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emergency department with hypocalcemic seizures confounded by 
medication non-adherence. With standard patient education, social 
services, and outpatient follow-up, she did well for three years, 
however had two subsequent admissions for recurrent seizures from 
non-adherence. This case highlights the difficulty providers often face 
in both communicating the importance of and ensuring outpatient 
medical adherence. We discuss implications and explore potential 
intervention strategies to facilitate healthcare providers’ ability to 
improve patient adherence.

Case Report
A 34-year-old female presented to the Emergency Department 

(ED) after having a witnessed tonic-clonic seizure while sitting on 
her sister’s porch that lasting less a few minutes. She lost control of 
her bladder. She had a mild headache after the seizure. She recalled 
several weeks of muscle fatigue, mouth and hand twitching, and 
perioral tingling. She denied trauma, fever, neck pain, or prior 
seizure disorder. Review of systems was otherwise negative. She 
was postictal initially with no medical records in our system, thus 
her past medical history was obtained by contacting her sister and 
her primary care physician in a town 3 hours away. This revealed 
a history of hypoparathyroidism since age 19 with secondary 

Introduction
Emergency medicine physicians are often faced with the 

undifferentiated seizure patient and must rapidly stabilize the patient, 
while identifying and treating the underlying cause. We present the 
case of a patient with hypoparathyroidism who presented to the 
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Image 1: EKG:  Hypocalcemia and QT-interval prolongation.
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for her severe hypocalcemia with associated seizure and EKG 
abnormalities. She was given calcium gluconate 10 ml IVPB over 
15 minutes. Additional electrolytes were replaced and antibiotics 
initiated for her urinary tract infection (UTI).

She was admitted to the hospital for further evaluation and 
management of her severe hypocalcemia, medication non-adherence, 
electrolyte imbalance, and UTI. Endocrinology was consulted and 
concluded that primary hypoparathyroidism was the cause of her 
hypocalcemia. While closely monitoring her electrolytes, she was 
transitioned to oral calcitriol, calcium carbonate, and magnesium 
oxide. The patient’s hospital stay remained uncomplicated and she 
was counseled daily on her progress by her healthcare providers.

At the time of discharge from the hospital, she received face-
to-face instructions from her physician and primary nurse on her 
diagnoses, medications, and outpatient follow-up recommendations. 
She was given prescriptions for calcium carbonate 1500 mg orally 
TID, calcitriol 0.5 mcg orally BID, and magnesium oxide 400 mg 
orally BID. She was instructed that she could substitute the calcium 
carbonate for TUMS antacid tablets (each 500 mg) if this as a more 
affordable option. The discharge nurse called her prescriptions 
into a local pharmacy and verified the next day that the patient day 
picked up the prescriptions. Social services assisted with reassigning 
a primary care physician to the local area through Medicaid (public 
insurance) and setting up an outpatient appointment in one week 
with the Endocrinologist. Although the patient failed to show up for 
her Endocrinology appointment, she did well for nearly three years, 
however was re-admitted on two subsequent ED visits for severe 
hypocalcemic seizures due to medication non-adherence.

Discussion
This case highlights the importance of patient adherence to 

medical therapy in a chronic disease state when the risk of non-
adherence leads to potentially life threatening consequences. 
We will discuss the pathophysiology and management of severe 
hypocalcemia, outline factors that influence patient non-adherence 
with standard educational strategies to reduce non-adherence, and 
explore innovative interventions that healthcare providers might 
employ to improve sustained medical adherence.

Severe hypocalcemia

Severe hypocalcemia is a life threatening condition, defined 
as an ionized calcium level < 1.1 mmol/L. If left untreated, severe 
hypocalcemia may lead to tetany, muscle spasms, altered mental 

hypocalcemia, cerebral calcifications, and kidney stones. No history 
of neck surgery or radiation. No allergies. She was prescribed the 
following medications: Citracal calcium with vitamin D 630 mg/500 
IU, 2 tablets BID; calcitriol 0.5 mcg BID; and magnesium oxide 400 
mg BID. The patient admitted that she was not taking her medications 
as directed and was “stretching” them out, because she was running 
low. She recently lost her job and moved here to live with family 
last month. She was waiting on her Medicaid (public insurance) to 
be switched to a new physician in town. She denied using tobacco, 
alcohol, or illicit drugs. Her family history was significant for 
diabetes. On physical examination her vital signs were stable with a 
heart rate of 73 beat per minute, blood pressure of 111/54, respiratory 
rate 19, temperature of 36.8 C, and room air saturation of 96%. She 
was awake, alert, and oriented to person, place, and date. The only 
significant findings on her examination were diminished deep tendon 
reflexes in all four extremities, positive Chvostek’s and Trousseau’s 
signs, and mild exophthalmos. The remainder was benign.

Emergency department evaluation revealed an EKG with 
normal sinus rhythm with a prolonged QTc of 552 msec (Image 1). 
Laboratory evaluation (Table 1) revealed a normal complete blood 
count (CBC), a basic metabolic panel (BMP) with hypokalemia 3.0 
mmol/L (3.5-5.5 mmol/L), hypocalcemia 4.3 mg/dL (8.5-10.5 mg/
dL), and hypomagnesemia 1.3 mg/dL (1.6-2.9 mg/d). Urinalysis was 
positive for nitrites, leukocyte esterase, and hemoglobin. A Head CT 
scan demonstrated extensive basal ganglia calcifications, consistent 
with hypoparathyroidism and stable from an outside comparison.

Emergent treatment was initiated in the emergency department 

 

Figure 1: Proposed three-facet approach to improve patient medication adherence.

Table 1: Significant Laboratory Rest Results.

Significant Laboratory Test Results (ED)
K+ 3 mmol/L (3.5-5.5 mmol/L)
Ca2+ 4.3 mg/dL (8.5-10.5 mg/dL)
Mg2+ 1.3 mg/dL (1.6-2.9 mg/dL)
Ionized Ca2+ 0.57 mmol/L (1.12-1.33 mmol/L)
UA Nitrites, WBC esterase, Hgb
  
Significant Laboratory Test Results 
(hospitalization)  

Phosphorus 9.2 mg/dL (2.4-4.1 mg/dL)
Ca2+ 5.7 mg/dL (8.5-10.5 mg/dL)
Ionized Ca2+ 0.72 mmol/L (1.12-1.33 mmol/L)
Free T4 0.8 ng/dL (0.8-2.8 ng/dL)
PTH < 3 pg/mL (10-65 pg/mL)
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status, seizures, prolonged QT interval on EKG, bradycardia, 
ventricular arrhythmias, and/or cardiac collapse [1]. Tetany results 
from a direct increase in peripheral muscular excitability and may 
lead to peri-oral and acral paresthesias, stiffness, myalgia, muscle 
spasms/cramps, diaphoresis, bronchospasm, and biliary colic [2,3]. 
The classic physical findings are Trousseau’s sign, the induction of 
carpopedal spasm by inflation of a blood pressure cuff above systolic 
blood pressure for three minutes, and Chvostek’s sign, contraction of 
the ipsilateral facial muscles when tapping the facial nerve anterior 
to the ear [4]. Hypocalcemia can also lead to seizures of all types, 
of which both spikes and bursts of high-voltage paroxysmal slow 
waves characterize the EEG [2,5]. From a cardiovascular perspective, 
hypocalcemia characteristically causes QT prolongation (Image 1) by 
prolonging phase two of the action potential [6,7]. This prolongation 
is associated with early after repolarizations and may lead to 
dysrhythmias such as torsades de pointes [6,7].

As the physiologic consequences of severe hypocalcemia are 
life threatening, it is important to rapidly recognize and treat the 
condition and then work to discern the underlying etiology in order 
to prevent future episodes [8,9]. Treatment of severe, symptomatic 
hypocalcemia, as well as asymptomatic patients with a serum calcium 
of < 1.9 mmol/L, is 1-2 g of IV calcium gluconate in 50 mL of 5% 
dextrose over 10-20 minutes followed by a slow infusion of either 
10% calcium gluconate or 10% calcium chloride at 50 mL/hour until 
the patient can tolerate an effective oral regimen of calcium and 
vitamin D.

In this case, the underlying cause of the hypocalcemia was 
hypoparathyroidism complicated by non-adherence to medical 
therapy. In healthy patients parathyroid hormone (PTH) plays 
a major role in calcium homeostasis by increasing extracellular 
calcium concentrations. However, as in this case, a mutation in the 
calcium sensing receptors sends an erroneous signal to suppress PTH 
secretion leading to hypocalcemia [10].

While the emergent management of severe hypocalcemia involves 
inpatient intravenous replacement with calcium, the outpatient 
management of hypocalcemia is rather simple requiring at minimum 
twice a day oral calcium carbonate replacement. Calcium carbonate 
is a common mineral supplement that does not require a prescription 
and is sold at any pharmacy, health food store, or supermarket. In fact, 
it is found in the common antacid TUMS, which can be substituted to 
reduce patient cost.

Significance of non-adherence

This case represents the  unfortunate  scenario of a medical 
emergency due to medication non-adherence. Non-adherence is 
associated with not only increased morbidity and mortality but also 
higher health care costs in the United States [11-15]. The total annual 
cost of non-adherence is estimated at $1 billion, and, furthermore, 
one-third to two-thirds of all medication related hospitalizations 
are believed to be the result of medication non-adherence [13]. 
Contributing to this is the 12-22% of patients discharged from 
emergency departments that do not fill their prescriptions 
and the 40% who do not take their prescriptions as directed. 
Emergency departments are often the safety net of medical care for 
socioeconomically disadvantaged patients who often face challenges 
in obtaining or affording medication despite the desire to adhere [11].

Non-adherence is a multifactorial problem that can be contributed 
to a variety of factors such as psychological state, comorbidity, 
education, attitude, medication side effects, social support, 
socioeconomics, complex dosing, resources, and forgetfulness [11-
14,16]. In our case, several of these factors potentially played a role 
the patient’s non-adherence. Specific examples include the following: 
loss of a job; lack of financial resources to afford medications and 
healthcare; necessity to move to a new town for housing; distance 
to primary care physician; reliance on public insurance to re-
assign a new primary care physician; lack of understanding that her 
medications were readily available without a prescription. It is not 
apparent why the patient failed to follow up with her Endocrinology 

appointment, and records do not indicate if they attempted to make 
contact with the patient.

Strategies to reduce & sustain adherence

As in this case, when non-adherence is recognized as a 
confounding factor, patient education strategies are employed in an 
attempt to improve medication adherence; however, it remains an 
ongoing challenge. In our case, there were several strategies used the 
improve adherence during her admission (i.e., daily patient updates 
and social services consult) and at the time of discharge (i.e., verbal 
and written discharge instructions, telephoning prescriptions to the 
pharmacy, ensuring patient pick up at pharmacy, and offering less 
expensive medication alternatives). These yielded relative success for 
three years, however non-adherence was not sustained past that time.

The literature demonstrates that traditional written and verbal 
discharge instructions are alone often not totally effective in combating 
non-adherence. Studies show that patients receiving information 
pamphlets and counseling prior to discharge regarding their specific 
medications have no significant improvement in adherence [11,13]. 
Factors contributing to this might include literacy and language 
barriers, lack of comprehension and retention of information, 
internal/external stressors inherent to the hospital environment [17].

In an attempt to further enhance patient adherence for a 
sustained impact, additional patient education strategies are being 
used. Cognitive-behavioral therapy or motivational interviewing 
offers promising improvement in patient adherence [13,18-20]. In 
cognitive-behavioral therapy patients are helped to recognize the link 
between medication adherence, symptom reduction, and personal 
health [13,20]. Motivational interviewing, initially developed as 
a technique for addressing addictions, is patient-centered and 
revolves around understanding what triggers change and resolving 
ambivalence towards medication adherence. It prompts the patient to 
discuss the pros and cons of complying or not complying with their 
medication regimen [13,19]. The ultimate goal of this technique is 
for the patient to discover an intrinsic, autonomous motivation to 
change and to develop a plan to instrument that change [19].

Another strategy to improve adherence is the use of mobile health 
interventions such as daily text messages after patient discharge. 
Evidence indicates that implementing mobile health interventions 
could prove beneficial in the management of chronic disease and 
medication adherence. An estimated 83% of adults living in the 
United States operate a mobile phone and three-fourths of these 
individuals use text messaging; thus implementing a large mobile 
health program is both feasible and cost-friendly [15,21]. These 
succinct messages can include education, medication reminders, 
or healthy living challenges addressing the patient’s specific disease 
as well as his/her overall wellbeing [21]. Technology is advanced 
to a point that tailoring these messages to a specific time of day, 
content, and language is relatively uncomplicated making such a 
program simple for both the provider and the patient [16,21]. One 
study found that after six months of a trial TExT-MED program for 
diabetes patients there was a statistically significant improvement in 
medication adherence, a 16.1% reduction in visits to the emergency 
department, and 100% of patients recommended the program [21]. 
A recent met-analysis of 16 randomized controlled trials to assess the 
effect of mobile text messaging on medication adherence found that 
text messaging increases the odds of medication adherence in chronic 
disease from 50% to 67.8% [22]. Not only do these messages provide 
education and serve as daily reminders, but they provide frequency of 
interaction and personal touch which have shown to enhance patient 
confidence in reaching a goal [21,23]. Ultimately, a combination of 
these techniques-traditional education, motivational interviewing, 
and/or mobile interventions-could offer a symbiotic effect on patient 
adherence (Figure 1).

Conclusion
This case highlights the impact of non-adherence to medical 

therapy (i.e., oral calcium replacement) in a chronic disease state (i.e., 
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hypocalcemia) leading to potentially life threatening consequences. 
Hypocalcemia secondary to hypoparathyroidism is a physiologically 
complex condition with severe complications when left untreated, 
including seizures and cardiac arrhythmia. Prompt recognition 
and treatment of severe hypocalcemia is imperative in the acute 
setting. Once stabilized, the provider and patient can work together 
to address the factors influencing non-adherence and establish 
an ongoing management plan. Unfortunately, traditional patient 
education strategies do not always lead to sustained compliance. 
Future research is needed to examine the role of incorporating 
additional interventions, such as motivational interviewing and/or 
mobile text messaging, into patient education and measuring the 
sustained impact on clinical outcomes and patient adherence.
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