-
tients presenting with hypoglycemia. 
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1. Introduction 

There are many causes of the etiology of hypoglycemia. It is often seen as a side 
effect of the treatment of diabetes. The most common cause of hypoglycemia is 
sulfonylurea or exogenous insulin usage as a treatment of diabetes. However, 
organ failure, sepsis, alcoholism, and gastric bypass are also common etiologies. 
Hypoglycemia is very rare in individuals without diabetes. Although it can ac-
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company islet cell malignancies such as insulinoma, it is much less common in 
solid organ tumors such as hepatocellular carcinoma as a component of para-
neoplastic syndrome. It constitutes approximately half paraneoplastic hypogly-
cemia due to non-islet cell tumors, whereas HCC constitutes only one-fourth of 
hypoglycemia. Islet tumors of the pancreas cause hypoglycemia with excessive 
insulin production. Extra pancreatic (non-islet) tumors have hypoglycemia with 
concurrent low insulin levels. Proposed mechanisms for hypoglycemia of extra-
pancreatic tumors include increased and preferential glucose utilization by tu-
mors, failure of glycogenolysis, and decreased gluconeogenesis [1]. Hepatocellu-
lar cancer (HCC) is the most common primary tumor of the liver and accounts 
for 80% - 90% of primary liver cancers. Diagnosis of HCC is a difficult case, 
generally; serum markers, one or more imaging modalities, and histological con-
firmation are required. Delays in diagnosis can occur because of the absence of 
pathognomonic symptoms for HCC and the large functional reserve of the liver. 
The paraneoplastic syndrome can be observed especially in HCC cases with large 
diameters and high alpha-fetoprotein (AFP) values and it has been associated 
with poor prognosis [2] [3]. It has been reported that hypoglycemia occurs in 
approximately 4% - 27% of patients with a diagnosis of HCC. HCC usually 
presents with complaints of right upper quadrant pain, distention, icterus, and 
weight loss. Hypoglycemia is a rare clinical presentation [4]. Non-islet cell tumor 
hypoglycemia (NICTH) presents as recurrent or constant hypoglycaemic epi-
sodes and mostly affects elderly patients with advanced tumors [5]. Occasionally, 
these hypoglycaemic episodes can predate the diagnosis of the underlying tumor 
[6]. A 58-year-old male patient diagnosed as having hepatocellular carcinoma 
with resistant hypoglycemia was reported in this paper. Written informed con-
sent was obtained from the patient participating in this study. 

2. Case Presentation 

A 58-year-old male patient was admitted to the psychiatry clinic with the pre-
diagnoses of dissociative disorder and conversion disorder due to headache, diz-
ziness, and disorganized behavior for 2 months. It was discovered that the pa-
tient had hypoglycemia in the follow-ups. Due to persistent hypoglycemia des-
pitedextrose infusion, further investigations were conducted. He had no pre-
vious history of systemic disease and no history of drug use. Upon physical ex-
amination, his general condition was moderate, conscious, oriented, and coop-
erative. His blood pressure was 140/90 mmHg, heart rate was 85/minute and 
body temperature was 36.2˚C. The liver was palpated 4 cm below the right rib. 
In laboratory examinations, complete urinalysis was normal. In the complete 
blood count, white blood cell count was 6.910/mm3, hemoglobin 14.6 g/dL, and 
platelet count was 251.000/mm3. Alanine aminotransferase: 83 U/L (N: 0 - 40 
U/L) Calcium: 8.3 mg/dL, albumin was 4.74 g/dL. Serum electrolytes were nor-
mal. Prothrombin time and activated partial thromboplastin time were normal. 
C-reactive protein was 10 mg/dL, sedimentation was 19 mm/hour. Fingertip 
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glucose was 29 mg/dL. Insulin, c-peptide, cortisol, and serum glucose were stu-
died at the time of hypoglycemia. Insulin level measured when serum glucose 
was 44 mg/dl: 0.4 µU/mL (N: 1.9 - 23 µU/mL), c-peptide level: 0.355 ng/mL (N: 
1.1 - 4.4 ng/mL), cortisol: 12.2 ug/dL detected (Table 1). An Adrenocorticotrop-
ic hormone (ACTH) stimulation test was performed to rule out the diagnosis of 
adrenal insufficiency. Any cortisol level was found to be >18 ug/dL. Adrenal in-
sufficiency was ruled out. 

Considering that the patient may have paraneoplastic hypoglycemia, thorax 
and abdomen imaging were performed for solid tumors. Thorax computed to-
mography was unremarkable. In dynamic magnetic resonance imaging, the liver 
was approximately 132 × 124 × 120 mm in size in its widest part, showing con-
tinuity in segments 6 - 7 and 8 in the right lobe, and also partially towards 5, he-
terogeneous hyperintense in T2 A’s, diffusion-limiting, heterogeneous contrast 
enhancement in postcontrast series, cystic-necrotic in the center (Figure 1). A  
 
Table 1. Patient’s laboratory values. 

White blood cell 6.910/mm3 Alanine aminotransferase 83 U/L 

Hemoglobin 14.6 g/dL Calcium 8.3 mg/dL 

Thrombocyte 251.000/mm3 Albumin 4.74 gr/dL 

C reactive protein 10 mg/dL Sedimentation rate 19 mm/saat 

Glucose 44 mg/dL Cortisol 12.2 ug/dL 

İnsulin 0.4 μU/mL C-peptide 
0.355 

ng/mL 

HbsAg* 
Positive  

(3762 S/Co) 
Alpha-fetoprotein 

60,500 
ng/mL 

*HbsAg: hepatitis B surface antigen. 
 

 
Figure 1. The mass lesion in the liver compatible with HCC. 
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Figure 2. A hypermetabolic lesion with heterogeneous increased FDG 
uptake was observed in the liver. 

 
space-occupying lesion image with components was observed. The pancreas is of 
normal size and normal localization; its internal structure is smooth and its out-
er contours are lobulated. A positron emission tomography (PET/CT) with fluo-
rine-18-fluorodeoxyglucose (18-FDG) was performed. A hypermetabolic lesion 
with heterogeneous increased FDG uptake was observed in the liver (Figure 2). 
The alpha-fetoprotein level was 60,500 ng/mL (N: 0 - 5.8 ng/mL). Biopsy was not 
performed on the patient since the patient’s current imaging methods and high 
AFP level were compatible with HCC. Viral serology was found to be positive for 
HbsAg. HBV DNA was 2556 IU/mL and entecavir 1 mg/day was started. IGF-II 
measurement was attempted, but the assay is not available in Turkey. The pa-
tient required treatment with dextrose in continuous infusion to achieve normal 
blood glucose and to remain symptom-free. The patient was started on 2 × 20 
mg methylprednisolone treatment. Then, the dose was gradually reduced and 
steroid treatment was implemented at the physiological dose. It was accepted as 
inoperable by the surgical oncology council. The patient underwent transarterial 
chemoembolization. Octreotide was given to the patient whose hypoglycemia 
attacks continued after transarterial chemoembolization. There was no im-
provement in blood sugars with octreotide treatment either. The patient under-
went chemoembolization with antineoplastic drug together with lipiodol, twice 
in total, by preserving the hepatic artery branches feeding the normal liver pa-
renchyma. In control films, it was observed that the vascularization of the mass 
decreased significantly and intra-mass stagnation developed. No complications 
were observed after the procedures. Lastly, 400 mg/day sorafenib treatment was 
started in the patient with resistant hypoglycemia. The patient is still receiving 
sorafenib and physiological doses of prednisolone. Dextrose infusion is given to 
achieve normal blood sugar. Response to treatment will be evaluated 2 months 
later by control PET-CT and whether there is a decrease in hypoglycemia attacks. 
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3. Discussion 

High glucose use in patients with decreased gluconeogenesis plays an important 
role in the pathophysiology of hypoglycemia in non-islet cell malignancies such 
as HCC. This type of NICTH (type A) is observed in late-stage HCC when the 
tumoral burden is high and hepatic destruction is extensive [7]. In such cases, 
insulin and C-peptide levels are found to be low [8]. While glucose level was low 
in our case, insulin and C-peptide levels measured were significantly low. 
Another cause of paraneoplastic hypoglycemia is increased glucose utilization 
due to stimulation of insulin receptors and excessive production of tumoral in-
sulin-like growth factor-2 (IGF-2). In type B NICTH, there is increased tumor 
secretion of incompletely processed IGF-2 (pro-IGF-2), which is poorly metabo-
lized due to defective hepatocytes in cirrhosis. This defective pro-IGF-2 is small-
er, crosses the capillary membranes easier, and stimulates more insulin receptors 
throughout the body than normal IGF-2. This occurs early in liver disease and is 
characterized by overwhelming tissue glucose uptake and severe, persistent hy-
poglycemia [9] [10]. In our patient, clinically due to persistent hypoglycemia, it 
was thought to be Type B in the foreground. However, high tumor burden, low 
insulin, and c-peptide levels were observed to be compatible with Type-A. 

About 90% of patients with HCC have cirrhosis, usually due to chronic alco-
hol use and chronic viral hepatitis B and C. HCC may occur before cirrhosis de-
velops in some cases of chronic hepatitis B [11]. The emergence of hepatocellu-
lar carcinoma before the development of cirrhosis in our patient is another im-
portant feature of the case. Treatment options such as frequent nutrition, paren-
teral dextrose infusion, corticosteroids, glucagon, and growth hormone are used 
successfully in the treatment of hypoglycemia [12]. Dietary advice regarding 
frequent intake of complex carbohydrates is beneficial. Steroids are the most 
used drug to treat HCC-associated hypoglycemia. The therapeutic effect is based 
on hepatic gluconeogenesis stimulation and peripheral glucose intake inhibition. 
Furthermore, steroids can reduce “big” IGF-2 levels, whether it is through a re-
duction of production or promoting a maturation process of pro-IGF-2 and 
normal complex formation [13]. The beneficial effects of corticosteroids are re-
versible when treatment is withdrawn or when the dose declines below a critical 
threshold [5]. The combination of corticosteroids and GH has also been pro-
posed as a palliative treatment option [14]. GH stimulates hepatic gluconeoge-
nesis and glycogenolysis as well as the production of IGF-binding protein-3 and 
acid-labile subunit [15]. Somatostatin analogs such as octreotide generally do 
not restore blood glucose levels to normal in non-islet cell tumor hypoglycemia. 
In our patient, blood glucose levels did not return to normal after octreotide 
treatment. We administered parenteral dextrose infusion and corticosteroid 
treatment to the patient. Thus, we prevented complications that may arise from 
hypoglycemia in the period until the initiation of the underlying HCC treatment. 
The main treatment for hypoglycemia due to paraneoplastic syndrome is to treat 
the underlying malignancy and appropriate surgical resection is the most effec-
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tive treatment option. Chemotherapy, embolization, and radiotherapy are other 
treatment methods [16]. Since our patient was considered inoperable, transar-
terial chemoembolization was performed and sorafenib treatment was started. 
Consequently, paraneoplastic hypoglycemia due to underlying malignancies 
should be considered in patients presenting with hypoglycemia. 
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