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Hyponatremia
Serum Osmolality Serum Osmolality Serum Osmolality
>295 mosmol/kg < 280 mosmol/kg 280-295 mosmol/kg
(Hypertonic) (Hypotonic) (Normotenic)
Trans-locational Hyponatremia True Hyponatremia Pseudo Hyponatremia
(Hyperglycem‘ia. Mannitol, - (Hyperlipidemia, Hyper
Sorbitol @ proteinemia)
" | Clinical Examinationfor |~ .
Volume Status
Hypovolemic Euvolemic
(Low TBW & . ! ! (Slightly increased TBW&
Low total body Na) Normal total body Na)

Hypervolemic Hyponatremia
(Increased TBW, Increased total body Na)

| Evaluate Chronicity |\ @
Acute Chronic . .
(Onset < 48 hours)  (Onset > 48 hours) Differential Diagnosis
f « Cirrhosis

+ Heart Failure

Evaluate Symptoms + Renal Failure
+ Combination of above

Asymptomatic/mild Severe
(headache, nausea, (seizures, coma,
weakness) respiratory distress) « No signs of heart failure

« No proteinuria/renal failure
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[ Cirrhosis and Portal Hypertension |

Portosystemic | Break down of

*Thromboxane A2
*Angiotensin 1T
*Leukotrienes
*Adenosine
*Noradrenaline
sNeuropeptide Y

Excessive resistance
to vasoconstrictors

Excessive response
tov

| Splanchnic arterial vasodilation ] <j
Decreased effective arterial volume

EE— collaterals lﬁ intestinal tight junction
//'_'_g;terialovergmmh ;E""\\, Vasodilators
N translocation b= ~
= — — Nitric oxide
I ~Glucagon
Vasoconstrictors +Prostacyclin
Inflammatory cytokines, PAMPs, *Prostaglandin E2

+ADH I DAMPS “Kallikrein-kinin system
*Endothelin-1 *Atrial Natriuretic Peptide

*Adrenomedullin
*Calcitonin gene-related
peptide

*Vasoactive Intestinal
Polypeptide

*Substance P

~Platelet activating factor

¥

| Activation of RAAS, Activation of SNS, Non-osmotic release of ADH |

¥

[ Sodium and Water Resorption —s Ascites — Dilutional Hyponatremia ]

Advanced
Cirrhosis

l

Circulatory Dysfunction +
Reduced effective blood
volume

|

Sodium and water
retention

S

Angiotensinogen

®—

Angiotensin I

Angiotensin I1

|

Aldosterone

Ascites, edema and
hyponatremia
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pmximal mn\olu(cd tubule
a distal con\olutcd tubule
\a('l
\ |
erel 2 1
Efferent \/t [ Outer cortex
Q 4
Il oo-t J/\/ ""‘», = Medulla
Afferent / «i 4
[ H NaCl ) l X
\

—Nocl ol |
Ha0 \ 1 ](‘ollccllng duct

£ 4 i Ascending limb |
Descending limb of loop of henle !
o = d l water 'l * 1.0
water permiable impermiable |
-— | ADH minimal or absent
i’ !l ‘

L )

Normal renal physiology =

Large volume of dilute urine

S NaCl  NaCl P
4
‘Rcduccd GFR / @\ \{ 7—0 NaCl
&= )__) \Lg } T Aldosterone secretion

Angiotensin 11 ' ) I

Los
(renal vasoconstriction) Increased Droxlm ) Q ;§—\
reabsorption of // u p
NaCl / y 3
f—o NaCl | l

|
reduced fluid * \ —» H:0
. I delivery | Hs0
significant
{ | H0 water reabsorption
Hy0 - 10
Renal changes in H:0 - )1 ) colluunb duct

advanced liver disease

~ Small volume of highly concentrated urine

. Medullary interstitium ( vasa recta)
Urine Flow

H20.
Cytoplasmic vesicles
o &) cAMP

Tubular lumen

Apical membranc

H20

Principal cell of collecting duct

Basolateral
membrane
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Hyponatremia < 130 mEq/L
Confirm true hyponatremia

- ™~

Hypovolemic Hyponatremia Hypovolemic Hyponatremia
Sodium < 110 mEq/L or Seodium 110-130 mEg/L Stop diuretics, administer
severe symptoms — and asymptomatic intravenous normal saline (0.9%),
seizures or coma or mild symptoms identify the cause

Hypertonic saline (3%)
100 cc 1V in 15-30 minutes, Stap diuretics, correct hypokalemia,

repeated 1-2 times, goal is to raise fluid restriction 1-1.5L/24 hours
sodium 4-6 mEg/L in 6 hours

I |

No R Inadequate response after 48 hour and
0 Response Sodium <125 mEg/L

Consider 25% albumin infusion

CVVHD with low sodium (240 grams/daily)*
dialysate and
liver transplantation l

if sodium =125 mEg/L*
Monitor sodium 6 hourly

No Response

!

Start tolvaptan at 15 mg/day and titrate the dose up (max 60 mg daily); use
only for a short period and consider liver transplant if sodium > 125 mEg/L*

*Rate of correction of sodium less than 8-10 mEq/L in 24 hours and <18 mEg/L in the 1% 48 hours
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(Abstract) &y dadiy (adtay

Background: Hyponatremia is a dominant feature and is of primary concern in
cirrhosis. It is an important prognostic factor for the severity and complications
of cirrhosis associated with poor survival. The issue of hyponatremia in cirrhosis
has been the subject of intense debate within the scientific community.

Aim: To determine the association of hyponatremia with the severity,
complications, and in-hospital mortality of cirrhosis.

Materials and methods: A prospective cross — sectional study, conducted at Al-
Assad and Al-Mouassat University Hospitals, Damascus, Syria during the period
between March 2022 and March 2023. The study included 160 adult patients
with documented cirrhosis. The severity of cirrhosis was assessed using Child
Pugh score and model for end stage liver disease (MELD). Hyponatremia was
defined as serum sodium levels <130 mEg/L. Hyponatremia was correlated with
severity, complications of cirrhosis, and in-hospital mortality. Statistical analysis
was done by Chi-Square test, t-student test and Odds Ratio (OR) estimation.

Results: Hyponatremia (< 130 mEg/L) was noted in 54 patients (33.7%).
Hepatic encephalopathy (p=0.027), spontaneous bacterial peritonitis (P=0.023),
and hepatorenal syndrome (p=0.012), were found to occur significantly more
common among patients with hyponatremia as compared to those without
hyponatremia. Mean MELD score was significantly higher among patients with
hyponatremia. Among the patients with hyponatremia, 49 (90.7%) belonged to
Child Pugh C. The association of hyponatremia with Child Pugh C was highly
significant (OR 4.83; Cl 1.7-13.2; p=0.002). The association of hyponatremia
with in-hospital mortality was highly significant (OR 2.46; CI 1-6; p=0.048).

Conclusion: Patients with lower serum sodium levels had a substantially higher
MELD and Child Pugh scores. Low serum sodium levels were linked to more
severe liver disease, greater complications, and increased death. As a result, we
urge that serum sodium levels be checked on a frequent basis in patients with
chronic liver disease.

Keywords: Cirrhosis, Hyponatremia, Child Pugh, Mortality, Prognosis
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