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on water channel aquaporin-2 (AQP2) phosphoryla-
tion, but reverses the AVP-mediated translocation of 
AQP2 to the plasma membrane, hence antagonizing 
water permeability, most likely through EP1 and EP3 
receptors activation, although other proteins involved 
in vesicle trafficking cannot be excluded. Moreover, 
the cyclooxygenase inhibitors (e.g. indomethacin and 
diclofenac) induce a striking shift of AQP2 from the 
intracellular vesicles pool to the plasma membrane-
enriched fraction,18 resulting in an enhanced antidi-
uretic effect, and this observation could explain the 
common NSAIDs-associated adverse effect of water 
retention.6 On the other hand, these results disagree 
with other studies, where PGE2 markedly increased 
expression and phosphorylation of AQP2 in vivo and 
in vitro, leading to a heightened epithelium water 
permeability and opening up a new therapeutic ap-
proach with selective E-prostanoid receptors agonist 
for nephrogenic diabetes insipidus.19

The observation that treatment with NSAIDs 
causes a significant decrease in AQP2 expression but 
not in PGE2 levels in normal and water-restricted 
rats has led to the hypothesis that the action of these 
drugs at AQP2 levels may be mediated by additional 
unknown effects.16

Differences in tubular cell sensitivity to desmopres-
sin have been advocated by Odeberg and colleagues 
to explain the putative PGE2-mediated gender differ-
ence observed in the human model. Interestingly, if 
the pharmacokinetics of DDAVP was not influenced 
either by piroxicam pre-treatment or the sex of the 
subject, during the pharmacodynamic study, the 
more pronounced antidiuretic effect observed in the 

was administered rectally shortly after anesthesia 
to provide post-operative analgesia. Although not 
pointed out by the authors, it is conceivable to specu-
late that NSAID, together with an over resuscitation 
using hypotonic intravenous fluids, had contributed 
to the convulsions and respiratory arrest. Similarly, 
Shindel and collaborators described two cases of 
elderly women taking desmopressin for nocturnal 
polyuria who developed severe hyponatremia; in both 
patients, concomitant administration of NSAID, i.e. 
rofecoxib and aspirin, respectively, was mentioned 
and it is reasonable to hypothesize the contribution 
of these drugs to the pathogenesis of sodium imbal-
ance.14 Gomez García and collaborators first em-
phasized the unsafe and potentially life-threatening 
combination of DDAVP and NSAID based on a case 
of hyponatremic coma arising from a combined use 
of DDAVP and ibuprofen in a middle-aged woman 
suffering from von Willebrand’s disease.15

As far as the mechanisms involved in NSAIDs 
and desmopressin interaction are concerned, further 
studies are certainly required to shed more light. 
Although the role of AVP and prostaglandins (in 
particular, prostaglandin E2, PGE2) in renal collect-
ing ducts has long been known, it is now clear that 
vasopressin-independent pathways may also take 
part in modulating diuresis.16,17 In the collecting duct, 
PGE2 may exert opposing effects according to the 
selective stimulated E-prostanoid receptor (EP1, EP2, 
EP3 and EP4), thus potentially initiating a variety of 
intracellular signaling cascades. 

Zelenina and colleagues have demonstrated that 
in animal models, PGE2 alone does not have effects 

Table 3. Review of the literature 

Ν. Series Journal & year
No. of cases of 
hyponatremia Patient

Reason for ddavp 
treatment Concomitant medication

1 Francis Acta Anaesthesiol Scand, 
1999

1 3 yrs-old child hemophilia diclofenac

2 Shindel Urology, 2002 2 89-yr-old and  
80-yr-old women

nocturnal polyuria rofecoxib, aspirin

3 Gomez 
Garcìa

Haemophilia, 2003 1 50-yr-old woman hemophilia ibuprofen

4 Callréus Eur J Clin Pharmacol,  
2005

6 >60 yrs old nicturia diclofenac, indomethacin, 
celecoxib, etoricoxib and 

acetylsalicylic acid




