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Abstract

We present a case of a patient with metastatic synovial cell sarcoma 
of the lung with paraneoplastic production of insulin like growth fac-
tor (ILG-F) whose main symptom was generalized weakness due to 
severe hypoglycemia, and we also provide a brief discussion of the 
management of hypoglycemia at the end of life.
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Introduction

When blood glucose level falls below 70 mg/dL (3.9 mmol/L), 
most patients begin to exhibit symptoms of hypoglycemia, both 
sympathetic (tachycardia, palpitations, diaphoresis, and trem-
ulousness) and parasympathetic (nausea and hunger). Symp-
toms of neuroglycopenia can appear at blood glucose levels 
of 50 mg/dL (2.8 mmol/L) and include irritability, confusion, 
blurred vision, tiredness, difficulty speaking, and headaches. 
The most severe complications of hypoglycemia include sei-
zure, coma, and death, which can occur at blood glucose levels 
of < 40 mg/dL [1]. This severe hypoglycemia requires assis-
tance of another person to actively administer carbohydrates, 
glucagon, or take other corrective actions [2]. Hypoglycemia 
is confirmed by documentation of Whipple’s triad: symptoms 
suggesting of hypoglycemia, a low plasma glucose concentra-
tion at the time of symptoms and resolution of the symptoms 
after the plasma glucose level is raised [3]. Hypoglycemia may 
also go unrecognized in the elderly population because of re-
stricted communication, cognitive impairment and possibly 

fewer adrenergic symptoms [4]. Risk factors for developing 
hypoglycemia include sepsis, a decrease in serum albumin lev-
el by 1 g/dL, malignancy, sulfonylurea, insulin treatment, alka-
line phosphatase level, female gender, and elevated creatinine 
levels [5]. Hypoglycemia may be a paraneoplastic syndrome 
associated with tumors that secrete ILG-F [6].

Case Report

A 73-year-old white male presented to the emergency room 
via paramedics with generalized weakness. He was found to 
have a fasting blood sugar of 30 mg/dL (1.7 mmol/L) by the 
paramedics without previous similar episodes or a history of 
diabetes. Additionally, the patient complained of pain limited 
more to the left thoracic region, significant shortness of breath 
even at rest with orthopnea, ongoing productive cough with 
clear phlegm and chronically swollen legs. Patient denied any 
headache, visual changes, fever or chills. He did not complain 
of any abdominal pain, nausea, vomiting and no change in 
bowel or bladder habits.

His difficulty breathing was alleviated by oxygen, nebu-
lizer treatments and draining of the pleural fluid. He had been 
on oxygen at home for the past 2 weeks and had a Pleurex 
catheter placed in the left chest wall. He was visited by nurses 
at home three times a week and each time on average 500 mL 
of the pleural fluid was drained.

The patient had a history of synovial cell sarcoma treated 
with oral chemotherapy for the past 6 years. Unfortunately, 
despite treatment, the disease continued to progress. Over 
time patient developed a large left malignant pleural effusion 
and bulky tumor burden due to the synovial cell sarcoma. He 
had also developed significant hoarseness over a period of 3 
months. Furthermore, he had a rapid deterioration over the last 
4 months with regard to weight loss of 30 pounds, hypoxia and 
rapidly accumulating pleural effusions. As a result, the patient 
was referred to hospice for symptom control and end of life 
comfort measures.

The patient was admitted to the inpatient unit and was 
treated with D10W, D50, glucagon and dietary interventions. 
He continued to have recurring episodes of hypoglycemia de-
spite the treatment.

Patient was on the following medications: tamsulosin 0.4 
mg PO daily, hydrocodone 10 mL every 6 h as need for cough, 
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furosemide 20 mg every other day, potassium chloride 10 mEq 
every other day, atrovastatin 60 mg, and hydrocodone/homat-
ropine 10 mL, also as needed for cough.

On physical examination, the patient appeared acutely ill 
with loose fitting clothes, cachectic with temporal wasting, and 
in moderate respiratory distress. His vital signs were found to 
be within normal limits except respiration of 20 breaths per 
minute. The head and neck examination found no significant 
JVD, anicteric sclera, and dry mucous membrane of the oro-
pharynx. The breath sounds were diminished mostly in the left 
hemithorax, and on the right side with some rhonchi that im-
proved with cough. Examination of the extremities revealed no 
clubbing or cyanosis. There appeared a non-tender bilateral 2+ 
pretibial edema, a mildly gross motor weakness with muscular 
atrophy. Examination of the pulses and distal extremities re-
vealed adequate perfusion. The cardiovascular and abdominal 
examinations were within normal limits.

Diagnostic studies excluded myocardial infarction, elec-
trolyte abnormalities, renal failure and infection as the etiology 
of the generalized weakness. However, his blood glucose was 
persistently low, 20 - 80 mg/dL (1.1 - 4.4 mmol/L).

CT scan of the chest without contrast revealed near com-
plete collapse of left lung with minimal aerated portions, mass-
like appearance present in the left hemithorax, predominantly 
involving the entire left upper lobe region with a separate 3 cm 
mass in the left lower lobe. There was also a large 9 cm right 
lung paramediastinal mass with an additional 1.4 cm right low-
er lobe nodule. A subcarinal lymph node was prominent. Find-
ings were consistent with bilateral neoplasm and could reflect 
primary and/or metastatic lesions. Ultrasound of the bilateral 
lower extremities revealed no DVT.

Discussion

Hypoglycemia at the end of life has not been widely reported 
in the palliative medicine literature. We did a PubMed and 
Google search using the following terms: “hypoglycemia at the 
end of life, palliation of hypoglycemia, hyperinsulinism at the 
end of life,” and found only three previous case reports that in-
volved the palliation of this symptom in association with ILG-
F producing tumors [7-9]. Hypoglycemia is an event requiring 
the assistance of another person to actively administer carbo-
hydrates, glucagon, or take other corrective actions. Glucose 
levels may not be available during the event, but resolution 
of symptoms following therapeutic intervention is considered 
sufficient evidence that it was the result of low blood glucose 
concentration [2, 3]. Whipple described a triad of low blood 
sugar, neuroglycopenic symptoms, and the return to baseline 
when glucose is administered [10]. Symptoms of hypoglyce-
mia can range from irritability, confusion, blurred vision, dif-
ficulty speaking or tiredness, usually seen with blood sugar in 
the 50 mg/dL (2.8 mmol/L), to seizures, coma or death, usually 
seen with glucose levels of less than 40 mg/dL (2.2 mmol/L) 
[11]. The symptoms of hypoglycemia can be quite uncomfort-
able and lead to anticipatory fear, a phenomenon known as 
fear of hypoglycemia (FOH) [12]. It can also have a negative 
impact on family members of patients who experience it [13].

The occurrence of hypoglycemia in older non-diabetic 

patients is associated with increased in-hospital mortality [5]. 
A review of a large number of patients who visited the emer-
gency department revealed that, in addition to patient’s age, 
any pre-existing advanced liver disease, cancer, and coexisting 
sepsis, the blood glucose level was one of the strongest pre-
dictors of death in non-diabetic patients who experienced hy-
poglycemia [14]. Other risk factors for hypoglycemia include 
sepsis, a decrease in serum albumin by 1 g/dL, malignancy, fe-
male gender and elevated creatinine levels [5]. Most recently, 
the analgesic tramadol has been identified as a potential cause 
of this disorder [15].

Barriers to recognizing hypoglycemia at the end of life

In palliative and end of life care, quality of life and comfort are 
paramount. As a result, there is a tendency to perform less tests 
and finger pricks. Another barrier is that testing is associated 
with psychological and physical discomfort due to the finger-
prick blood sampling. Additionally, there is the inconvenience 
of time requirements, physical setting and the complexity of 
the technique [16].

Hypoglycemia may also go unrecognized in the elderly 
population because of restricted communication, cognitive im-
pairment and possibly fewer adrenergic symptoms [4]. More-
over, altered mental status in a non-diabetic patient is often 
attributed to progression of the disease. Because this derange-
ment may go unrecognized, care providers need to be aware of 
its signs and symptoms and, even though finger sticks may be 
uncomfortable, they may be warranted in patients who are at 
risk, as described above [5, 16].

Management strategies

Treatment of hypoglycemia at the end of life should be con-
venient, non-invasive, consistent with the goals of care set by 
the patient, and should avoid disruption of the individual’s 
care environment. Furthermore, return to consciousness may 
not always be desirable, especially in patients who are im-
minently dying or have concomitant refractory symptoms. In 
these cases, supportive care that addresses the symptoms with-
out correcting the blood sugar may be preferred. The use of 
benzodiazepines, either intravenously or subcutaneously, may 
be effective in managing the associated anxiety from hypogly-
cemia.

In the acute setting, regardless of the etiology, boluses 
of D50W by intravenous administration, oral glucose paste 
or glucagon by intramuscular or subcutaneous route may be 
given. D50W works almost immediately and contains 25 g 
of dextrose in only 50 mL of fluid. A continuous intravenous 
infusion of D10W may also be used. However, this requires 
intravenous access which is not always possible in certain care 
settings. Glucagon typically will work within 5 min. Oral glu-
cose tablets and paste can take up to 30 min to work [6].

In patients with longer life expectancies and more chronic 
episodes of hypoglycemia, dexamethasone [7, 8] can be given 
orally or subcutaneously. Glucocorticoids are inexpensive but 
potential for short-term and long-term adverse effects has to be 
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considered [17]. Human growth hormone (HGH), octreotide, 
diazoxide, and nifedipine have also been reported as thera-
peutic options. Octreotide can cause paradoxic hypoglycemia; 
however, it may be prudent to administer a test dose to deter-
mine if it is a therapeutic option for a particular patient [17, 
18]. It should also not be used in patient with low glycogen 
stores. This can be determined by administering a 1 mg in-
travenous glucagon stimulation test [19]. These recommenda-
tions have been summarized in fast fact format elsewhere [20].

Our patient, continued

Dexamethasone, 4 mg by mouth daily, was added to the treat-
ment regimen. On day 4 post-treatment, his glucose levels 
remained above 100 mg/dL (5.6 mmol/L) and his symptoms 
stabilized. He was discharged home with hospice on day 6. 
Several weeks later, he was readmitted to the inpatient unit 
for end of life care, as he did not want to die at home. He died 
peacefully without experiencing any further drops in his glu-
cose level.

Conclusion

We presented a case of a non-diabetic patient who presented 
with hypoglycemia associated with an ILG-F producing tu-
mor. Our review of the palliative literature revealed a paucity 
of case reports of this phenomenon [7-9] and no clear guide-
lines for the management of hypoglycemia in terminally ill 
non-diabetic patients. It is possible that based on other reports 
[4, 5, 14, 15], the prevalence of this metabolic derangement is 
greater than suspected and we set out to suggest some man-
agement strategies that will surely need further study. Addi-
tionally, because this derangement may go unrecognized, care 
providers need to be aware of its signs and symptoms and, 
even though finger sticks may be uncomfortable, they may be 
warranted in patients who are at risk [5, 16].
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