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Hepatocellular carcinoma is one of the most common liver malignancies in the United 
States. Poor prognosis is associated with paraneoplastic syndromes such as 
hypercalcemia, hypercholesterolemia, or hypoglycemia. Hypercalcemia as a 
paraneoplastic syndrome of hepatocellular carcinoma has been rarely reported. We report 
a mortality case of incidentally diagnosed hepatocellular carcinoma associated with 
humoral hypercalcemia of malignancy. The patient demonstrated a fulminant disease 
course with an unexpected fatal outcome within 40 days of initial diagnosis. Our case can 
suggest importance of early definitive treatment of hepatocellular carcinoma, extremely 
close monitoring, and aggressive medical treatment when it is associated with humoral 
hypercalcemia of malignancy. 

INTRODUCTION 

Hypercalcemia, or high serum calcium level, in cancer pa-
tients is a serious and common finding in squamous cell 
carcinoma (a malignant tumor arising from squamous ep-
ithelium such as skin), multiple myeloma (a malignant tu-
mor of the plasma cells), as well as renal, bladder, breast or 
ovarian carcinomas.1 The pathophysiology through which 
hypercalcemia may occur in malignancy is via three mech-
anisms: 1) tumor secretion of parathyroid hormone-related 
protein (PTHrP), also known as humoral hypercalcemia of 
malignancy (HHM); 2) release of cytokines after metastases 
to bone tissue; and 3) tumor production of calcitriol.2 

While the association between hypercalcemia and liver 
malignancy has been documented, its incidence is rare, 
having been reported as 4-8%.3 Approximately 40 case re-
ports regarding the association of hypercalcemia and he-
patocellular carcinoma (HCC) have been published since 
the first 1963 report.4 The presence of paraneoplastic syn-
dromes (clinical syndromes that are the consequence of ma-
lignant disease) such as hypercholesterolemia, hypo-
glycemia, and hypercalcemia in HCC are known to be a poor 
prognostic factors.5 In addition, many of the case reports 
have shown that definitive therapy for HCC could control 
hypercalcemia.5,6 

In this paper, the authors report a case of hepatocellular 
carcinoma in a patient who presented with non-specific 
symptoms and was later found to have hypercalcemia due 
to paraneoplastic secretion of PTHrP from the HCC. The 
patient’s hypercalcemia failed to be properly controlled re-
sulting in a fulminant and fatal outcome. 

CASE REPORT 

A female in their late 60’s with a history of daily alcohol 
use presented to the emergency department with new onset 
confusion, generalized weakness, and abdominal pain. 
Physical examination was negative for any focal neurolog-
ical deficit except altered mentation. Blood chemistry 
showed corrected total serum calcium level of 12.6 mg/dL, 
aspartate aminotransferase (AST) of 129 IU/L, total biliru-
bin of 2.3 mg/dL, direct bilirubin of 1.0 mg/dL, and serum 
ammonia of 56 umol/L. 

Her Hepatitis C antibody was positive. Both computed 
tomography (CT) of the head and magnetic resonance imag-
ing of the brain were negative for acute stroke. Her altered 
mentation was attributed by the authors to a toxic-meta-
bolic etiology. She was treated with intravenous (IV) 0.9% 
sodium chloride infusion, lactulose, and rifaximin, which 
did not improve her mentation. 

A CT of the liver showed a 10 x 6 cm-sized right hepatic 
mass demonstrating arterial hypervascularity and venous 
washout features of HCC with a few satellite masses in the 
setting of cirrhosis (Figure 1A). A right main portal vein tu-
mor thrombus was also seen (Figure 1B). 

The patient’s alpha-fetoprotein and carbohydrate anti-
gen 19-9 were both elevated at 76.5 ng/mL and 168.4 U/
mL, respectively. HCC was diagnosed from the character-
istic CT findings based on the diagnostic guideline of the 
2016 American Association for the Study of Liver Diseases.6 

A CT of the chest ruled out intrathoracic metastases and 
primary breast or lung cancer. 

A work-up for hypercalcemia showed low serum intact 
parathyroid hormone (PTH) (14 pg/mL), low 25-hydroxyvi-
tamin D (10 ng/mL), and normal 1,25-dihydroxyvitamin D 
(24 pg/mL). Bone-specific alkaline phosphatase was elevat-
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ed at 25.1 ug/L. Urine protein electrophoresis showed no 
protein. PTHrP was found to be elevated at 39 pg/mL. HHM 
was diagnosed. 

The patient was started on ergocalciferol (vitamin D2) 
50,000 units weekly for a period of 12 weeks. Despite IV flu-
id administration, total serum calcium levels continued to 
remain high. Given her diagnosis of cirrhosis, IV hydration 
was discontinued to prevent fluid overload. She was given a 
dose of IV furosemide (a loop diuretic agent) 20 mg to which 
the total serum calcium did not respond. The patient was 
then started on IV zoledronic acid (a bisphosphonate that 
prevents bone resorption) 2 mg trial on day 9 after presen-
tation with no improvement in calcium level. 

The Tumor Board at the authors’ institution recom-
mended systemic treatment options including targeted 
therapy or immunotherapy depending on performance sta-
tus. Patient and the family declined definitive anti-HCC 
treatment, and requested discharge with preferring clinic-
based follow-up, an appointment at which the patient failed 
to show. 

Twenty-two days later, she was readmitted to the au-
thors’ hospital with worsening symptoms of confusion, ab-
dominal pain, and overall weakness. Her total serum calci-
um was 11.9 mg/dL. Zoledronic acid 2 mg IV was started. 
At 72 hours after administration, total calcium was 11.5 mg/
dL. Five days later, the patient was again administered 4 
mg of IV zoledronic acid with a post-24 hour total calcium 
of 11.7 mg/dL. Her glucose level oscillated between 50-90 
mg/dL and was never above 100 mg/dL in comparison to 
her previous admission. Upon discharge, her total calcium 
remained elevated at 11.7 mg/dL. The patient’s family had 
planned for her to follow-up at the Endocrinology, Oncol-
ogy, and Hepatology clinics but died before those appoint-
ments, 40 days after initial hospital presentation. 

DISCUSSION 

Our case showed a patient with newly diagnosed hypercal-
cemia in the less common setting of HCC, and a fulminant 
course of hypercalcemia which failed to be controlled with 
IV fluids, furosemide and bisphosphonate therapy. Her risk 
factors for HCC had included a previous diagnosis of hepati-
tis C, without treatment, and alcohol abuse. 

Of the three mechanisms that lead to malignant hyper-
calcemia,1 85% of published cases have been caused by 
bone metastases whereas HHM was only found in approxi-
mately 10-15% of cases.7 It is unclear whether our patient 
had bony metastasis since a bone scan was not performed. 
We have concluded that a bone scan would have been un-
likely to change the patient’s clinical outcome as her hyper-
calcemia was more likely secondary to PTHrP combined ef-
fects on her bones and kidneys. Other laboratory findings 
such as low intact PTH and normal 1,25-dihydroxyvitamin 
D with elevated PTHrP were also consistent with HHM.8,9 

In 2005, Huh et al. reported a median survival time of 
120 days after an HCC diagnosis, and 15 days after the de-
velopment of HHM.10 This is consistent with our patient’s 
model for end-stage liver disease (MELD) score of 16 points 
with an estimated three-month mortality of 6%. In 2002, 
Luo et al. reported the median survival from the occurrence 
of paraneoplastic manifestation as 36 days.11 This data is 

Figure 1A. Computed tomography image of the liver 
with contrast showing a large, about 10 x 6 cm-sized 
right hepatic mass (black bold arrows). 

Figure 1B. Computed tomography image of the liver 
with contrast showing about 4 x 2 cm-sized right 
main portal vein thrombosis (white thin arrow). 

also consistent with the 40-day survival of our patient. 
Other well-recognized paraneoplastic factors associated 

with poor prognosis in HCC patients are hypoglycemia and 
hypercholesterolemia. Hypercholesterolemia is usually de-
veloped earlier in the course while hypoglycemia and hy-
percalcemia are considered terminal events.5 Our case also 
demonstrated episodes of hypoglycemia during her second 
hospitalization, perhaps due to her rapid tumor growth or 
inability of liver to meet metabolic demands. 

Regarding the treatment of HCC, clinical evidence sug-
gests that mass resection with or without lymph node dis-
section in patients with preserved hepatic function (Child-
Pugh class A) is the first step.6 Our patient, however, 
demonstrated compromised liver function as evidenced by 
a Child-Pugh score of 11 points (class C) with a total biliru-
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bin of 3.4 mg/dL, albumin of 1.94 g/dL, international nor-
malized ratio of 2.18, lack of ascites, and the grade 2+ en-
cephalopathy with behavioral changes. Furthermore, she 
did not meet the Milan or University of California San Fran-
cisco liver transplant criteria as she had an involvement of 
the right main portal vein and its proximal and anterior 
branches. The latter also made mass resection a less feasi-
ble option. 

The response rate of HHM to IV bisphosphonates has 
been found to be about 57%.12 Oida et al. evaluated 17 
cases of HCC-associated hypercalcemia and found a 100% 
response rate to IV bisphosphonates.13 However, published 
case reports of PTHrP- mediated hypercalcemia still show 
mixed outcomes in responsiveness to medical therapy, es-
pecially bisphosphonate therapy. Wimalawansa reported 
that serum PTHrP concentration >12 pg/mL is mostly as-
sociated with smaller reduction in hypercalcemia and with 
high recurrence within 14 days of therapy.14 

As second-line options, calcitonin and glucocorticoid 
could have been considered. However, the medical team 
was concerned about calcitonin use given its possible as-
sociation with malignancy,15 especially regarding liver can-
cer as recent population-based case control study showed 
that calcitonin use might increase the risk of liver cancer.16 

Corticosteroid therapy was deferred given its limited effec-
tiveness to 1,25-dihydroxyvitamin D-related hypercalcemia 
seen in granulomatous disease.17 

Many of the case reports of HCC-associated hypercal-
cemia showed normalization of calcium level by tran-
scatheter arterial embolization (TACE).18–20 However, we 
were not able to perform TACE because the patient had 
Child-Pugh class C with clinical hepatic encephalopathy 
and malignant portal vein thrombosis. These are all ab-
solute contraindications for TACE.20 Mallik et al. observed 
that achieving a reduction in calcium levels could prolong 
patient survival.12 Our patient’s liver function continued to 
decline as demonstrated by the doubling of AST level over 
30 days. Our patient’s worsening encephalopathy possibly 
further contributed to her non-adherence with laboratory 
and outpatient follow-up recommendations. 

This case may have limited applicability to other pa-
tients. First, it was difficult for us to prove that the patient 
died directly from hypercalcemia as the cause of death 
could have been multifactorial. While it is possible that her 
hypoglycemia might have contributed to her death, it was 
noted that the glucose levels improved prior to the hospital 

discharge while the calcium levels were still elevated. An-
other critical point is that the patient’s post-discharge hy-
percalcemia was not properly controlled and monitored. 

The zoledronic acid was started with 2 mg trials twice 
due to a concern for side effects even though 4 mg is the 
standard starting dose. While it is recommended to wait at 
least seven days after the zoledronic acid treatment to con-
sider repeat treatment, post-treatment calcium level was 
obtained only 24 hours to three-to-four days in our case. 
In addition, patient’s calcium levels were not properly fol-
lowed as she was discharged from the hospital per her re-
quest and she failed to go to outpatient appointments. 

CONCLUSIONS 

This case report suggests that intensive medical therapy 
and monitoring with proper patient education should be 
considered when managing HHM secondary to HCC. This 
case also suggests the importance of a proper transition 
from inpatient setting to optimize clinic-based primary care 
physician follow-up. 

Although HHM secondary to PTHrP production in HCC is 
rare, it is possible and should be considered on the differen-
tial diagnosis when presented with similar clinical scenario 
of hypercalcemia. Given that hypercalcemia can be a poor 
prognostic factor with possible fulminant and fatal clinical 
course, more aggressive medical therapy for hypercalcemia 
should be considered when a patient with HCC shows hy-
percalcemia. Furthermore, careful consideration of the fea-
sibility of primary cancer treatment such as mass resection, 
TACE, and/or systemic therapy such as targeted therapy or 
immunotherapy may be critical in the management of HCC-
associated HHM. 
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