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Abstract Drug-induced diabetes insipidus is always of the nephrogenic type, i.e. unre-
sponsiveness of the kidneys to the action of antidiuretic hormone. This condition
is easily diagnosed by measuring urinary concentrating capacity during a thirst
test (e.g. 12 hours of water deprivation) or by administration of a modified anti-
diuretic hormone, desmopressin, to demonstrate the renal unresponsiveness.
Drug-induced nephrogenic diabetes insipidus is not a common disorder except
in patients receiving treatment with lithium salts for affective disorders where it
may affect about 10% of patients treated long term (15 years). Drug-induced
nephrogenic diabetes insipidus caused by other drugs usually occurs in critically
ill patients in intensive care units receiving a multitude of drugs dominated by
antimicrobials and cytostatics. A search of the World Health Organization’s ad-
verse effect database revealed 359 reports of drug-induced diabetes insipidus.
Lithium was the most common cause (159 reports) followed by foscarnet (15)
and clozapine (10).

Treatment is symptomatic in most patients and the offending drug should be
stopped. If urine volumes exceed 4 L/day, treatment with thiazides and amiloride
has been advocated, and nonsteroidal anti-inflammatory drugs, such as indometh-
acin, may be tried in severe cases. Prevention of lithium-induced nephrogenic
diabetes insipidus is an important aspect of the treatment of affective disorders.
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In patients treated long term it appears to be only partly reversible upon lithium
discontinuation. Close monitoring of the treatment aiming at 12-hour trough
value of 0.4 to 0.6 mmol/L is recommended. Yearly measurement of the urinary
volume/day is effective in making both the patient and the physician aware of the
development of the drug-induced nephrogenic diabetes insipidus. The condition
is a serious adverse effect because of the risk of developing dehydration and
aggravation of drug intoxications.

Diabetes insipidus is caused by a failure to con-
centrate urine due to a deficiency in the action of
the antidiuretic hormone vasopressin. Diabetes in-
sipidus appears in two forms: neurogenic (central)
and nephrogenic (peripheral). The neurogenic
forms of diabetes insipidus are caused by insuffi-
cient, incomplete or complete lack of secretion of
the antidiuretic hormone, while the nephrogenic
forms are caused by unresponsiveness of the kid-
neys to the action of antidiuretic hormone.

Both neurogenic and nephrogenic forms may be
familial or acquired.[1] The neurogenic acquired
forms are mostly neoplastic, traumatic ischaemic
and or infectious in nature, that is, conditions that
destroy the pituitary or the neural connections of
the pituitary to the hypothalamus; these forms of
diabetes insipidus are not drug induced. Drug-
induced diabetes insipidus is always of the nephro-
genic type. There are also other causes of acquired
nephrogenic diabetes insipidus such as metabolic
disorders resulting in hypokalaemia and hyper-
calcaemia and renal diseases such as polycystic
kidney disease and obstructive uropathy. Chronic
pyelonephritis, specifically analgesic nephropathy,
with structural destruction of the distal parts of the
nephron, presents with similar symptoms and signs
as nephrogenic diabetes insipidus. Valuable re-
views of diabetes insipidus have been published by
several authors.[2-4]

This review concentrates on drug-induced
nephrogenic diabetes insipidus with a focus on lith-
ium. This is an area of great concern in several
specialities such as nephrology, endocrinology, in-
tensive care units and psychiatry.

1. General Aspects of Nephrogenic
Diabetes Insipidus

1.1 Pathophysiology

Water excretion is controlled by a number of
mechanisms. Recently, the aquaporins (water
transport channels) have been described (for a re-
view see Nielsen et al.[5]). The water channels of
the collecting ducts of the nephron which are re-
sponsible for the urinary concentrating mecha-
nisms are of the aquaporin-2-type. They are sensi-
tive to the action of antidiuretic hormone. If the
aquaporins are blocked, destroyed or otherwise un-
responsive to antidiuretic hormone, the collecting
duct then becomes impermeable to water and the
syndrome of nephrogenic diabetes insipidus will
result.

Nephrogenic diabetes insipidus is defined as the
failure to concentrate urine despite adequate secre-
tion of antidiuretic hormone. The diagnosis can be
easily made by measuring urinary concentrating
capacity during a thirst test (e.g. 12 hours of water
deprivation) or by measuring circulating vasopres-
sin levels or by administration of a modified anti-
diuretic hormone, desmopressin (desamino-d-arg-
vasopressin) to demonstrate renal unresponsiveness
to antidiuretic hormone. Nephrogenic diabetes in-
sipidus is characterised by polyuria which is often
severe and causes thirst and polydipsia. Polyuria
may be quite marked and often amounting to more
than 4 to 6 L/day with a real risk of developing dehy-
dration and accompanying complications. Nephro-
genic diabetes insipidus must be considered a serious
drug-induced condition.
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1.2 Incidence

A number of drugs have been shown to cause
nephrogenic diabetes insipidus. During the 1990s
many case reports have described this disorder and
these are listed in table I (based on a Medline
search). However, the commonest drugs to cause
nephrogenic diabetes insipidus, are lithium salts
and these agents will therefore be discussed sepa-
rately.

Drug-induced nephrogenic diabetes insipidus is
not very common condition except in patients re-
ceiving lithium. It usually appears in critically ill
patients and it is most often diagnosed in the inten-
sive care unit. As shown in table I, this condition
can be caused by a very varied group of drugs
which is dominated by antimicrobials and cytostat-
ics. In literature published prior to 1990, several
other drugs were also implicated in causing neph-
rogenic diabetes insipidus, such as demeclocycl-
ine, methoxyflurane, colchicine, vinca alkaloids,
gentamicin, isophosphamide and glibenclamide
(glyburide).[2]

A recent search of the World Health Organiza-
tion’s adverse effects database revealed a total of
385 reports of drug-induced diabetes insipidus.
Among the numerous drugs implicated, lithium
was the single most common cause, accounting for
159 of the reports. The next most common cause
was foscarnet with 15 reports, followed by clozap-
ine with 10 reports.

1.3 Prevention and Management

Prevention of drug-induced nephrogenic diabe-
tes insipidus is difficult because this adverse effect
often occurs in critically ill patients and in difficult
treatment conditions. A specific discussion of meas-
ures that can be taken to prevent lithium-induced
nephrogenic diabetes insipidus is given in section
2.6.

The following guidelines are usually recom-
mended for the management of nephrogenic diabe-
tes insipidus. Milder forms of the condition need
no special treatment apart from controlling water
intake. Patients with urine volumes of about 3 to 4

L/day can be considered to have a mild form of the
condition.

Patients with more serious forms of polyuria,
i.e. urine volume of more than 4 L/day, may require
treatment with diuretics such as thiazides and
amiloride. However, thiazide treatment may be
counterproductive due to the induction of hypo-
kalaemia which in turn may accentuate the neph-
rogenic diabetes insipidus. The mechanism of ac-
tion of amiloride is believed to be the prevention
of the entrance of lithium into the cells of the distal
tubule while chlorothiazide acts via an increase in
proximal sodium reabsorption secondary to in-
creased urinary sodium excretion. The increase in
proximal sodium reabsorption runs in parallel with
an increased lithium reabsorption.

Nonsteroidal anti-inflammatory drugs (NSAIDs),
for example indomethacin, are often used in inten-
sive care units for treating nephrogenic diabetes
insipidus. Their effects on water excretion are due
to the following mechanisms: (i) blocking of the
metabolism of cyclic adenosine monophosphate
due to inhibition of phosphodiesterases and; (ii) in-
creasing the sodium reabsorption in the medullary
thick ascending loop of Henle. The tonicity and
solute reabsorption of the medullary part of the
nephron are enhanced by NSAIDs. On the other
hand, NSAIDs may have negative effects on kid-
ney perfusion and glomerular filtration especially
in critically ill patients. NSAID treatment should

Table I. Drugs implicated as causing nephrogenic diabetes insipi-
dus case reports (1990-1997)a

Drug References

Foscarnet 6-10

Cidofovir 11

Amphotericin 12, 13

Fluvoxamine 14

Cyclophosphamide 15

Cimetidine 16

Lobenzarit 17, 18

Epirubicin 19

Antipsychotics 20, 21

Verapamil 22

a Lithium salts not included.
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not be considered ‘standard treatment’ of nephro-
genic diabetes insipidus.

2. Lithium and Nephrogenic 
Diabetes Insipidus

Lithium was discovered by the Swedish chemist
Arfwedson in 1817, and it was introduced into
medical use during the second half of the nine-
teenth century. However, its use was subsequently
abandoned because of toxic complications. Lith-
ium was reintroduced into psychiatry in 1949 for
the treatment of mania.[23] Its prophylactic effect was
discovered and confirmed in the late 1960s [24-26]

and since then lithium has been in widespread use
in the treatment of affective disorders.

The toxicity of lithium and its narrow therapeu-
tic window became evident early on to investiga-
tors, as did the relationship between a low-sodium
diet and the development of lithium intoxication in
humans.[27] Sodium conservation was found to
stimulate lithium reabsorption and increase the
intrarenal concentration of lithium.

Lithium-induced nephrogenic diabetes insipi-
dus is not a drug reaction but a consequence of one
of the many biological effects of lithium. It is dose
dependent and even small doses may cause neph-
rogenic diabetes insipidus. However, it is often also
claimed that lithium has a central action which
causes thirst and a primary polydipsia and a sec-
ondary inhibition of antidiuretic hormone release.

2.1 Early Findings and Views 
on Lithium-Induced Polyuria

In an early review of lithium, reversibility of
polyuria was observed and it was also found that
lithium could decrease urinary concentrating ca-
pacity at therapeutic doses.[28] These conclusions
were supported by case reports[29,30] and discussed
by Forrest et al.[31]

The possibility of irreversible kidney damage as
a consequence of lithium therapy was suggested in
1972 by Evan and Ollerich[32] in rat studies, and
Lindop and Padfield[33] made similar observations
in a case report including post mortem microscop-

ical examination of the kidneys. The histopatho-
logical findings in humans were confined to the
distal parts of the nephron. However, it was not
until Hestbech et al.[34] had published the landmark
study on lithium-induced chronic damage both to
the tubules and glomeruli that the concept of lith-
ium nephropathy evolved. Tubular water-conserv-
ing ability was more or less lost while severe glo-
merular insufficiency or terminal uraemia was
considered an unlikely event.[35]

The question of lithium-induced chronic renal
insufficiency is beyond the scope of this review,
but it may be mentioned that in spite of 20 years of
renal function studies and case reports only a few
cases of uraemia ascribed to lithium have been pub-
lished[36,37] indicating that the incidence of uraemia
with lithium is actually very low.

2.2 Lithium Interference with 
Physiological Water Transport

Lithium is freely filtered through the glomeru-
lus, and is reabsorbed in the proximal tubules con-
comitant with sodium and water. Whether any net
absorption takes place in the more distal parts of
the nephron is still an unanswered question. The
reabsorption of water in the distal tubules causes
an increase in intraluminal lithium concentration to
a maximum which at the papillary tip may reach 40
times the serum lithium concentration.[38,39] The
intracellular lithium concentration is, however, not
known.

The mechanism by which lithium causes revers-
ible nephrogenic diabetes insipidus is thought to be
an inhibition, at the level of the duct cell mem-
brane, of the ‘opening’ of aquaporins by vasopres-
sin via complex mechanisms including activation
of adenyl cyclase and production of cyclic adeno-
sine monophosphate.[4,39] Presumably, lithium ant-
agonises these processes. When polyuric lithium
patients were given amiloride, a diuretic which pre-
vents lithium from entering the cell, polyuria di-
minished and osmolality increased.[40]

In rats, Christensen[41] found that desmopressin
but not vasopressin caused a partial reversal of lith-
ium-induced diabetes insipidus. This difference in
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the effect of the 2 antidiuretic substances may be
related to the observation that desmopressin but
not vasopressin causes a marked increase in apical
plasma membrane aquaporin type 2 expression in
the collecting duct cells.[39] Hypercalcaemia and
primary hyperparathyroidism may be aetiological
contributing factors for lithium-induced nephro-
genic diabetes insipidus.[42]

The mechanism by which lithium causes an ir-
reversible nephrogenic diabetes insipidus is not
known. However, the low oxygen tension in the
papillary medulla renders the cells particularly vul-
nerable to any kind of damage because of the in-
creased oxygen demand during repair processes.
Hypothetically, the intracellular lithium concentra-
tion may reach a certain critical level before per-
manent damage will result. Unfortunately, the lith-
ium concentration inside the distal tubular cells has
not been measured so far.

2.3 The Prevalence of Lithium-Induced
Nephrogenic Diabetes Insipidus

In a review of lithium-induced renal adverse ef-
fects the prevalence of nephrogenic diabetes insip-
idus was estimated to vary between 15 and 87%.[43]

However, there was a considerable variation in the
reference values used and especially in the kind of
methods used for the determination of maximal
concentrating capacity. We found that among 142
patients who had been receiving lithium for 15
years or more, 15 patients (12%) had nephrogenic
diabetes insipidus as diagnosed with the desmo-
pressin method.[44]

2.4 The Clinical Importance of
Lithium-Induced Nephrogenic 
Diabetes Insipidus

Polyuria per se is not harmful, but may be quite
troublesome for the patient. However, the in-
creased risk of dehydration and of lithium intoxi-
cation secondary to dehydration makes it a poten-
tially lethal complication. To our knowledge,
however, only 3 cases of a lethal outcome have
been published. These patients were all dehydrated

for different reasons: adherence to a religious fast;
a prolonged period of restraint with insufficient
supply of water and; dehydration after surgery. Nu-
merous reports on milder forms have been publish-
ed and have recently been reviewed.[45]

2.5 The Treatment of Lithium-Induced
Nephrogenic Diabetes Insipidus

Because of the importance of serum lithium
concentration in causing nephrogenic diabetes in-
sipidus,[46] a dose reduction may suffice in the case
of reversible lithium-induced nephrogenic diabe-
tes insipidus. A further dose reduction may be pos-
sible by combining lithium with an anticonvul-
sant[47] such as carbamazepine[48,49] or valproic
acid (sodium valproate).[50]

The complete replacement of lithium for an an-
ticonvulsant would be the next reasonable step.
When these counter-measures are not feasible or
effective, treatment with the diuretics amiloride
and chlorothiazide should be tried alone or in com-
bination. Indomethacin has also been used.[51]

The ability of indomethacin to reduce polyuria
may also be a consequence of sodium losses. Pros-
taglandin synthesis inhibition is a less likely mech-
anism of action since not all NSAIDs share the
ability to reduce polyuria. It should be observed,
however, that indomethacin-like chlorothiazides
and amiloride cause an increase of serum lithium
concentration because of a reduction in lithium
clearance.

2.6 Prevention of Lithium-Induced
Nephrogenic Diabetes Insipidus

The first rule is to use the lowest possible lith-
ium dose. Lithium treatment should be monitored
using the 12-hour trough value and serum concen-
trations in the range of 0.4 to 0.6 mmol/L are usu-
ally considered acceptable. Serum concentrations
above 1.0 mmol/L should definitely be avoided.

Regular measurement of urinary volume will
make both the patient and the physician aware of
the presence of the polyuria and its severity. Pa-
tients are often so adapted to their condition that
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they consider urinary volume up to 4 L/day as quite
normal. A switch to an alternative treatment should
be considered when urinary volumes exceed this
value.

It may not always be possible to prevent the de-
velopment of lithium-induced nephrogenic diabe-
tes insipidus. The likelihood of developing reduced
urinary concentrating capacity increases with lith-
ium treatment time. Among patients who have re-
ceived lithium for a limited time, nephrogenic dia-
betes insipidus is rare. The risk of reduced urinary
concentrating capacity is also associated with a se-
vere and treatment-resistant type of affective dis-
order, necessitating polypharmacy and frequent
use of in-patient treatment.[44]

If amiloride prevents the entrance of lithium
into the cells, it should theoretically be possible to
avoid toxic intracellular lithium concentrations by
giving amiloride from the very beginning of the
lithium treatment. Since many patients discontinue
lithium treatment within a few years, and since
many of those who continue will never develop
nephrogenic diabetes insipidus, the general use of
long term preventive amiloride treatment is not
recommended. However, in patients who develop
a progressive polyuria, and particularly in those
who are at high risk for lithium-induced nephro-
genic diabetes insipidus, amiloride treatment
should be considered.[44]

2.7 How to Prevent Fatal Consequences 
of Lithium-Induced Nephrogenic 
Diabetes Insipidus

Several precautions should be taken to avoid the
possible serious consequences of lithium-induced
nephrogenic diabetes insipidus. Among such meas-
ures are yearly measurements of urinary output.
Furthermore patients should be taught about water
and electrolyte balance and explained how lithium
is processed in the cells and excreted. The causes
and the signs and symptoms of lithium intoxication
should be discussed with the patients and these dis-
cussions should be repeated at regular intervals.
Patients should carry a card indicating that they are
receiving lithium treatment.

Lastly, but not least, psychiatrists, internists,
surgeons and anaesthesiologists should be taught
about the existence and hazards of lithium-induced
nephrogenic diabetes insipidus and how to prevent
the serious adverse effects of lithium treatment.

3. Conclusions

Drug-induced diabetes insipidus is most often
caused by lithium salts that are used for treatment
of affective disorders. Several other classes of
drugs such as antibacterials and cytostatics may
also cause this condition. These drugs render the
kidney unresponsive to antidiuretic hormone by in-
terfering with the aquaporin-type-2 water channels
in the collecting ducts. The condition is easily di-
agnosed using thirst tests during simultaneous
measurement of plasma antidiuretic hormone or
administration of desmopressin, a synthetic antidi-
uretic hormone.

The condition must be considered as a serious
adverse effect, because the possibility of dehydra-
tion and aggravation of drug intoxication, espe-
cially lithium, are obvious risks. Treatment should
focus on eliminating the offending drugs, control-
ling salt and water balance and in severe cases at-
tempting to reduce urinary output using treatment
with chlorothiazide, amiloride or prostaglandin
synthetase inhibitors, e.g. indomethacin.

The best way to reduce the risks of lithium is to
keep patients well informed about the condition of
nephrogenic diabetes insipidus.

Acknowledgements

We thank the information specialist Margaret G. Baudhuin
and the Lithium Information Center of the Dean Foundation
for Health, Research and Education, Middleton, Wisconsin,
USA, for providing us with an excellent database search.

References
1. Reeves WB, Bichet DG, Andreoli TE, et al. Posterior pituitary

and water metabolism. In: Wilson JD, Foster DW, Kronenberg
HM, et al., editors. Williams textbook of Endocrinology. 9th
ed. Philadelphia (PA); Saunders, 1998: 341-87

2. Blevins Jr LS, Wand GS. Diabetes insipidus. Crit Care Med
1992; 20: 69-79

3. Seckl JA, Dunger DB. Diabetes insipidus – current treatment
recommendations. Pract Ther Drugs 1992; 44: 216-24

454 Bendz & Aurell

  Adis International Limited. All rights reserved. Drug Safety 1999 Dec; 21 (6)



4. Knepper MA, Verbalis JG, Nielsen S. Role of aquaporins in
water balance disorders. Curr Opin Nephrol Hypertens 1997;
6: 367-71

5. Nielsen S, Marples D, Frøkiær J, et al. The aquaporin family of
water channels in kidney: an update on physiology and patho-
physiology of aquaporin-2. Kidney Int 1996; 49: 1718-23

6. Navarro JF, Quereda C, Quereda C, et al. Nephrogenic diabetes
insipidus and renal tubular acidosis secondary to foscarnet
therapy. Am J Kidney Dis 1996; 27: 431-4

7. Farese Jr RV, Schambelan M, Hollander H, et al. Nephrogenic
diabetes insipidus associated with foscarnet treatment of cy-
tomegalovirus retinitis. Ann Intern Med 1990; 112: 955-6

8. Coon J, Colman P, Brown G, et al. Nephrogenic diabetes insip-
idus associated with foscarnet – a case report. J Antimicrob
Chemother 1996; 37: 1179-81

9. Force G, Blanchard A, Leviel F, et al. Nephrogenic diabetes
insipidus related to foscarnet and thirst loss related to CMV
encephalitis in AIDS patient [abstract]. 11th International
Conference on AIDS: 1996 Jul 7-12; Vancouver, 87

10. Jarousse B, Launay O, Lortholary O, et al. Nephrogenic diabe-
tes insipidus induced by foscarnet treatment of cytomegal-
virus retinitis. 7th European Congress of Clinical Microbiology
and Infectious Diseases; 1995 Mar 26-30; Vienna, 165

11. Schliefer K, Rockstroh JK, Spengler U. Nephrogenic diabetes
insipidus in a patient taking cidofovir. Lancet 1997; 350: 413-4

12. Smith OP, Gale R, Hamon M, et al. Amphotericin B-induced
nephrogenic diabetes insipidus: resolution with its liposomal
counterpart. Bone Marrow Transplant 1994; 13: 107-8

13. Hauohler T, Teuber G, Wanitschke R, et al. Indomethacin treat-
ment in amphotericin B induced nephrogenic diabetes insip-
idus. Clin Investig 1994; 72: 769-71

14. Benazzi F, Mazzoli M. Polydipsia induced by fluvoxamine [let-
ter]. Pharmacopsychiatry 1993; 26: 63

15. Mallet H, Dupond JL. Vascularitis and diabetes insipidus, re-
versible by administration of cyclophosphamide [letter]. Pre-
sse Med 1995; 24: 1709

16. Mullen PJ. Polyuria and weight-loss associated with cimetidine
[letter]. Postgrad Med J 1992; 68: 771

17. Sakane N, Yoshida T, Umekawa T, et al. Nephrogenic diabetes
insipidus induced by lobenzarit disodium treatment in pa-
tients with rheumatoid arthritis. Intern Med 1996; 35: 119-22

18. Nishinarita S, Hayakawa J, Suzuki R, et al. Lobenzarit disod-
ium (CCA)-induced diabetes insipidus in a patient with rheu-
matoid arthritis. Ryumachi 1992; 32: 333-7

19. Vasey PA, Dunlop DJ, Steward WP. Nephrogenic diabetes in-
sipidus following high dose epirubicin chemotherapy for met-
astatic soft tissue carcinoma [letter]. Eur J Cancer 1995; 31A
(Pt A): 126

20. Glusac E, Patel H, Josef NC, et al. Polydipsia and hyponatremia
induced by multiple neuroleptics but not molindone. Can J
Psychiatry 1990; 35: 268-9

21. Fioriti A. Heavy cigarette smoking and polydipsia induced by
neuroleptic medication [letter]? Eur Psychiatry 1997; 12: 156

22. Schwartz ID, Scagliotti D. Verapamil-induced primary polydip-
sia. Pediatr Cardiol 1995; 16: 228-30

23. Cade JFJ. Lithium salts in the treatment of psychotic excite-
ment. Med J Aust 1949; 2: 349-52

24. Baastrup PC, Schou M. Lithium as a prophylactic agent. Its
effect against recurrent depression and manic-depressive psy-
chosis. Arch Gen Psychiatry 1967; 16: 162-72

25. Baastrup PC, Poulsen JC, Schou M, et al. Prophylactic lithium:
double blind discontinuation in manic-depressive and recur-
rent-depressive disorders. Lancet 1970; II: 326-30

26. Coppen A, Noguera R, Bailey J, et al. Prophylactic lithium in
affective disorders. Lancet 1971; II: 275-9

27. Noack CH, Trautner EM. The lithium treatment of maniacal
psychosis. Med J Aust 1951; 2: 219-22

28. Schou M. Lithium in psychiatric therapy. Stock-taking after ten
years. Psychopharmacologia 1959; 1: 65-78

29. Angrist BM, Gershon S, Levitan SJ, et al. Lithium induced
diabetes insipidus-like syndrome. Compr Psychiatry 1970;
11: 141-6

30. Lee RV, Jampol LM, Brown WV. Nephrogenic diabetes insipi-
dus and lithium intoxication - complications of lithium car-
bonate therapy. N Engl J Med 1971; 284: 93-4

31. Forrest JN, Cohen AD, Torretti J, et al. On the mechanism of
lithium induced diabetes insipidus in man and in the rat. J Clin
Invest 1974; 53: 1115-23

32. Evan AP, Ollerich DA. The effect of lithium carbonate on the
structure of the rat kidney. Am J Anat 1972; 134: 97-106

33. Lindop GBM, Padfield PL. The renal pathology in a case of
lithium induced diabetes insipidus. J Clin Pathol 1975; 28:
472-5

34. Hestbech J, Hansen HE, Amdisen A, et al. Chronic renal lesions
following long-term treatment with lithium. Kidney Int 1977;
12: 205-13

35. Hansen HE. Renal toxicity of lithium. Drugs 1981; 22: 461-76

36. Aurell M, Svalander C, Wallin L, et al. Renal function and
biopsy findings in patients on long-term lithium treatment.
Kidney Int 1981; 20: 663-70

37. von Knorring L, Wahlin A, Nyström K, et al. Uraemia induced
by long-term lithium treatment. Lithium 1990; 1: 251-3

38. Hayslett JP, Kashgarian M. A micropuncture study of the renal
handling of lithium. Pflugers Arch 1979; 380: 159-63

39. Marples D, Christensen S, Ilsø Christensen E, et al. Lithium in-
duced downregulation of aquaporin-2 water channel expression
in rat kidney medulla. J Clin Invest 1995; 95: 1838-45

40. Batlle DC, von Riotte AB, Gaviria M, et al. Amelioration of
Polyuria by amiloride in patients receiving long-term lithium
therapy. N Engl J Med 1985; 312: 408-14

41. Christensen S. DDAVP (1-desamino-8-D-arginine-vasopres-
sin) treatment of lithium-induced polyuria in the rat. Scand J
Clin Lab Invest 1980; 40: 151-7

42. Bendz H, Sjödin I, Toss G, et al. Hyperparathyroidism and long-
term lithium therapy – a cross-sectional study and the effect
of lithium withdrawal. J Intern Med 1996; 240: 357-65

43. Boton R, Gaviria M, Batlle DC. Prevalence, pathogenesis and
treatment of renal dysfunction associated with chronic lith-
ium therapy. Am J Kidney Dis 1987; 10: 329-45

44. Bendz H, Aurell M, Balldin J, et al. Kidney damage in long-
term lithium patients: a cross-sectional study of patients with
15 years or more on lithium. Nephrol Dial Transplant 1994;
9: 1250-4

Drug-Induced Diabetes Insipidus 455

  Adis International Limited. All rights reserved. Drug Safety 1999 Dec; 21 (6)



45. Gray EJ, Dierks EJ. Lithium-induced diabetes insipidus in a

surgical patient: report of a case and review of the literature.

J Oral Maxillofac Surg 1996; 54: 909-12

46. Vestergaard P, Thomsen K. Renal side effects of lithium: the

importance of the serum lithium level. Psychopharmacology

1981; 72: 203-4

47. Post RM, Ketter TA, Denicoff K, et al. The place of anticonvul-

sant therapy in bipolar illness. Psychopharmacology 1996;

128: 115-29
48. Greil W, Ludwig-Mayerhofer W, Erazo N, et al. Lithium versus

carbamazepin in the maintenance treatment of bipolar disor-

ders – a randomised study. J Affect Disord 1997; 43: 151-61
49. Greil W, Ludwig-Mayerhofer W, Erazo N, et al. Lithium vs

carbamazepin in the maintenance treatment of schizoaffective

disorder: a randomised study. Eur Arch Psychiatry Clin Neu-
rosci 1997; 247: 42-50

50. Lambert PA, Venaud G. Étude comparative du valpromide ver-
sus dans la prophylaxie des troubles thymiques. Nervure
1992; 5 (2): 57-65

51. Höhler T, Teuber G, Wanitschke R, et al.Indomethacin treatment
in amphotericin B induced nephrogenic diabetes insipidus.
Clin Investig 1994; 72: 769-71

Correspondence and reprints: Dr Mattias Aurell, Göteborgs
Universitet, Department of Nephrology, Sahlgrenska
Sjukhuset, S-413 45 Göteborg, Sweden.
E-mail: Mattias.Aurell@njurmed.gu.se

456 Bendz & Aurell

  Adis International Limited. All rights reserved. Drug Safety 1999 Dec; 21 (6)


	Contents 449
	Abstract 449
	1. General Aspects of Nephrogenic Diabetes Insipidus 450
	1.1 Pathophysiology 450
	1.2 Incidence 451
	1.3 Prevention and Management 451

	2. Lithium and Nephrogenic Diabetes Insipidus 452
	2.1 Early Findings and Views on Lithium-Induced Polyuria 452
	2.2 Lithium Interference with Physiological Water Transport 452
	2.3 The Prevalence of Lithium-Induced Nephrogenic Diabetes Insipidus 453
	2.4 The Clinical Importance of Lithium-Induced Nephrogenic Diabetes Insipidus 453
	2.5 The Treatment of Lithium-Induced Nephrogenic Diabetes Insipidus 453
	2.6 Prevention of Lithium-Induced Nephrogenic Diabetes Insipidus 453
	2.7 How to Prevent Fatal Consequences of Lithium-Induced Nephrogenic Diabetes Insipidus 454

	3. Conclusions 454
	Acknowledgements 454
	References 454
	Correspondence and reprints 456
	E-mail 456

