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Electrolyte Imbalance

Sodium and Water abnormalities

* Hyponatremia- S.Na < 135 meq/I.
* Hypernatremia- S.Na > 145 meq/!.

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com

www.FirstRanker.com

Tools for evaluation of Hyponatremic patient

* History
* Physical examination
* Lab tests

* S. Osmolality
* U. Osmolality

Idea about obvious cause and Volume status

* Urine electrolytes (Na+, K+, Cl-)

* Response to Isotonic saline volume expansion
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Zevere Euvolemic Hvpronic Hyponamenuz (Senun Sodian < 125 meag)
Symprornanc

Confusion, staxia, seizures, ebiundation, coma,
raspiratory depression

Azymptomanic or mild symproms
{headache letharzy, dizzimmess)
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elecmolyte-ree wafter.
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Warer resmiciion
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per day
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There 1z no consepsus about the opfimal weament of symptomanic byponamemia. Cormrecton shonld be of 3 sufficient pace and
ruaznimide 1o raverse the manifestations of hypotonicity, but not so rapld and large as to pose a risk for developing osmotic
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For mild symiproans of kypowarrermis, or asviopromatic patients with senun sodinn above 123 meq/], nse a conservanve approach.
(Water restriction lass than 1-1.25 L'day) If serum sodinm contivnes 1o decline 0.9%: WaCl may be given o clanfy diagnosts, If the
patient has SIADH hyponamemia will worsen and if they are ECF volune copracted sapum sodimm will improve.

Hypernatremia

* S.Na+ > 145 meq/|
* reflects serum hyperosmolarity
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Diagnostic Approach in Hypernatremia

(Hyrpe matrsmia)
Assess volume
status
|
Y Y Y
Hypovolemia Euvolemia (no edema) Hypervolemia
Total body water L. Total body water | Total body water T

Total body Na* | No change in total body Na* Total body Na* TT
I

{ ¥ i |

Urinary (Na") [Umary {Naﬂ] [U' f (Nar*}] [Un'narr {Na*}]
>20 mmol/ <20 mmol/l variable >20 mmol/l
|
Y ! : !
Renal losses (Extrarenal losses | (Renal losses Extrarenal losses (Sodium gains
Osmotic or loop diuretic Excess sweating Diabetes insipidus Insensible losses: Primary
Postobstruction Burns Hypodipsia respiratory, dermal hyperaldosteronism
Intrinsic renal disease Diarrhea Cushing’s syndrome
| Fistulas ) Hypertonic dialysis
Hypertonic NaHCO,
| NaCl tablets

Figure 8-10 Algorithm for diagnostic assessment of the patient with hypernatremia. (Modified from reference 5.)

Management of Hypernatremia

(Hyrps matremia)

(Assess volume status)

[
Y
(Hypuvnlemia) (Hypervnlemi@
Correction of ) (Correction of water deficit ) (Removal of Na*
volume deficit Calculate water deficit Discontinue
Administer isotonic Administer 0.45% saline, 5% dextrose, or oral offending agents
saline until water to replace the deficit and ongoing losses Furosemide
hypovolemia improves In central diabetes insipidus (DI) with severe Hemodialysis as
Treatment of the etiology losses, aqueous vasopressin (Pitressin) 5 U needed for
of losses (insulin, relief subcutaneously q 6 h {enal failure

of obstruction, removal

. of osmotic diuretics, etc.),

!

Follow serum (Na*) carefully to avoid water

Jntu;dcaﬁnn

deficit and ongoing

‘Correction of h IrLm:urng—term therapy h
water deficit Central DI (see Table 8-7)
Calculate water deficit S s offerding d low Na*

- : . ephrogenic DI: Remove offending drugs, low Na
Administer 0.45% saline, | | ot “4io7ide diuretics, amiloride for lithium-induced DI,
5% dextrose, or oral ction of K* and Ca2*
water to replace the k-::urre sony e Y,

Llnssas y
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* In the normal man, total body water is approximately 60% of body
weight (50% in women and obese individuals). With hyponatremia or
hypernatremia, the change in total body water can be calculated from
the serum Na+ concentration by the following formula:

* Water excess = 0.6W X (1 —[Na+]obs/140)
e Water deficit = 0.6W X ( [Na+]obs/140 — 1)

* obs is observed sodium concentration (in mmol/l) and W is body
weight (in kilograms).

Hyperkalemia

e S.K+>5.5 meq/L
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Serum K* Electrocardiographic
Concentration (mmeol/L) Abnormality

5.5-6.5 Tall peaked T waves with narrow
base, best seen in precordial
leads

6.5-8.0 Peaked T waves

Prolonged PR interval

Decreased amplitude of P
waves

Widening of QRS complex

=8.0 Absence of P waves

Intraventricular blocks, fascicular
blocks, bundle branch blocks,
QRS axis shift

Progressive widening of the
QRS complex

Sine wave pattern
(sinoventricular rhythm),
ventricular fibrillation, asystole

Transtubular Potassium Gradient

TTKG is a measurement of net K* secretion by the distal nephron
atter correcting for changes in urinary osmolality and is often used
to determine whether hyperkalemia is caused by aldosterone
deficiency/resistance or whether the hyperkalemia is secondary to
nonrenal causes. As with all diagnostic aids, clinical correlation is
indicated, and potassium intake should be assessed.

TTEKG = (K /K = (5...+U..) Where K, and K, are the concentration
of K7 in urine and serum, respectively, and U_., and 5_,, are the
osmaolalities of urine and serum, respectively.

www.FirstRanker.com



Firstranker's choic

» FirstRanker.com

a

www.FirstRanker.com

:

www.FirstRanker.com

Emargancy Yas kr z&.0 or ECG Hyperkalemia n | Ves .
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-Hypartonicity (2.9., mannitol)
-Hypargly cemia
-Succinykholine
-e-aminocapraic acid

-Digoxin

-B-blockars

Metabolic acidosis (non-organic)
Anginine or lysine infusion
Hyparkalamic pariodic paralysis
~LInsulin

-Exarcise

Reduced distal K+ secration
(ZFR =20 mlmin)

¥

| oce-Fludrocorisons

!

Aﬁ?ﬁggjpnglinfﬂ;um | Reduced ECY | ﬂubj;rrﬁrfs;;atancej ‘ Tn{f =
i |
a-Fludrocontisons |
TTEG <8 TTKG =8 |
(Tubular resistancea) l
Low aldosterona |
¥ | Renin “
Drugs Other causes | |
-Amiloride -Tubulginterstitial :
-apironclactone  diseasas H'fh Liw
-Triamtarana -LIrinary tract _ _ — _ _
-Trimethoprim abstruction -Primary adranal insufficiency -Diabatas mallitus
-Pantamidina PHA type | -lsolated aldostarone deficiency || | -Acute GN
-Eplerancna -PHA type I -Haparn' LMW heparin -Tubulointarstitial diseases
-Drospirencne  -Sickle cell dissase | |-ACE-l / ARE -PHA type |l
-Calcinaurin -Renal transplant -Ketoconazole -NSAIDs
irHityitors =SLE -PrEleckers
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K* >6.5 mEq/L
ECG changes?
No Yes
Pseudohyperkalemia? Calcium
gluconate
Yes No
No Shift K* into cells

treatment -IV insulin

-Nebulized albuterol
-Bicarbonate (if acidemic)

Remove K* from body
-Diuretics
-Sorbitol or SPS
-Hemodialysis

Hypokalemia

* S.Potassium < 3.5 meq/I

www.FirstRanker.com
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Evaluation of Hypokalemia
Hypokalemia
Pseudohypokalemia
p

; : ; Yes Are abnormal
Confirm by rapid separation of
lasma or storing sample at 4° C) leukocytes present?

MNo

" Evidence of elevated aldosterone,

Yoo e oo o J

| adrenergic agent use

No
Yes Evidence of fluid loss from skin No Renal K* loss?
(Nonrenal K+ Iass) (excessive sweating) =20 mmol/24 h
or Gl tract (gastric or stool fluid loss)? in urine
Drugs, such as diuretics, Y - Yas | l”o
aminoglycosides, and
amphotericin

. — recent K+ loss from
[ B|(c;;bo;:_=_1rtgna 1 Evaluate BP Gl tract

metabolic aJkaIcsis}J

Poor dietary intake,
recent diuretic use or

(Hypamagne&emia)-(— ald Evaluate pl?:lsma. |
osterone and cortisol
1

Aldosterone Aldosterone Aldosterone
low, cortisol low or normal, high, cortisol

normal cortisol high normal

| Cushing | Hyperaldosteronism Bartter or Gitelman

syndrome syndrome (primary, secondary, syndrome or
or GRA) surreptitious

diuretic abuse

—

Figure 9-4 Diagnostic evaluation of hypokalemia. BF Blood pressure; Gl gastrointestinal;, GRA, glucocorticoid-remediable aldosteronism; RTA, renal
tubular acidosis.

Treatment

* Potassium replacement can be given through the intravenous (1V) or oral
(PO) route.

* Oral or enteral administration is preferred if the patient can take oral
medication and has normal Gl tract function.

* When potassium is given intravenously, acute hyperkalemia can occur if
the IV rate is too rapid and can cause sudden cardiac death.

* |V replacement can be given safely at a rate of 10 mmol KCl/h.

* |V administration of 20 mmol KCl typically increases the serum potassium
by about 0.25 mmol/I.

* If more rapid replacement is necessary, 20 or 40 mmol/h can be
administered through a central venous catheter, but continuous ECG

mnni’mring should he used under these circumstances
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