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Abstract

Hyponatremia, defined as a serum sodium level less than 135 mg/mL, can be euvolemic, hypovolemic, or
hypervolemic. Its presentation can be subtle or severe depending on whether the hyponatremia is acute or
chronic. This case investigates a geriatric patient who suffered diarrhea and hyponatremia following a course of
ferrous sulfate pills for anemia treatment. Given that ferrous sulfate pills usually result in constipation, this

presentation was abnormal.

Literature review and comparison to prior atypical situations resulted in the

conclusion that the patient’s diarrhea was likely a result of her Crohn’s diagnosis. The subsequent resulting
hyponatremia was likely due to this diarrhea coupled with her prescription thiazide diuretic which can cause
hyponatremia as a common side effect. This report allows for physicians to understand potential causes behind
atypical electrolyte abnormalities in their patients and hence, find an effective treatment plan.
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Abbreviations

Gl: gastrointestinal;

SIADH- Syndrome of inappropriate antidiuretic hormone secretion;
UTI- Urinary tract infection;

IBD- Inflammatory Bowel Disease;

IV- Intravenous

Introduction

Iron deficiency anemia has persisted as the most common cause of anemia
in the world for many years [1]. In America, about 5% of women and 2%
of men are diagnosed with it. Within the elderly population, iron
deficiency anemia becomes increasingly prevalent after age 80, reaching
rates of up to 50-60% in nursing homes [1]. Meanwhile, many older
individuals develop chronic inflammation, which alters iron metabolism
and can further complicate measuring iron status. Concerning adverse
effects include increased risk of chronic diseases including diabetes, heart
disease, and colorectal cancer [2]. Iron absorption may be limited by
abnormal intestinal morphology and clinical manifestations associated
with heart failure and diabetes related gastroparesis [3].

The most common treatment prescribed for iron deficiency anemia is
ferrous sulfate, the better absorbed of the two forms of iron supplements
that are primarily used [1]. The daily dosage recommended is 150 mg/day
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to 180 mg/day divided into two to three doses a day. Within a week,
reticulocyte counts begin to increase, and within three weeks, hemoglobin
numbers also begin to rise. Considering these quick results, these
supplements are desirable given they are relatively safe, effective, and
inexpensive to treat iron deficiency anemia. However, the main side effect
patients run into when taking these supplements are gastrointestinal issues
including malabsorption. In patients with complications, such as lesions
to the gastrointestinal (GI) tract, it can be even more difficult to control
anemia because the patient’s GI blood loss can cause greater loss in iron
stores than that which they can absorb [4].

It is important to understand the reason behind these Gl symptoms in
patients taking oral iron supplements. Oral ferrous sulfate results in
oxidation of iron, leading to damage in the esophageal tract and the
stomach. A study was done using 1,300 gastrointestinal tract biopsies
from thirty-three patients. From this, 0.9% of the biopsies showed
crystalline iron deposits. Damage to the tract resulting from iron
medication was present in 0.7% of biopsies. Researchers concluded that
iron ingestion can induce and worsen erosion to the mucosa in the Gl tract.
Histological analysis showed ulcers in the mucosa in the regions where
there was extracellular iron particle deposition. Evidently, the presence of
iron deposits causes damage within the intestinal lining, leading to the
noted gastrointestinal symptoms experienced in patients taking iron
supplements [5].
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Hyponatremia is one of the most common electrolyte abnormalities found
in medical settings. It can be defined as a serum sodium concentration of
<135meg/l. The etiology is multifactorial and may be euvolemic,
hypovolemic, or hypervolemic, resulting from a dysfunction in the
homeostasis of water and sodium [6]. Water intoxication, the excess
intake of water, can dilute the concentration of sodium in the body leading
to dilutional hyponatremia. This form of hyponatremia is categorized as
hypervolemic hyponatremia given the large increase in antidiuretic
hormone which promotes water reabsorption in the kidneys. Similarly,
hypovolemic hyponatremia may arise in patients with excessive loss of
sodium from excessive sweating, vomiting, or decreased sodium
reabsorption in the kidneys [6]. Euvolemic hyponatremia can be caused
by the syndrome of inappropriate antidiuretic hormone secretion
(SIADH) which is typically diagnosed by following a set criterion and is
only a diagnosis of exclusion rather than a primary differential to go by.
The etiology of SIADH is varied and can manifest from the central
nervous system, malignancies, drugs, surgery, pulmonary disease, HIV,
hereditary causes, polydipsia, low sodium intake, exercise or can even be
idiopathic in nature [7]. The medications that can induce SIADH are also
varied and include anti-epileptics, anti-cancer, anti-psychotics, anti-
inflammatory medications, and exogenous hormones [8].

Acute symptoms of hyponatremia are characterized by neurological
symptoms such as cerebral edema, seizures, and coma and can manifest
in less than 2 days with increased neurological symptoms caused by brain
swelling due to water moving via osmosis [6]. Chronic hyponatremia
symptoms, characterized by an onset lasting more than 48 hours, include
nausea, vomiting, lethargy, postural hypotension, and ataxia [6]. Chronic
hyponatremia is typically less severe due to the ability of the body to adapt
in order to protect the brain. Gastrointestinal symptoms are typically seen
in chronic patients, however some neurologic symptoms such as gait
disturbances and falls can persist, especially in the elderly [6].

Treatment for hyponatremia varies and is dependent on duration,
symptoms, and etiology of the condition. In most cases, patients should
be treated by discontinuing the culprit medication and following up with
fluid administration. Acute hyponatremia is generally treated with rapid
infusion of 5% NaCl or 8.4% NaCO3 to provide urgent correction limiting
severe cerebral defects and herniation [9]. As chronic hyponatremia tends
to present with milder symptoms, treatment protocols depend on the
symptoms present but include fluid restriction and vasopressin [7].

This case will investigate an eighty-three old female presenting to the
clinic with a chief complaint of feeling tired. Patient has been prescribed
and is actively taking ferrous sulfate due to a diagnosis of anemia.
However, she has been experiencing diarrhea following these
supplements which she understands is uncommon. Patient does have a
history of hypertension for which she takes hydrochlorothiazide. At her
last visit with her primary care physician, the complete metabolic panel
results showed low levels of sodium and chloride. Patient confirms she
has been feeling extremely tired the last few days and is also slightly
confused as noticed by the PCP. To repeat labs and receive quick results,
PCP suggested the patient make a visit to the ED. On physical exam, the
patient has a heart rate of 73 bpm, respiration rate of 20 breaths/min and
a blood pressure reading of 134/67 mmHg. O2 saturation is sufficient on
room air at 97%. Patient has a Body Mass Index (BMI) of 20.11 kg/m2.
Past medical history of the patient is significant for Crohn's disease,
gastroesophageal reflux disease (GERD), osteoarthritis, recurrent urinary
tract infection (UTI), and arrhythmia. Her current medications include
allegro, aspirin, atenolol, ferrous sulfate, chondroitin-glucosamine,
Flonase nasal spray, hydralazine, hydrochlorothiazide, multivitamin,
omega-3 fish oil, pantoprazole, vitamin D3, and vitamin E. Repeated lab
results in the ED demonstrate that sodium level is 126 mmol/L and
chloride level is 86 mmol/L, both of which are remarkably low resulting
in a diagnosis of hyponatremia and hypochloremia. This report will
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investigate possible causes behind the diarrhea and subsequent atypical
hyponatremia experienced by this patient.

Materials and Methods

In order to conduct a successful case study, we have used a qualitative
approach to investigate a collection of cases in order to assess the above
case. Since the elderly population is estimated to double within the next
30 years, it is important to highlight the physiological changes in elderly
patients and atypical clinical presentations that can accompany.

It was also critical to investigate the usage of iron supplements and
common side effects such as constipation along with some abnormal side
effects. By looking into cases that had atypical hyponatremia, we then
focused our review on finding articles that would provide us with
information on our specific patient’s situation. We also used sources from
geriatric studies to understand the mechanism of iron metabolism in the
elderly, and subsequent risks associated with irregular iron levels in these
patients.

In this case report, we initially used scholarly scientific sources to
evaluate the physiology of hyponatremia. This included investigating
different causes such as the use of diuretics, inappropriate antidiuretic
hormone release, and endocrine abnormalities [10]. Before heading into
the analysis of our patient’s case it was critical to understand the
physiology and methods behind hyponatremia. Once this was solidified,
we investigated real-world situations to understand prior reasonings
behind geriatric hyponatremia in the emergency department. As our
patient is eighty-three years old, we primarily focused on geriatric cases
to highlight side effects from pharmaceuticals, like hyponatremia in
elderly patients using hydrochlorothiazide or other thiazides [11].

Results and Discussion

An interesting case by Lwanga et al. (2017) investigated an eighty-six-
year-old woman who presented with serum sodium levels of 99 mEg/L,
diagnosing her with hyponatremia. Initial complaints included difficulty
walking. The patient was also found to be twenty-four pounds below her
previous weight, making her underweight. Additionally, her blood
pressure of 233/122 mmHg classified her as having severe hypertension.
After disproving other known causes of hyponatremia, the patient was
found to have SIADH or a potential adverse reaction to a diuretic. Given
that this patient is taking a thiazide medication it is highly likely that she
is suffering from a thiazide associated hyponatremia. The nature of such
hyponatremia is that it can occur within a few days or as late as a few
years after taking the medication. Risk factors include older age, low
BMI, and female gender. In this patient, management included
administration of 3% sodium chloride [12].

This prior case report demonstrates that consumption of a thiazide
medication can lead to hyponatremia. All other risk factors that were
identified, including low weight, female sex, and older age are all present
in our patient as well [11]. Thus, it is possible that the hyponatremia in
our patient is amplified by the usage of the medication that she is currently
taking for hypertension. As mentioned earlier, it is uncommon for iron
supplements to result in diarrhea and rather are more associated with
constipation. In our case, although the patient is experiencing diarrhea as
a result of iron pills and this may be the root cause behind her
hyponatremia, the significantly low levels of sodium ions could be a
combination of this diarrhea and consumption of thiazide medication.

Given the history of thiazide use and volume depletion, our patient may
have diuretic induced hyponatremia. Long-term usage of thiazide
medication coupled with diarrhea due to iron supplementation may have
exacerbated our patient's hypovolemic state. Thiazide induced
hyponatremia occurs due to an increase in water intake (polydipsia
induction) and lowering of dilution ability/water excretion of the kidneys.
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Sodium and potassium concentrations are higher in the urine than in the
plasma and therefore result in a drop in osmolarity of sodium in the
plasma. Thiazide induced hyponatremia is usually a chronic condition,
and therefore should be corrected slowly. Potassium should be
administered as well to prevent arrhythmia.

Our patient has a history of Crohn's disease and UTI presenting with
diarrhea. Crohn's disease, alongside iron supplementation, can also result
in diarrhea. Iron supplementation with Crohn’s disease is poorly tolerated
as higher doses of oral iron have been shown to increase risk of Gl side
effects in irritable bowel disease (IBD) patients [12]. The duodenum, the
primary site for iron absorption, is damaged in Crohn’s disease.
Therefore, oral absorption is limited, preventing stabilization of the
anemia and allowing for more gastrointestinal side effects to occur. The
increase in side effects is due to the prevalence of free radical generation
of colonic iron [13]. These free radicals damage the mucosa and lumen of
the gut, impairing the integrity of the gut wall and promoting
carcinogenesis. In addition to the damage to the gut mucosa, the gut
microbiome is significantly affected. In a study comparing oral and 1V
iron supplementation, it was shown that in IBD patients the microbiome
was significantly altered in oral iron supplementation compared to IV
administration [14].

In a meta-analysis of randomized controlled studies, oral ferrous sulfate
was found to cause significant Gl distress compared to placebos or IV
iron treatment. Of the reported Gl distress, 8% of patients reported
diarrhea [15]. The loss of fluid due to the diarrhea alongside the
hyponatremia suggests a hypovolemic cause. However, the severity of the
hyponatremia does suggest that the diarrhea is not the only cause, as it has
not been reported as a significant loss of fluid. A secondary mechanism
must be at play to warrant such a drop in sodium.

Thiazide associated hyponatremia is a well-documented side effect of
thiazide use. The mechanism of action of thiazide necessitates fluid as
well as sodium loss through the urine at the distal convoluted tubule site
of the nephron. The severity of the condition varies but is most common
in elderly females soon after thiazide use. Therefore, hypovolemic
hyponatremia is the most common manifestation of the condition, as fluid
and sodium loss lead to a lower osmolarity.

Conclusion

As established before, the patient’s diarrhea was most likely initially a
result of the oral iron supplementation alongside the patients Crohn’s
disease. The severity of the hyponatremia however cannot be accounted
for by just a recent bout of diarrhea, rather a secondary process must be
occurring. The thiazide medication that the patient was prescribed for her
hypertension is yet another known cause of hyponatremia, especially in
elderly females. Thiazides cause a loss of sodium and water to lower
blood pressure. Her rare case of diarrhea alongside oral iron
supplementation and thiazide induced hyponatremia combine to form a
toxic combination that likely caused our patient’s sodium level to drop to
126 mmol/L. Our case exhibits the rare complications of oral iron
supplementation in elderly patients who are receiving treatment for
hypertension as well as suffering from gastrointestinal illnesses like
Crohn's Disease. It is not only important to be aware of complications
when treating anemia and hypertension but to be proactive in intervention
to prevent such scenarios. Hence, physicians must be aware of the
combined side effects of the medication they give, as well as the route in
which they administer them.
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