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Normal conditions
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1 Hypertonic hyponatremia due to gain of impermeable
o i > H O O ®6 0000 i solutes other than sodium (e.g., from hyperglycemia)
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110 O O I L o o e # ® retention in association with sodium
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! Hypotonic hyponatremia due to water
o O O I e o o o # o retention in association with sodium gain
! (e.g., from the nephrotic syndrome)
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N?\\ \m\\?\\ W ® ® 4 g i Hypotonic hyponatremia due to water retention in
i association with sodium gain and potassium loss
: o O O I * * * g i (e.g., from congestive heart failure treated with
O Oi O O O I . . . . _E diuretics)

Adrogue’ & Madias, NEJIM 2000
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—— Normonatremia
-- Hyponatremia 120-124 mmol/L
0.7 - 07
T 1 T T 1 T | PrE—
0 50 100 150 250 300 350
Number at risk Time (days) Number at risk
Normonatremia 1 943 1827 1758 1725 1641 1516 Normonatremia
Hyponatremia 1 943 1760 1698 1662 1569 1554 Hyponatremia

T T T
0 50 100 150 200 250 300 350

Time (days)
1197 1160 1113 1105 1089 1076 1062 1043

1197 1092 1058 1051 1033 1019 1010 992

Mannheimer et al. Eur J Intern Med 2025
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11073 Adult patients admitted during the study
period

5006 Patients excluded

Day 1

7067 included in this study
Hospital mortality: 1238 (17.5%)

[

1830 Patients with hyponatraemia at ICU admission]

Hospital mortality: 342 (18.7%)

( 4603 Patients without dysnatraemia at admission W

)

L

Hospital mortality: 740 (16.1%)

( 634 Patients with hypernatraemia at [CU admission

\

Hospital mortality:156 (24.6%) J

Day 3

1260 Patients with hyponatraemia on day 3

11 Patients with persistent hyponatraemia
Hospital mortality:163 (20.1%)

449 Patients with ICU-acquired hyponatraemia
Hospital mortality: 71 (15.8%)

ﬂaus Patients w/o dysnatraemia on day :N

3891 Patients free from dysnatraemia
Hospital mortality:594 (15.3%)

Patients with corrected hyponatraemm

(Including 36 patients with hypernatraemia)
Hospital mortality: 179 (17.6%)

393 Patients with corrected hypernatraemia

(Including 15 patients with hyponatremia)

\ Hospital mortality: 77 (19.6%) /

504 Patients with hypernatraemia on day 3

[

241 Patients with persistent hypernatraemia
Hospital mortality:79 (32.8%)

263 Patients with |CU-acquired hypernatraemia

Hospital mortality: 75 (28.5%)

Darmon et al, Shock 2014
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Adrogue & Madias, N Engl J Med 2000
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Alexander MONRO (secundus)
1733 - 181%

Monro-Kellie hypothesis

Foramen o f Monro

VY = TISSUE + BLOOD + CSF

George KELLIE
1770 - 1829

Monro-Kellie hypothesis




Intracranial Pressure (ICP) (mmHg)

Normal state
ICP normal

Compensated state
ICP normal

Decompensated state
ICP elevated

Intracranial
mass / oedema
(increasing in size)

Intracranial

Brain  Asterial “1 =% mass/oedema
; g Ven s (very large volume
Brain  Arterial volume  yolume VOll?;Z ( r);)alh%loq )
volume  yolume Venous gy

80% 3-4% volume

;: 6-7%

Intracranial
mass /

Brain herniation
‘ oedema

CSF Significantly elevated ICP

volume

10% Critically high ICP causing

collapse of cerebral microvasculature
and disturbed cerebrovascular reactivity

AV

Minimal compliance
Poor compensatory reserve and

| AP

increased risk of cerebral ischemia
and herniation

N
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AV
High compliance Decreasing compliance
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Solute
gain
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Normal volume

Na+ K* 2Cl— Regulatory
‘volume
Increase

Solute
loss

<=

Regulatory
volume
decrease

McManus et al. N Engl J Med 1995




Plasma [Na '), mEg/iiter

Urine osmolality
mQsm/ikg H,;0

Measured
water balance, m/

Table 2. Total brain water and electrolyte content of normonatremic

rats and rats with sustained hypoosmolality

120 - Normonatremic Hyponatremic Percent
110 - N =18 N=25 change
o Plasma [Na*] 141 = 1 107 = 12 -24.1%
mEqlliter

2000 Brain water 372.5 = 2.1 374.7 = 1.2 +0.6%
1500 - ml/100 g DBW
1000 Brain K™ 502.2 = 14.6 4152 £ 5.9° —17.3%
s SR mEqlkg DBW

0 | Brain Na™ 274.5 + 6.1 244.3 £ 1.8 —11.0%
o - | mEqlkg DBW
130 | Brain C1 168.9 + 5.1 113.7 £ 2.4° —-32.7%
+20 : ‘ mEq/kg DBW
+10 - g . . I 11 12 13| 14 15

. | 4 P < (0.001 relative to normonatremic controls |
-10 -+ : i :.
—20 | | :
~30 - : E ﬁ*

A+t ——————— — "
é2=; ;'3 3l A; ':": 6 7 8 9 10 11 12 13} 14 15 %;,
H

Time, days !

Verbalis & Drutarosky. Kidney Int 1988



Table 1. Plasicmtkl ki

in animals ma

Plasma
Sodium, m
Chloride, m
Osmolality

Water, 1/kg
Sodium, m
Potassium, 1

Glutamine,
Myo-inosito
N-acetylasp:

Taurine, m
GABA, mm(
Phosphoeth

Values are mes

Increase in Brain Water

With Organic  Without Organic
Osmolyte Losses Osmolyte Losses

Plasma Sodium

Correlation With

P

0.94

0.83
0.98
0.96
0.98
0.97
0.12
0.49
0.75
0.79
0.92
0.63
0.68
0.63

Sterns et al. Am J Physiol 1993



A Experimental protocol for acute hyponatremia studies

Oh 1h 2h 3h 4h 5h

BBB determination (NaF), n=18

Group 1 Sham injection
brain water content studies, n=18

Group 2 dDAVPs.c. +waterip. water ip. dDAVP s.c. + water i p.
tissue collection to RT-PCR, n=21
Group 3 AVP s.c. + water ip. water i.p. AVP s.c. + water i.p.
blood analyses, n=57
B Experimental protocol for chronic hyponatremia studies
0 day 1 day 2 day 3 day 4 day

Group 4 Sham standard rat chow + osmotic pump filled with saline BBB determination (NaF), n=17

Group 5 liquid diet + osmotic pump filled with dDAVP brain water content studies, n=18

Group 6 liquid diet + osmotic pump filled with AVP tissue collection to RT-PCR, n=18

blood analyses, n=53
Aleksandrowicz et al. Sci Rep 2025
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Normal situation

Hyponatremia without adaptation

Increaseinthe ICF and the ISF from excess
water due to hyponatremia.

Hyperacute adaptation
Decreasein the ISF fluid from bulk flow
from ISF to systemic circulation.

Acute adaptation
Decreasein ICF fluid driven

Chronic adaptation
Decreasein | CF fluid driven by brain
organic osmolyte depletion.

ICF ISF
ICF ISF
ICF ISF
ICF ISF
ICF ISF

Within minutes

Within minutes, maximal
after around 4 hours.

Within hours, maximal
after days

Sterns RH. Semin Nephrol 1990
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Birth 1 year 3years 5years 7years 10years Adult
25% 70% 85% 92% 95% 98% 100%







Absence of Postoperative
Hyponatremia Syndrome
in Young, Healthy Females

Eelco F. M. Wijdicks, MDD, and Timothy 8. Larson, M1>»

Young and previously healthy females have been re-
ported to develop severe postoperative hyponatremia
with a fatal outcome. The clinical presentation is dra-
matic, with seizures, respiratory arrest, and permanent,
often catastrophic, brain damage. The true incidence is
unknown. We report a survey of 290,815 surgical proce-
dures on females at the Mavo Clinic from 1976 to 1992,
Postoperatively 1,498 females had cardiopulmonary ar-
rest, 255 had a metabolic encephalopathy, 32 had new-
onset seizures, and 6 had central pontine myelinolysis.
We failed rto identify any association of respiratory arrest
with postoperarive hyponatremia. Qur findings indicate
that the postoperative hyponatremia syndrome in
young, healthy females with respiratory arrest is ex-
tremely uncommeon.

Percent of patlents

Wijdicks EFM, Larson TS. Absence of postoperative
hvponatremia syndrome in young, healthy
females. Ann Neurol 1994;35:626—628

postmenopausal
Sumrmary of Numbervs of Postoperative Females Whe Had
@ Cardiopulmonary Arvest ov Developed Metabolic
Encephalopathy, New-Onset Serzares, or Central Pontine
Myelinolysis and Hyponatremia: 1976—19922

No. with
Post- No. with
operative Plasma Sodium
Event <2130 mmol/L
Cardiopulmonary arrest 1,498 0
Metabolic encephalopathy 255 2
New-onset seizures 32 3
Central pontine myelinolysis 6 6

*Total number of surgical procedures in females was 290,815,

Ayus et al. Ann Intern Med 1992
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Impaired sodium
extrusion

Na* T

L
@ _9 .0 @

f Intracellular Na*
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volume regulation
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Steroidal structure
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Auys et al. Am J Physiol Renal Physiol 2008
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AOnRva, MNiartsia Tuvraypartoc, Osocalovikn-Kapapa | Aapioa, Kevrpikn NMiartsia
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AMPBEpt Ayalpa AltyvitTwpUxou | Avdpoc, MNhateia Ocsodpriouv Kaipn

Tpikxala Osococaliac, Kahaundaka | KaAapara Niarteia B. NlEwpyiov | EmapTn
Kaoropia - Anpapxeio | Apidaia - Niaresia | Fepakt Aakwviac | Enreia |

KiAkic - NMhateia EipAvne | lepancerpa - Niarteia EipRvnc | Avbpoc




HYPOXIA IN 144 PATIENTS WITH
HYPONATREMIC ENCEPHALOPATHY

125 A B
100 Q Q

Hypotonicity Hypotonicity

; |
Extrusion of electrolytes f.f Extrusion of slectrolytes

Q Cell volume maintained

75

50

25

Cell volume remains
increased

Plasma NA Arterial pO2 Brain Damage Hypoxia

mmol/L mmHg Percent

Auys et al. Am J Physiol Renal Physiol 2008



Hypoosmolar
state

N

Impaired Brain

Normal Brain Adaptation
Adaptation :
Pre- Hypoxia
/ \ menopausal
females
Adults: Children:
“Normal” or Low High Brain to
Brain to Cranial Cranial Vault
Vault Ratio Ratio .
Hypercapneic
l \,. Symptomatic | = ----- > Respiratory
Cerebral Failure
Edelma Neurogenic
: Pulmonary
Asymptomatic
Hyponatremia l Sl

Brain-stem herniation,
death

Auys et al. Am J Physiol Renal Physiol 2008



Table 1. Manifestations of hyponatremic encephalopathy

Acute severe Chronic
Nausea and vomifing Naused
Headaches Fafigue
Seizures Gait and attention deficit
coma Falls and bone fractures
Death

Respiratory arrest
Noncardiogenic pulmonary edema

Gankam Kengne & Decaux. Kidney Int Rep 2018



Table 3. Summary of reported cases of ecstasy-associated hyponatremia®

Sodium Osmolality
Age  Gender Symptoms Intervention Outcome Reference
Serum Urine Serum Urine
18 F 120 186 242 568 A, C H, F, R Recovered (78)
27 F 124 NA 267 NA A, C F Death (60)
26 M 101 NA 248 NA C S P F, N Recovered (51)
17 F 115 10 256 577 A, CS N Recovered (61)
19 F 115 162 253 522 S, P H, F Recovered (49)
24 F 113 153 240 639 ACS R Recovered (56)
20 F 119 145 263 491 ACS R, N Recovered (79)
30 F 117 1 NA 38 A, CS NA NA (62)
15 F 125 NA NA NA A, RA, P, C N, R, F Death (54)
20 F 112 112 238 256 A, C Mannitol Recovered (57)
15 F 119 6 256 655 A, C R Recovered (53)
16 F 112 99 242 184 A, C R Recovered (53)
24 F 120 68 258 365 A H Recovered (50)
23 F 123 NA NA NA A Observation Recovered (64)
17 F 130 NA NA NA A NA Recovered (52)
17 F 118 NA 247 970 A E Conservative  Recovered (52)
23 F 115 246 NA NA C N, glucose Death (80)
19 F 121 111 242 485 A, C H Recovered (81)
\ ‘. iy 16 F NA NA NA NA A NA Death (82)
I 18 F NA NA NA NA CA, HT NA Death (82)
N ' : 18 M NA NA NA NA A, HT NA Death (82)
- 14 F NA NA NA NA CA NA Death (82)
OU (} 16 F NA NA NA NA A, CA NA Death (82)
e 29 F NA NA NA NA CA NA Death (82)
™~ \‘ 16 F 123 NA NA NA S,LBP,C, P NA Death (82)
/ 20 F 119 NA NA NA LBP, LT, RD NA Death (82)
4 20 F 124 NA NA NA A, C NA Death (82)
/ 19 M 122 NA NA NA A, C NA Death (82)
= {1 19 F NA NA NA NA CA NA Death (83)
19 M NA NA NA NA HT, LBP, AKI  "Saline” Death (84)
R 20 F 117 NA 245 NA CA N, H, F Death (65)
18 W 130 101 264 335 HA R Recovered (66)

2A, altered mental status; C, cerebral edema; CA, cardiac arrest; E, electrocardiogram abnormalities; F, furosemide; H,
hypertonic saline; HA, headache; HT, hyperthermia; LBP, hypotension; LT, hypothermia; N, normal saline; NA, not available;
P, pulmonary edema on chest x-ray; R, water restriction; RA, respiratory arrest; RD, respiratory depression; S, seizure.

Campbell & Rosner. ClinJ Am Soc Nephrol 2008



nStvors | Orpen.

Original Investigation | Diabetes and Endocrinology

Oxytocin and the Role of Fluid Restrictionin VIDMA-InNnduced Hyponatremia
A Secondary Analysis of 4 Randomized Clinical Trials

El Assessment by fluid intake Figure 1. Changes in Laboratory Values Over 360 Minutes in Response to 3,4-Methylenedioxymethamphetamine (MDMA) Intake
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Time. min Atila et al. JAMA Netw Open 2024



Table 2. Comparison of the United States and European guidelines
Subject United States Guideline European Guideline
’ Acute or symptomatic Severe symptoms: Bolus 3% NaCl Severe symptoms: Bolus 3%
' hyponatremia (100 ml over 10 min X 3 as needed) NaCl (150 ml over 20 min 2-3
‘ times as needed)
‘ Moderate symptoms: Continuous Moderate symptoms: Bolus 3%
infusion 3% NaCl (0.5-2 ml/kg per h NaCl (150 ml 3% over 20 min once
THERAPEUTIC Chronic hyponatremia — ( Sl ( I )
™
IG UIDELINES SIAD Fluid restriction (first line) Fluid restriction (first line)
Demeclocycline, urea, or vaptan (second line) Urea or loop diuretics + oral

NaCl (second line)

Do not recommend or recommend
against vaptan®

Recommend against lithium
or demeclocycline

Hypovolemic hyponatremia Isotonic saline Isotonic saline or balanced
crystalloid solution
Hypervolemic hyponatremia Fluid restriction Fluid restriction
Vaptans® Recommend against vaptan
Correction rates Minimum: 4-8 mmol/L perd, No minimum
4-6 mmol/L per d (high risk of ODS)
Limits: 10-12 mmol/L per d, Limit: 10 mmol/L per d
8 mmol/L per d (high risk of ODS)
Management of overcorrection Baseline Sn2=120 mmol/L: Start once limit is exceeded
probably unnecessary
Baseline Spn,<120 mmol/L: Consult an expert to discuss
start relowering with electrolyte-free infusion containing electrolyte-free
water or desmopressin after water (10 ml/kg) with or without 2 ug
correction exceeds 6-8 mmol/L per d desmopressin iv

#“Do not recommend” when Sy,<130 mmol/L, “recommend against” when Sy,<125 mmol/L.
®In liver cirthosis, restrict to patients where potential benefit outweighs risk of worsened liver function.?

Hoorn & Zietse. ] Am Soc Nephrol 2017
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Hyponatremia and severe symptoms of brain edema

Yes i

ICU admission
150 ml of NaCl 3% in 10 min

Persistence of symptoms
I

Yes y v No

|

Stop the bolus, manage as nonseverely
symptomatic hyponatremia

Repeat the bolus

Persistence of symptoms

Yesy l vy No

Repeat the bolus Stop the bolus, manage as nonseverely

symptomatic hyponatremia

Persistence of symptoms

Yes y I y No

Check for the cause and treat accordingly.

Q6-12 h serum check during first 48 h
Regardless treatment used, limit daily increment
of serum Na to <6—8 mEqg/| per 24 h.

If increment is 8-12 mEq/| on the first day, watchful
wait or consider relowering of serum Na if risk factors
for ODS or evidence of chronic hypo-

natremia are present. Limit the next day increment to
< 4-6 mEg/I.

If incrementis >12 mEq/l per 24 h on

the first day, consider relowering the serum sodium
to achieve an increment of 8-10 mEq/I per 24h.

Check serum Na if
Na increase is more than
6—8 mEq/|

Stop the bolus, manage as nonseverely
symptomatic hyponatremia

Yes§ y No

Stop 3% Nacl

Infusion of 3% Nacl

lfgf)‘f(sfor another Until the increment is 6-8 mEq/!
cause Check serum Na Q 1-2 h.

Gankam Kengne & Decaux. Kidney Int Rep 2018
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A

@ Table 3 Univariable predictors of reversal of herniation

§ Reversal of TTH Noreversal of TTH p Value

% Age,y 521 +14.1 528 +12.0 0.828

S Hyperventilation 41/57 (71.9) 12/19 (63.2) 0.665
Propofol use 40/57 (70.2) 7/19 (36.8) 0.021*

S Mannitol use 26/57 (45.6) 7/19 (36.8) 0.689

g Pentobarbital use 10/57 (17.5) 1/19(5.3) 0.347

g 2%][3% saline use 26/57 (45.6) 6/19 (31.6) 0.888

E 1-h Na >145 43/56 (76.8) 6/17 (35.3) 0.007*

'Té 1-h Naincrease >5 46/54 (85.2) 4/14 (28.6) <0.001*

é Surgical decompression 10/57 (17.5) 4/19 (21.1) 1.000

B Ventriculostomy 16/57 (28.1) 5/19 (26.3) 0.882
Diagnosis of ICH 19/57 (33.3) 11/19(57.9) 0.104*

Koenig et al. Neurology 2008
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I\, it Treatment of Hypon Correspondence

Chlor

Juan Carlos Ayus, M
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LETTERS TO THE EDITOR

Treatment of Hyponatremic
Encephalopathy Croshark

To the Ediror:

In the March issue of AJKD, Awus et al' describe their expe-
rience treating hyponatremic encephalopathy with S00 mL of 3%
sodium chloride solution owver © hours. This provocative report
raises at least 2 important questions.

First, the authors point out that ““symptoms of hyponatremic
encephalopathy are largely related to cerebral edema’™ and there-
fore this condition “constitutes a medical emergency.”’ P35 Given
this context, why do the investigators support a slow infusion
(83 mIL/h) rather than the recently recommended bolus therapy of
100 to 150 mL of 3% sodium chloride solution given over 10 to 20
minutes (up to 3 doses or until serum sodium concentration has
increased by 5 mEqg/L). which can prevent brain herniation and
stop seizure activity qui-c:kl}-"?l3

Second, why did the authors’™ continuous hypertonic saline
solution protocol not include an adjustment for body weight, as
has been recommended for bolus therapy?~~ Because all patients
received the same ““uniform treatment protocol.” a 50-kg patient
would be expected to have had twice the increase in serum so-
dium concentration as would a 100-kg patient (assuming similar
percentages of water weight). Thus, applyving this protocol
without considering a patient’s total-body water risks owver-
cormrection in small people, who are found frequently among
patients with diuretic-induced hyponatremia.” and under-
correction in very large ones. as may have occurred in 2 of the
authors™ cases.

—
N
|

RN
o
I

Change in serum sodium
concentration (mEq/L)
o

Aaron Spital, MD
Mt. Sinai St. Luke’s Roosevelt Hospital, New York, New York
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Chronic Hyponatremia and Brain Structure and Function
Before and After Treatment

Setting & Participants Analysis Results
=|=| Prospective cohort study Standardized - After Resolution of Hyponatremia:
Single-center in FenIopnyC DD Al "R MRI / Improved cognition in most tests )

testing (NPT)
Cologne, Germany |

| * Decreased brain tissue volumes,

N = 26 patients with Baseline Normonatremia ﬁ especially in the hippocampus

'i“ resumed chronic * Reduced neuronal activity & neuronal
r\yponatremia [Na*] F148| N = 21 patients with \_ synchronization across all gray matter /

* Treated in ED =a complete data
* No signs of hypo- or

During Hyponatremia:

hypervolemia Mean [Na*], mmol/L Negative correlation of neuronal
- Pre-treatment: Post-treatment: synchronization with [Na+] and
April 2018-January 2022 118.4 135.5 cognitive function

CONCLUSION: Resolution of hyponatremia was associated with improved cognition and reductions
in brain volumes and neuronal activity. Impaired cognition during hyponatremia is closely linked to

increased neuronal activity rather than to tissue volumes. Furthermore, the hippocampus appears to
be particularly susceptible to hyponatremia, exhibiting pronounced changes in tissue volume.

Victor Suarez, Rosanne Picotin, Ronja FaBBbender, et al

@AJKDonline | DOI: 10.1053/j.ajkd.2023.11.007




Screened
n=>5 306

Entered
n=5 028 (95%)

{ Adjudication not require

n=2 323 (46%)

Hypervo
n=1490
|
I
CHF
n=762 (51%)

All (n =3 087)ab

101

Table 4| Achievement of correction benchmarks

SIADH (n= 1 524)ac

[Na™] >130mEg/!

AlNa*] =5mEg/l

[Na*] >135mEg/l

By diagnosis
Diagnosis, n (%)
All (N=2948)
SIADH (n=1422)
CHF (n=742)
Cirrhosis (n=618)

By initial monotherapy episode, unadjusted for baseline sodiur

Initial treatment, n (%)°

No treatment (n=507)
Fluid restriction (n=922)
<1000ml (n=386)
>1000ml (n=474)
Normal saline (n=397)
Hypertonic saline (n=71)
Tolvaptan (n=122)

1494 (51) 1790 (61)
809 (57) 981 (69)
357 (48) 395 (53)
239 (39) 316 (51)

“oncentration
210 (41) 195 (39)
269 (29) 402 (44)
93 (24) 180 (47)
137 (29) 185 (39)
66 (17) 162 (41)
18 (25) 46 (65)
80 (66) 95 (78)

Greenberg et al. Kidney Int 2015

635 (22)
361 (25)
139 (19)
100 (16)




Original article

Multicentre study of investigation and management

OPEN ACCESS

Ploutarchos Tzoulis," Rhys Evans,? Agnieszka Falinska,® Maria Barnard,? Tricia Tan,

Table 1 Investigation of patients with hyponatraemia

of inpatient hyponatraemia in the UK

3

Table 3  Serum sodium (sNa) concentration at hospital discharge

Total Centre 1 Centre 2 Centre 3
Investigation (N=100) (%) (N=38) (%) (N=30) (%) (N=32) (%)
Volume status 62 71.0 53.4 59.4
Serum osmolality 39 39.5 33.3 43.8
Urine osmolality 33 395 30.0 28.1
Urine Na 29 34.2 36.6 15.6
Paired osmolality-Na 23 26.3 26.7 15.6
Serum TSH 61 71.0 63.3 46.9
Serum cortisol 31 34.2 26.6 31.2
CFull work-up 18 23.7 20.0 9.4
Expert input 16 13.1 13.3 21.8

Overall
SNa at discharge N=84
Patients with sNa <125 mmol/L (%) 4.8
Patients with sNa 125-129 mmol/L (%) 19.0
Patients with sNa 130-134 mmol/L (%) 393
Patients with sNa >135 mmol/L (%) 36.9
Mean+SD sNa (mmol/L) 132.8+4.7

TSH, thyroid-stimulating hormone.

Tzoulis et al. Postgrad Med J 2014



CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
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Utility and Limitations of the Traditional Diagnostic
Approach to Hyponatremia: A Diagnostic Study

Wiebke Fenske,® Sebastian K. G. Maier,” Anne Blechschmidt,® Bruno Allolio,® * Stefan Stérks *
“Department of Endocrinologey and DDiaberes, PDDivision of Intensive Care Medicine, and “Cardiaologoy Unit, Department of Medicine I,
Erriversity of Wikrzhure., Germaany.

Table 2  Etiologic Diagnosis - Performance of Senior Physician

Senior Physician

Primary Adrenal Delta per
Reference Standard Polydipsia ~ Hypervolemia  Hypovolemia ~ SIADH  Diuretic-induced  Insufficiency  Total  Category

Primary polydipsia 1
Hypervolem.m 0 Table 4  Etiologic Diagnosis - Performance of Algorithm
Hypovolemia 0
STADH 0 Algorithm
Dluretlc-.mduc-ec.l 0 Primary Adrenal Delta per
Adrenal insufficiency 0 Reference Standard Polydipsia ~ Hypervolemia  Hypovolemia ~ SIADH  Diuretic-induced  Insufficiency  Total  Category
Total 1
- Primary polydipsia 0 0 0 5 0 0 5 —*
SIADH = syndrome of inapPk Hypervolemia 0 14 1 9 0 0 24 0.50
Overall kappa (SE) = 0.20 ( Hypovolemia 0 1 29 9 0 0 30 0.66
Overall delta (SE) = 0.19 (0.06) STADH 0 0 1 41 0 0 42 0.78
Diuretic-induced 0 0 1 4 3 0 8 0.28
Adrenal insufficiency 0 0 0 2 0 1 3 0.21
Total 0 15 32 70 3 1 121

SIADH = syndrome of inappropriate antidiuretic hormone secretion.
Overall kappa (SE) = 0.64 (0.06).
Overall delta (SE) = 0.70 (0.06).
*Not computed because “Algorithm” failed to diagnose “Primary polydipsia.”
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Figure 2. Change in the Average Daily Area under the Curve [AUC) for the Serum Sodium Concentration from Base-
line to Day 4 (Panel A) and from Baseline to Day 30 (Panel B).
P<=0.001 for all comparisons. HMN denotes hyponatremia.

Schrier et al. N Engl J Med 2006
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Abstract

International guidelines designed to
hyponatremia have been widely accef
study of patients hospitalized with hy‘ _ UMBRELLA!

too far in limiting the rate of rise of = ‘ o mﬁﬁﬁ\ au
frequent monitoring of the serum sod ' ‘

of a controversy that began many ye ntroversy, the evidence
supporting the guidelines, and the val

St current safeguards should
not be abandoned. To do so would be emained dry in a rainstorm.
The authors of this review, who represent 20 medical centers in nine countries, have all contributed significantly
to the literature on the subject. We urge clinicians to continue to treat severe hyponatremia cautiously and to wait
for better evidence before adopting less stringent therapeutic limits.

CJASN 19: 129-135, 2024. doi: https://doi.org/10.2215/CJN.0000000000000244

cur when correcting severe
a recent large retrospective
remia guidelines have gone
therapeutic caution and

» assertions are reminiscent
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