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>  ABSTRACT
~.TOP

Aims: To study the incidence, investigation, and management of severe * ABSTRACT
hyponatraemia (serum sodium < 120 mmol/litre) over a period of six months :R&MIEESTUI{?IIS)S

in a district general hospital. vDISCUSSION
vCONCLUSIONS
vREFERENCES

Methods: The laboratory computer was used to identify all inpatients who
had a serum sodium concentration of less than 120 mmol/litre over a six month period.. The
records of these patients were reviewed for the relevant demographic, clinical, and laboratory data,
in addition to diagnosis, treatment, and outcome of hospitalisation.
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Conclusions: The possible cause of hyponatraemia should always be sought and that will require
an accurate drug history, clinical examination, and assessment of fluid volume, plus the
measurement of urinary electrolytes and osmolality in a spot urine sample. The diagnosis of
SIADH should not be confirmed without the essential criteria being satisfied. The current or
recent use of diuretics is a possible pitfall in the diagnosis of SIADH. The rate of serum sodium
correction of less than 10 mmol/day is probably the safest option in most cases.

Keywords: hyponatraemia ; Syndrome of inappropriate secretion of antidiuretic hormone ;
mortality ; investigations

Abbreviations: ADH, antidiuretic hormone ; CNS, central nervous system ; SIADH, syndrome of
inappropriate secretion of antidiuretic hormone

Hyponatraemia, defined as serum sodium less than 135 mmol/litre, is the most common
electrolyte abnormality in clinical practice. L2 In most cases, hyponatraemia is mild and

"Controversy still exists regarding the best way of managing severe
hyponatraemia, with some advocating the rapid correction of symptomatic
hyponatraemia, and others recommending a more conservative approach"

» METHODS

- TOP
We used the laboratory computer to identify all inpatients who had a serum [A_AB_ STRACT
. . . . . * METHODS
sodium concentration of less than 120 mmol/litre over a six month period, vRESULTS
The records of these patients were reviewed for the relevant demographic, ¥DISCUSSION
clinical, and laboratory data, in addition to the diagnosis, treatment, and :%&%&gs
outcome of hospitalisation, Serum electrolytes were measured by an ion

selective electrode System on an ILAB 900 analyser. Intrabatch and interbatch coefficients of
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variation were < 0.5% and < 0.9%, respectively. A result of < 125 mmol/litre is automaticall
checked by the machine. If there is a discrepancy in the results the serum sample is reassayed on
the other ILAB 900 analyser,

Data were analysed by the computer software MEDCALC § (Medcalc Corp, Mariakerke,
Belgium). Values are expressed as mean (SD). Significance Wwas analysed by the Student’s ¢ test
and p values < 0.05 were considered to be significant.

» RESULTS
2. TOP
Over the six month period, 57 patients had serum sodium concentrations of < AABLROACQ
120 mmol/litre. These constituted 0.15% of the total requests for serum _AII\{II?S%ETIS)S
sodium during the study period. Fifteen sets of notes were excluded from the ~DISCUSSION
. . . vCONCLUSIONS
analysis or were not available and 42 sets of notes were studied. The mean | *REFERENCES

patient age was 72.5 (SD, 12) years (range, 39-92). The female to male ratio
was 2 : 1. However, this sex ratio in patients with severe hyponatraemia, and the sex ratio of all
patients in the same age range (39-92 years) investigated in the hospital within the same period of
the study (female :male ratio, 59 : 41) were not significantly different (x2: p>0.1). All cases in
our study were chronic hyponatraemia, defined as hyponatraemia of more than 48 hours duration 8

The mean (SD) of the serum sodium concentration at presentation was 116.0 (8. 1) mmol/litre
(range, 106-120). The mean (SD) length of hospital stay was 22 (34) days (range, 1-153),

Table 1 details the underlying medical conditions associated with severe hyponatraemia.

View this table: Table 1 Medical conditions associated with severe hyponatraemia

[in this window]
[in a new window]

received saline infusions (n=37), the mean (SD) correction rate was 3.1 (1.8) mmoVl/day (range,
0.5-7). Normal saline was used in all 37 cases. In one case, 5% dextrose was given initially. Some
of the patients suspected to have SIADH were given normal saline at some stage in their
management

Nine patients had symptoms and signs suggestive of cerebral oedema/cerebral cortical
dysfunction. Of these, four died during their admission period and five were discharged from
hospital. There was no significant difference between patients who developed central nervous
system (CNS) symptoms (n=9) and the rest of the group (n = 28) in serum sodium concentrations
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=4) and patients with CNS symptoms who survived (n = 5) had similar sodium values (mean

(SD) 1154 (5.6) v 118.2 (1.9) mmol/litre) and a similar rate of correction of hyponatraemia (mean
(SD)43(22)v3.3 (0.5) mmol/day). In most cases, the underlying diseases could have accounted
for or contributed to the CNS symptoms. Hyponatraemia was possibly the main cause of
neurological symptoms in three patients, two of whom survived. There was no evidence that
hyponatraemia developed acutely (< 48 hours duration) in these three cases.

Urinary electrolytes were checked in only eight patients, whereas in another six patients only
urinary osmolality was requested. Other biochemical investigations included: liver function tests
(69%), random cortisol or short synacthen test (45%), and thyroid function tests (28.6%).

Only 17 patients had completed fluid balance charts.

A diagnosis of syndrome of inappropriate secretion of antidiuretic hormone (SIADH) was
mentioned in eight patients. The full criteria for the diagnosis of SIADH, as detailed in table 26,
were not applied to these patients (table 3m). Fluid restriction was used in three of these patients.
On the other hand, fluid restriction was used in another three patients while they were still on
diuretics or shortly after stopping diuretic intake. ’

View this table: Table 2 Diagnostic criteria for the syndrome of inappropriate secretion

[in this window] of antidiuretic hormone
[in a new window]

View this table: Table 3 Application of diagnostic criteria for SIADH in eight patients

[in this window] suspected of having this condition
[in a new window]

Twenty one patients died in hospital, all of whom suffered from advanced medical conditions,
There was no significant difference between the patients who died in hospital and those who
survived in serum sodium concentrations (mean (SD) 116.7 (3.1) v 116.8 (3.4) mmol/litre) or in
the rate of correction of hyponatraemia (mean (SD)3.0(1.3) (n= 18)v3.2(2.2) mmol/day (n =

19)).

»  DISCUSSION

- TOP

Our study confirmed previously reported findings that severe hyponatraemia || « ABSTRACT

is likely to occur in the elderly.gzl-l The higher number of women among the :—‘rgg‘[}}{%}sm

patients with severe hyponatraemia is probably because more women were * DISCUSSION
. . . . . . S
Investigated in the hospital during the study period, Therefore, our data do not :MW

\ indicate an increased incidence of severe hyponatraemia in the elderly female

i

patients.
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"The optimum rate of correction in severe hyponatraemia is sti]]
‘ controversial because of the risk of developing central or extrapontine

myelinolysis if rapid correction of serum sodium occurs”

We found no evidence to suggest that the evaluation of the patients, including assessment of
extracellular fluid volume status, was carried out properly in most of the patients. This is
Supported by the fact that measurements of urinary electrolytes and osmolality were done onlyin a

In clinical Practice, a diagnosis of SIADH rarely follows the classic criteria, 13 apd jg often based
on a limited number of features, such as hyponatraemia with inappropriately raised urine
osmolality and natriuresis. Such a definition wil] include other causes of renal salt wasting, such
as diuretic use, Addison’s disease, or salt losing nephn'tis. Hypothyroidism is another cause of

The hypontraemia in chronic SIADH i limited by the "escape from antidiuresis" phenomenon,

The onset of this phenomenon is characterised by a rise in urine flow and a decrease in urine

abnormally low threshold for plasma osmolality. The lowering of plasma osmolality below thig
threshold leads to the abolition of ADH secretion and the development of diuresis, which also
protects against severe hyponatraemia, 16

"The aetiology of severe hyponatraemia appears to be multifactorial, byt
the use of diuretics ig an important cayge"

The treatment of hyponatraemia should be directed at the primary underlying disorder and this by
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v

itself may correct the hyponatraemia. Diuretics should be discontinued and glucocorticoid
insufficiency and hypothyroidism should be treated by hormone replacement. Treatment should be
guided by the outcome of the extracellular fluid volume assessment. In hypovolaemic
hyponatraemia, blood volume would be restored with isotonic saline in most cases. In
hypervolaemic hyponatraemia, as a result of heart failure or liver failure, a combination of fluid
restriction and diuretics may reduce total body water. Fluid restriction is the first line treatment for
SIADH but further treatment, such as demeclocycline, may be required. Saline infusion is an
inappropriate treatment for patients with STADH. This will promote the excessive urinary sodjum
loss characteristic of this condition, with little gain in plasma sodium. The underlying cause of
SIADH should always be sought.2.14.22

The optimum rate of correction in severe hyponatraemia is still controversial because of the risk
of developing central or extrapontine myelinolysis if rapid correction of serum sodium occurs,23
However, patients with acute symptomatic hyponatraemia are at high risk of cerebral oedema,
cerebral hemiation, and death, and they require rapid correction of hyponatraemia, using

) hypertonic saline (3% NaCl), preferably with a loop diuretic.2.6:22

In chronic hyponatraemia, the brain adapts to the hypotonic extracellular milieu by losing

intracellular potassium to begin with and later "idiogenic osmols", such as taurine or creatine, are
lost. On rapid correction of chronic hyponatraemia, the idiogenic osmols cannot be rapidly

compartment. This results in dehydration and shrinkage of the oligodendrocyte, which cause
demyelination.24

~

Take home messages

e In this series, the appropriate tests were not always undertaken

e The possible causes of hyponatraemia should always be sought and this will require an
accurate drug history, clinical examination, and assessment of fluid volume plus the
measurement of urinary electrolytes and osmolality in a spot urine sample

e The diagnosis of syndrome of inappropriate secretion of antidiuretic hormone (SIADH)
should not be confirmed without the essential criteria being satisfied

o The current or recent use of diuretics is a possible pitfall in the diagnosis of SIADH

e The rate of serum sodjum correction of less than 10 mmol/day is probably the safest
option in most cases

The optimal correction rate for chronic symptomatic hyponatraemia has been advocated to be less
than 10~12 mmol/litre in 24 hours,§ less than 25 mmol in the initial 48 hours,§ or an increase of
serum sodium less than 0.5 mmol/litre/hour,23

In our study, correction was done using normal saline, except for one patient who received 5%
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dextrose, Although 5% dextrose is normotonic when infused, it acts effectively as pure water

because of the rapid clearance of dextrose. The practice of giving dextrose solutions to patients
Wwith severe hyponatraemia could therefore be detrimenta],6:26 Hypertonic saline was not used.
Although we believe, like some others,2 that most cases of severe hyponatraemia are chronic in

» CONCLUSIONS |

- TOP

The possible cause of hyponatraemia should always be sought and this will «ABSTRACT
require an accurate drug history, clinical €xamination, and assessment of fluid :REL%

volume, plus the measurement of urinary electrolytes and osmolality in a spot 4 DISCUSSION
* CONCLUSIONS

urine sample.
vREFERENCES

The diagnosis of SIADH should not be confirmed without the essential criteria being satisfied,
including the assessment of glucocorticoid reserve, Fluid restriction should be practised cautiously

The use of normal saline and slow sodium correction rate (~ 10 mmol/day) will be appropriate for
most patients.

»  REFERENCES

s TOP 1

file://ANJCP - Saeed et al_55(12) 893.htm

142-014-007

RF Preliminary - BHSCT




JCP -- Saeed et al, 55 (12): 893 Pagé 8 of 9

—_a sy .

AABSTRACT |
1. Baron D, Hutchinson TA. The outcome of hyponatraemia in a general || ~aMETHODS B
hospital population. Clin Nephrol 1984;22:72—6.[%3_1 :DB*EI‘SS‘(;J I%ST‘S% N

2. Gill G, Leese G. Hyponatraemia: biochemical and clinical perspectives. - CLUSIONS
Postgrad Med J 1998;74:51 6-23 [ Abstract] * REFERENCES
3. Arrieff AL Hyponatraemia, convulsions, respiratory arrest and
permanent brain damage after elective surgery in healthy women. Engl J Med
1986;314:1529—34.]Abstract[ ,
4. Byatt CM, Millard PH, Levin GE. Diuretics and electrolyte disturbances in 1000
consecutive geriatric patients. J R Soc Med 1990;83:704—,8.|Abstract|
5. Sterns RH, Riggs JE, Schochet SS, Osmatic demyelination syndrome following correction
of hyponatraemia. N Engl J Med 1986;314:1535-42. [ Abstract
Arieff Al Management of hyponatraemia. BAf 1993;307:305—8,|Medline|
Sterns RH. The treatment of hyponatraemia: first do no harm. dm J Med 1990,88:557—
60.[Medline]
8. Verbalis JG. Adaptation to acute and chronic hyponatraemia: implications for
Symptomatology, diagnosis and therapy. Nephrology 1998;18:3-19.
9. Ellis SJ. Severe hyponatraemia: complications and treatment. Ann R Coll Surg Engl
1996;77:346-8.
10. Andreucci VE, Russo D, Gianciaruso B, et al. Sodium, potassium and water changes in the
elderly and their treatment. Nephrol Dial Transplant 1996:11:9~17.
11. Cheng JC, Zikos D, Peterson D, et ql. Symptomatic hyponatraemia: pathophysiology and
management. Acute Care 1988/ 1989;14-15:270-92
12. Crook MA, Velauthar U, Moran L, et al. Review of investigation and management of
severe hyponatraemia in a hospital population. Ann Clin Biochem 1999;36:158—
62.[Medline]
13. Bartter FC, Shwartz WB., The syndrome of inappropriate secretion of antidiuretic
hormone. Am J Med 1067;42:790-806
14. Verbalis JG. Hyponatraemia. Bajllieres Clin Endocrinol Metab 1989;3:499—530.1 Medline]
15. Verbalis JG, Drutarosky MD. Adaptation to chronic hypoosmolality in rats, Kidney Int
1988;39:1274-82.
16. Zerbe R, Stropes L, Robertson G. Vasopressin function in the syndrome of inappropriate
anti-diuresis. Anny Rey Med 1980;31:3 15-27.[Medline
17. Peters JP, Welt KG, Sims EAH, et al, A salt wasting syndrome associated with cerebral

18. Yamaki T, Tano-oka A, Takahashi A, et al, Cerebral salt wasting syndrome distinct from

19. Damaraju SC, Rajshekhar V, Chandy MJ. Validation study of a central venous pressure-
based protocol for the management of neurosurgical patients with hyponatraemia and
natriuresis, Neurosurgery 1997,40:312—1 7.[Medline]

20. Flear CTG, Singh CM. Hyponatraemia and sick cells. Br J Anaesth 1973 ;45:976-
94.[Medline]

21. Anderson RJ, Chung H, Kluge R, et al. Hyponatraemia: a prospective analysis of its
epidemiology and the pathogenetic role of vasopressin. Ann Intern Med 1985 ;102:164—

8.[Medline ]

22. Smith DM, McKenna K, Thompson CJ. Hyponatraemia. Clin Endocrinol 2000;52:667—
8.[Medline]

23. Cluitmans FH, Meinders A. Management of severe hyponatraemia: rapid or slow
correction. dm J Med 1990;88:1054—7.

24. Thurston JH, Hauhart RE, Nelson J S. Adaptive decreases in amino acids, creatine and
electrolytes, Metab Brain Dis 1987:81 :223-41,

file://A:\JCP -- Saeed etal 55(12)893.htm
142-014-008

RF Preliminary - BHSCT



JCP -- Saeed et al. 55 (12): 893 Page 9 of9
25. Hojer J. Management of symptomatic hyponatraemia: dependence on the duration of
development. J /nf Meq 1994;235:497=30T M= line
26. Goldberg M. Hyponatraemia. Med Clin North Am 1981;65:25 1-69.[Medline]
27. Gross PA, Pehrisch H, Rascher W, et al., Pathogenesis of clinical hyponatraemia;

observations of vasopressin and fluid intake in

Clin Invest 1987;17:

123—9.|Medline]

This article has been cited by other articles:

Jourral of Cliica) Pathology + -
e M Crook

4 1. Clin. Pathol., December 1, 20

Full Text [PDF]

PHOME

The investigation and management of severe hyponatraemia

02; 55(12): 883 - 883,

HOME HELP FEEDBACK SUBSCRIPTIONS ARCHIVE SEAR
Joumal of Clinicai Pathology

file://A:\JCP -- Saeed etal_55(12) 893.htm

RF Preliminary - BHSCT

100 hyponatraemic medica] patients, £y s

P Abstract of this Article

L£mail this link to a friend
» eLetters: Submit a response

¥ Similar articles found in;
JCP Online
PubMed
» PubMed Citation
¥ This Article has been cited by:
¥ Search Medline for articles by:
Saeed, B O || Weaver, J U
¥ Alert me when:

new articles cite this article
e e
» Download to Citation Manager
=—=2a 10 Lllation Manager

» Reprint (PDF) Version of this Article
¥ Email this Jink to a friend

to this article

Other Endocrinology

Other Neurology
Renal Medicine
Chemical Pathology

¥ Collections under which this article appears:

CH TABLE OF CONTENTS

Molecular Pathology

AA I~~~

142-014-009






