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Abstract

Hyponatremia is the most common fluid & electrolgisorder prevalent in hospital settings, manifegtin form of wide

spectrum of clinical symptoms resulting in increhseorbidity and duration of hospital stay in crtly ill patients. Here we
are presenting three cases of diselectrolytemiahlwvere later diagnosed to be cases of hyponatr@mepathophysiology,
clinical signs and symptoms along with recent glings for treatment of a case of hyponatremia $® aliscussed here in

details.
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I ntroduction

Serum sodium concentration <135 mmol/L is diagnosed
as a case of hyponatremia. It is the most commsordiéer

of body fluid and electrolyte balance with wide arrof
symptoms requiring an estimated 15-20% of emergency
admissions to hospital [1].

Owing to its diverse presentations ranging fromtleuto
severe and at times life threatening, hyponatreisia
therefore both common and important. For a longetim
management of diselectrolytemia in general and
hyponatremia in particular has remained institigicsnd
speciality-centric. In the absence of common anlibtio
approach, the clinicians and the intensivisterofiad to
face therapeutic dilemma, to be conservative or
aggressive with management protocols. Abnormalrseru
sodium levels if corrected too slowly or too fasin lead

to irreversible neurological damage. Along withritnagh
understanding of the pathophysiology of hyponateemi
the fluid status of patient should also be cormécte
appropriately [2]. Features like gait disturbanctsls,
concentration and cognitive deficits are commothise
patients[3]. Osteoporosis is a frequent findingases of
chronic hyponatremia and they often sustain bone
fractures[4,5,6]. Whether these are concomitarditfigs
with hyponatremia or are a result of renal or lifesture,

is still uncertain, more often than not resulting i
increased risk of terminating fatally[7,8,9].
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1. A 40 year old lady was referred to our teacliogpital
with complaints of high grade fever and considezabl
weakness for one week. There was no significant pas
medical history. Careful analysis of previous
investigations and confirmation in our set-up, &sWound
that her electrolytes were deranged. Na85meq/L & K

3.5 meqg/L. Rest of the laboratory reports wereab.

In the earlier hospital she had been administerigu 396
NaCl solution. Gradually she developed numbness of
limbs & later hemiparesis. It was diagnosed as s& @
osmotic demyelination syndrome, secondary to rapid
correction of serum NaOn admission, she was drowsy,
had an attack of convulsions and was in respiratory
distress. She was promptly treated for sepsis.

2. A 75 year old lady arrived at our teaching htapn
grave condition with fever and psychosis from avgme
health facility, where she had developed hemiplegie
discharge summary and laboratory tests revealedgus
hyponatremia which was rapidly corrected leadinghis
neurological sequaele. Despite critical care sugpahe
could not be revived.

3. An 80 year old man, who had been on antihypsite

for last 20 years was admitted in our health set-ife
had developed bilateral pedal edema, which was
overcorrected with diuretics elsewhere. Suddenly day

of admission, he became drowsy, delirious and dpesl
hemiparesis and was promptly referred. Upon
investigation, he was found to be hyponatremic,hwit
serum Na 112 meg/L while serum’Kvas normal. He
was given 3% NacCl intravenous over 4 hours, folldwe
by 0.9% NaCl. By the end of day, his serum’ Kase to
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120 meg/L, & his condition improved. Nexydhe his serum N& became normal. He was successfully
was administered with 0.9% NaCl. At the end of tay, managed without any neurological complication.

Pathophysiology of hyponatremia [10]

Normal serum sodium concentration is in the ran§el®6-145 meqg/L. Any value belowl35 meq/L is labdllas
hyponatremia.

Table 1- Algorithm for the diagnosis of hyponatremia[10]

Hyponatraemia

Exclude hyperglycaemia and other causes

of non-hypotonic hyponatraemia

Hypotonic hyponatraemia

Acute or severe
symptoms?

Consider immediate treatment
with hypertonic saline
(Section 7)

Urine osmolality

< 100 mOsm/kg > 100 mOsm/kg

Consider
- Primary polydipsia
- Low soiute intake

- Beer potomania

Urine sodium concentration

Low effective arterial Diuretics or
blood volume kidney disease?
If ECF expanded consider Consider If ECF reduced consider
- Heart failure - Diuretics - Vomiting
- Liver cirrhosis - Kidney disease = Primary adrenal insufficiency
- Nephrotic syndrome - Renal salt wasting
«— -Allothercauses _ _, _ cerebral sait wasting
If ECF reduced consider - Occult diuretics
- Diarrhea and vomiting
- Third spacing If ECF normal consider
- Remote diuretics - SIAD

- Secondary adrenal insufficiency
- (Hypothyroidism)
- Occult diuretics
Classification of hyponatremia :
1. According to cause —
a) Hypovolemic hyponatremia — Total body water (TBVE)veell as total body Neboth decrease,
Example — Gastrointestinal losses, renal sodius los
b) Euvolemic hyponatremia — TBW increases while tbtady sodium is normal.
Example — Hypothyroidism, SIADH
c) Hypervolemic hyponatremia — Both TBW & total bodyd&um increases.
Example — heart failure, liver failure.
d) Redistributive hyponatremia — like in hyperglycengiaafter administration of mannitol, there is shiff of
water from intracellular to extracellular compartthéeTBW & serum Na remain unchanged.
e) Pseudohyponatremia — Due to hyperlipidemia or expestein in blood, serum sodium appears low.

2. According to biochemical severity —
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a) Mild —130 - 135 meg/L
b) Moderate - 125- 129 meq/L
c) Severe —<125 meq/L
3. According to time of development of symptoms
a) Acute - within 48 hrs.
b) Chronic - documented to exist for at least 48 hrs.

4. According to symptoms -
a) Moderately symptomatic: Nausea without vomitingadieche, confusion
b) Severely symptomatic: vomiting, cardiorespiratoistress, seizures, Glassgow coma scale below 8o riviai
and deep somnolence.

Diagnosis of hyponatremia[10,11] Table-1

If serum sodium is <135 meg/L, we look for serosmolarity, (normal serum osmolarity is 275-290 mfs Non-
hypotonic causes of hyponatremia should be invaetsdy If serum osmolarity is less than 275 mosrtiien the clinical
fluid status of patient is observed. The twodeghat have better diagnostic value than asmrssof fluid status are urine
osmolarity & urine sodium concentration [12].
e If urine osmolarity is <100 mOsm/kg -
e If urine osmolarity is >100 mOsm/kg -
» Ifurine Na conc. is <30 mmol/L
e Ifurine Na conc. is >30 mmol/L

icates relative excess,@
keiNa conc. is investigated
indicates contracted ECF.
assess ECF status & use of diuretics.

Other laboratory tests — 1. Serum urea concémtrat
2. Serum uric acid excretion
3. Fractional urea excretion
4. Plasma copeptin concentration

The fractional excretion of uric acid >12%, is thest diagnostic test to differentiate hyponatreduia to SIADH from non
SIADH hyponatremia[12].

SIADH (Syndrome of inappropriate adrenal secretion) It is a diagnosis by exclusion, when urine osmiglas >100
mOsm/kg, urine sodium conc. is >30 mmol/L withmat ECF status. Simultaneously, secondary adresalfficiency &
hypothyroidism are ruled out [13,14].

Causes of SIADH include malignancy, pulmonary capdeugs, Neurological disorders.

Table 2: Comparison between SIADH and cerebral salt wasting

SIADH Cerebral salt wasting
Serum urea concentration Normal—low Normal—high
Serum uric acid concentration Low Low
Urine volume Normal—low High
Urine sodium concentration >30mmol/l >30mmol/l
Blood pressure Normal Normal—orthostatic hypotension
Central venous pressure Normal Low

Management of hyponatremia [10]

1. First hour management of severe symptoms 2. Serum NAiis investigated & above recommendation

: . . - 4
regardless of whether hyponatremia is acute or is repeated till there is a rise of 5 mmol/L ofisa Na.
chronic- 2. Follow- up by —

. : ; 1) Stopping 3% NS
0,
1) 1V infusion of 150 ml of 3% NS over 20 min. 2) Maintaining with 0.9% N

3) Starting cause specific treatment.
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4) Monitoring the
being total of 10 mmol/L increase during 24
hours & thereafter 8 mmol /L increase every 24
hours till the target level of 130 mmol/L is

reached. 3.

If serum Na conc. does not increase by 5 mmol/L
after P hour treatment, continue 3% NS till there is
an increase of 1 mmol /L / hr. of serum sodium.

serum sodium conc. — target 2.
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4. If hypokalemia is accompanied with hyponatremia,
correction of K level will also increase serum Na
conc.

5. For chronic hyponatremia — non-essential fluids &
medications are stopped as they can contribute to
hyponatremia. Fluid restriction is suggested to
prevent further fluid overload in patients with
expanded ECF.

6. In patients with SIADH — first line of treatment is
restricting fluid intake and increasing solute k&a
with 0.25-0.5 g / kg / day of urea or a combinatidn
low dose loop diuretic and oral NaCl.

7. For patients with reduced circulating volume — IV 5
infusion with 0.9% NS is administered at the rate o '
0.5-1ml/kg/ hour.
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started over 1 hour under strict monitoring ofnari
output.
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Conclusion 10.

Hyponatremia is most common electrolyte imbalance i
clinical practice. It is having large spectrum dihical
presentation. High degree of suspecian is most iitapb
to make a diagnosis. Slow correction is always setVito
avoid neurological complications.
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