EUVOLEMIC HYPONATREMIA




* A 12 year old school going girl was recently diagnosed as B-cell ALL and was
initiated on chemotherapy with vincristine, daunorubicin and L-Asparginase as
per protocol

* She had severe headache on D6 of chemotherapy

* On Examination:
> Hydration good with UOP 2ml/kg/hr

> BP 104/70 mmHg, HR 86/min
> Systemic examination normal



* Glucose- 110 mg/dL
* Urea 23 mg/dL
* Creatinine 0.5 mg/dL

* Sodium SYMPTOMATIC
* Potassium 4.2 mEq/L HYPONATREMIA

* Chloride 98 mEqg/L
* Bicarbonate 21 mEqg/L

* lonised calcium 1.2 mmol/L




Symptomatic Hyponatremia

MODERATELY SEVERE SEVERE
Nausea without vomiting Vomiting
Confusion Cardiorespiratory distress
Headache Seizures
Coma

Spasovski G et al. Nephrol Dial Transplant 29[Suppl 2]: i1-i39, 2014






Hypovolemia, Euvolemia or Hypervolemia?

Normal BP, Clinically no e/o dehydration or edema with normal urine output
BUN:Cr (<20:1)
EUVOLEMIC HYPONATREMIA
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* 3% saline 0.5 — 2ml/kg/hr and repeated based on sodium & symptoms

Weight: 40 Kg
100 ml 3% NaCl over 1 hour

Symptoms resolved. Sodium increased to 131

Verbalis G. Am J Med. 126[Suppl 1]: S1-542, 2013



* Headache settled and no further deterioration

* Investigations:
> Creatinine 0.5 mg/dL
> BUN 8 mg/dL
o Sodium 131 mEq/L
> Potassium 4.5 mEq/L
> Chloride 99 mEq/L
o Bicarbonate 22 mEqg/L
> Blood glucose 90 mg/dL



> SIADH

° Primary polydipsia

> Water intoxication in post-operative period
> Hypothyroidism

> Glucocorticoid deficiency

Vincristine

SIADH



Osm >100
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Water Retention Sodium

What is SIADH?

Syndrome of Inappropriate Secretion of
Antidiuretic Hormone
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When is it Appropriate?
Hyperosmolality

Hypovolemia

ADH SECRETION
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Bartter & Schwartz Criteria for SIADH

* Hypotonic hyponatremia (effective Sosm <275 mOsm/kg
H,O)

* Euvolemia

* Less than maximally dilute urine (Uosn > 100 mOsm/kg H,O)

* Elevated urine sodium excretion commensurate with lack of
avid sodium retention during normal intake of sodium and
water (Un. > 30 mEqg/L)

* Absence of advanced kidney disease, cirrhosis, or heart
failure

* Absence of alternative causes of euvolemic hypotonic
hyponatremia with less than maximally dilute urine including
but not limited to hypothyroidism, glucocorticoid insufficiency,
or diuretic use

Additional Data Supporting Diagnosis of SIADH

» Serum uric acid < 4 mg/dL

* Fractional excretion of uric acid > 10%

* Worsening of hyponatremia with IV normal saline solution
infusion

 Plasma vasopressin or copeptin level inappropriately elevated
relative to serum osmolality

» Abnormal response to water load (excretion of <80% of
20 mL/kg load in 4 h with failure to dilute urine to <100 mOsm/
kg H,0)

:10.1053/ j.ajkd.2019.07.014
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* Fluid restriction
o Excess free water excreted which helps to normalize serum sodium.

> Urine osmolality is a bioassay for the action of AVP
> Higher the urine osmolality, greater the plasma concentrations of AVP
> Urine osmolality >500 & Furst formula (urine Na+ urine K/plasma sodium)

rLUID

with ratio >1 is predictive of poor response to fluid restriction

RESTRIGTION

Cuesta M. J Endocrinol Invest. DOI 10.1007/s40618-016-0463-3 /o

16




* Combination of low-dose loop diuretics and oral sodium chloride

> Loop diuretics induce natriuresis & aquaresis. Oral NaCl will replace renal
sodium loss. Hence, there will be a net aquaresis.

Furosemida
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Cuesta M. J Endocrinol Invest. DOI 10.1007/s40618-016-0463-3
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Vaptans

Competitively binds to the V2 receptor, displacing AVP from the binding site &
allowing an increase in free water clearance.

Osmotic Gradient

Microtubule
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* Dose: 0.1 — 0.2 mg/kg/day (Max 15mg)
* Route of administration: oral
* Used in

* Close monitoring of oral fluid intake, urine output and Serum sodium is
recommended to avoid complications

Side Effects
Rapid Na Rise, Thirst, dry mouth, asthenia, constipation

polyuria, hyperglycemia, hypo/hyperkalemia, renal failure

Koksoy AY. J Pediatr Pharmacol Ther 2018; 23(6): 494-498.
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Case 1 Progress

4o 3%NaCl + [ Tolvaptan ]
Oral Furosemide
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3%NaCl +1 oral
Furosemide

A 3%NaCl stopped
Oral Salt & Furosemide
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* 18 yrs old female, a know case myelodysplastic syndrome — post BM transplant
and lung GVHD was admitted in view of urinary tract infection

* D2 — GTCS lasting for few seconds followed by onset of weakness of left upper
limb

* On Examination:
> Euvolemic
> HR 101/min
> BP 100/74 mmHg



o Creatinine 0.6 mg/dL

> Sodium 115 mEq/L

> Potassium 4.5 mEq/L

> Chloride 99 mEq/L

o Bicarbonate 16 mEg/L
> Blood glucose 90 mg/dL




* Initiated on 3% NaCl bolus
* Meanwhile she developed cardio-pulmonary failure

* Resuscitated but ultimately child succumbed to MODS

COVID POSITIVE



Major Symptoms
Fever, cough, myalgia, dyspnea

Minor Symptoms

Headache, Dizziness, Diarrhea, Vomiting

SIADH
Underlying Pneumonia

Unique finding in our case
Hyponatremia with no e/o pneumonia
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causes of hyponatremia in hospitalized patients. Wide spectrum of etiologies associated with

hyponatremia pose significant challenges in detecting and treating this disorder. Several infectious

causes of SIADH have been reported; however, hyponatremia associated with SIADH and Coronavirus

disease 2019 (COVID-19) was only recently mentioned in a few case reports. We discuss a unique
. presentation of COVID-19, in which the patient presented with acute severe symptomatic hyponatremia

g&lggatremm thought to be the initial and isolated presentation of SARS-CoV-2 infection.

COVID-19 © 2020 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

Novel coronavirus creativecommons.org/licenses/by-nc-nd/4.0/).

SARS-CoV-2 infection

Atypical presentation
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Prevalence and Impact of Hyponatremia in Patients
With Coronavirus Disease 2019 in New York City

Jennifer A. Frontera, MD'; Eduard Valdes, MD'; Joshua Huang, MSc? Ariane Lewis, MD';

Aaron S. Lord, MD'; Ting Zhou, MD?; D. Ethan Kahn, DO'; Kara Melmed, MD"; Barry M. Czeisler, MD';
Shadi Yaghi, MD'; Erica Scher, RN'; Thomas Wisniewski, MD'**; Laura Balcer, MD';

Elizabeth Hammer, MD?

Objectives: Hyponatremia occurs in up to 30% of patients with
pneumonia and is associated with increased morbidity and mor-
tality. The prevalence of hyponatremia associated with coronavirus
disease 2019 and the impact on outcome is unknown. We aimed
to identify the prevalence, predictors, and impact on outcome of
mild, moderate, and severe admission hyponatremia compared
with normonatremia among coronavirus disease 2019 patients.
Design: Retrospective, multicenter, observational cohort study.
Setting: Four New York City hospitals that are part of the same
health network.

Patients: Hospitalized, laboratory-confirmed adult coronavirus di-
sease 2019 patients admitted between March 1, 2020, and May
13, 2020.

Interventions: None.

Measurements and Main Results: Hyponatremia was catego-
rized as mild (sodium: 130-134 mmol/L), moderate (sodium:
121-129 mmol/L), or severe (sodium: £ 120 mmol/L) versus
normonatremia (135-145 mmol/L). The primary outcome was the
association of increasing severity of hyponatremia and in-hospital
mortality assessed using multivariable logistic regression anal-
ysis. Secondary outcomes included encephalopathy, acute renal
failure, mechanical ventilation, and discharge home compared

of vasopressin) was assessed. Among 4,645 patient encounters,
hyponatremia (sodium < 135 mmol/L) occurred in 1,373 (30%)
and 374 of 1,373 (27%) required invasive mechanical ventila-
tion. Mild, moderate, and severe hyponatremia occurred in 1,032
(229%), 305 (7%), and 36 (1%) patients, respectively. Each level
of worsening hyponatremia conferred 43% increased odds of in-
hospital death after adjusting for age, gender, race, body mass
index, past medical history, admission laboratory abnormalities,
admission Sequential Organ Failure Assessment score, renal
failure, encephalopathy, and mechanical ventilation (adjusted
odds ratio, 1.43; 95% CI, 1.08—1.88; p = 0.012). Increasing se-
verity of hyponatremia was associated with encephalopathy, me-
chanical ventilation, and decreased probability of discharge home
(all p < 0.001). Higher interleukin-6 levels correlated with lower
sodium levels (p = 0.017).

Conclusions: Hyponatremia occurred in nearly a third of corona-
virus disease 2019 patients, was an independent predictor of
in-hospital mortality, and was associated with increased risk of en-
cephalopathy and mechanical ventilation. (Crit Care Med 2020;
XX:00-00)

Key Words: coronavirus disease 2019; hyponatremia; pneumonia;
severe acute respiratory syndrome coronavirus 2




THANKYOU




