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Egészségligyi szakmai iranyelv — A hyponatraemia
diagnosztikajarol és kezeléseérol

HYPONATRAEMIA

HYPERGLYCAEMIA ES EGYEB, NEM HYPOTONIAS

HYPONATRAEMIAT OKOZO TENYEZOK KIZARASA

HYPOTONIAS
i

AKUT VAGY SULYOS
TUNETEK?

N E M

Rypertonias sooldat azonnali alkalmazays
VIZELET OZMOLALITAS mérlegelend (7. fejezet)

>30 mmol/L

- DIURETIKU
ALACSONY EFFEKTIV

HATAS VAGY
KERINGO VOLUMEN SERETEGSEG2

v
Ha ar ECV 4 Mérlegelends: Ha az BV 4
-Szivelégielenség ~Divretikum halas Fanyis
-Majcirhosis

-Veseheteqség -Primer mellékvese eléqielenséq
-Nefrozs szndroma -Henalis soveszieés

< -Fqyéb okok N

~Lerebralis soveszies
Ha ar OV, -Chkkult divretikum hatas
Hanyas, hasmenés

-Harmadik térben Joly szekveszirgeo Ha ar ECV firiologiias

Diretikum hatas a kozelmulifxan SIADH
-Masodlagos mellékvese elégielenség

{qlukokoriikond hiany)

-Rypothyreosis

Cohekult diviretikum heatas
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Causes of the syndrome of inappropriate antidiuresis.

Malignant diseases

Pulmonary disorders

Disorders of the nervous system

Drugs

Other causes

Carcinoma
Lung

Oropharynx
Gastrointestinal tract
Stomach

Duodenum
Pancreas

Genitourinary tract
Ureter

Bladder
Prostate
Endometrium
Endocrine thymoma
Lymphomas
Sarcomas
Ewing'’s sarcoma
Olfactory neuroblastoma

Infections
Bacterial pneumonia

Viral pneumonia
Pulmonary abscess
Tuberculosis

Aspergillosis
Asthma
Cystic fibrosis
Respiratory failure associated
with positive-pressure
breeding

Infection
Encephalitis

Meningitis
Brain abscess
Rocky Mountain spotted
fever
AIDS
Malaria
Vascular and masses
Subdural hematoma

Subarachnoid haemorrhage
Stroke
Brain tumours
Head trauma

Other
Hydrocephalus
Cavernous sinus thrombosis
Multiple sclerosis
Guillain-Barré syndrome
Shy-Drager syndrome
Delirium tremens
Acute intermittent porphyria

European Journal of
Endocrinology

(2014) 170, G1-G47

Vasopressin release or action stimulants
Antidepressants

SSRls
Tricyclic
MAOI

Venlafaxine
Anticonvulsants

Carbamazepine

Oxcarbazepine

Sodium valproate
Lamotrigine
Antipsychotics
Phenothiazides
Butyrophenones
Anticancer drugs
Vinca alkaloids
Platinum compounds
Ifosfamide
Melphalan
Cyclophosphamide
Methotrexate
Pentostatin
Antidiabetic drugs
Chlorpropamide
Tolbutamine
Miscellaneous
Opiates
MDMA (XTC)
Levamisole
Interferon
NSAIDs
Clofibrate
Nicotine
Amiodarone
Proton pump inhibitors
MABs
Vasopressin analogues
Desmopressin
Oxytocin
Terlipressin
Vasopressin

Hereditary
Gain-of-function mutation of

Idiopathic

Transient
Exercise-associated

hyponatraemia

General anaesthesia
Nausea
Pain
Stress




Hyponatraemia—SIADH in lung cancer Diagnostic and
treatment algorithms

<138 mol/k;

http://dx.doi.org/10.1016/j.critrevonc.2015.04.005
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Viral pneumonia
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Other causes

Pulmonary disorders

Infections
Bacterial pneumonia

Viral pneumonia
Pulmonary abscess
Tuberculosis

Aspergillosis
Asthma
Cystic fibrosis
Respiratory failure associated

with positive-pressure
breeding | positiy  nyomast

lelegeztetesleqzesi

elégtelenségben

NSAIDs

Clofibrate

Nicotine

Amiodarone

Proton pump inhibitors
MABs

European Journal of
Endocrinology

(2014) 170, G1-G47

Vasopressin analogues
Desmopressin
Oxytocin
Terlipressin
Vasopressin

n stimulants Hereditary

Gain-of-function mutation of
the vasopressin V2 receptor
Idiopathic
Transient
Exercise-associated
hyponatraemia
General anaesthesia
Nausea
Pain
Stress




Pneumonia and the Syndrome of Inappropriate Antidiuretic
Hormone Secretion: Don't Pour Water on the Fire

Water moves to maintain osmotic equi-
librium between all body compartments.
When plasma osmolality falls, as mea-
sured by a drop in the serum sodium
(hyponatremia), water moves from plas-
ma into the intracellular compartment.
This results in cell swelling, which has
potentially catastrophic consequences for
the central nervous system where swell-
ing is limited by the rigid calvarium. In
order to maintain a normal total body
water and plasma osmolality, water in-
take must be exactly balanced by water
excretion. Water loss is regulated pre-
dominantly by the action of the posterior
pituitary hormone, vasopressin, that in-
creases water reabsorption in the renal
collecting tubule. Under normal circum-
stances, excessive water intake produces
hypoosmolality and leads to decreased
synthesis and release of vasopressin. Sub-
sequently, a water diuresis restores total
body water and plasma osmolality to
normal.

including acute bronchospasm, intra-
thoracic infections, neoplastic process-
es, acute and chronic respiratory failure,
and mechanical ventilation have all been
associated with hyponatremia (4). While
the pathophysiology of the hyponatre-
mia is not entirely clear, in virtually all
studies where it has been measured, plas-
ma vasopressin is elevated. This nonos-
motic release of vasopressin then impairs
renal water excretion and in the presence
of excessive water intake leads to hypo-
natremia.

The mechanism(s) whereby pulmonary
disorders lead to increased plasma vaso-
pressin concentration is not entirely
known. In the absence of an osmotic
stimulus, increased plasma vasopressin
levels are generally caused by either
nonosmotic stimulation of central vaso-
pressin release or ectopic vasopressin
production (4). Alterations in vasopres-
sin metabolism and clearance in the pres-
ence of pulmonary disease have not been

AM REV RESPIR DIS 1988; 138:512-513

nonosmotic release of vasopressin asso-
ciated with pulmonary disease.
Pulmonary infections are a well-docu-
mented cause of hypoosmolality and hy-
ponatremia (4). Although hyponatremia
has frequently been reported in associa-
tion with legionella pneumonia, it is not
unique to this microbe and occurs with
a variety of other bacterial, viral, and
fungal pathogens (4, 6). While several
reports have documented that vasopres-
sin levels are elevated in hyponatremic
patients with pneumonia, the mechanism
of this effect has not been explained. The
study by Dreyfuss and associates (6) re-
ported in this issue is clearly the most
comprehensive study of the effect of
pneumonia on vasopressin release and re-
nal water excretion yet performed. In this
study of nine normonatremic euvolemic

patients with normal renal function,

pneumonia was found to elevate plasma
vasopressin levels and impair renal wa-

ter excretion. The abnormal water excre-
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HYPONATREMIA

¥
Serum osmolality
[
v v Y
Normal Low High
(280-295 mOsm/kg) (< 280 mOsm/kg) (> 295 mOsm/kg)
Isotonic Hypotonic Hypertonic
hyponatremia hyponatremia hyponatremia

1. Hyperproteinemia
2. Hyperlipidemia (chylomicrons,
triglycerides, rarely cholesterol)

1. Hyperglycemia

2. Mannitol, sorbitol,
glycerol, maltose

3. Radiocontrast agents

Volume status

Hypovolemic
/ \

Upa+ < 10 mEg/L Upas > 20 mEg/L
Extrarenal salt loss Renal salt loss
1. Dehydration 1. Diuretics

2. Diarrhea
3. Vomiting

2. ACE inhibitors

3. Nephropathies

4. Mineralocorticoid
deficiency

5. Cerebral sodium-

wasting syndrome

v

Euvolemic

v

1. SIADH

2. Postoperative hyponatremia
3. Hypothyroidism

4. Psychogenic polydipsia

5. Beer potomania

l

Hypervolemic

Edematous states

diuretics, ACE inhibitors)

EI:iosyncratic drug reaction (thiazide

7. Endurance exercise
8. Adrenocorticotropin deficiency

1. Heart failure

2. Liver disease

3. Nephrotic syndrome
(rare)

4. Advanced kidney
disease

Source: Maxine A. Papadakis, Stephen 1. McPhee,
Michael W. Rabow: Current Medical Diagnosis & Treatment 2018
Copyright @ McGraw-Hill Education. All rights reserved.
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Vazlat

* A hyponatraemia okali
* A hyponatraemia a napi gyakorlatban
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Epikrizis
A 66 éves COPD-s, hypothyreosis miatt hormon substitutioban részestilo férfi két napja az
Infectolégiai Osztalyra kerult felvételre lazas allapot, hyponatraemia, gyengeség, szaraz
kohégés, hanyinger, hanyés miatt. Ladza a parenteralis levofloxacin mellett megszint,
gyul laddsos paraméterei csokkentek. A mellkas rtg-n pneumonia nem volt igazolhatéd. Vizelet
Legionella, Streptococcus antigén vizsgadlata negativ lett. Ezt kodvetden a beteg a
kezelését a II. Belklinikan kivanta tovédbb folytatni. Igy keriilt ma délutédn felvételre
osztalyunkra. Laborjaiban progrediald hyponatraemiat, véltozatlanul magas CRP értéket,
valamint normalizalédd fehérvérsejt szamot észleltiink (az infectolégian leucopenias volt).
Bentfekvése soradn a beteg agitaltsaga, nyugtalanséaga fokozddott, hoemelkedést észleltiink.
A megbeszélt has, kismedence, mellkas, valamint koponya CT vizsgalat eldtt pszichiatriai
javaslatra im. haloperidolt adtunk, azonban a beteg agitaltsaga miatt a CT vizsgalathoz
intenziv osztalyos segitséget kellett kérnlink és eldzetes megbeszélés alapjan (Dr. Kiss
Tamas-Dr. Gyimesi Tamés) a beteget tovabbi ellatas céljabél a 3/C Intenziv Osztalyra
helyezziik. Osztalyunkon vérnyomdsa stabil, oxigén szaturacidja megfeleld volt. A
szallitasa eldott kért Astrup vizsgalat technikai okok miatt sikertelen volt.

a PDK-ban toértént MR vizsgalathoz képest nem valtozott. A mindkét felsd ttiddlebeny érintd
interstitialis eltérések atipusos gyulladasos folyamatra utalhatnak. Paraseptalis
emphysema a felsd lebenyekben. Kismedencei folyadék. Ligamentum arcuatum mediale

ACTH: >1250,00(A) pg/ml; CORT: 89,2(L) nmol/1



A hyponatraemia feltetelezett okal
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Magyar Belorvosi Archivum 2014; 67: 399-405
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A hyponatraemia sulyossaga

m <120 mmol/l
m120-125 mmol/l

m>125 mmol/l

Magyar Belorvosi Archivum 2014; 67: 399-405



A hyponatraemias epizédok ismétlodése
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Magyar Belorvosi Archivum 2014; 67: 399-405



Ismétlodes a gyogyszerek elhagyasa utan

d nem

Higen

H a gyogyszer
nem hagyhato el

Magyar Belorvosi Archivum 2014; 67: 399-405



Szezonalitas
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Magyar Belorvosi Archivum 2014; 67: 399-405



A hyponatraemia szovodményei

e Eleses: 13 eset (17,3%0)
o Csonttores: 8 eset (10,6%0)
e Halalozas: 7 beteg (9,3%)

Magyar Belorvosi Archivum 2014; 67: 399-405



Egészségugyi szakmai iranyelv — A hyponatraemia
diagnosztikajarol és kezelésérol

* A thiazid ill. indapamid kezelés mellett kialakulé hyponatraemia patomechanizmusaban a disztalis csatorna higitéképességének
csOkkenése, az akvaporin 2 csatornak szamanak ndvekedése, szomjusagérzés és megnodvekedett vizfogyasztas jatszanak

szerepet.
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Thiazide-Induced Syndrome of Inappropriate
Secretion of Antidiuretic Hormone

Laboratory Flow Sheet
Serum Sodium, Serum Polassium, Serum Osmolality, ~Urine Osmolality, - _
mEaq/L mEq/L mOam/kg H,0 mOsm/kg H.0 BUN, mg/dL Creatinine, mg/dL
Day (Normal, 135-148) (Normal; 3.5-5.3) (Normal, 275-300) (Normal, 50-1,200) ' (Normal, 7-22) (Normai, 0.5-1.0) Clinical Action
1 107 26 224 274 9 0.7 Withdrawal of diuretic
potassium repletion,
water restriction
4 136 55 AT : Satinti i _wse o0 Water restriction
discontinued
5 124 5.2 256 {calculated) 312 . C. Water restriction
) reinstituted
9 135 4.6 289 338 c vae Water restriction
discontinued
13 136 4.3

JAMA, Sept 11, 1981—Vaol 246, No. 11 SIADH—Hamburger et al 1235



Egészségligyi szakmai iranyelv — A hyponatraemia
diagnosztikajarol és kezelésérol

infuzio [Na+] — szérum [Na+]

teljes test viztartalom + 1

Szérum Na valtozas =

Hypokalemia esetén:

Szérum Na valtozas =
(infazié [Na +] + infazio6 [K +]) — szérum [Na+]
- teljes test viztartalom + 1

T [Na+], natrium koncentracio mmol/L; [K+], kalium koncentracio mmol/L

§ Az 1. képlet szamlaldja a 2. képlet egyszerisitése. A becsult teljes vizter
(literben) a testtomegbdél aranyosan kalkulalt értéek. Ez az arany nem-idds
ferfiaknal 0,6; nem-id6s néknél 0,5; id6s férfiaknal 0,5; idés néknél 0,45.
Elettani koriilmények kozott a test telies vizmennyiségének 40%-a
extracellularisan, 60%-a intracellularisan helyezkedik el.

Az Adrogue-Madias keéplet a fent leirt formaban az 1 liternyi infuzié
adasanak hatasara bekovetkez6 szérum natrium ( [Nalse ) szint valtozast
adja meg. Ettél eltéré6 mennyiségl infuzié adasa esetén a képlet:

[1] A [Nalse = Vins X ([Na]ins + [K]inf - [Na]se) / (teljes test viz + Vi)

[2] Elektrolit mentes viz clearance: V,i; [1 - ([Na)viz + [Klviz)/ [Na]se]

[B1 Vi x (1,12[Nalint + [Klint - [Nalse) + Vaiz X [Nalse = Vaiz X ([Nalyiz + [Kluiz)
A [Na]s =

Teljes test viz + Vins — Vyiz



www.medscape.com

Populationwide Sodium Guidance 'Makes No Sense' in Most
Countries
Shelley Wood | Sep 04, 2013

AMSTERDAM — A new analysis from the large international PURE trial should intensify the ongoing debate over the link
between sodium and blood pressure. Presenting PURE SODIUM here at the European Society of Cardiology (ESC) 2013
Congress, Dr Andrew Mente (McMaster University, Hamilton, ON) and colleagues found that only certain subgroups will
actually experience blood-pressure benefits from restricting their sodium consumption. As such, sweeping
recommendations for daily sodium limits are likely pointless in many parts of the world.

"A targeted approach would be more appropriate for populations that consume a moderate amount of sodium in the
3-to-5-g/day range, because there would be very little benefit or a modest benefit of getting them down to low levels,"
Mente told heartwire . "For people who consume high amounts of sodium, it's important to get them down to moderate
levels, so . . . a population-based approach would be more effective: you'd get better bang for the buck."

In one of the most striking findings in their study of almost 100 000 subjects, Mente and colleagues found that none of the
populations surveyed had a "usual intake" of sodium that fell at or below the 2.3 g/day recommended in most guidelines.



Teendok hyponatraemiaban

 Kilinikai kép ertekeléese
e Minden gyogyszert ellenorizni (EESZT és/vagy behozatni)!
« Parenteralis sopotlas altalaban (legalabb) 125 mmol/l-ig

e Els6 24 o6rdban >2X Na meghatarozas

e >1X Na meghatarozas naponta, amig infzi6 sziikséges

e Stabilizalddas ellenorzése

(500)-1000 ml Salsol

Na valtozas
<3 mmol/l

3-5 mmol/I

5-10 mmol/l

>10 mmol/I

+(500)-1000 ml Salsol +2 g NacCl

+(500)-1000 ml Salsol

+ 0 ml Salsol

+(500)-1000 ml hipotonias oldat

} + sze. furosemid
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ATl sajatia | Metabdlikus szindroma | Osszesitett Labor Eredmény | Osszesitett Mikrobiol6giai Labor Eredmény | Onkoldogia | Natrium, kalium |E

Referencia 2009.05.25 2019.01.20 2019.01.21 2019.01.22 2019.01.23 2019.01.24 2019.01.25

i;,;;'_ Analizis Egys t ) : : . : : : ;

LAl artomany 12:58 15:04 08:13 08:19 08:25 08:53 08:09
AITI 1. laborkerdlap

Natrium mmol/l 136-145 - 142 " 121" 17" 113" 109 * 119" 127
Kalium mmol/l 3,50-5,10 - 402" 3,14 " 300" 295" 3,43 3,66 " 532
Kalcium mmol/l 2.15-2,55 - § 2.01 § 2.00
Glukéz mmol/l  3,90-7,00 - B 10,11

Karbamid mmol/l  2,14-8,21 - 4,92 2,22 2,76 3,00 3,02 2,92
Kreatinin umol/| 44-80 - 59 " 32" 30 . 21" 30" 34
Fehérvérseit Giga/l©  4,000-10... 5,250 " 3,250 i 6,060
Vorosvertest TN 3,90-530- 4722 3,92 3,93
Hemoglobin g/l 120-157 - 135 134 127
Hematokrit %  34,1-44,9 - 39,9 35,0 36,3
Trombocita Giga/l " 140,0-44 189,0 " 138,0 190,0
Ultraszenzitiv CRP mg/| <5,00 - 1,70 " 59,70 i 8,70

Protrombin INR . 0,90-1,15- ) 1,20

Osszfehérje g/l 66, 0-67,0 - § 575
Albumin o/l 350-52,0- 36,6
Osszbilirubin umaol/l 50-200- 6,6

GOT U/l <44 - 15 22

GPT U/l <50 - 13 12

Gamma-GT U/ <70 - 18

Alkalikus foszfataz U/l 100-300 - 182

LDH U/l <450 - 348

D-dimer ug/l <500 - 539
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Osszesitett Labor Eredmény: Virag Bertal

AlTl sajatja | Metabolikus szindroma | Osszesitett Labor Eredmény || Osszesitett Mikrobiologiai Labor Eredmény | Onkolégia || Natrium, kalium |

Analizis Referencia 2019.01.20 2019.01.21 2019.01.22 2019.01.23 2019.01.24 2019.01.25
Egys

A tartomany 15:04 08:13 08:19 08:25 08:53 08:09
AlTI . laborkérdlap
Natrium mmol/l 136-145 - 121° 17" 113" 100 " 119 " 127
Kalium mmol/l 3.50-510-" 314" 309" 295" 343 366" 5.32
Kalcium mmol/l 2.15-2 55 - ) 2.01 ) 2.00
Glikoz mmol/l 3.90-7.00 - " 10,11
Karbamid mmolll  2,14-8,21 - 222 276 3,00 3,02 2,92
Kreatinin umol/l 44-80-" 32" 30 . 21" 30" 34
EIENEES) Coan i 1101020 10 RS 7518 000
Vorosvértest TN 3.90-530- 3,02 3,93
Hemoglobin g/l 120-157 - 134 127
Hematokrit %  34,1-449- 35,0 36,3
Trombocita Giga/l " 140,0-44.. " 138,0 1980,0
Ultraszenzitiv CRP mg/l <500-" 59,70 ) 8.70
Protrombin INR . 090-1,15-" 1,20
Osszfehérje ol 66,0-67,0 - ) 575
Albumin gl 350-52,0- 36,6
GOT U/l <44 - 22
GPT U/l <50 - 12

D-dimer ug/l <500-" 5390



Teendok 1diilt hyponatraemiaban

1. Folyadek-megszoritas (kiveve platina alapu kezeles)
2. Sozas (fludrokortizon?) + furosemid

3. Urea (Ure-Na by Nephcentric) ?
4. Tolvaptan (Samsca)??
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Vazlat

nonatraemia okal
ponatraemia a napi gyakorlatban
nonatraemia ellatasa

nonatraemia hatterében allé endokrin eltérések
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Hyponatremia: A Prospective Analysis of Its Epidemiology and the

Pathogenetic Role of Vasopressin

ROBERT J. ANDERSON, M.D.; HSIAO-MIN CHUNG, M.D.; RUDIGER KLUGE, M.D.; and ROBERT W.

SCHRIER, M.D.; Denver, Colorado

We prospectively evaluated the frequency, cause, and
outcome of hyponatremia (plasma sodium concentration,
< 130 meq/L), as well as the hormonal response to this
condition, in hospitalized patients. Daily incidence and
prevalence of hyponatremia averaged 0.97% and 2.48%,
respectively. Two thirds of all hyponatremia was hospital
acquired. Normovolemic states (so-called syndrome of
inappropriate secretion of antidiuretic hormone) were
most commonly seen clinical setting of hyponatremia. Th
fatality rate for hyponatremic patients was 60-fold that f

logic, and psychiatric inpatients per day throughout the study.
Of the patient population approximately one third were from
the local community, one third were referral patients, and one
third indigent patients. A central laboratory computer provided
a list of all hospitalized patients with a plasma sodium concen-

Rec-
Nonosmotic secretion of vasopressin was "t'l::
present in 97% of hyponatremic patients... .

patients without documented hyponatremia. Nonosmotic
secretion of vasopressin was present in 97 % of
hyponatremic patients in whom it was sought. In

edematous and hypovolemic patients, plasma hormonal
responses (increases in plasma renin activity and
aldosterone and norepinephrine levels) were compatible
with baroreceptor-mediated release of vasopressin.
Hyponatremia is a common hospital-acquired electrolyte
disturbance that is an indicator of poor prognosis.
Nonosmotic secretion of arginine vasopressin is a major
pathogenetic factor in this electrolyte disturbance.

less than 130 meg/L. This concentration was arbitrarily select-
ed because it is clearly abnormal. Plasma sodium concentra-
tions averaged 140.1 X 0.43 in 27 patients awaiting elective
surgery who were randomly selected from the medical-surgical
wards during the study. Moreover, a plasma sodium concentra-
tion less than 130 meq/L would lower plasma osmolality by
approximately 20 mosmoles/kg of water. This magnitude of
decrement in osmolality is approximately the threshold at
which clinical symptoms have occurred in patients in experi-
mental studies of hyponatremia (5). After initial evaluation
and follow-up observation, patients were divided into groups
according to the following critena.

Annals of Internal Medicine. 1985:102:164-168.
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Changes in Plasma Copeptin, the C-Terminal Portion of
Arginine Vasopressin during Water Deprivation and
Excess in Healthy Subjects

Gabor Szinnai, Nils G. Morgenthaler, Kaspar Berneis, Joachim Struck, Beat Miiller, Ulrich Keller, and

Mirjam Christ-Crain
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A hyponatraemia okai (szerintem)

»

e Thiazid (tipusu)
diuretikum

» Egyeb gyogyszer

e SoOvesztd vese

» Szivelégtelenség,

Fokozott ADH
(hatas)
(idiosynchrasias)

L = Direkt renalis cirrhosis _
Renalis vizretencio « Pulmonalis betegség
(= fokozott « Intrakranialis betegség

antidiuretikus hatas) = Paraneoplazias e sth.

Tiszta s6vesztéses



SHOCK, Vol. 28, No. 2, pp. 219-226, 2007

COPEPTIN, A STABLE PEPTIDE OF THE ARGININE VASOPRESSIN
PRECURSOR, IS ELEVATED IN HEMORRHAGIC AND SEPTIC SHOCK

Nils G. Morgenthaler,* Beat Miiller,’ Joachim Struck,* Andreas Bergmann,*
Heinz Redl,* and Mirjam Christ-Crain
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Reciprocal Regulation of Plasma Apelin and
Vasopressin by Osmotic Stimuli

Michel Azizi,* Xavier Iturrioz,” Anne Blanchard,* Séverine Peyrard,* Nadia De Mota,’
Nicolas Chartrel,* Hubert Vaudry,* Pierre Corvol,$ and Catherine Llorens-Cortes®

An Abnormal Apelin/Vasopressin Balance May 124
Contribute to Water Retention in Patients With the 8 _
Syndrome of Inappropriate Antidiuretic Hormone 3
(SIADH) and Heart Failure £ E 8-
o
2w
Anne Blanchard,* Olivier Steichen, Nadia De Mota, Emmanuel Curis, o %
Cedric Gauci, Michael Frank, Grégoire Wuerzner, Peter Kamenicky, -g -.? 4-
Ameélie Passeron, Michel Azizi, and Catherine Llorens-Cortes % g:
o =
<
(J Clin Endocrinol Metab 98: 2084-2089, 2013) 0
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« A hyponatraemia hatterében allé endokrin eltérések
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STRESS AND THE GE

Professor and Director of the Institute of Experim

1384 Jume 17, 1550

STRESS AND THE GENERAL ADAPTATION SYNDROME

HANS SELYE,

syndrome. Tn the binlogical semse stress is the i
between domage and defence, just as in physics tension or
pressure represents the interplay between a force and the
resistance offered 1o it

In addition to damage and defence, every stressor also
produces certain specific actions (e.g., ansesthetics act upon
the nervous system, diurstics upon water metabolam,
msulin upon the blood sugar) quite apart from their
sressor effects.  Hence the general adaptation syndrome
never oceurs in e pure form, bur is always complicated
by superimposed specific actions of the eliciting stressors
In  contemplating
any biclogic  re-
SpoRse [e.£.4 spon-
taneous disease, an
intoxication, a psy-
chosomatie  reac-
tioa), it i vsually
quite  difficull 1o
identify individunl
manifestations  as
being due respes-
tively o damage,
defence, or specific
actions of the pro-
vocative agent.
Only  npon-specific
damage and de-
fence are integral
parts of the general
adaptation ayn-
drome, but the
specific actions of
the eliciting
stressors  modify
the course of the
resulting  general
adaptation
syndrome (e.g., the
glycsemic  curve
will deviate from
the  charscteristic
pattern if insulin is
used as the stressor
agent ; the neuro-
logical  manifesta-
tions will be atypi-
cal if the peneral
adaptation syn-
drome is provoked
by ether). In this
sense they act as
"(oml]dunh\s fac-
tors”  Certain :u
cumstances,  mof
directly related m the stress situation, are also prome
to alter the course of the general adapiation syn-
drome,  Among these heredity, pre-existent disease of
certain organ systems, nnd the diet are especially important.

The e drawing di Is the

DEFENSE

centres and the
initinl palhwnva through which stressors act upon these
centres are mot yet known, Probably either humoral or
NErVoLUs impulsts. coming from the site of direct injury,
can induce the hypothalamus-hypophysis system to gear
the body for defence. Subsequently both of the two great
integrating mechanisms, the nervous and the endocrine
system, are alerted

The Nervour Defence Mechanism.—Nervous impulses
descend from the hypothalamic vegetative centres, through
the aulonomic nerves, to the peripheral organs.  The
splanchnics induce

STRESSOR the adrenal medulla
to discharge adren-

AcE ergic hormones

DA {adrenaline and nor-

adrenaline) into the
blood. Other adren-
; ergic nerves influ-
st ence  their  target

e oTEADS directly

through fibres

which in the final
. analysis again act
through the libera-
tion of adrenergic
compounds, in this
case at their end-
ngs in the effector
organs  themselves
{blocd vessels,

H glands, etz). Pre-
: sumably the dis-
-, charge of adren-
\ergic  hormones
into the circulation

{ 1o

omiTa

Owing to an adren-
ergic vasoconstric-
tion, peripheral
resistance increases and the blood pressure rises, This hyper-
tensive response may be further pecentuated by an increased
cardiac volume and the opening of the = renal shunt,™
whlch deviates blood from the cortical glomeruli to the

specific actions of stressors, since they arc not part of
the general adaptation syndrome. It attempis to depict only
the main pathways through which non-specific stress ftself
affeets the crganism and the manner in which such reactions
are conditioned.
Defence

'Ih_e systemic defence measures, against both general and

localized (topical) injuries, are co-ordinated through the

y region of the kidney. This ncurogenic
activation of the “shunt ™ ia gute comparable fo that
induced by mechanical interference with the arterial inflow
(Goldblatt clamp, * endocrine kidney ™ operation) into the
kidaey ; bence it augments the production of renal pressor
sibstances (RPS). The latter abo cause peripherul vaso-
constriction ; thus they further augment peripheral resis-
tance i the cardiovascular system and hence the blood
pressure rises (cf. below),
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Recommendations for the diagnosis and management of corticosteroid
insufficiency in critically ill adult patients: Consensus statements from an
international task force by the American College of Critical Care Medicine

Paul E. Marik, MD, FCCM; Stephen M. Pastores, MD, FCCM; Dijillali Annane, MD; G. Umberto Meduri, MD;
Charles L. Sprung, MD, FCCM; Wiebke Arlt, MD; Didier Keh, MD; Josef Briegel, MD;

Albertus Beishuizen, MD; loanna Dimopoulou, MD; Stylianos Tsagarakis, MD, PhD; Mervyn Singer, MD;
George P. Chrousos, MD; Gary Zaloga, MD, FCCM; Faran Bokhari, MD, FACS; Michael Vogeser, MD

CRH Gene
Transcription

Vasopressin

POMC Gene
Transcription

Cortisol

( TGF-beta |
endotoxin
.

R

Cortisol

(Crit Care Med 2008; 36:1937-1949)
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Recommendations for the diagnosis and management of corticosteroid
insufficiency in critically ill adult patients: Consensus statements from an
international task force by the American College of Critical Care Medicine

Paul E. Marik, MD, FCCM; Stephen M. Pastores, MD, FCCM; Dijillali Annane, MD; G. Umberto Meduri, MD;
Charles L. Sprung, MD, FCCM; Wiebke Arlt, MD; Didier Keh, MD; Josef Briegel, MD;

Albertus Beishuizen, MD; loanna Dimopoulou, MD; Stylianos Tsagarakis, MD, PhD; Mervyn Singer, MD;
George P. Chrousos, MD; Gary Zaloga, MD, FCCM; Faran Bokhari, MD, FACS; Michael Vogeser, MD

adrenocorticotrophic hormone stimulation test should not be used to identify those
patients with septic shock or acute respiratory distress syndrome who should
receive glucocorticoids. Hydrocortisone in a dose of 200 mg/day in four divided

(Crit Care Med 2008; 36:1937-1949)



Adjunctive Glucocorticoid Therapy
in Patients with Septic Shock

B. Venkatesh, S. Finfer, ). Cohen, D. Rajbhandari, Y. Arabi, R. Bellomo, L. Billot,
M. Correa, P. Glass, M. Harward, C. Joyce, Q. Li, C. McArthur, A. Perner, A. Rhodes,
K. Thompson, S. Webb, and J. Myburgh, for the ADRENAL Trial Investigators
and the Australian—-New Zealand Intensive Care Society Clinical Trials Group*
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S e
70 Placebo
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Patients Surviving (%)
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104 Hazard ratio for death, 0.95 (95% Cl, 0.84-1.07)
P=0.42
0 T | T | T | T | 1
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Davs since Randomizat
ays since Randomization This article was published on January 19,
2018, at NEJM.org.

DOI: 10.1056/NEJMo0al705835



Probability of Survival

Hydrocortisone plus Fludrocortisone
for Adults with Septic Shock

D. Annane, A. Renault, C. Brun-Buisson, B. Megarbane, J.-P. Quenot, S. Siami,
A. Cariou, X. Forceville, C. Schwebel, C. Martin, J.-F. Timsit, B. Misset,
M. Ali Benali, G. Colin, B. Souweine, K. Asehnoune, E. Mercier, L. Chimot,
C. Charpentier, B. Francois, T. Boulain, F. Petitpas, J.-M. Constantin,
G. Dhonneur, F. Baudin, A. Combes, J. Bohé, |.-F. Loriferne, R. Amathieu,
F. Cook, M. Slama, O. Leroy, G. Capellier, A. Dargent, T. Hissem, V. Maxime,
and E. Bellissant, for the CRICS-TRIGGERSEP Network>

1.0+
0.9+
0.8+
0.7 Hydrocortisone+fludrocortisone
0.6+ —
0-37 Placebo
0.4+
0.3+
0.2 P=0.02 by log-rank test
i *A complete list of investigators in the
0.1 L . .
APROCCHSS trial is provided in the
0.0 I I T Supplementary Appendix, available at
0 30 60 %0 NEJM.org.
Days N Engl ] Med 2018;378:809-18.

DOI: 10.1056/NEJMoal705716



Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Corticosteroids on Treatment Failure Among
Hospitalized Patients With Severe Community-Acquired
Pneumonia and High Inflammatory Response

A Randomized Clinical Trial

Antoni Torres, MD, PhD; Oriol Sibila, MD, PhD; Miquel Ferrer, MD, PhD; Eva Polverino, MD, PhD; Rosario Menendez, MD, PhD; Josep Mensa, MD, PhD;
Albert Gabarrus, MSc; Jacobo Sellarés, MD, PhD; Marcos |. Restrepo, MD, MSc; Antonio Anzueto, MD, PhD; Michael S. Niederman, MD; Carles Agusti, MD, PhD

Figure 2. Kaplan-Meier Analysis of the Effect of Methylprednisolone
on Time to Treatment Failure
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0 1 2 3 4 5 JAMA. 2015;313(7):677-686.
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Adjunct prednisone therapy for patients with community-
acquired pneumonia: a multicentre, double-blind,
randomised, placebo-controlled trial

Claudine Angela Blum*, Nicole Nigro*, Matthias Briel, Philipp Schuetz, Elke Ullmer, Isabelle Suter-Widmer, Bettina Winzeler, Roland Bingisser,
Hanno Elsaesser, Daniel Drozdov, Birsen Arici, Sandrine Andrea Urwyler, Julie Refardt, Philip Tarr, Sebastian Wirz, Robert Thomann,
Christine Baumgartner, Hervé Duplain, Dieter Burki, Werner Zimmerli, Nicolas Rodondi, Beat Mueller, Mirjam Christ-Crain

1-00 - —— Prednisone group
—— Placebo group

0-75

HR=1-33 (1-15-1-50), p<0-0001
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|
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Number at risk Time (days)

PrEdnisone gI’OUp 392 37 12 6 Lﬁncet 2015; 385: 151-1_18
Placebo group 393 63 16 5
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Z Tarjanyi and others Prognostic significance of
cortisol

Clinical Study

171:6 751-759

Free and total cortisol levels are useful
prognostic markers in critically ill patients:

a prospective observational study

Zita Tarjanyi'?, Gergely Montské?3, Péter Kenyeres', Zsolt Marton’,
Roland Hagendorn', Erna Gulyas’, Orsolya Nemes', Laszlé Bajnok’,
Gabor L Kovacs®? and Emese Mez6si®

'First Department of Internal Medicine, Faculty of Medicine, University of Pécs, 13 Ifjasag, Pécs H-7624, Hungary,
’Department of Laboratory Medicine, Faculty of Medicine, *Szentagothai Research Centre, University of Pécs,
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A tulelés Kaplan-Meier gorbéi a szabad kortizol fliggvéenyéeben
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Az allapot sulyossaga, klinikai adatok
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SHOCK, Vol. 28, No. 2, pp. 219-226, 2007

COPEPTIN, A STABLE PEPTIDE OF THE ARGININE VASOPRESSIN
PRECURSOR, IS ELEVATED IN HEMORRHAGIC AND SEPTIC SHOCK

Nils G. Morgenthaler,* Beat Miiller,’ Joachim Struck,* Andreas Bergmann,*
Heinz Redl,* and Mirjam Christ-Crain
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Reciprocal Regulation of Plasma Apelin and
Vasopressin by Osmotic Stimuli

Michel Azizi,* Xavier Iturrioz,” Anne Blanchard,* Séverine Peyrard,* Nadia De Mota,’
Nicolas Chartrel,* Hubert Vaudry,* Pierre Corvol,$ and Catherine Llorens-Cortes®

An Abnormal Apelin/Vasopressin Balance May 124
Contribute to Water Retention in Patients With the 8 _
Syndrome of Inappropriate Antidiuretic Hormone 3
(SIADH) and Heart Failure £ E 8-
o
2w
Anne Blanchard,* Olivier Steichen, Nadia De Mota, Emmanuel Curis, o %
Cedric Gauci, Michael Frank, Grégoire Wuerzner, Peter Kamenicky, -g -.? 4-
Ameélie Passeron, Michel Azizi, and Catherine Llorens-Cortes % g:
o =
<
(J Clin Endocrinol Metab 98: 2084-2089, 2013) 0
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Osszegzés

« Romlo altalanos allapot eseten gondoljunk
hyponatraemiara!

A hattérben rejtett gyogyszerhatas is lehet

* A hyponatraemia altalaban rendellenes ADH hatas
kOvetkezmenye

* [lyenkor az ADH sziikséges, de nem elegendd
feltetel

« Hyponatraemiaban a folyadék-megszoritas
altalanosan indokolt, legalabb atmenetileg

* A 10 mmol/l/24h-nal gyorsabb natrium korrekcid
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