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ABSTRACT

A 71-year-old female with biopsy-proven liver cirrhosis was
brought to the ER due to confusion for 5 days. She was
diagnosed with acute decompensated liver disease and hepatic
encephalopathy. Investigations also revealed PTH-dependent
hypercalcemia. Both of these entities could be causing her
symptoms. Neck ultrasound did not reveal any parathyroid
lesions. Alteration in mental status persisted even after the
management and resolution of hepatic encephalopathy.
Symptomatic resolution occurred after normalization of her
calcium levels which required normal saline, cinacalcet as
well as calcitonin over the course of 7 days. Hypercalcemia
secondary to chronic liver disease should be considered in the
differential diagnosis of patients with liver cirrhosis presenting
with an altered mental status. Hypercalcemia of chronic liver
disease is not always transient and managed with normal saline
as previously reported; It could necessitate more aggressive
therapy with calcitonin and cinacalcet as reported in this case.
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Background

Chronic liver disease is known to cause hyper-
calcemia when complicated by cholangiocarci-
noma and hepatocellular carcinoma. However,
there is no clear understanding of hypercalcemia
resulting from advanced chronic liver disease in
the absence of hepatic neoplasia.

The majority of the studies have shown a clear
correlation between vitamin D deficiency and
chronic liver disease. Other studies investigating
the correlation between parathyroid hormone
level, calcium level and chronic liver disease
have shown inconsistent findings. Hypercalce-
mia and secondary hyperparathyroidism have
been reported to be complications of chronic
liver disease, each as an entity on its own. This
is the first article that shows the coexistence of
hyperparathyroidism and symptomatic hyper-
calcemia in a setting of chronic liver disease.
Case presentation

A 71-year-old female with a past medical history
of hypertension, diabetes mellitus type 2, nonal-
coholic liver steatohepatitis and biopsy-proven
cirrhosis complicated by hepatic encephalopa-
thy with esophageal varices presented with con-
fusion for the past 5 days.

Investigations

She was diagnosed with decompensated liver
disease and hepatic encephalopathy. Her
MELDNa score was 19. She was also found to
have an elevated albumin-corrected total cal-
cium level of 13.9 mg/dL. Her baseline albumin-
corrected total calcium level was between 10 to
11mg/dL since January 2018 and had not been
previously investigated. Her ionized calcium was
1.71 mmol/L, PTH was elevated at a level of 72
pg/mL and 25-hydroxyvitamin D and 1-25 dihy-
droxyvitamin D were found to be low at 15 ng/mL
and less than 8pg/mL respectively. Her PTH re-
lated peptide was unmeasurable. A morning cor-
tisol was 18.6mg. Ultrasound of the thyroid and
soft tissue of the neck showed no extrathyroidal
lesions to suggest parathyroid adenoma. A ses-
tamibi scan was ordered but not done. An
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abdominal ultrasound showed cirrhotic morphol-
ogy of liver with possible hypoechoic nodule
along the inferior left hepatic lobe and an alpha-
fetoprotein level of 3.7 ng/mL. She was not tak-
ing thiazides, vitamin A, lithium or antacids that
would cause an elevation in her serum calcium
level. She was diagnosed with primary hy-
perparathyroidism with a component of second-
ary hyperparathyroidism.

Differential Diagnosis

The first important step in determining the etiol-
ogy of this individual's hypercalcemia was
checking a parathyroid hormone (PTH) level.
The PTH was elevated mitigating against exog-
enous calcium intake, granulomatous or tumor
mediated hypercalcemia and consistent with hy-
perparathyroidism. In this case, the hypercalce-
mia was attributed to primary hyperparathyroid-
ism which was worsened by correcting her pre-
vious vitamin D deficiency. A neck ultrasound
failed to reveal parathyroid enlargement. A 24-
hour urine for creatinine clearance and calcium
excretion were done to rule out familial hy-
pocalciuric hypercalcemia after stopping diuret-
ics for three days and was normal. Her renal
function was normal and thus tertiary hyperpara-
thyroidism was not a consideration.

Treatment

On day 2, her albumin-corrected total calcium
level and ionized calcium increased to 13.5
mg/dL and 1.7 mmol/L respectively. She was
managed with normal saline. Furosemide and
spironolactone were held because of non-oligu-
ric acute renal failure with a creatinine level of
1.56 mg/dL. Diuretics were held which allowed a
urine sample for calcium and creatinine to be ob-
tained to rule out familial hypocalciuric hyper-
calcemia. Her 24-hour urine calcium level was
344 mg/24hr and urine creatinine was 0.8
gm/24hr. On day 3, she was started on 30 mg of
cinacalcet twice a day because her albumin-cor-
rected calcium levels remained elevated even
after hydration (figure 1).

Figure 1: Serial measurement of serum albumin-corrected calcium levels after initiation of Cinacalcet on day 3 and a
dramatic decrease in this level after doubling the dose of Cinacalcet and initiation of Calcitonin on day 6.
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Initiation of Cinacalcet

On day 5 of admission, her albumin-corrected
total calcium level increased to 13.3 mg/dL and
ionized Ca+ 1.77 mmol/L. Despite normalization
of liver function tests the patient still had an al-
teration in her mental status. The dose of ci-
nacalcet was increased from 30 to 60mg twice a
day and two doses of calcitonin 300U subcuta-
neously every 12 hours were given after the
urine was collected on day 6. Her calcium-creat-
inine clearance ratio (CCCR) was shown to be

DAY
Initiation of calcitonin + increase Cinacalcet

4% which supported the diagnosis of primary hy-
perparathyroidism rather than familial hypocalci-
uric hypercalcemia. Her calcium levels normal-
ized on day 7 of admission. On the day of dis-
charge her albumin-corrected total calcium level
was 8.3 mg/dL and ionized calcium was 1.00
mmol/L. A summary of the patient’s pertinent la-
boratory values reported from day of admission
until day of discharge is presented in (Table 1).

Table 1: Pertinent laboratory values during hospitalization

Day
Parameter 1 2 3 4 3 33 T ] 12 Reference Range
Total calcium (mg'dL}) 12.9 126 12.4 12.6 12.2 11.3 &.6 7T 6.5 8.5-10.5
Serum albumin (gidL) 28 2.6 259 259 27 26 2.6 2.4 2.1 3.6-5.0
Corrected calcium
(mgfdL) 13.9 13.7 13.3 13.5 13.2 12.4 97 9.0 8.3 8.5-10.5
lonized calcium
(mmol/L) 1.71 1.68 1.69 1.75 1.69 1.26 1.2 1.0 1.15-1.30
Serum phosphorus
(mgfdL) 27 21 22 2.4 1.8 1.8 31 30 2547
Total Bilirubin (mg/dL} 40 3T 30 34 29 26 2.4 23 1.8 0214
AST (UIL) 41 35 45 49 54 43 43 40 40 10-40
ALT (UL} 26 24 25 23 26 26 30 27 23 7-35
ALP (LIL) 153 133 122 135 117 124 165 159 136 30-110
PT (zeconds) 15 177 97131
Serum creatining
(mgldL) 1.56 1.52 1.56 1.47 1.54 1.22 1.28 1.34 1.63 0.5-1.4

Outcome and follow-up

After complete workup, the options of parathy-
roidectomy versus medical therapy with ci-
nacalcet 90mg twice a day were discussed with
the family. Indications for surgery were ex-
plained including a calcium level that is 1mg/dL
above the upper limit of normal, the presence of

osteoporosis, and a decrease in glomerular fil-
tration rate (GFR) consistent with renal dysfunc-
tion. While surgery would be appropriate based
on these criteria, the underlying liver disease
was progressive and it was elected to use ci-
nacalcet to block PTH. Since this medication re-
quires several days to lower calcium level,
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calcitonin was also used for 72 hours to lower
her calcium quickly. While this regimen was very
effective for lowering the calcium level into the
normal range and allowed the individual to be
discharged, the underlying liver disease pro-
gressed and she expired within 6 weeks of dis-
charge. Her calcium prior to her death was nor-
mal on cinacalcet.

Discussion:

Vitamin D holds significance in the maintenance
of calcium homeostasis through its vital role in
the Ca-PTH axis. However, it is still not well un-
derstood how this axis shifts in chronic liver dis-
ease (CLD). M Previous studies have shown a
wide prevalence of hypovitaminosis D in patients
with CLD due to a variety of causes. 2 Con-
versely, some studies show no association be-
tween hypovitaminosis D and CLD due to hemo-
chromatosis, ¥l non-alcoholic fatty liver disease,
I non-cirrhotic viral liver disease, [°! and liver cir-
rhosis. [67]

In past studies, vitamin D deficiency and severity
of liver disease were not consistently shown to
be correlated, 4 whereas some studies have
shown that vitamin D levels decrease as liver
damage progresses. 11011 The severity of vita-
min D deficiency was found to strongly correlate
with higher CTP and MELD scores, which may
indicate an impairment in vitamin D metabolism
among patients with liver cirrhosis. 1110

There are conflicting studies on the association
between calcium levels and liver cirrhosis. A re-
cent study conducted by Narayanasamy et al.
published in 2018 reported that 85.59% of pa-
tients with CLD have hypocalcemia, as well as
hypovitaminosis D in 69.3% of the hypocalcemic
patients. 1 The study by Duarte et al. reports
that cirrhotic patients show a clear decline in se-
rum calcium levels as opposed to noncirrhotic
patients. 61 Conversely, the study conducted by
Miroliaee, A et al. in 2010 found that liver dis-
ease, cirrhotic and noncirrhotic, holds no associ-
ation to serum calcium levels. [0

CLD is known to cause hypercalcemia when
complicated by cholangiocarcinoma and hepa-
tocellular carcinoma. However, there is not a
clear understanding of hypercalcemia resulting

from advanced CLD in the absence of hepatic
neoplasia. As shown by Gerhardt et al., eleven
patients with advanced CLD in the absence of
hepatic cancer showed a remarkable pattern of
hypercalcemia. After evaluating those patients,
nothing was shown to cause hypercalcemia. 2
Another study conducted by Kuchay, M. S. et al
also describes two cases of advanced CLD in
which hypercalcemia had developed without any
identifiable cause [%: it was suggested that
chronic liver disease as an entity on its own,
causes hypercalcemia. The correlation between
PTH levels and liver cirrhosis remains undeter-
mined, as secondary hyperparathyroidism
proved to be uncommon among patients with
hypovitaminosis D and liver cirrhosis. [0

Presently, no association is shown between
PTH levels and the severity of CLD. Miroliaee, A
et al showed that, out of 61 patients with both
CLD and vitamin D deficiency, only 6 had in-
creased PTH levels. There are currently no
known causes of the normal to low PTH levels in
vitamin D deficiency. One possibility is that PTH
secretion is suppressed by specific vitamin D re-
ceptor gene polymorphisms. 1% A study con-
ducted in 1989 measured the levels of intact,
aminoterminal, and mid-region PTH of 11 pa-
tients with severe liver disease and compared
them to 8 age-matched controls. They found that
serum PTH levels were normal in all assays. [*4
These studies conflict with the previous studies
conducted to test whether secondary hyperpara-
thyroidism occurs due to impaired liver function.
The study conducted in 1980 by Louboutin JY et
al. revealed a statistically significant increase in
amino-terminal PTH in patients with decompen-
sated liver cirrhosis compared to patients with
non-decompensated liver cirrhosis. They’ve also
noted no increase in the terminal C fraction of
PTH. 1% Atkinson MJ,et al. conducted a study in
1983 and found an increase in intact-PTH and a
decrease in carboxylregional PTH concentra-
tions. They’ve hypothesized that the elevation of
intact PTH in patients with primary biliary cirrho-
sis is due to defective Kupffer cell-mediated
cleavage of the hormone. 8] The study con-
ducted by Kirch et al. in 1990 revealed that
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although the level of albumin-corrected total cal-
cium levels of patients with liver cirrhosis were
on the lower limit of normal, the corrected cal-
cium and PTH were positively correlated, which
signifies that the elevated levels of PTH is not
reactive to calcium depletion. They’ve concluded
that the midregion PTH fragments are increased
in patients with liver cirrhosis rather than the in-
tact hormone. 7]

On another note, more research is required to
further clarify whether correcting low levels of
Vitamin D will alter the severity of CLD. The ef-
fect of vitamin D supplements on the progres-
sion and severity of liver fibrosis in NAFLD pa-
tients will be determined for the first time by the
randomized controlled trial conducted by
Ebrahimpour-Koujan, S. et al. (8l

We describe a patient with liver cirrhosis due to
nonalcoholic fatty liver disease who was found
to have significant hypercalcemia causing an al-
teration in her mental status, an inappropriately
elevated PTH level and a low Vitamin D level.
She was managed with cinacalcet and calcitonin
over the course of her admission; albumin-cor-
rected total calcium level, as well as ionized cal-
cium level, returned to normal limits by the 7th
day of admission.

Learning points

This is an atypical presentation of a forgotten
clinical entity.

Consider hypercalcemia secondary to chronic
liver disease in the differential diagnosis of
patients presenting with liver cirrhosis and al-
tered mental status.

Hypercalcemia of chronic liver disease is not al-
ways transient and managed with normal

saline as previously reported. It could necessi-
tate more aggressive therapy with

calcitonin and cinacalcet as reported in this
case.

More studies are required to determine the cor-
relation between PTH and calcium levels

in patients with advanced chronic liver disease.

References
[1] Narayanasamy K, Karthick R, Raj AK. High Prev-
alent Hypovitaminosis D Is Associated with
Dysregulation of Calcium-parathyroid Hormone-

2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

vitamin D Axis in Patients with Chronic Liver Dis-
eases. Journal of clinical and translational hepa-
tology. 2019 Mar 28;7(1):15.

Barchetta I, Angelico F, Del Ben M, Baroni MG,
Pozzilli P, Morini S, Cavallo MG. Strong associa-
tion between non alcoholic fatty liver disease
(NAFLD) and low 25 (OH) vitamin D levels in an
adult population with normal serum liver en-
zymes. BMC medicine. 2011 Dec;9(1):85.
Guggenbuhl P, Deugnier Y, Boisdet JF, Rolland
Y, Perdriger A, Pawlotsky Y, Chales G. Bone
mineral density in men with genetic hemochro-
matosis and HFE gene mutation. Osteoporosis
international. 2005 Dec 1;16(12):1809-14. CHEN
CC, WANG SS, JENG FS, LEE SD. Metabolic
bone disease of liver cirrhosis: is it parallel to the
clinical severity of cirrhosis?. Journal of gastroen-
terology and hepatology. 1996 May;11(5):417-
21.

Anty R, Hastier A, Canivet CM, Patouraux S,
Schneck AS, Ferrari-Panaia P, Ben-Amor |,
Saint-Paul MC, Gugenheim J, Gual P, lannelli A.
Severe vitamin D deficiency is not associated
with liver damage in morbidly obese patients.
Obesity surgery. 2016 Sep 1;26(9):2138-43.
Diamond TH, Stiel D, Lunzer M, McDowall D,
Eckstein RP, Posen S. Hepatic osteodystrophy:
static and dynamic bone histomorphometry and
serum bone Gla-protein in 80 patients with
chronic liver disease. Gastroenterology. 1989
Jan 1;96(1):213-21.

Duarte MP, Farias ML, Coelho HS, Mendonca
LM, Stabnov LM, Oliveira MD, Lamy RA, Oliveira

DS. Calcium - parathyroid hormone - vitamin D

axis and metabolic bone disease in chronic viral
liver disease. Journal of gastroenterology and
hepatology. 2001 Sep;16(9):1022-7.

Bouillon R, Auwerx J, Dekeyser L, Fevery J, Lis-
sens W, De Moor P. Serum vitamin D metabolites
and their binding protein in patients with liver cir-
rhosis. The Journal of Clinical Endocrinology &
Metabolism. 1984 Jul 1;59(1):86-9.

CHEN CC, WANG SS, JENG FS, LEE SD. Met-
abolic bone disease of liver cirrhosis: is it parallel
to the clinical severity of cirrhosis?. Journal of
gastroenterology and hepatology. 1996 May;11.:
(5):417-21.

Monegal A, Navasa M, Guanabens N, Peris P,
Pons F, De Osaba MM, Rimola A, Rodés J,
Munoz-Gémez J. Osteoporosis and bone mineral
metabolism disorders in cirrhotic patients re-
ferred for orthotopic liver transplantation. Calci-
fied Tissue International. 1997 Feb 1;60(2):148-
54,

[10]Miroliaee A, Nasiri-Toosi M, Khalilzadeh O, Es-

teghamati A, Abdollahi A, Mazloumi M.

IJCR: https://escipub.com/international-journal-of-case-reports/ 5



Judie hoilat et al., IJCR, 2020; 4:175

Disturbances of parathyroid hormone-vitamin D
axis in non-cholestatic chronic liver disease: a
cross-sectional study. Hepatology international.
2010 Sep 1;4(3):634-40.

[11]zhao XY, Li J, Wang JH, Habib S, Wei W, Sun
SJ, Strobel HW, Jia JD. Vitamin D serum level is
associated with Child—Pugh score and metabolic
enzyme imbalances, but not viral load in chronic
hepatitis B patients. Medicine. 2016 Jul;95(27).

[12]Gerhardt A, Greenberg A, Reilly JJ, Van Thiel
DH. Hypercalcemia: A complication of advanced
chronic liver disease. Archives of internal medi-
cine. 1987 Feb 1;147(2):274-7.

[13]Kuchay MS, Mishra SK, Farooqui KJ, Bansal B,
Wasir JS, Mithal A. Hypercalcemia of advanced
chronic liver disease: a forgotten clinical entity!.
Clinical Cases in Mineral and Bone Metabolism.
2016 Jan;13(1):15.

[14]Klein GL, Endres DB, Colonna JD, Berquist WE,
Goldstein LI, Busuttil RW, Deftos LJ. Absence of
hyperparathyroidism in severe liver disease. Cal-
cified tissue international. 1989 Sep 1;44(5):330-
4,

[15]Louboutin JY, Feuillu A, Allain H, Bernat M,
Meadeb J, Pawlotsky Y. Hyperparathyroidism
secondary to cirrhosis. Arguments supplied by
ionized calcium, urinary cyclic AMP and blood N-
terminal parathyroid hormone. Revue du rhuma-
tisme et des maladies osteo-articulaires. 1980
Dec;47(12):707-13.

[16] Atkinson MJ, Vido |, Keck E, HESCH RD. Hepatic
osteodystrophy in primary biliary cirrhosis: a pos-
sible defect in Kupffer cell mediated cleavage of
parathyroid hormone. Clinical endocrinology.
1983 Jul;19(1):21-8.

[17]Kirch W, HOfig M, Ledendecker T, Schmidt-Gayk
H. Parathyroid hormone and cirrhosis of the liver.
The Journal of Clinical Endocrinology & Metabo-
lism. 1990 Dec 1;71(6):1561-6.

[18] Ebrahimpour-Koujan S, Sohrabpour AA, Forou-
ghi F, Alvandi E, Esmaillzadeh A. Effects of vita-
min D supplementation on liver fibrogenic factors
in non-alcoholic fatty liver patients with steato-
hepatitis: study protocol for a randomized clinical
trial. Trials. 2019 Dec;20(1):153.

IJCR: https://escipub.com/international-journal-of-case-reports/ 6



	正文

