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S u m m a r y : . , . :
Disorders of water and sodiurn metabolism can result in serious problems for older patients. Ilyponatraernia is
of special significance in geriatric patients. In addition to the iatrogenic depletion of sodium, causesof hyponatraemia
include comorbidity and changes associatedwith ageing that result in a more unstable homeostasis. Adequate fluid
intake, but also the availability of needed ele'ctrolytes must be assured. A general recommendation for older, polypathic, patients to restrict their sofium intake must be viewed critically.
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Z u s a m m e n f a s s u q g : . . . ' ' . . . . ' . , . . . . '
Stiirwngen d.esWasser-and. Natriarnbaushaltes bei iilteren Patienten:
Stcirungen des Wasser- und Natriumhaushaltes kcinnen bei dlteren Patienten zu einer ernsthaften Bedrohung werden. Dabei kommt der Hyponatriiimie beim geriatrischen Patienten besondere Bedeutung zu. Grund dafiir sind
neben der iatrogenen Natriumverarmung, u.a. die Komorbiditdt und alternsphysiologische Verdnderungen, die zu
einer labileren Homiiostase fiihren. Eine ausreichende Fliissigkeitszufuhr, aber auch eine ausgleichende Elektroly"tbei dlteren multirnorbiden Patienten
deckung ist zu beachten. Eine generelle Empfehlung zur Natriumrestriktion
ist kritisch zu sehen.
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Dehydratation - Hyponatridmie - geriatrischerPatient

Disorders of fluid and electrollte metabolism are not unusual at an advanced age. Since merely slight disturbances can
lead to catastrophic decompensation and life-threatening situations, they require speciai attention [17]. Normally, the
older organism is able to maintain the correct osmolarity of
fluid volume as well as the electrolyte composition and concentration of the body fluids through the available regulatory systems. llowever, it is necessary to consider some special
age-related factors that can el-icit changed reactions: The existing age-related physiological changes, the frequendy present
pollpathia with use of several med.ications, the effect of envirorunental conditions, ancl an iatrogenic depletion of sodium.
In this context hyponatraemias with serum values beiow
130 mval/L

have a special significance since they are en-

SonderdruckEIG 03/04

countered more frequendy at an advanced age than high
sodium leveis [21]. As many as 7 % of heaJthy elderly individuals exhibit a significant decrease in serum sodium values
[4]. Studies conducted in inpatient facilities have found that
7-I2 % of the geriatric patients suffer from hyponatraemia

[l3, t9].
If hyponatraemia
developsslowly,the clinicalsymptoms
(tiredness,difEculty concentrating, uncertain gait) are fiequendyascribedto the ageingprocess-In the presenceofreduced osmotic pressurewith outflow of fluid from the vascular system it is the peripheral oedemas,effusions in the
serouscavities,and ascitestiat are the main clinical symptoms. With sodium values below I25 mvil/L cerebral
swellinga.lsooccursand is accompaniedby the clinical symp-
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toms of lethargy, confusion and even coma. Therefore, hyponatraemia has alwaysbeen one of the great clinical problems in geriatric patients [, 14].
PHYSIOLOGICAI CHANGES ASSOCIATED
\4rITH AGEING
The proportion of fluids in an organism standsin a negative relationship to age and the proportion of fat, but in a
positive relationship to the proportion of muscle tissue.
Total body water decreasesdue to the observed loss of
muscle tissuewith increasingage.A neonate's body weight
consistsofapproximately 82 %fluids, while that ofan adult
is 60 %, and that of an individual in old ageis approximately
52 %. Obesity can displace the water content of the body
to the tireshold ofwhat is pathophysiological.A total body
water content of only approximately40 %is more likely the
rule than the exception [8]. This decline in total body water content is partially the result of the reduced water binding capacity of the connective tissueswith increasing age,
but is mainly due to a decreaseof the intracellular fluid.
The decreasedintracellularfluid is a consequenceofa reduced muscular mass and a simultaneous increase of the
water-poor fatty tissue.In other words, the distribution of
the body water is displacedto the detriment of the intracellular space.This means that the safety mechanism for
homeostasis of the water/electrollte metabolism is impaired.
On the one hand, fluid and electrolyte homeostasisis
maintained via the control offluid intake, the plasmavolume
and fluid excretion and, on the other hand, via the (hormonal) regulation of the electrolytemetabolism. The latter
is likewise affected by the physiological changesof ageing
such as reduced thirst, declinein renal function and changes
in hormone secretion (Table 1). The loss of concentrating
ability is a characteristic symptom of ageing kidneys. Furthermore, increasingage is associatedwith salt loss because
the capability of the kidneys to reabsorbsodium slowly declines. The reduction of intracellular fluid and electrolytes
createsa "status quo" in fluid metabolism that falls quickly
out of balancewhen subiectedto stress.
EFFECT OF POLYPATHIA
With regard to the frequendyoccurring pollpathia ofolder individuals,the impairedhomeostasisof the fluid and electrolyte balanceis a specialproblem. On the other hand, my
own studies indicate that increasingpolypathia is frequendy
associatedwith an inadequate supply of sodium [6] According to the availablemedicalliteraturelI,I2,2I],
it is
the following diseasesthat are especiallyresponsiblefor this
polypathia: diabetesmellitus, heart failure, cfuonic obstructive pulmonary disease,renal failure, carcer) myxoedema,
chronic infections and febrile conditions aswell asvomitins

2

1. Reduced
thirst
2. Declinein renalfunction
- Declinein glomerularfiltration
- Declinein tubularconcentrating
ability
- Declinein sodiumconservation
-w*uecilne In Tneenect oTvasooresstn

3. Changesin hormonesecretion
- Declineof plasmareninactivitywith a declineof
aldosterone
secretion
- Increasedsecretionof the atrialnatriureticpeptide
- lncreasedvasopressin
secretiondurinqosmoticstress
or volumeloading
4. Lossof muscletissueand increasedfattvtissue
Tab.1:Endogenous
regulationof thefluidandsaltbalancein old
age.
or chronic diarrhoea. Even extensive sweating can be the
causeof hyponatraemiain the elderly,as has been shown in
Swissstudies [3]. Smoking also can causehlponauaemia
[2]. Theseelectrolytedisturbancesoften decisivelyinfluence
the course of any existing underlying illnesses.
As far as acute diseasesare concerned,diarrhoeais most
direcdy responsiblefor hyponatraemia.The causeof diarrhoea can be iatrogenic (e.g., antibiotics), but it also occurs
frequendy when the elderly travel. 80 7oof patientswho are
older than 80 exhibit a reducedproduction of stomachacid,
because of atrophic gastritis that is usually not associated
with any therapeutic consequences.Flowever, the absent
protection that was provided by the acid can facilitate the development of infections, especiallysince electrolyte losses
through sweatingdecreasethe production of stomach acid
even further. The loss of sodium is unavoidably associated
with the loss of water, and it is the extracellular component
(i.e., the plasma)that is especiallyaffected.
Osmotic,diuresisduring hyperglycaemia( diabetesmellitus), severesweating associatedwith febrile conditions (infections), aswell as chronic vomiting are the most frequent
causesof fluid lossin associationwith diseases.
Fluid retention with hyponatraemiais frequendy caused
by the inadequateADH syndrome (SIADH) in older patients [I8]. SIADH (Syndrome of Inappropriate Antidiuretic Hormone Secretion)can be causedby a cerebraldiseasewith irritation ofthe posteriorpituitary gland [9], by tumour-associatedsubstancesor by medications 1241.However,old ageitself can be a risk factor for SIADH [13].
I{yponatraemia due to the dilution effect of oedemasassociatedwith heart failure is also common in old age. This
"low sodium syndrome" is a complicated therapeutic situation (e.g., frequendy after long-term administration of a
diuretic agent). In this stagethe effect of the diuretics continuously decreaseswhile the serum sodium concentration
presentsseverelyreduced values.This results in heart fail-
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ure with peripheral oedemasand venous hepatic congestion that no longer respondsto medication.
CONSEQUENCES OF POLYMEDICATION
Iatrogenic causesofdisorders offluid and electrolyte balancewithin the scopeof polymedication in older individuals
are by no means rare [2I]. Drugs t]rat are the most likely
candidatesinclude those that have a direct effect on diuresis
or the electrolytemetabolism.The uncontrolled intake ofdiuretic drugs is associatedwith excessivefluid lossuntil exsiccosis,but alsowith the loss of sodium and/or potassium.
Additionally, the baroceptorsin the elderly no longer respond adequatelyto a decreasein blood pressure.Therefore,
any pharmacotherapythat evenslighdy reducesthe amount
of body water quickly
can exceedthe capacity
Diuretics
of compensatedregulaACEinhibitors
tory mechanisms that
Betablockers
are stretched to their
SSRIs
limit, and can haveserious consequencesfor
Tricyclicantidepressants
the water or electrollte
Neuroleptics
balanceand for the cirNSAIDS
culation.
Oral antidiabetics
The medical literature
describes a conand others
nection between hypoTab,2: Medicationspossiblyassoci- natraemiaand an entire
ated with hyponatraemia [16]. series of medications
(Table2).
A connection with respectto SIADH is suspectedfor the
following drugs: propafenone,SSRfs,ACE inhibitors, MAO
inhibitors, neuroleptics,carbamazepineand sulfonylurea.In
'ris context
it should not be forgotten that a seriesof overvthe-counter drugs can causehyponatraemia(e.g.
laxatives).

oF GERTATRTCS03

INADEQUATE INTAIG
The changedcfucumstances
of life (all forms of isolation)
accompanying old age can result in unbalanced nutrition
that can lead to deficienciesranging from dehydration
[23]
to hyponatraemiaIf 3] and all the way to severeprotein deficienry or vitamin and trace element deficiencies.The fur_
ther context of the circumstancesof life must also include
Iaxativeabusethat can leadto fluid loss,but especiallyto hy_
ponatraemiaand hypokalaemia.More than 60 % of the elderly feel consripated.
IMPROVINGFLUID INTAKE
In many elderly individuals it may - for different reasons
- prove necessaryto follow a ,,drinking schedule"
to main_
tain an adequarefluid intake. Apart from the quantity of
fluid ingested, its quality is important with regard ro any
existing illnesses.For example,in tfre caseof a catheterised
individual the intake of acidic juices (e.g. currant juice) or
medicinal acidification through the oral administration of
L-methionine [7] is important. The manner in which the
fluid is offered is alsoimportant: Who enjoysdrinking from
a "feeding cup", even if the person in question requires
nursing care|
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Because of the physiological changes associatedwitli
ageing and the frequendy existing polypathia, many elderly individuals suffer from a latent deficit in their fluid and
also their mineral salt balances(including sodium chlo_
ride). Therefore, the most frequent cause of sodium de_
pletion in the elderly is very likely iatrogenic in nature (i.e.
it can be traced to a restriction of sodium chloride). Manv
of the elderly avoid consuming any salr, becausesalt supposedly increasesthe arterial blood pressure.Additional(
the reabsorption of sodium through the kidneys is lessef_
ficient in old age.
I{TPOTONIC AND FITPERTONIC DEHT1DRATION
The medical literature has for some time repeatedly in_
Dehydration (inadequatelevelsof fluid and salt or of fludicated rhe minimal importance of salt consumption for
id alone) is rhe mosr frequent disorder of fluid and elec_ hypertensionlI5]. A mera-analysis
publishedin f 99g If 0]
trolyte balancein older individuals [23] The concomiranr summarisedthe results from
a total of l14 studies on salt
loss of salt distinguisheshyponatraemic (hypotonic) dehy- reduction conducted during
the last 3 decacles.The result
dration from the isotonic and the hypernarraemic(hyper- was a moderate reduction
of the blood pressure values
tonic) forms of dehydrarionwith little or no salt loss.
(SBP/DBP -3.9/7.9 mmHg) in hypertensiveindividuals;
Hyponatraemic dehydration has specialsignificancebe_ the results for normotensive
individuals were marginal
causeit occursvery frequendy and is often the causeofa
(-I.2/0.26 mmHg). An add.itionalmeta-analysis
thar was
tendency to fall in the elderly. The clinical presentation is published during t}le past year
in the renowned British
that of disturbed orthostatic blood pressure regulation,
Medical /ournal I t I ] documents that the lons-re rm effects
tachycard.iaand reduced skin rurgor. It is relatively difficult
(13-60 monttrs) of switching to a low-salt di., "r. margito treat becausecorrecting ttre lack ofsalt cannot be unnal: a decreaseof l.l in the systolicblood pressure,and of
dertaken quickly and completely, but requires that the
0.6 mmHg in the diastolic blood pressure. Apparently,
serum sodium be increased gradually in increments of
there was no connection between the extent of salt restricl0-15 mvalll.
tion and the resulting decrease
in biood pressure.
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Most recendy, therefore, the recommendation given to
elderly hypertensiveindividuals to follow a low-salt d.iethas
clearlylost its credibility.The effectsareminimal; evenin cases of massivesalt reduction the blood pressurein the majority of patients only decreasesby a few mmHg 1221.-S_twrnpe
f20l even shows that a low-salt d.ietcan lead to aei6l-t?Uta
diet.
iogrrti.,. deficitj when .o*prr.d *ith a higtr-sa1t
'
physical
activIt appearsthat weight reducti<in,iriifdised
'
ity, and reduced cilniumpi6n of atc;ffit are-riioie-ffipoitant
ihnn u reduction of sodium chloride [22].
SODIUM CHLORIDE SUBSTITUTION
The averageconsumption of table salt in Western industrialisednationsis indicatedasbeing 12 g(4-8 g sodium)per
day. However, these numbers are mainly basedon surveys
and salesdata. In contrast)some experimentaiinvestigations
concerning salt intake partially at significandy lower values
that lie in the range of 7-8 g/d. The nutritional associations
of Switzerland, Austria and Germany recommend a daily
table salt intake of6 g [5]. Therefore, neither a generalsait
restriction nor sodium chloride substitution is necessaryin
most elderly patients.
CONCLUSIONS
Becauseof the physiologicalchangesassociatedwith ageing, the elderlypersonis increasinglysusceptibleto disorders
of electrollte and water balance.Dehydration and sodium
depletion play a specialrole in this regard. Illnessestlat occur in old age,medicationsand changedcircumstancesoflife
frequendy havea specialeffect on this.
In this context, an-adpqu^tefluid-ufaKg*Tq a balanced
supplyof efggl-olyrgyg:q|lP::14 j.-"Pgf an:g.TEeiide"dfor'
electrohtis deoendson the individual circumstancesof life.
How.,r.r, the availablestudiesclearlyind.icatethat a certain
' In this
daily reqtLirementof eleitroly'tes'isir',dirpens"ble
io.rt.xt a gineral sodium restriction in elderly patients gives
causefor concern. This changesnothing about the fact that
;i restrittia iniake'of electrolytesmust be acceptedin certain
diseases.However, *ris must be seenin context with other
dietary measures.
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