CASE REPORT

HYPODERMOCLYSIS FOR CORRECTION OF
HYPEROSMOLAR DEHYDRATION AND SEVERE
ELECTROLYTE DISTURBANCES: A CASE REPORT

Hipoderméclise para correcao de desidratacso
hiperosmolar e distirbios eletroliticos graves: relato de caso

Marco Tulio Gualberto Cintra?

The treatment of dehydration and severe electrolyte disturbances using hypodermoclysis is usually contraindicated,
but the level of evidence for its recommendation is based on expert opinion. This case report describes an older
patient receiving palliative care who developed hyperosmolar dehydration with severe hypernatremia, acute kidney
injury, and hyperkalemia. She was treated with hypodermoclysis using a hypotonic solution, which led to complete
resolution of the condition. In conclusion, further studies on the use of hypodermoclysis for the treatment of severe
hydroelectrolytic disorders are needed.
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ABSTRACT

O tratamento de desidratacdo e disturbios eletroliticos graves é contraindicado por meio de hipodermdclise, mas o nivel de
evidéncia da recomendacao se baseia na opinido de especialistas. Descreve-se caso clinico de paciente com idade avancada,
com indicacdo de cuidados paliativos, que evoluiu com desidratacdo hiperosmolar com hipernatremia grave, injdria renal aguda
e hipercalemia. Tratou-se a paciente com solugdo hipotdnica por meio da técnica de hipoderméclise, com resolu¢do completa
do quadro. Conclui-se que ha necessidade de mais estudos sobre o uso da hipodermdclise para o tratamento de disttrbios
hidroeletroliticos graves.
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Hypodermoclysis is a route of administration of drugs
and fluids via subcutaneous tissue. Absorption occurs in
blood and lymph capillaries in the hypodermis. This route
is widely used in palliative care in patients who are unable to
use the oral route and/or venous access. It allows good con-
trol of uncomfortable symptoms, such as pain and nausea,
and maintains adequate hydration in the final stage of life.
Hypodermoclysis has the advantages of being more comfort-
able and less costly than the venous route, with less risk of
congestion, electrolyte disturbances, and infections. However,
there are restrictions such as absorption of certain drugs and
limited volume of fluids to be administered.?

Hypodermoclysis is not recommended by consensus state-
ments for cases of severe hydroelectrolytic disorders, shock,
and those requiring rapid fluid infusion.>* Next, we describe
a clinical case in which hypodermoclysis has surprisingly
reversed severe dehydration associated with hypernatremia,
hyperkalemia, and acute kidney injury in a nearly centenar-
ian patient receiving palliative care.

CASE REPORT

A 99-year-old white woman had advanced Alzheimer’s
disease classified as stage 7d in the Functional Assessment
Screening Tool (FAST).> Her estimated survival time was
less than 6 months according to a risk score proposed by
Mitchell.® The indication for palliative care at home had
been previously agreed with family members.

The patient had idiopathic interstitial lung disease and
stage 4 chronic kidney disease. She used escitalopram (5 mg
once daily), mirtazapine (30 mg once daily), and quetiapine
(37.5 mg once daily) to control behavioral and psychological
symptoms of dementia (BPSD), as well as combined fluti-
casone and salmeterol (250/25 mcg twice daily) because of
previous episodes of bronchospasm. Liver and thyroid func-
tion tests, complete blood count, and serum electrolytes per-
formed every 6 months showed no abnormalities.

In August 2018, the patient had severe and progressive
prostration for 7 days combined with 3 days of anuria and
anorexia, when the health care team was called. On physi-

cal examination, there were no changes in mucosal color and

Table 1 Laboratory test results.

no edema. Capillary refill time was 2 seconds; the patient
opened her eyes to painful stimuli, uttered incomprehensible
sounds, and identified the site of painful stimuli. Lung aus-
cultation revealed diffuse Velcro crackles, oxygen satura-
tion of 92%, and a respiratory rate of 24 breaths per min-
ute. Cardiovascular and abdominal examinations showed
no abnormalities. Also, heart rate was 82 bpm, blood pres-
sure was 130 x 70 mm Hg, and capillary blood glucose was
78 mg/dL. The oral diet and all prescribed medications were
suspended, except for inhalation, and urgent laboratory tests
were ordered and performed at home (abnormal results are
described in Table 1).

As the results suggested severe hyperosmolar dehydration
associated with severe hypernatremia, acute chronic kidney
disease, and hyperkalemia, family members were informed
about the imminence of death and the patient was cared for
at home. There was no evidence of infection. Only hydra-
tion with 5% isotonic glucose solution (approximately 1,000
mL daily) was prescribed, using hypodermoclysis, puncture
with butterfly needle, and simple macrodrip tubing. The ini-
tial purpose of hypodermoclysis puncture was exclusively to
offer a hydration route to the patient in the final stage of life.
Administration of opioids and/or sedatives was unnecessary
because of decreased level of consciousness.

After 24 hours of hydration, the patient showed improved
level of consciousness and, after 72 hours, started having
some diuresis. Because of the improved level of conscious-
ness, soft foods and thickened liquids were allowed as of the
third day of treatment.

After a week of treatment, the patient was at a level of
consciousness equal to baseline, allowing the use of a bland
diet and suspension of the thickener. New laboratory tests
showed a significant improvement in electrolyte disturbances
and renal function (Table 1). The tests were repeated after 14
days of the introduction of hydration, confirming the improve-
ment and suspending subcutaneous hydration, and after 30
days of the suspension of hydration (Table 1). During the
14 days of infusion, the hypodermoclysis site was changed
twice (anterolateral right thigh, anterolateral left thigh, and
abdomen, respectively). Medications for BPSD control were
gradually reintroduced as of the 14th day of treatment.

| | snepos 8/22/2018 8/29/2018 9/21/2018

Creatinine 387 3.07 2.08 178 0.7-1.2 mg/dL
Urea 276 201 108 71 15-45 mg/dL
Sodium 174 153 155 147 135-142 mmol/L
Potassium 6.7 51 51 48 3.5-5.2 mmol/L

Geriatr Gerontol Aging. 2020;14(2):140-2

141



Hypodermoclysis for electrolyte disturbances

DISCUSSION

'This case report describes the administration of hypotonic
solution by hypodermoclysis in a 99-year old patient receiv-
ing palliative care at home due to advanced dementia with
acute kidney injury, severe hypernatremia, and hyperkalemia,
which resulted in reversal of severe dehydration. To the best of
the author’s knowledge, no papers have reported on the cor-
rection of severe electrolyte disturbances by hypodermoclysis.

Dehydration is defined as a decline in total body water,
whose etiology is related to water loss (hypertonic) or salt loss
(hypotonic).” Frail older adults are particularly at risk of devel-
oping electrolyte abnormalities, as well as those with respiratory
diseases (insensible water loss).”® Dehydration may be hyper-
osmolar, with free water loss, increased serum level of sodium,
and increased urea-creatinine ratio.” The treatment of hyperosmo-
lar dehydration is based on administration of hypotonic fluids.”

Hypodermoclysis consists of the subcutaneous adminis-
tration of fluids using the cell diffusion mechanism. The tech-
nique is less uncomfortable and less costly than the intravenous
route, with recommendation for cases of mild-to-moderate
dehydration due to severe dysphagia, dementia, malignant
bowel obstruction, or excessive sleepiness in patients with
indication for palliative care and/or impossibility of punc-
turing a peripheral vein.® It also favors the practice of palli-
ative care in a non-hospital setting.’

'The literature shows that electrolyte disturbances are
associated with higher mortality in patients with cancer
referred to palliative care units. Alsirafy et al.’ demonstrated
an in-hospital mortality rate of 68.2% and 46.2% in patients
with hypernatremia and hyperkalemia, respectively. There was
a shorter survival time among patients with hypernatremia.’®

According to Elsayem et al.,'! hypernatremia is associated
with higher in-hospital mortality in multivariate analysis.

Treating dehydration and severe electrolyte disturbances with
hypodermoclysis is usually not recommended. Some consensus
statements even contraindicate the technique, but the level of
evidence for the recommendation is based on expert opinion.>™

The Medical Literature Analysis and Retrieval System
Online (MEDLINE) database was searched on January
13,2020 using the health descriptors “Palliative care” AND
“Hypernatremia,” Hospice and Palliative Care Nursing” AND
“Hypernatremia,” Palliative Medicine” AND”“Hypernatremia,”
“Palliative care” AND “Hyperkalemia,”Hospice and Palliative
Care Nursing” AND “Hyperkalemia,” “Palliative Medicine”
AND” “Hyperkalemia,” “Hypodermoclysis” AND “Acute
Kidney Injury,”“Hypodermoclysis” AND “Hypernatremia,”
and “Hypodermoclysis” AND “Hyperkalemia.” No papers
on correction of severe electrolyte disturbances using hypo-
dermoclysis were found.

In conclusion, this case report highlights the need for
clinical trials on the effectiveness of hypodermoclysis in the
treatment of severe electrolyte disturbances, as well as in the
treatment of severe dehydration in patients with indication
for palliative care.
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