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Detecting paraneoplastic syndrome is important for the diagnosis of renal cancer. We present an incidentally detected case of

renal cancer during the investigation of new-onset hyperglycemia in a 68-year-old woman. The patient presented with palpitations
and weight loss; her laboratory findings showed hyperglycemia, anemia, and elevated C-reactive protein and alkaline phosphatase
levels. Computed tomography revealed a right renal cancer. Following tumor removal, her glycemic control improved, and insulin

therapy, which was needed preoperatively, was not needed anymore. Clinicians should suspect renal cancer in patients with

new-onset hyperglycemia occurring simultaneously with interleukin-6-associated paraneoplastic syndrome.
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1. INTRODUCTION

Detecting paraneoplastic syndromes is important for the di-
agnosis of renal cancer. It is estimated that 10%-40% of pa-
tients with renal cancer develop paraneoplastic syndromes.[!!
More importantly, the presence of paraneoplastic syndromes
may frequently constitute the initial manifestation of renal
cancer."! Hyperglycemia has been reported as a constituent
symptom of paraneoplastic syndromes,'!! and an association
between hyperglycemia and the detection of interleukin-6
in the serum and tumor of patients with renal cancer has
been suggested.>3! In addition, other features of paraneo-
plastic syndromes, such as anemia, hepatic dysfunction, and
elevation of prostaglandin levels, have also been reported
to be associated with the presence of interleukin-6 in the
setting of renal cancer.l"*3] However, the association be-
tween hyperglycemia and other symptoms of paraneoplastic
syndromes in patients with renal cancer as well as the im-
portance of this relationship in the diagnosis of renal cancer

remains unknown. Here, we report a case of renal cancer
detected incidentally during investigation for the cause of
hyperglycemia with anemia and elevation of alkaline phos-
phatase and C-reactive protein levels in a patient.

2. CASE PRESENTATION

A 68-year-old woman was admitted to our hospital with
acute-onset palpitations following an 1-week history of noc-
turia and 8% loss in body weight over 2 months. The patient
denied any history of excessive thirst, polydipsia, malaise,
lower back ache, gross hematuria. She had no significant past
medical history and reported that reports of her last medical
check-up comprising a complete blood count, blood chem-
istry, urinalysis, electrocardiogram, and chest radiograph 4
months back, were normal. There was a family history of
type 2 diabetes mellitus (patient’s mother), but no family
history of malignancy. The patient was not on any regular
medication, was a non-smoker, and consumed alcohol only
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occasionally. She denied any prior exposure to cadmium,
benzene, trichloroethylene, or asbestos.

On physical examination, her height was 146.4 cm, weight
44.0 kg, and body mass index 20.5 kg/m>. Her general ap-
pearance was unremarkable, body temperature was 37.2°C,
blood pressure was 152/88 mmHg, pulse rate was 152/min,
and respiratory rate was normal, with an oxygen saturation
of 98% on room air. Head and neck examination revealed
no features of anemia, icterus, or goiter. Examination of the
oropharynx showed no aphthae, and her mucous membranes
were moist. Cardiovascular examination was normal, and her
lungs were clear on auscultation. Abdominal examination
was unremarkable with no obvious hepatosplenomegaly or
palpable flank mass. She had no peripheral edema. Neu-
rological examination showed normal deep tendon reflexes,
and there was no evidence of impairment of her sense of
vibration.

Laboratory investigations revealed a microcytic anemia
(hemoglobin 11.0 g/dl, mean corpuscular volume 76.0 fl),
moderately elevated white blood cell and platelet counts
(10,730/p1 and 61.9 x 10*/pl, respectively), hyperglycemia
with elevated glycated hemoglobin levels (random blood
glucose 353 mg/dl and hemoglobin Alc 11.7%), elevated
alkaline phosphatase levels (667 IU/L) with normal transami-
nase levels (aspartate transaminase 25 IU/L, alanine transam-
inase 32 IU/L), moderately low albumin levels with hyper-
globulinemia (total protein 7.9 g/dl, albumin 2.5 g/dl, Im-
munoglobulin A 585 mg/dl, Immunoglobulin G 1,941 mg/dl,
and Immunoglobulin M 96 mg/dl), slightly elevated cor-
rected calcium levels (10.6 mg/dl), and severely elevated
C-reactive protein levels (17.56 mg/dl). Blood urea nitrogen
and serum creatinine levels were normal (7.1 mg/dl and 0.33
mg/dl, respectively). Spot urinalysis showed low specific
gravity (< 1.005), severe glucosuria (++++), and ketonuria.
Hematuria was not obvious (+/-), and there was no evidence
of proteinuria. Chest radiograph did not show any abnor-
mality, and an electrocardiogram revealed sinus tachycardia
(heart rate 140/min) with no other abnormal findings.

Following admission, a detailed examination focused on glu-
cose metabolism was performed. As she had been treated
with insulin injections since admission, her insulin secretion
capacity was assessed with blood or urine C-peptide lev-
els. Her anti-glutamic acid decarboxylase antibody test was
negative. Although fasting and 2-hour postprandial serum
C-peptide levels were close to the lower limits of normal
(1.16 and 1.36 ng/ml respectively), her fasting C-peptide
index (fasting C-peptide level divided by fasting serum glu-
cose level x 100 = 0.56) and 24-hour urinary C-peptide
excretion (0.2 pg/day) were quite low. She was subsequently
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diagnosed with insulin-dependent diabetes mellitus. Several
follow-on tests for the evaluation of diabetic complications
revealed no micro albuminuria, retinopathy, or neuropathy.

As this patient had presented with an unusual clinical course
for a diagnosis of type 2 diabetes, along with the presence of
unexplained abnormal laboratory findings, secondary hyper-
glycemia was also suspected. Thyroid stimulating hormone
level was normal (0.618 pIU/ml), but other hormone levels
which can be associated with control of blood glucose lev-
els were not measured (e.g. adrenocorticotropic hormone,
cortisol, glucagon, or growth hormone). Based on the ele-
vated alkaline phosphatase level and the elderly onset pat-
tern of diabetes, we strongly suspected a pancreatic cancer
in her differential diagnosis at first. Considering the low
accuracy of conventional abdominal ultrasound study for
diagnosing pancreatic tumors, we decided to perform the
computed tomography instead of echography. Abdominal
contrast-enhanced computed tomography detected the pres-
ence of a large necrotic mass on the inferior pole of the right
kidney (see Figure 1). She was thereafter diagnosed with
renal carcinoma. Her renal cancer was graded as stage II
on account of a maximum tumor diameter of 67 mm (T1b)
with no involvement of lymph nodes (NO) and no distant
metastasis (MO0) detected by chest and abdominal computed
tomography.

Figure 1. Abdominal contrast-enhanced computed
tomography imaging (Axial image showing necrotic mass
on the right kidney)

The patient was placed on a combination of insulin glargine
and aspart. A total of 43 units of insulin per day were needed
to maintain an acceptable blood glucose level in this patient.
Her tachycardia subsequently returned to normal in parallel
with the disappearance of ketonuria within several days of
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commencing insulin treatment; however, her transaminase
and alkaline phosphatase levels became elevated, accom-
panied by decreased hemoglobin and albumin levels. She
was then transferred to the urology department of another
hospital for surgical management. One and a half months
after admission to our hospital, her renal carcinoma was
removed by laparoscopic nephrectomy. After surgery, her
deranged laboratory readings (complete blood counts, hep-
atic enzyme levels, albumin levels, corrected calcium levels,
and C-reactive protein levels) gradually returned to normal.
In addition, insulin therapy was no longer required 2 months
after surgery as a result of her improved glycemic control.
At 1-year follow-up post initial admission, she was noted to
be maintaining good hemoglobin Alc levels on 750 mg of
metformin daily (see Figure 2).
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Figure 2. The course of glycated hemoglobin levels
(Following surgical removal of the tumor, glycemic control
improves, and insulin therapy is terminated)

3. DISCUSSION

We report a case of renal cancer with new-onset hyper-
glycemia. Although hyperglycemia and renal cancer might
occur independently of each other, based on the improvement
in glycemic control following removal of the renal tumor,
the patient’s hyperglycemia could be assumed to most likely
be associated with renal cancer. Although renal cancer was
incidentally diagnosed, hyperglycemia and other abnormal
laboratory findings, such as anemia and elevated levels of
alkaline phosphatase and C-reactive protein, were keys to the
diagnostic process in this case. This case therefore suggests
that renal cancer should be considered in patients with new-
onset hyperglycemia and other abnormal laboratory findings,
such as anemia or elevated levels of alkaline phosphatase or
C-reactive protein, even in the absence of typical symptoms
of renal cancer or microscopic hematuria.

New-onset or poorly-controlled hyperglycemia, thought to
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be associated with renal cancer, has been observed in a total
of 11 cases including the present case.!>%%12! Patient char-
acteristics in these cases are shown in Table 1. All patients
were noted to be over 50 years old except in one case, 5 out
of 11 cases involved new-onset hyperglycemia, and all cases
were managed surgically. Before surgery, all cases had to
either be commenced on insulin therapy or have their cur-
rent insulin doses increased in order to control their serum
glucose levels. Interestingly, glycemic control was improved
in all cases, with 9 out of 11 patients no longer requiring
insulin therapy following surgical removal of their tumors.
Pathological investigation revealed no evidence of secretion
of hormones, such as insulin, glucagon, somatostatin, or
growth hormone.!”-!

A differential diagnosis of renal cancer might seem far-
fetched based only on the presence of hyperglycemia in a
patient. In fact, in four of the reported cases including this
present case, renal cancer appeared to have been diagnosed
incidentally by computed tomography in patients presenting
with new-onset or poorly-controlled hyperglycemia without
the presence of typical symptoms or urinary findings in-
dicative of renal cancer, such as palpable renal masses, flank
pain, and gross or microscopic hematuria.!>% '] On the other
hand, it is of note that in 3 of these 4 cases, patients exhibited
abnormal hematology or serum biochemistry, including ane-
mia and/or elevated levels of alkaline phosphatase and/or
C-reactive protein.>!!l In addition, these abnormalities
were also observed in other reported cases presenting with
new-onset or poorly-controlled hyperglycemia, and even-
tually diagnosed with renal cancer.[>%3 191 These clinical
features, i.e., anemia, hepatic dysfunction, and prostaglandin-
elevation-related laboratory findings have been designated
interleukin-6-associated paraneoplastic syndrome of renal
cancer.!"*31 With regard to hyperglycemia, although the
precise pathophysiological mechanism remains unclear, the
association between hyperglycemia and interleukin-6 in re-
nal cancer has also been suggested based on pathological
findings from two previous case reports.!>3 On the basis
of these findings, it might be suggested that hyperglycemia
could frequently present with other interleukin-6-associated
abnormalities in patients with renal cancer. Although further
studies are needed to determine the exact association be-
tween hyperglycemia and interleukin-6 in patients with renal
cancer, physicians should consider renal cancer as a differen-
tial diagnosis in patients with new-onset or poorly-controlled
hyperglycemia occurring simultaneously with interleukin-
6-associated abnormalities such as anemia, deranged liver
biochemistry, and elevated prostaglandin levels.
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Table 1. Patient characteristics of reported cases with simultaneously detected hyperglycemia and renal cancer

Age and sex New-onset or Insulin
Symptoms before or at N
[reference poorly-controlle . Renal cancer-related abnormal laboratory findings dependence
number] d hyperglycemia P after surgery
. . Anemia, elevated levels of alkaline phosphatase, high
59, female [ New-onset Abdominal pain ; . phosphatase, fig No
erythrocyte sedimentation rate, hypoalbuminemia
Anorexia, change in mental status, . .
67, female m New-onset i 9 X Elevated white blood cell count, hematuria No
fever, polyuria, weight loss
Coma, fatigue, fever, hematuria, . . .
66, male il Poorly-controlled . g Anemia, elevated white blood cell count, hematuria No
weight loss
Fatigue, polydipsia, polyuria, . .
71, male ! Poorly-controlled 10U, Polydipsia, poly Elevated levels of calcium, erythrocytosis No
weight loss
. Elevated levels of C-reactive protein, elevated white blood
35, female 29 Poorly-controlled  Fever, flank pain ) pre . A Yes
cell count, high erythrocyte sedimentation rate, hematuria
) . Elevated levels of alkaline phosphatase, high erythrocyte
69, male 4 Poorly-controlled  Night sweats, weight loss X . phosp gh erythrocyt No
sedimentation rate
. L. Anemia; elevated levels of alkaline phosphatase, calcium,
2 Flank pain, hematuria, night . I ) -
59, male Poorly-controlled sweats and C-reactive protein; high erythrocyte sedimentation rate,  No
hematuria
52, female (! New-onset Abdominal pain No precise information Yes
61, female & Poorly-controlled  Abdominal pain Elevated levels of alkaline phosphatase No
. Anemia; elevated levels of alkaline phosphatase and
64, female & New-onset Weight loss ) ) ine pnasp No
C-reactive protein; hypoalbuminemia
68, female . . Anemia; elevated levels of alkaline phosphatase, calcium,
New-onset Palpitation, weight loss R . . . No
(our case) and C-reactive protein; hypoalbuminemia

In conclusion, since new-onset or deteriorated hyperglycemia

could present as a paraneoplastic syndromes of renal cancer
in association with other interleukin-6-associated paraneo-
plastic syndromes, clinicians should suspect renal cancer in

patients presenting simultaneously with these clinical fea-

tures.
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