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0 CAUSES OF HYPERNATREMIA

L increase Coneentration

Hypernatraemia ||
0 Excess waterloss  (othertbiy, e b{nﬂw
' Na* content normal Na*content decreased || |Na* content increased
(,\B\\SH 4 Diabetes insipidus H,0 decreased H,0 very decreased 1l H,0 normal
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O Increased intake or retention g@eﬁ'ﬁm“” Cushing's syndrome §  (y (2
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~ < HYPERNATREMIA (150 MMOL/L) RELATED TO ~
3 URINE OSMOLALITY

: : : Nne
4 Urine osmolality <300 mosm/kg CQ/I ke )
A
C_eEI Diabetes insipidus (impaired secretion of ADH respond to ADH) or kidheys cannot )

4 Urine osmolality 300-700 mosm/kg
(L2 Partial defect in ADH release or response to ADH . Z\\&()—U“} | ’
@ O Osmotic diuresis (liabeks ~ mellitus /7/@’« Colicum fevel —5 ot T

! [ Urine osmolality >700 mosm/kg\wfj - ufine - Hoo o \seos
9%\ Pas -
\V\*Q&Cb_ <l Loss of thirst \ow ‘M 4, ®

HdInsensible loss of water (breathing, skin) (. aks [ Unve:
Q Gl loss of hypotonic fluid C\/ow\l'h'mJ olialieq -
L Excess intake of sodium Q) ;
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O SYMPTOMS OF HYPERNATREMIA =<> synphes

JetnaEREIREIAS o |75) —o 50 ord MV —& gmphns el Spp <ar

Jus R |50 S e
4 Involve the central nervous system (CNS) hyperosmolar state which include: as a result

of the ,

\ O Altered mental status — = 5rs

/Q Lethargy — s \Seo_/

20 Irritability

+Q Restlessness. = PN

20 Seizures

N o N A

4 1 Muscle twitching, hyperreflexes . gl :
R = (232 O VLY anlea e o =

7 Fever, nausea or vomiting
¢ Q Difficult respiration, and increased thirst. \/

A Serum sodium of more than 160 mmol/L is associated with a mortality rate of 60-75%
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o ... TREATMENT OF HYPERNATREMIA

J 1<) oL “ F

O Treatment is directed at correction of the underlying condition that caused the

water depletion or sodium retention. é/’éﬁfu&;ﬁ&b 52350 J\ 57_(//‘ e ||
A0 ot oSS el |

 The speed of correction depends on the rate with which the condition
developed

O Hypernatremia must be corrected gradually because too rapid a correction of
serious hypernatremia (>160 mmol/L) can induce cerebral edema and death.

The maximal rate should be 0.5 mmol/L per hour v |
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0 HYPONATREMIA
Lo low  conentfaton JQ@ Scofium  in bleel-
UHyponatremia is defined as a serum or plasma level <135 mmol/L.
o G0y UGS &
O Levels below 130 mmol/l are clinically significant.
 Hyponatremia can be assessed by the cause for the decrease or with E
the osmolality level. S st ) @ [evdl N~ J& G u'o?'of.' ~
et ogmb\mfi\rlj i o |

e

—X W& Gn meaul el ne  contentration ng \N Qj = Y
/}\ g@/(/w\, Cl'\J P\QSW\OL s uﬂl(\f \J Y \ /



S N

9y e

9, ——
\\\C()\[\ (W XV S e creaon. \SQJJ*‘U WL N exdadin Q_X.x! OU\Q)L ol JogWOh ) cUJ
Na™ \n ufjie
l K‘a Increase sodium loss T otle”  —eexrcatsy
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i u(MEI These factors will increase the conc. of Na in urine to >20 mmol/L et N
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(D water imbalance
B Ao 006056
U Excess water intake\gpolydipsia, increased thirsﬁ: may cause mild or severe hyponatremia if
water intake was chronic. In a normal individual, excess intake will not affect Na levels. 7
| e B (o)
—> Synol rapepepliale onbidimebe  hatmon L e
O SIADH causes an increase in water retention because of increased ADH production which is hpo :W@m. A
__associated with pulmonary disease, malignancies, CNS disorders, infections.
2 B e pokein o Wpill LS sy ln s . Selechle  elechol F
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Uﬁo\" U Pseudohyponatremia by measuring Na using indirect ISE (which dilutes sample prior to analysis), \_/

"\6 oo in a patient with hyperproteinemia or\hﬂﬂﬂg{igﬁm. 9 | SN M Q)‘)\Q//Lz,u/ |
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"2 CLASSIFICATION OF HYPONATREMIABY  ~
e OSMOLALITY

- e o), \
}\&M Q With low osmolality — ) e ) oy s indeake walel  golume:

‘1 Increased sodium loss e §mo\a4& )
Q'EI Increased water retention , ,\ il N .
| B o sl b
O With normal osmolality increased nonsodium cations = 2 4
\' O Lithium excess N it W >s e -
") Q Increased -y-globulins-cationic (multiple myeloma) s<nolels Aj | )\ s

4 B Seicie i)
“Q Severe hypermagnesemia

f - Severe hypercalcemia, pseudohyponatremia

/-0 Hyperlipidemia

/
7 ErHyperproteinemia /of

%'EI Pseudohyperkalemia as a result of in vitro hemolysis

Q With high osmolality ~— —= <y (c}gc s (5] ! o)
0
l- O Hyperglycemia \/;/CZ( —_—> @ﬁm\;\W )
2-0 Mannitolinfision N s\
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SYMPTOMS OF HYPONATREMIA

LSymptoms depend on the serum level.
UBetween 125 and 130 mmol/l: symptoms are gastrointestinal Ok/@(/ffz( @ﬂ&/ C/OW%'/@

dBelow 125 mmol/l: more severe neuropsychiatric seen including anea and

vomiting, muscular weakness, headache, lethargy, and ataxia.
< g Cy S ©

More severe symptoms also include seizures, coma, and respiratory depression
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TREATMENT OF HYPONATREMIA

UQQJA\\&;\_)J\/C/W‘U\}'/)/\)J\/C fp/JtJ \PD\AW\,))(\JJ
U Treatment is directed Correé(éion of the condition t)j/;t caused either water loss or sodigm
loss in excess of water loss:

> hgperbnic sdaden

1 Correcting severe hyponatremia too rapidly can cause cerebral myelinolysis while too
slowly can cause cerebral;c;ewrcnar@ﬁ_& e (500 1 sl ’

O Appropriate management of fluid administration is critical. Fluid administration and
monitoring is required during treatment of the underlying cause of the hyponatremia.

O The measurement of urine osmolality is necessary to evaluate the cause of
hypernatremia

Q Chronic hyponatremia in an alert patient is indicative of hypothalamic disease-
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O DETERMINATION OF SODIUM
U houfe. collechon
U Sodium can be measured in se%?m, plasgrina, and &er) Secfipm. e ES-;‘%; > b@‘_)j
o QO

0 When plasma is used, lithium heparin, ammonium heparin, and lithium oxalate are suitable anticoagulants.

O Hemolysis does not cause significant change in serum or plasma values as a result of decreased levels of
intracellular sodium. however, with marked hemolysis, levels may be decreased as a result of a dilutional effect

= S o o J
v_f:’é N J«) by (s ZIW cler™ ) vy
U Whole blood samples may be used with some analyzers. Nab N of |qj7&\ Q}M

Jevel: O

U The specimen of choice in urine sodium analyses is a 24-hour collection.

Q0 Sweat is also suitable for analysis. - \/
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O POTASSIUM —erapt  inSeelda”  @fion -

O Potassium is the major intracellular cation in the body with a concentration 20 times
greater inside the cells than outside

O Many cellular functions requires that the body maintains a low ECF concentration of K.
As a result, only 2% of the body’s total potassium circulates in the plasma .

O Function of potassium in the body include

/-0 Neuromuscular excitability

2-Q Contraction of the heart

: # . 2 —
23 ICF volume ( inhecldar~ Clewed — Volume ) _pp(eum Swell ng o shfgjﬂh@ ")K—
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“4a Hydrogen ion concentration
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dThe potassium ion concentration has a major effect on skeletal and cardiac muscles. A
lower than normal difference increases cell excitability leading to muscle weakness.

U Severe hypokalemia can cause muscle excitability which may lead to paralysis or fatal

cardiac arrhythmia-
bt 6Mlialemla decreases cell excitability resulting in an arrhythmia or paralysis

bloc# O the heart may cease to contract in extreme case of hypokalemia or hyperkalemia
é/ —_—

level «ﬁ dPotassium concentration affects hydrogen ion concentration in the blood. In _

K:M hypokalemia, when potassium ion is lost from the blood, sodium and hydrogen ions |

HW;A move to into the cells. The hydrogen ion concentration decreases in ECF resulting to —/
lo alkalosis e
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@2t w FACTORS AFFECT K LEVEL IN ECF Colng o
§\;i§um N Cnlin — (neltee hp#aj/c "Ja& }C)r —> Jubetc Pérﬁlf/)/’ j —0 @P@/
¥ )8 Uiy ébﬁ < aldS mgalu/\ANb le™ ke é—ﬁ/wwwyt
—~27l; QThree factors that influence the distribution of potassium between cells and ECF are: L.

( —
({‘?} (1) Potassium loss frequently occurs whenever the NaK ATPase pump is inhibited by mglM,

O =z
(,,, > conditions such as:
hRE L \LMﬁ Koo _4 no Cﬁ\tf(//‘

= (1) hypoxia ?O e
Cé/o;/) d(2) hypomaqngemta % bécau%c D — coSGhr “t %dim -
0 (3) or digoxin overdose —% cligokin  Compely Lo wiln e Lita —& cdgsyin

U(2) Insulin promotes acute entry of K ions into skeletal muscle and liver by increasing NaK ’LO)(/C/‘&
ATPase activity

L (3) Catecholeamines such as epinephrine (B2-stimulator), promotes cellular entry of K ~
whereas prwmﬁ blocker) impairs cellular entry of potassium .

OP@\%{& QWith preexisting condition such as dietary deficiency (or excess) can enhance the degree \-/
(AP ke of hypokalemia (or hyperkalemia)but rarely the primary cause.
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