Hyponatremia: A Salient
Issue

By Dr. Alicia Gonzales
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Vasopression =
Antidiuretic Hormone
(ADH)

ECF ’
/0 *o %0 o 0%\‘ }
solute

solvent

Concentration = osmolality
Normal Osmolality = 285 - 295 mOsm/kg

< 285 mOsm/kg = low osmolality
> 295 mOsm/kg = high osmolality

Sp.gr. > 1.030
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Mid 130135 Greater than 48hr

Moderate 125-129 Undetermined chronic
Severe <125 Acute Less than 48hr
Severity Symptom

Moderately severe  Nausea without vomiting

Confusion

Headache Time to work it up in clinic

\ 4

Severe Vomiting
Cardiorespiratory distress
Abnormal and deep somnolence
Seizures

Coma (Glasgow Coma Scale <8)
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The Goldilocks of Serum Osmolality

Hypertonic
(Serum Osm >300)

126 |91 | 15 /

766
43114 | 0.77

Normal Tone
(Serum Osm= 285-300)

Normal fraction Increased fraction
of solid-phase particles of solid-phase particles

Water phase

Solid phase ‘

Standard volume
of diluent added

Eur J Endocrinol, Volume 170, Issue 3, Mar 2014, Pages G1-G47,
https://doi.org/10.1530/EJE-13-1020

The content of this slide may be subject to copyright: please see the slide notes for details.

Follow up labs:

* Fasting lipid

« CMP
 SPEP/UPEP

Hypotonic
(Serum Osm <285)
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True Hyponatremia= Hypotonic Hyponatremia

* Workup so far:
« CMP
* Correct for hyperglycemia (hypertonic)

* Mild, chronic asymptomatic hyponatremia Urinalysis
e Serum Osm ‘

* Follow up tests -> UPEP/SPEP/fasting lipid

Sp.gr. <1.010 Sp.gr. > 1.030
“ADH independent” “ADH dependent”



High Water and Low solute intake Urinalysis Depletion of circulating volume

* Primary polydipsia * Nonrenalloss
* Beer Potomania \ I l  Gastrointestinal loss
* Teaandtoast | I * Excessive sweating

* Anorexia nervosa * Renalloss

* Diuretics
* Primary adrenal insufficiency
Sp.gr. <1.010 Sp.gr. > 1.030  Cerebral salt wasting
 Renalsalt wasting
* Third spacing (leaky vessels)
 Bowel obstruction
* Pancreatitis
* sepsis
Normal Circulating Volume
Increased Circulating Volume  Secondary Adrenal Insufficiency
« Kidney Disease «—Hypothyroicism
 Heart Failure * SIADH*

Liver Failure
Nephrotic Syndrome

* Diagnosis of Exclusion
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Call from the ED...

8.9 |28
14.0 .
127|100 | 25 /
5.8 17
207 125
6.6 381 18 | 1.1 \ i
42
2.6|109
CT Head non-con: negative for acute bleed {3\
Color Yellow
Sp.Gr. 1.020 WBC 95
Glucose Negative RBC 5
Ketone Trace » Bacteria Moderate
Blood Negative S
quamous 15
Protein 30 Cells
Nitrite Negative * Culture Pending
LCE large




+—Serum-Osmotatity
e |Infusion of mannitol? Incrgased (?irculating Volume
 Recenturological surgery? * Kidney D.lseaseg
 Measure urea, lactate, alcohol * Heart Fgllure 9
 Measure triglycerides, cholesterol, total protein * Liver Failure @

~—Urine-Osmotatity-and-Urine-Na * Nephrotic Syndrome @

* Use specific gravity and clinical context
Normal Circulating Volume

. SecondaryAdrenalInsufficiency@
Depletion of circulating volume « Hypothyroidism Q

* Nonrenalloss - sIADH®
* Gastrointestinal loss@
* Excessive sweating @)
* Renalloss
* Diuretics Q
* Primary adrenal insufficiency Q
« Cerebral salt wasting @
* Renalsalt wasting @

* Third spacing (leaky vessels) Workup ordered:
« Bowel obstruction Q * Labs: CMP, Serum Osm, Urine Osm/Na, urea, lactate, etoh,
e Pancreatitis 0 BN P, TSH w reflex T4, lipase,

- sepsis@) * Imaging: CT abd/pelw IV contrast



Osmotic Demyelination vs Brain Stem

Severity

Moderately severe

Severe

Symptom

Nausea without vomiting
Confusion

Headache

Vomiting

Cardiorespiratory distress
Abnormal and deep somnolence
Seizures

Coma (Glasgow Coma Scale <8)

Herniation

Immediate effect
of hypotonic state " Watsr gain 2
L Ibow onmolaldy). |
1
{

Rapid
adaptation

potassium,
, and chloride ,_




Chronicity

Severity of
Symptoms

Treatment

Targets (totals):

Stop 3% infusion

Doesn’t matter

Severe

* 150cc of 3% Saline over

20 minutes
* Repeat q 20 minutes

1 hr=5mmol/l Na*Increase
24 hr <10mmol/l Na*Increase
48 hr <18mmol/l Na* Increase

After 5mmol/lincrease
Once symptoms improve
° At 130 mmol/L

° no symptom
improvement after 5mmol
increase then pursue
alternate diagnosis
Consider addition of
desmopressin

Doesn’t matter

Moderately
severe

1x150cc 3% hypertonic
saline over 20min

. 24hr = 5mmol/l
. 24hr < 10mmol/l
. 48hr <18mmol/l
. 72hr < 26mmol/l

Stop treatment at
130mmol/l

Acute

w/out severe or
moderately
severe
symptoms

. ?

* Perhaps 1x150cc 3%
hypertonic saline

No true guidelines; just
watch

Target population: ultra
runners

Chronic

w/out severe or
moderately
severe
symptoms

* Stop non-essential
fluids/medication
Cause specific treatment
Consider fluid restriction
as first treatment
* Ifevidence of increased
ECF; Treat with increased
solute intake (e.g.
Urea/Salt tablets) in
combo w loop diuretics

Mild (130 -135)

Do not attempt to increase Na

Moderate - Profound (<130)

* Same as “acute”

Do not target treatment to
Na increase
Consider checking Na
g6hrs until stabilized
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125 133
3.8 1 18 | 1.1 3.4 1 18 | 1.1
Workup ordered:
| A  Labs: CMP (WORSE), Serum Osm (PENDING, Urine Osm/Na (PENDING),
N =00 Urea (NORMAL), lactate (NORMAL), etoh (NEGATIVE,
MLB/MDQ] HEcﬁ(g?fﬁéilco

. HOE e - BNP (NORMAL), TSH w reflex T4 (NORMAL), lipase (NORMAL)

Imaging: CT abd/pel w IV contrast

Negative for obstruction, no hepatomegaly, ureteral collecting duct normal
2 x 2cm lump noted in the R lower lung base with recommended follow up



SIADH... A diagnosis of exclusion

Essential criteria
Effective serum osmolality <275 mOsm/kg
Urine osmolality > 100 mOsm/kg at some level of decreased
effective osmolality
Clinical euvolaemia

Urine sodium concentration >30 mmol/l with normal dietary

salt and water intake
Absence of adrenal, thyroid, pituitary or renal insufficiency
No recent use of diuretic agents
Supplemental criteria
Serum uric acid <0.24 mmol/l (<4 mg/dl)
Serum urea <3.6 mmol/l (<21.6 mg/dl)
Failure to correct hyponatraemia after 0.9% saline infusion
Fractional sodium excretion >0.5%
Fractional urea excretion >55%
Fractional uric acid excretion >12%
Correction of hyponatraemia through fluid restriction

Malignant diseases Pulmonary disorders Disorders of the nervous system Drugs Other causes
Carcinoma Infections Infection Vasopressin release or action stimulants Hereditary
Lung Bacterial pneumonia Encephalitis Antidepressants Gain-of-function mutation of
the vasopressin V2 receptor
Oropharynx Viral pneumonia Meningitis SSRIs Idiopathic
Gastrointestinal tract Pulmonary abscess Brain abscess Tricyclic Transient
Stomach Tuberculosis Rocky Mountain spotted MAOQI Exercise-associated
fever hyponatraemia
Duodenum Aspergillosis AIDS Venlafaxine General anaesthesia
Pancreas Asthma Malaria Anticonvulsants Nausea

Genitourinary tract
Ureter

Bladder
Prostate
Endometrium
Endocrine thymoma
Lymphomas
Sarcomas
Ewing’s sarcoma
Olfactory neuroblastoma

Cystic fibrosis

Respiratory failure associated
with positive-pressure
breeding

Vascular and masses Carbamazepine Pain
Subdural hematoma Oxcarbazepine Stress
Subarachnoid haemorrhage Sodium valproate
Stroke Lamotrigine

Brain tumours Antipsychotics
Head trauma Phenothiazides
Other Butyrophenones
Hydrocephalus Anticancer drugs
Cavernous sinus thrombosis Vinca alkaloids
Multiple sclerosis Platinum compounds
Guillain-Barré syndrome Ifosfamide
Shy-Drager syndrome Melphalan
Delirium tremens Cyclophosphamide
Acute intermittent porphyria Methotrexate
Pentostatin
Antidiabetic drugs
Chlorpropamide
Tolbutamine
Miscellaneous
Opiates
MDMA (XTC)
Levamisole
Interferon
NSAIDs
Clofibrate
Nicotine
Amiodarone
Proton pump inhibitors
MABs
Vasopressin analogues
Desmopressin
Oxytocin
Terlipressin
Vasopressin

AIDS, acquired immunodeficiency syndrome; MOAI, monoamine oxidase inhibitors; MDMA, 3,4-methylenedioxymethamphetamine; NSAIDs, non-steroidal anti-inflammatory drugs; SSRls, selective

serotonin reuptake inhibitors.
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Chief complaint: | feel great!

Other follow up items:

 Mayrequire sodium tablets for chronic SIAD

bl * |tis OKto give loop diuretics with salt tabs

o  Chronically low Na may lead to decreased concentration and falls

THTPES e . . . .
* In case of persistent hyponatremia, reconsider algorithm and ask for help!
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asopression

*%ﬁi% 2. Impairment in access to water

1.Impairment in thirst % Sp.gr.>1.030

Sp.gr. <1.005
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