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Abstract

Background: Desmopressin orally disintegrating tablet (ODT) was 
approved in March 2012 in Japan; the post-market safety reports, 
which warned about adequate initial dose of desmopressin ODT, were 
published in 2014. However, it is unclear how the warning affected 
physician and patient behavior.

Methods: We performed a retrospective single-center study to com-
pare the clinical situation of Japanese central diabetes insipidus pa-
tients before and after the report.

Results: Thirty-four patients before October 2014 and 16 patients af-
ter November 2014 switched from intranasal desmopressin to desmo-
pressin ODT. The mean follow-up period after the switch to desmo-
pressin ODT was 38 ± 3 months. Patients switching after November 
2014 tended to have lower ratios of oral to nasal desmopressin dose 
at switching and 3 months after the switch (at switching; P = 0.20, 3 
months; P = 0.42, respectively), and higher ratios from 6 to 12 months 
than before October 2014 (6 months; P = 0.93, 9 months; P = 0.52, 
12 months; P = 0.80, respectively). Relative doses per initial desmo-
pressin ODT at 9 and 12 months were significantly higher in patients 
switching after November 2014 than in patients switching before Oc-
tober 2014 (9 months; P = 0.02, 12 months; P = 0.04, respectively). 
Moreover, logistic regression analysis revealed that the incidence of 
hyponatremia was dependent on the ratio of nasal to oral desmopres-
sin dose (P = 0.02). In addition, in four out of six patients who had se-

rum sodium level reduced below 130 mEq/L, hyponatremia occurred 
within 1 month after the switch.

Conclusions: A more gradual dose titration after the safety reports 
was performed, which involved the long-term safety of desmopressin 
ODT use. Vigilance of hyponatremia in early phase of desmopressin 
ODT use should be noted.

Keywords: Central diabetes insipidus; Desmopressin; Oral disinte-
grating tablet; Hyponatremia

Introduction

Central diabetes insipidus (CDI) is a rare disease leading to 
polyuria and polydipsia [1, 2]. Deficiency of arginine vaso-
pressin (AVP) causes CDI; desmopressin, an analogue of 
AVP, is widely used for patients with CDI. Desmopressin acts 
through the V2 receptor in the kidney and reabsorbs free wa-
ter, which sometimes induces hyponatremia [3, 4]. Originally, 
desmopressin was prescribed as a nasal drop in the 1970s and 
as nasal spray in the 1990s. However, intranasal desmopres-
sin can be inconvenient and embarrassing for the patient to 
use. Moreover, there are frequent side effects of intranasal 
desmopressin in those with rhinitis and visual disturbances [5, 
6]. Desmopressin orally disintegrating tablet (ODT) was ap-
proved in North Europe in 2005, and it has been available in 
Japan since March 30, 2012. Because desmopressin ODT can 
be taken without water, it has been reported to reduce exces-
sive intake of fluids. Moreover, it has been reported to have 
higher bioavailability than solid tablets [7].

After approval of ODT in Japan, a limited number of stud-
ies investigated the efficacy and safety of desmopressin ODT. 
The first post-market report in Japan published in May 2014 
showed that the ratio of oral to nasal desmopressin dose de-
pended on the intranasal dose during observation for 12 weeks 
[8]. In addition, the study reported that the mean ratio of oral 
to nasal desmopressin dose was 17.0, which was much smaller 
than that reported in the pre-market report published in 2013 
[4, 8]. The following post-market report indicated that the 
mean ratio of oral to nasal desmopressin dose was 14.2, and 
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that switching from intranasal desmopressin to desmopressin 
ODT significantly decreased the frequency of hyponatremia 
[9]. As the proposed ratio of oral to intranasal desmopressin in 
the pre-market reports was much higher than that in the post-
market reports [4, 6], concerns about overdose of desmopres-
sin ODT still remain, and it is unclear how the difference im-
pacts physician and patient behavior in regard to desmopressin 
therapy.

This study aims to clarify how clinical practice, includ-
ing frequency of use, dose, and consideration for the safety 
of desmopressin ODT was changed after the safety reports in 
Japan [8, 9] as well as what concerns remain. Here, we report 
a retrospective single-center study of Japanese CDI patients to 
compare the clinical characteristics before and after November 
2014.

Materials and Methods

Patients

We enrolled CDI patients who were treated at the outpatient 
clinic of the Department of Diabetes, Endocrinology and Nu-
trition, Kyoto University Hospital (Kyoto, Japan) between 
April 2010 and March 2019. In this study, CDI was diag-
nosed based on the criteria shown in the previous reports, 
which included a history of polyuria and polydipsia, a defi-
ciency in plasma AVP responses to osmotic stimulation with 
hypertonic saline, response to administration of vasopressin, 
and/or lack of responses to a water-deprivation test [10, 11]. 
The exclusion criteria included presence of uncorrected hy-
pothyroidism or adrenal dysfunction as well as presence of 
hypothalamus abnormalities such as tumor, infarction, and 
hemorrhage. Patients with dementia leading to thirst disorder 
were also excluded. The following data were collected from 
our clinical records: sex, age, blood pressure, body mass in-
dex, smoking status, urine volume, etiology of CDI, labora-
tory data, and medications for CDI. As for smoking status, 
patients were classified into never smokers, ex-smokers, or 
current smokers. Urine volume was measured the day before 
the initiation of desmopressin ODT. The diagnosis of anterior 
pituitary deficiency was determined by the basal levels of 
anterior pituitary hormones or the responses of adrenocorti-
cotropic hormone (ACTH), growth hormone (GH), thyroid-
stimulating hormone (TSH)/prolactin (PRL), and luteinizing 
hormone (LH)/follicle-stimulating hormone (FSH) to corti-
cotropin-releasing hormone (CRH), growth hormone-releas-
ing hormone (GHRH), thyrotropin-releasing hormone (TRH) 
and gonadotropin-releasing hormone (GnRH), respectively. 
Patients treated with replacement therapy of cortisol, growth 
hormone, thyroid hormone, or sex hormone was also con-
sidered to have anterior pituitary deficiency. The following 
medications were investigated from our clinical records: 
Desmopressin Intranasal 0.01% Kyowa® (Kyowa Kirin Co., 
Ltd. Tokyo, Japan), Desmopressin Spray 2.5 Kyowa® (Ky-
owa Kirin Co., Ltd. Tokyo, Japan), or Desmopressin Spray 
10 Kyowa® (Kyowa Kirin Co., Ltd. Tokyo, Japan) as intra-
nasal desmopressin, and Minirin Melt® OD Tablet (Ferring 

Pharmaceuticals Co., Ltd. Tokyo, Japan, and Kyowa Kirin 
Co., Ltd. Tokyo, Japan) as desmopressin ODT.

Study protocol

In this retrospective, single-center study, CDI patients whose 
treatment was started with intranasal desmopressin or desmo-
pressin ODT were identified and divided according to the date 
when desmopressin therapy was started. Subsequently, pa-
tients switching from intranasal desmopressin to desmopres-
sin ODT were identified. We collected data of serum sodium 
levels up to 53 months after initiation of desmopressin ODT.

As for the analysis plan, since the latest post-market safety 
report about desmopressin ODT was published online on No-
vember 7, 2014, patients have been classified into two groups: 
patients who started desmopressin ODT before October 2014 
and patients who started the drug after November 2014 [9]. 
In addition, the characteristics of patients with and without 
hyponatremia were compared. We defined hyponatremia as 
serum sodium level lower than 135 mEq/L, referring to the lat-
est safety report [9]. Patients with hyponatremia were defined 
as those experiencing hyponatremia even once during the ob-
servation period. In patients with hyponatremia, the doses of 
desmopressin ODT when they had hyponatremia were ana-
lyzed. In patients without hyponatremia, the maximum doses 
of desmopressin up to 53 months after the switch from intrana-
sal desmopressin were analyzed.

Ethical issues and informed consent

This study is a retrospective observational study, carried out 
by the opt-out method of our hospital website. All procedures 
performed in studies involving human participants were in ac-
cordance with the ethical standards of the institutional and/or 
national research committee and with the 1964 Helsinki decla-
ration and its later amendments, or comparable ethical stand-
ards. The protocol of this study was approved by the Kyoto 
University Graduate School and Faculty of Medicine, Ethics 
Committee (R1977-1).

Statistical analysis

In this study, data are presented as mean ± standard error (SE). 
We used Wilcoxon signed-rank test for continuous variables. 
Dose ratios of oral to nasal desmopressin were set as an indi-
cation for the primary analysis and serum sodium levels were 
set as an indication for the safety analysis. The Chi-square test 
and Fisher’s exact test were used for binary variables. Logistic 
regression analyses were performed to determine the signifi-
cance of association between the dependent and independent 
variables after adjusting for age, a potentially confounding in-
dependent variable. A two-sided P value lower than 0.05 was 
considered significant. JMP Pro®, version 14.0.0 (SAS Insti-
tute Inc., Cary, NC, USA) was used to perform the statistical 
analyses.
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Results

Intranasal and oral desmopressin use in patients with CDI 
for initial therapy

Figure 1 shows the number of CDI patients according to the in-
itial type of desmopressin formulations. Eleven of 33 patients 
(33.3%) used desmopressin ODT from April 2012 to October 
2014, and 83 of 95 patients used desmopressin ODT (87.4%) 
from November 2014 to March 2019. The rate of patients who 
used desmopressin ODT for initial therapy from November 
2014 to March 2019 was significantly increased compared to 
that of April 2012 to October 2014 (P < 0.01). Of 34 patients 
from April 2012 to March 2019 who used intranasal desmo-
pressin for initial therapy, 11 patients switched to desmopres-
sin ODT afterward. Moreover, in seven of these 34 patients, 
intranasal desmopressin was started as an initial therapy after 
operation for pituitary tumor, and was discontinued within 3 
months.

Characteristics of patients switching from intranasal 
desmopressin to desmopressin ODT

Fifty patients switching from intranasal desmopressin to 
desmopressin ODT for CDI were identified from April 2010 
to March 2019, as shown in Table 1. The mean follow-up pe-
riod after the switch to desmopressin ODT was 38 ± 3 months 
(range, 1 - 53 months). Twenty patients were male, and the 
mean age was 51.2 ± 2.8 years. No significant difference was 
found in blood pressure, body mass index, smoking status, or 
urine volume between the two groups. Craniopharyngioma 
was the most common among etiologies of CDI, which ac-
counted for 30% of the patients (n = 15). Forty-one patients 

had anterior pituitary deficiency, and 28 were treated with re-
placement therapy for anterior pituitary deficiency. TSH de-
ficiency was the most common among the anterior pituitary 
deficiencies, and occurred in 68% of the patients (n = 34). In 
the analysis of the timing of switching desmopressin formu-
lations, 34 patients switching to desmopressin ODT before 
October 2014 were compared with 16 patients switching after 
November 2014. There was no significant difference between 
the two groups except for the rate of TSH deficiency (58.8% (n 
= 20) vs. 87.5% (n = 14), P = 0.04).

Comparison of desmopressin dose between patients 
switching before October 2014 and after November 2014

The switching dose ratios of desmopressin were compared 
between the patients who switched from intranasal desmo-
pressin before October 2014 and those who switched after 
November 2014 (Fig. 2a). Although a statistically significant 
difference was not found, the dose ratio of initial switching in 
patients switching after November 2014 tended to be lower 
than the ratio in those switching before October 2014 (12.2 
± 1.5 vs. 14.9 ± 1.2, P = 0.20). Moreover, the ratios of oral to 
nasal desmopressin doses 3 months after the switch tended to 
be lower in patients switching after November 2014 than in 
patients switching before October 2014 (Fig. 2a). Conversely, 
these ratios turned higher from 6 to 12 months after the switch 
in patients switching after November 2014 than in patients 
switching before October 2014. In addition, the relative doses 
per initial desmopressin ODT at 9 and 12 months were sig-
nificantly higher in patients switching after November 2014 
than in those switching before October 2014 (9 months; 2.03 ± 
0.33 vs. 1.23 ± 0.12, P = 0.02, 12 months; 2.03 ± 0.33 vs. 1.26 
± 0.12, P = 0.04, respectively) (Fig. 2b). Moreover, the incre-
ments of desmopressin ODT dose at 9 and 12 months from 

Figure 1. Type of desmopressin according to the date starting treatment for CDI. The percentage of patients who received 
desmopressin ODT as initial desmopressin therapy was continuously increased. The numbers of patients who started each 
therapy are indicated in the column (black: patients who started treatment with desmopressin ODT; gray: patients who started 
treatment with desmopressin spray; white: patients who started treatment with desmopressin nasal drop). CDI: central diabetes 
insipidus; ODT: orally disintegrating tablet.
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initiation were significantly higher in patients switching after 
November 2014 than in those switching before October 2014 
(9 months; 70.9 ± 21.1 vs. 17.3 ± 10.0, P = 0.02, 12 months; 
70.9 ± 21.1 vs. 20.4 ± 10.5, P = 0.03, respectively) (Fig. 2c).

Comparison between patients with and without hypona-
tremia

Subsequently, we investigated hyponatremia in the 50 patients 
who switched from intranasal desmopressin to desmopressin 
ODT (Table 1). The rate of patients who experienced hypona-
tremia below 135 mEq/L was 28.0 % (n = 14) and the rate of 
patients below 130 mEq/L was 12.0 % (n = 6), which were 
higher than those in the previous safety reports [8, 9]. Regard-
ing the date of the switch to desmopressin ODT, the rate of 

patients with hyponatremia was not significantly different be-
tween in those who switched before publication of the latest 
safety report and in those who switched after its publication, 
as shown in Table 1 [9].

Next, we compared the frequencies of anterior pituitary 
deficiency, the dose of intranasal desmopressin, the dose of 
desmopressin ODT, and the ratio of oral to nasal desmopres-
sin dose between the patients who did not experience hypona-
tremia and the patients who experienced hyponatremia below 
135 mEq/L or 130 mEq/L (Table 2). The frequency of LH de-
ficiency was significantly higher in patients whose serum sodi-
um levels below 135 mEq/L than in patients above 135 mEq/L 
(85.7% (n = 12) vs. 55.6% (n = 20), P = 0.04). Although no 
significant difference was found, the rates of patients with oth-
er hormonal deficiencies tended to be higher in patients with 
hyponatremia than patients without hyponatremia, regardless 

Figure 2. Comparison of dose ratios of oral to intranasal desmopressin between patients switching before October 2014 and 
those switching after November 2014. (a) The ratios of oral to intranasal desmopressin dose. Patients were divided into two 
groups; patients switching from intranasal desmopressin to desmopressin ODT before October 2014 (gray line) and patients 
switching after November 2014 (black line). More gradual titration but increased final dose is shown in patients switching after 
November 2014 (dose ratio: the ratio of oral to nasal desmopressin dose; error bar: standard error). (b) The relative dose per 
initial oral desmopressin dose. The relative doses 9 and 12 months after switching from intranasal desmopressin to ODT were 
significantly higher in patients switching after November 2014 (gray bar: patients switching from intranasal desmopressin to 
desmopressin ODT from April 2012 to October 2014; black bar: patients switching from intranasal desmopressin to desmopressin 
ODT from November 2014 to March 2019; error bar: standard error; *P < 0.05). (c) The increment of desmopressin ODT dose 
from initiation. The increments 9 and 12 months after switching from intranasal desmopressin to ODT were significantly higher in 
patients switching after November 2014 (gray bar: patients switching from intranasal desmopressin to desmopressin ODT from 
April 2012 to October 2014; black bar: patients switching from intranasal desmopressin to desmopressin ODT from November 
2014 to March 2019; error bar: standard error; *P < 0.05). ODT: orally disintegrating tablet.
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of the cut-off value of serum sodium level.
As for desmopressin dose, there was no significant differ-

ence between patients whose serum sodium levels below 135 
mEq/L and above 135 mEq/L. On the other hand, the mean 
ratios of oral to nasal desmopressin dose tended to be higher 
in patients whose serum sodium levels below 130 mEq/L than 
in patients above 135 mEq/L (37.0 ± 11.0 vs. 20.7 ± 1.3, P 
= 0.28). Furthermore, we analyzed the mean ratios of oral to 
nasal desmopressin dose after adjusting age because age is a 
potentially confounding independent variable for the incidence 
of hyponatremia [12]. Logistic regression analysis revealed 
that the incidence of serum sodium levels below 130 mEq/L 
was dependent on the ratio of oral to nasal desmopressin dose 
after adjusting for age (P = 0.02, Table 2). The model compari-
son of ODT/intranasal dose ratio after adjusting age between 
Na ≥ 135 mEq/L and Na < 135 mEq/L was not established 
because the P value in the whole model test was 0.10, which 
indicated that the overall model was not significant. Therefore, 
we focused on the characteristics of patients whose serum so-
dium levels below 130 mEq/L.

Characteristics of patients whose serum sodium levels 
below 130 mEq/L

Table 3 shows the characteristics of the patients with serum 
sodium levels below 130 mEq/L. Five patients had anterior 
pituitary deficiency, including five patients with central hy-
pothyroidism and four patients with central adrenocortical 
insufficiency as a comorbidity. Of the six patients, four had 
serum sodium level below 130 mEq/L within 1 month after 
the switch (Case No. 1, 4, 5, and 6 in Table 3). Interestingly, 
four of the six patients were inpatients with recurrent pitui-
tary tumor or recurrent hypophysitis (Case No. 3, 4, 5, and 6). 
No hospitalizations due to hyponatremia occurred. The other 

two patients (Case No. 1 and 2) were outpatients and did not 
have any symptoms of hyponatremia. As for continuation of 
desmopressin ODT, five patients continued to take desmopres-
sin ODT after improvement of hyponatremia. Only one patient 
(Case 4) discontinued desmopressin ODT and started desmo-
pressin spray 5 months after the switch due to the patient’s 
request. When the patient discontinued desmopressin ODT, 
she had not experienced hyponatremia. Fifty-four months after 
the discontinuation, she restarted desmopressin ODT during 
hospitalization after surgery for recurrent craniopharyngioma. 
She had hyponatremia after the restart, which was improved 
by reduction of desmopressin ODT dose.

Discussion

Notwithstanding the widespread use of desmopressin ODT for 
CDI, long-term safety and proper use of desmopressin ODT 
have not fully been investigated after the limited numbers of 
the previous safety reports were published [8, 9]. Although the 
two previous post-market safety reports warned about the ini-
tial switching dose ratio of desmopressin ODT, the dose and 
safety of desmopressin ODT were analyzed only in a relative-
ly short duration. Moreover, it was not resolved how clinical 
practice for desmopressin ODT changed after the two reports 
and what pitfalls still remain in clinical settings. The clinical 
significance of such investigations is also supported by in-
creased frequency of desmopressin ODT as an initial therapy 
for CDI as shown in Figure 1.

One of the most prominent finding of this paper was that 
a more gradual dose titration of desmopressin ODT was per-
formed in clinical settings after the latest safety report than 
before (Fig. 2a). This is also proved by the fact that the ratios 
of the doses 9 and 12 months after the switch to the initial 
dose and the increments of the doses 9 and 12 months after the 

Table 2.  The Comparison Between Patients With and Without Hyponatremia in the Early Phase

Na ≥ 135 mEq/L (n = 36) Na < 135 mEq/L (n = 14) Na < 130 mEq/L (n = 6) P value
Age (years) 49.1 ± 3.1 56.6 ± 6.1 56.8 ± 9.7 0.23/0.37
Male/female 14/22 6/8 3/3 0.80/0.67
Anterior pituitary deficiency 28 (77.8%) 13 (92.9%) 5 (83.3%) 0.21/0.76
  GH 17 (47.2%) 10 (71.4%) 4 (66.7%) 0.12/0.38
  TSH 23 (63.9%) 11 (78.6%) 5 (83.3%) 0.32/0.35
  ACTH 22 (61.1%) 9 (64.3%) 4 (66.7%) 0.84/0.80
  LH 20 (55.6%) 12 (85.7%) 5 (83.3%) 0.04/0.20
  FSH 16 (44.4%) 9 (64.3%) 3 (50.0%) 0.21/0.80
Intranasal desmopressin (µg) 6.34 ± 0.57 7.14 ± 1.13 5.21 ± 1.14 0.52/0.53
Desmopressin ODT (µg) 130.6 ± 10.0 169.3 ± 46.6 215.0 ± 108.6 0.99/0.72
ODT/intranasal dose ratio 20.7 ± 1.3 27.3 ± 5.6 37.0 ± 11.0 0.99/0.28
ODT/intranasal dose ratio after adjusting age - - - -/0.02

The left value of P value indicates the comparison between Na ≥ 135 mEq/L and Na < 135 mEq/L. The right value of P value indicates the comparison 
between Na ≥ 135 mEq/L and Na < 130 mEq/L. The model comparison of ODT/intranasal dose ratio after adjusting age between Na ≥ 135 mEq/L and 
Na < 135 mEq/L was not established. GH: growth hormone; TSH: thyroid-stimulating hormone; ACTH: adrenocorticotropic hormone; LH: luteinizing 
hormone; FSH: follicle-stimulating hormone; ODT: orally disintegrating tablet.
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switch were significantly higher after the latest safety report 
than before (Fig. 2b, c) [8, 9]. On the other hand, the initial 
switching dose ratios tended to be lower after the latest safety 
report than before (Fig. 2a). This finding might contribute to 
the similar frequency of hyponatremia in spite of higher ratios 
and increments 9 and 12 months after the switch (Table 1). The 
prior suggestion of usefulness of the gradual titration meth-
od in a previous review may result in the present finding [4]. 
Therefore, this indicates that physicians got more cautious at 
the time of starting desmopressin ODT after the safety reports 
than before, even with an accumulation of physician usage ex-
perience with desmopressin ODT.

While safety and tolerability of desmopressin ODT were 
observed in this study, the ratio of developing hyponatremia in 
this report was higher than that in the latest safety report (be-
low 135 mEq/L; 28.0% vs. 7.6%, below 135 mEq/L; 12.0% vs. 
1.3%) [9]. Importantly, hyponatremia occurred within 1 month 
after the switch to desmopressin ODT in four patients out of 
six with hyponatremia. Moreover, in terms of the relationship 
between the incident of hyponatremia and dose of desmopres-
sin ODT, the doses of desmopressin ODT in patients whose 
serum sodium levels below 130 mEq/L tended to be higher 
than the doses in patients whose serum sodium levels above 
135 mEq/L (Table 2: 215.0 ± 108.6 vs. 130.6 ± 10.0, P = 0.72). 
Although statistical difference was not observed because of 
large SE of desmopressin ODT doses and small sample size 
in patients whose serum sodium levels below 130 mEq/L, the 
dose of desmopressin ODT itself might also affect the incident 
of hyponatremia. In addition, the dose ratio of oral to nasal 
desmopressin in patients whose serum sodium levels below 
130 mEq/L exceeded the indicated level of the previous report, 
which tended to be higher than in patients above 135 mEq/L 
(Table 2: 37.0 ± 11.0 vs. 20.7 ± 1.3, P = 0.28) [13]. Logistic re-
gression analysis after adjusting for age revealed that the dose 
ratio of oral to nasal desmopressin was significantly related to 
risk of serum sodium levels below 130 mEq/L (P = 0.02). A 
previous cohort study demonstrated that among 114 nocturia 
patients who developed hyponatremia under newly prescribed 
desmopressin treatment, 77 patients were diagnosed with hy-
ponatremia within the first 30 days of the therapy [14]. An-
other review indicated that a small dose of oral desmopressin 
should be used initially and then increased as necessary [15]. 
The changes in clinical practice with smaller initial dose and 
more gradual dose titration after the previous post-market re-
ports might contribute to lower the risk of hyponatremia. The 
dose ratio of oral to intranasal desmopressin might therefore be 
a useful clinical indicator to prevent hyponatremia, especially 
the first 1 - 3 months after initiation of desmopressin ODT.

With regard to other characteristics of patients, this study 
also reveals that concomitant anterior pituitary deficiency and 
unstable comorbidities in the hypophysis can be a risk factor 
for hyponatremia in desmopressin ODT treatment. Five out of 
six patients with hyponatremia had hypothyroidism and four 
patients had adrenocortical insufficiency [16]. In addition, four 
of the six patients were inpatients who had recovered from re-
current pituitary tumor or recurrent hypophysitis. Both of the 
patients with hyponatremia after the previous safety report 
were hospitalized, which might cause hyponatremia within 1 
month after the switch and lead to higher rate of hyponatremia Ta
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after the safety report was published than before (Tables 1, 3) 
[9]. Therefore, physicians should note the possibility of hy-
ponatremia especially under concomitant anterior pituitary 
deficiency. Moreover, a switch should only be performed in 
stable and well controlled comorbidities in order to avoid hy-
ponatremia in the early phase of desmopressin ODT therapy.

Widespread use of desmopressin ODT was expected be-
cause of its convenience, and this study shows that desmo-
pressin ODT is frequently used in current Japanese clinical 
practice, about one-third of patients having used intranasal 
desmopressin and then switched to desmopressin ODT. In fact, 
intranasal desmopressin was frequently used temporarily in 
these patients after pituitary surgery, which may be attributed 
to the relative ease of dose adjustment. Based on the possibility 
of frequent hyponatremia in patients using desmopressin ODT 
after surgery (Table 3), intranasal desmopressin can be useful 
for postoperative management of CDI.

Finally, there are several limitations in this study. First, the 
period and frequency of follow-up were not fixed in the 50 pa-
tients because CDI is a rare disease and this is a retrospective 
study. However, this study is the first report clarifying clinical 
practice change after post-market reports and revealing a re-
maining pitfall for clinical use. Second, this is a single-center 
study. However, this study did not include patients treated by 
clinicians who were related with the previous post-market re-
ports in order to avoid selection bias [8, 9]. Further large-scale, 
multicenter studies are warranted to validate our results.

In conclusion, a more gradual dose titration after switch-
ing from intranasal desmopressin to desmopressin ODT was 
performed after the previous post-market studies had warned 
about an excessive initial dose of desmopressin ODT, which 
might contribute to the decreased frequency of hyponatremia. 
In addition, although desmopressin ODT showed safety and 
efficacy even for longer duration compared with the previous 
reports, physicians still should be careful for a possible ex-
cessive dose of desmopressin ODT, especially within the first 
1 - 3 months. It is important to recognize the high dose ratio 
of oral to intranasal desmopressin as well as the increment of 
desmopressin ODT dose from initiation to prevent hypona-
tremia in CDI patients with desmopressin ODT.
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