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Abstract
Background: Desmopressin is an important treatment option in nonsevere hemophilia 
A because it has several benefits compared with factor (F) concentrates, including no 
inhibitor risk and much lower costs. Despite these advantages, data are limited on the 
real-world use of desmopressin in the treatment of bleeds.
Objective: To describe the clinical use of desmopressin in relation to other thera-
peutic modalities in the treatment of bleeding episodes in patients with nonsevere 
hemophilia A.
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Essentials

•	 Desmopressin (DDAVP) is an important therapeutic agent in non-severe hemophilia A.
•	 The real-world use of DDAVP to treat bleeds was assessed in an international cohort.
•	 DDAVP was only used exclusively in 24% of bleeds in patients with an adequate DDAVP response.
•	 In 54% of 1-dose treated bleeds, the DDAVP response exceeded the level targeted with concentrate.

1  |  INTRODUC TION

Hemophilia A is an X-linked inherited coagulation disorder that is 
caused by a deficiency in clotting factor VIII (FVIII). The residual 
amount of FVIII corresponds with the bleeding phenotype, in which 
patients with moderate (FVIII 1–5 IU/dl) or mild hemophilia A (FVIII 
>5–40 IU/dl) mainly suffer from bleeds elicited by trauma or sur-
gery. Important therapeutic options for patients with nonsevere 
hemophilia A include clotting factor concentrates and desmopres-
sin (1-deamino-8-D-arginin vasopressin [DDAVP]). Desmopressin 
is a synthetic analogue of vasopressin that induces the release of 
von Willebrand factor (VWF) from endothelial Weibel-Palade bod-
ies and leads to a simultaneous 3-  to 5-fold increase in circulating 
FVIII.1–3 Although the underlying mechanism that drives the release 
of endogenous FVIII is still not fully understood, desmopressin has 
been used in the treatment of bleeding disorders for more than 
40 years.2,4

The reason behind the long-standing clinical use is not surprising, 
as desmopressin has several benefits when compared with clotting 
factor concentrates. These advantages include the lack of inhibitor 
risk, lower costs, no potential transmission of bloodborne infec-
tions and the possibility of subcutaneous or nasal administration 
and home treatment. Desmopressin is considered safe and is overall 

well tolerated, with mild transient side effects including flushing, 
tachycardia, and headache.5,6 According to the World Federation of 
Hemophilia guideline, it can be used up to 3 consecutive days as 
after repeated exposure tachyphylaxis occurs because of depletion 
of stored FVIII, reducing its therapeutic effects.7,8 When used twice 
in a single day, it is recommended to limit the subsequent doses to 
once per day.7 Therefore, desmopressin may be especially useful to 
treat minor bleeds that require a relatively short treatment period. 
Obviously, desmopressin treatment should only be initiated when 
no contraindications exist, such as age <2 years, an increased risk 
to develop hyponatremia, and patients at high risk of cardiovascular 
disease or thrombosis.7,9

Because of a large inter-individual variation in the response to 
desmopressin, it is not an effective treatment option for all patients. 
Determinants that are reported to influence the biologic responsive-
ness include age, baseline FVIII level, VWF level, mode of adminis-
tration, and the F8 mutation type.3,10,11 In mild hemophilia A, most 
patients may benefit from desmopressin because of previous studies 
reported an adequate response with a peak FVIII ≥30 IU/dl in 66%–
76% of patients.3,12,13 It is therefore recommended as the treatment 
of choice for this patient group with an adequate response.14 Although 
patients with moderate hemophilia A are less likely to respond to des-
mopressin, around 21%–40% has been reported to achieve peak levels 

Methods: Patients with nonsevere hemophilia A aged 12–55 years were included from 
the DYNAMO cohort study. Data on the desmopressin test response and treated 
bleeding events in the period January 2009 to July 2020 were retrospectively col-
lected from medical files. An adequate desmopressin test response was defined based 
on a peak FVIII level of ≥30 IU/dl.
Results: A total of 248 patients with a median age of 38 years (interquartile range 
25–49) were included. An adequate desmopressin test response was documented in 
25% and 73% of patients with moderate and mild hemophilia, respectively. In ad-
equate responders, 51% of bleeds were exclusively treated with FVIII concentrates, 
24% exclusively with desmopressin, 21% with a combination of both and 4% with 
other treatments. In 54% of bleeds treated with a single dose of factor concentrates, 
the expected FVIII level after desmopressin exceeded the level targeted.
Conclusion: Most bleeds in patients with an adequate response to desmopressin are 
treated with factor concentrates. These findings may indicate a suboptimal use of 
desmopressin and that barriers to the use of desmopressin should be explored.
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≥30 IU/dl.15 As a consequence, a desmopressin test to assess the indi-
vidual response and rise in FVIII is recommended before its therapeutic 
use. If desmopressin administration results in sufficient FVIII levels, it is 
an important modality to prevent and treat bleeds in this population.

Despite the advantages, little research has been done on the ac-
tual use of desmopressin to treat bleeds in patients with nonsevere 
hemophilia A. One previous study evaluated treatment strategies 
among a large cohort of 377 patients with nonsevere hemophilia A 
receiving treatment at one of the London hemophilia facilities.16 This 
work demonstrated that most patients received factor concentrates 
for hemostatic management, although no information was provided 
on desmopressin responsiveness and type of bleeds. A single-center 
Italian cohort study reported on the clinical efficacy of desmopres-
sin in 27 patients with an adequate response.12 Importantly, des-
mopressin was effective in 92% of treated bleeds. Because of the 
study mainly focused on desmopressin treatment, details on type of 
bleeds treated with other modalities were limited.

These studies do not provide detailed information that may put 
these findings in further context, such as data on desmopressin re-
sponse or other treatment agents used. Real-world data from a large 
international multicenter cohort may provide more comprehensive 
insight into the current hemostatic management and opportunities 
to improve care. Therefore, the aim of this study is to describe the 
real-world clinical use of desmopressin in relation to response and 
other therapeutic modalities in the treatment of bleeding episodes 
in patients with nonsevere hemophilia A.

2  |  METHODS

2.1  |  Setting and patients

The DYNAMO study was a cohort study including patients with 
non-severe hemophilia at 15 hemophilia treatment centers located 
in the Netherlands, United Kingdom, Italy, Austria, and Canada. The 
participating centers are listed in Appendix  S1. Recruitment took 
place between January 2018 and May 2021. The DYNAMO study in-
cluded patients with moderate (FVIII/FIX 2–5 IU/dl) or mild (FVIII/FIX 
>5–35 IU/dl) hemophilia A or B aged 12–55 years, in which the upper 
age cutoff was set based on the historical availability of factor con-
centrates. For the present work, only the patients with hemophilia A 
were selected. Patients were excluded in case of a history of or current 
presence of an inhibitor against FVIII, if participating in a trial with use 
of an investigational product or when using anticoagulant or antiplate-
let agents. Approval was obtained from the institutional review boards 
and all participants provided written informed consent. The study was 
registered in advance at Clini​calTr​ials.gov (Identifier: NCT0362395).

2.2  |  Study outcome

The primary outcome is the type of treatment used for bleeding 
episodes, which included factor VIII concentrates, desmopressin, 

desmopressin in combination with factor concentrates and other 
treatment such as antifibrinolytics, blood transfusion, and surgical 
hemostasis.

2.3  |  Data collection

Data were retrospectively collected from medical files and included 
demographics, lifetime lowest measured FVIII activity irrespective 
of assay type, lifetime lowest measured VWF activity and antigen, 
F8 genotype according to the Human Genome Variation Society 
numbering, body mass index calculated from the highest measured 
weight and height in the last 10 years, current treatment regimen, 
bleeding history, and details on desmopressin test response. For the 
bleeding history, information was collected on all bleeding episodes 
requiring any form of treatment that occurred in the period from 
January 2009 to July 2020. The latter cutoff was chosen as at that 
moment desmopressin nasal sprays were withdrawn worldwide be-
cause of manufacturing problems and therefore were (temporarily) 
unavailable. Data were retrieved from the complete hospital file in-
cluding (home) treatment logs if used. Data collected on each bleed-
ing episode included location and treatment and if available, the 
number of treatment days, type of product for factor concentrates, 
and total dose given over the treatment course. For desmopressin 
test response, details of the most recent desmopressin test were 
collected and included age, weight, pretest FVIII level and highest 
FVIII level measured during the test as obtained with the local test-
ing protocol, which was usually at 1 h. Definitions can be found in 
Appendix S1.

2.4  |  Classifications

2.4.1  |  Treatment

The type of treatment was classified based on the main therapeu-
tic agent provided and included factor concentrates, desmopressin, 
desmopressin in combination with factor concentrates, or other 
treatment. The latter option was used when bleeds were exclusively 
treated with antifibrinolytics, blood transfusion, or surgical hemo-
stasis. Desmopressin treatment entailed all administration routes.

2.4.2  |  Desmopressin test response

We classified response based on the peak FVIII level achieved and 
defined this as no response (<30 IU/dl), partial response (30 to 
<50 IU/dl) and complete response (≥50 IU/dl).3,10,17–19 An adequate 
response entailed both complete or partial response (≥30 IU/dl). In 
some studies, a 2-fold increase in FVIII levels after desmopressin has 
been used to qualify as a partial responder.3,17 For the present work, 
we solely used absolute peak level in this definition, as bleeds are 
generally treated with the aim to obtain certain (peak) FVIII levels.

http://clinicaltrials.gov
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2.4.3  |  F8 mutations with high inhibitor risk

The following mutations were classified as conferring a high inhibitor 
risk based on previous literature of frequently occurring mutations: 
Arg612Cys, Arg2169His, Arg2178Cys, and Trp2248Cys.20

2.5  |  Study analysis

Descriptive data were presented as medians and interquartile range 
(IQR) for continuous variables or as frequencies and percentages for 
categorical variables. The treatment provided was described for the 
total cohort and for subgroups: (A) according to desmopressin test 
response and (B) FVIII level categories based on lifetime lowest FVIII 
activity. For bleeds treated for a single day with factor concentrates 
in adequate responders, the FVIII level targeted was estimated using 
the formula of the Dutch hemophilia guideline (IU given =  target 
FVIII level – baseline FVIII level/2 × bodyweight in kilograms).9 In this 
calculation, the highest measured weight of the patient in the last 
10 years was used. We assumed that these bleeds were all treated 
with a single dose of factor concentrates given the short treatment 
course of a single day. The FVIII level targeted was compared with 
the peak FVIII level obtained after desmopressin. The analyses were 
conducted with SPSS 25 (IBM SPSS Statistics).

3  |  RESULTS

In total, 248 patients (67 moderate and 181 mild hemophilia) with 
a median age of 38 years (IQR 25–49) were included. The median 
observation period was 11 years (IQR 10–12). The desmopressin test 
response was known in the majority of the population (69%). In the 
total cohort 150 of 248 patients (60%) had an adequate response, 
which was 87% when considering the 172 tested patients only. In 
patients with mild hemophilia, 73% had an adequate response, 4% 
had no response and 22% were not tested. In comparison, fewer pa-
tients with moderate hemophilia had an adequate response (25%) 
and a larger proportion had no response (21%) or was not tested 
(54%). When restricted to tested patients only, respectively, 55% 
and 94% of moderate and mild hemophilia patients achieved an ad-
equate response. More patients with baseline FVIII levels ≥3–5 IU/
dl achieved an adequate response (15 of 25) in comparison to those 
with a baseline FVIII level <3  IU/dl (2 of 6) after testing for a re-
sponse. However, 43% and 74% of patients with baseline FVIII levels 
≥3–5 IU/dl and <3 IU/dl were not tested, respectively (Appendix S1). 
Table 1 summarizes characteristics of the total cohort and different 
desmopressin response groups. As for desmopressin, it was more 
frequently used in patients with an adequate desmopressin test re-
sponse and in patients with higher baseline FVIII levels (Figures 1 
and 2). Desmopressin was administered exclusively in 27%, 18%, 0%, 
and 1% of bleeds in patients with a complete, partial, no or unknown 
response, respectively. For patients with a complete response there 
was a shift toward less exclusive use of factor concentrates (42%) 

in comparison to those with a partial response (65%). F8 mutations 
were available in 189 (76%) patients. Mutations present in at least 
three patients are presented in relation to desmopressin response 
in Appendix S1.

3.1  |  Adequate responders

3.1.1  |  Treatment characteristics

Among 111 of 150 patients with an adequate response (peak FVIII 
≥30 IU/dl) a total of 492 bleeds occurred that required treatment. 
Half of these bleeds (51%) were treated exclusively with FVIII con-
centrates, 24% exclusively with desmopressin, 21% with a combi-
nation of both, and the remaining 4% with other treatments. As a 
result, 84 treated patients (76%) were exposed at least once to fac-
tor concentrates and 20 treated patients (18%) received desmopres-
sin exclusively for the treatment of bleeds during the observation 
period. The treatment duration was available for 90% of bleeds, with 
a median duration of 2 days (IQR 1–4) for factor concentrates, 1 day 
(IQR 1–2) for desmopressin, and 2 days (IQR 1–2) for both products 
when combined. In the latter case, factor concentrates and desmo-
pressin were mostly provided on a consecutive basis (60%) instead 
of on the same day (16%). In 86% of bleeds treated with factor con-
centrates the product type was available which were all standard 
half-life products.

3.1.2  |  Type of bleeds

The treatment provided was largely determined by the type of bleed 
(Figure 3). Desmopressin was most frequently used to treat minor 
wounds, oral cavity bleeds, and soft-tissue/(sub)cutaneous bleeds 
and was used as the exclusive treatment in 47%, 47%, and 39% of 
these bleeds, respectively.

3.2  |  Comparison of peak factor levels for single-
dose treated bleeds

A subset of 85 bleeds in adequate responders were treated with a 
single dose of factor concentrates. Information on dose and weight 
was known for 72 of these bleeds. Hematuria was excluded from 
this analysis because it requires a high fluid intake that is contrain-
dicated for desmopressin. Most bleeds were classified as soft-tissue/
(sub)cutaneous bleeds (38%), muscle bleeds (26%), or joint bleeds 
(21%). In more than half (54%) of the bleeds, the estimated peak FVIII 
level targeted with factor VIII concentrates was lower compared with 
the expected FVIII level after desmopressin, based on results of the 
desmopressin test (median levels: 53 IU/dL [IQR 40–67] versus 69 IU/
dl [IQR 59–83], respectively). Furthermore, in 14% of bleeds, the esti-
mated FVIII level targeted with factor concentrates resulted in levels 
that were only up to 5 IU/dL higher compared with the FVIII level after 
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TA B L E  1 Patient characteristics for the total cohort and different desmopressin test response groups

Total cohort 
n = 248

Complete response 
n = 106

Partial response 
n = 44

No response 
n = 22

Not tested/
unknown n = 76

Age in years, median (IQR) 38 (25–49) 39 (25–50) 28 (21–40) 39 (25–49) 42 (28–50)

Lifetime lowest FVIII levels 
in IU/dl, median (IQR)

11 (5–16) 16 (12–22) 9 (5–13) 5 (3–6) 6 (3–11)

VWF activity levels in IU/dl, median (IQR)

Lifetime lowest activity 87 (66–111) 81 (64–107) 85 (68–111) 77 (63–117) 101 (65–121)

Unknown 106 (43) 38 (36) 17 (39) 8 (36) 43 (57)

VWF antigen levels in IU/dl, median (IQR)

Lifetime lowest antigen 91 (71–111) 81 (64–105) 94 (69–112) 106 (71–150) 93 (81–131)

Unknown 111 (45) 43 (41) 14 (32) 8 (36) 46 (61)

Severity classification, n (%)

Moderate hemophilia 67 (27) 5 (5) 12 (27) 14 (64) 36 (47)

Mild hemophilia 181 (73) 101 (95) 32 (73) 8 (36) 40 (53)

Treatment regimen, n (%)

Prophylaxis 9 (4) 0 (0) 0 (0) 0 (0) 9 (12)

Intermittent prophylaxis 4 (2) 0 (0) 1 (2) 0 (0) 3 (4)

On demand 235 (95) 106 (100) 43 (98) 22 (100) 64 (84)

BMI in kg/m2, n (%)

BMI 24 (22–28) 24 (22–28) 24 (21–27) 27 (22–32) 26 (22–29)

Unknown 43 (17) 16 (15) 3 (7) 3 (14) 21 (28)

Blood group, n (%)

O 80 (32) 25 (24) 18 (41) 6 (27) 31 (41)

Non-O 87 (35) 38 (36) 11 (25) 10 (45) 28 (37)

Unknown 81 (33) 43 (41) 15 (34) 6 (27) 17 (22)

Ethnicity, n (%)

African American 1 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Asian 4 (2) 0 (0) 1 (2) 1 (5) 2 (3)

Caucasian 149 (60) 72 (68) 26 (59) 13 (59) 38 (50)

Middle Eastern 7 (3) 4 (4) 2 (5) 1 (5) 0 (0)

Mixed 5 (2) 3 (3) 2 (5) 0 (0) 0 (0)

Unknown 82 (33) 26 (25) 13 (30) 7 (32) 36 (76)

At DDAVP test

Age in years, median (IQR)

Age 22 (13–36) 25 (15–37) 14 (10–26) 29 (16–38) NA

Unknown 19 (11) 13 (12) 2 (5) 4 (18) NA

Pre-DDAVP FVIII activity in IU/dl, median (IQR)

Pre-DDAVP level 16 (10–23) 20 (15–26) 12 (7–15) 5 (4–8) NA

Unknown 6 (3) 4 (4) 1 (2) 1 (5) NA

Peak FVIII activity in IU/
dl, median (IQR)

58 (40–82) 76 (60–104) 40 (33–46) 21 (15–26) NA

Time at measured peak levels in min, median (IQR)

Time 60 (60–60) 60 (60–60) 60 (60–78) 60 (60–60) NA

Unknown 58 (34) 38 (36) 14 (32) 6 (27) NA

Note: Values are given in medians and interquartile ranges (IQR) or n (%). Ethnicity was self-reported by participants.
Abbreviations: BMI, body mass index; DDAVP, 1-deamino-8-D-arginin vasopressin; min, minutes; n, number; NA, not available.



6 of 11  |     ZWAGEMAKER et al.

desmopressin (median levels: 42 IU/dL [IQR 41–44] versus 39 IU/dl 
[IQR 38–42], respectively) (Figure 4).

3.3  |  High inhibitor risk

Of the 58 patients with a high inhibitor risk F8 mutation, 81% had an 
adequate response to desmopressin, 2% had no response, and 17% 
had an unknown response. In adequate responders with a high-risk 
mutation, treatment was exclusively with desmopressin in 23% of 
bleeds whereas factor concentrates (exclusive or in combination with 
desmopressin) were given in 72% of bleeds. In comparison to ade-
quate responders with unknown mutations or mutations unidentified 
as high-risk mutation, similar rates of bleeds treated with desmopres-
sin and factor concentrates were observed.

4  |  DISCUSSION

In this international cohort study among 248 patients with non-
severe hemophilia A, we assessed the use of desmopressin in the 

treatment of bleeding events over a median observation period 
of 11 years. The majority of included patients had an adequate 
desmopressin response as 60% achieved a peak FVIII level ≥ 30 IU/
dl. When restricted to tested patients only, 87% obtained suffi-
cient peak levels in the total cohort. This was 55% and 94% for 
tested patients with moderate and mild hemophilia, respectively. 
Nonetheless, we found that most bleeds were treated with FVIII 
concentrates and desmopressin was exclusively used in merely 
27% and 18% of bleeds in patients with a complete or partial 
response, respectively. As a result, 76% of treated adequate re-
sponders were exposed to factor concentrates during the obser-
vation period when treated for a bleed. Although most bleeds in 
this population were classified as joint or muscle bleeds, the me-
dian treatment duration of 2 days suggests that some were rela-
tively minor or early-phase events. Strikingly, we estimated that in 
more than half of the bleeds treated with a single dose of factor 
concentrates, the expected peak FVIII level after desmopressin 
would have at least equaled the FVIII level targeted with the fac-
tor concentrates. These findings suggest that desmopressin may 
be considered more often as treatment option for bleeds in this 
population.

F I G U R E  1 Treatment of bleeds according to desmopressin response. The number of patients that experienced bleeds are presented out 
of the total of patients within the corresponding category.
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4.1  |  Desmopressin response

In our study cohort, 73% of all patients with mild hemophilia 
achieved a peak FVIII level  ≥ 30 IU/dl after desmopressin, which 
was 94% including tested patients only. This is in line with previ-
ous literature reporting similar response rates in 66%–76%.3,12,13 In 
moderate hemophilia, we observed that 25% of patients showed an 
increase in FVIII to ≥30 IU/dl at desmopressin testing. This is lower 
than reported by the largest study to date in moderate hemophilia 
that showed that 40% had an adequate response.15 This could be 
explained by their approach in which only patients tested or treated 
with desmopressin were included, which may have led to the exclu-
sion of patients with an expected low response. Also in our study, 
we observed a much higher response rate in moderate patients who 
underwent desmopressin testing (55%) and most of these patients 
had factor levels ≥3–5  IU/dl. We demonstrated that desmopressin 
test results were lacking in half of our moderate hemophilia study 
population and in 22% of patients with mild hemophilia. This calls 
for more desmopressin testing to identify a potential response and 
to facilitate optimal use of desmopressin, especially in patients with 
factor levels ≥3 IU/dl. We observed a younger median age in patients 
with a partial response compared to those with a complete response 
(14 years vs. 25 years). This raises the question whether young chil-
dren respond less well to desmopressin, which also has been sug-
gested by data from pediatric cohort studies.21,22 These findings 
may support the recommendation to repeat desmopressin testing 
at a later age in children who initially failed to response. Previous 

research also identified other factors associated with a better desm-
opressin response, including lower VWF antigen levels and certain 
mutations (Arg612Cys, Asn637Ser, Arg1960Gln, Arg2178Cys).3,10,15 
In our study, all patients carrying any of these mutations that were 
tested had an adequate response. In addition, median VWF antigen 
levels indeed seemed to be lower in those with an adequate response 
in comparison to those without a response, although these levels 
were not collected during the desmopressin test. The influence of 
determinants of response was beyond the scope of the current work 
and warrants future studies focused on this research question using 
more advanced statistical techniques.

4.2  |  Treatment of bleeds

We demonstrated that 76% of adequate responders treated for a 
bleed were exposed to factor concentrates, whereas 18% was ex-
clusively treated with desmopressin. These findings are comparable 
to a previous study among 377 patients with nonsevere hemophilia 
A, demonstrating that factor concentrates were used in 78% of 
patients, whereas desmopressin was used exclusively in 20%.16 
Another study reported that 32% of bleeds in adequate responders 
over a 12-year period were treated with desmopressin without the 
need for additional factor concentrates, which were mainly mucosal 
and subcutaneous bleeds.12 In patients with von Willebrand disease 
(VWD), desmopressin is considered as an important treatment op-
tion as well.23 Also in this population, discrepancies in the response 

F I G U R E  2 Treatment of bleeds according to factor level categories and desmopressin response. The number of patients that experienced 
bleeds are presented out of the total of patients within the corresponding category.
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to desmopressin and its actual clinical use have been noticed.24–26 
A study demonstrated that 30% of patients with type 1 VWD re-
ceived factor concentrates over the last year, in spite of 69% of 

these patients having an adequate response.24 This was confirmed 
by a survey among physicians involved in the management of VWD 
in Brazil that reported an unexpected lower use of desmopressin 

F I G U R E  3 Type of bleeds in patients 
with a complete and partial response. 
The graph represents the percentage 
of bleeds treated with the different 
types of treatment per type of bleed. 
Abbreviations: (sub)cutaneous, soft-tissue 
or (sub)cutaneous bleeding; eye, eye 
bleeds; GI, gastrointestinal bleeds; joint, 
joint bleeds; muscle, muscle bleeds; oral, 
oral cavity bleeding; wound, bleeding 
from minor wounds

F I G U R E  4 FVIII level after desmopressin versus FVIII level targeted with factor concentrates in adequate responders. The graph shows 
72 bleeds (x-axis) that were treated with a single dose of factor concentrates, that occurred among 39 patients with a complete or partial 
response.
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compared with factor concentrates in the treatment of VWD.26 It 
is unclear what the underlying reasons are for these observations 
and whether perceived side effects, estimated to occur in around 
30% of patients,5 pose a substantial barrier for desmopressin use. 
Another possibility for suboptimal use of desmopressin may be re-
lated to local differences in costs of desmopressin or the hospital 
infrastructure, in which the slow infusion rate and in young children 
monitoring of sodium levels7 may be considered time-consuming. 
Additionally, clinicians may resort to factor concentrates when pa-
tients present with an early joint or muscle bleed to ensure they 
are not undertreating a potentially serious bleed. This is supported 
by our finding that most bleeds treated with a single dose of factor 
concentrates were classified as suspected joint or muscle bleeds, 
although it is unlikely that these were true fulminant bleeds con-
sidering the short treatment length. Furthermore, desmopressin 
was used to a lesser extent in patients with a partial response (≥30 
to < 50 IU/dl) in comparison to patients with a complete response 
(≥50 IU/dl). Factor levels ≥30 IU/dl may be regarded as sufficient 
to treat minor bleeds and as preoperative treatment for minor 
surgery, especially in lower dose practice patterns.7,27 Our data 
may indicate that a factor level ≥30 IU/dl is perceived as too low 
for adequate treatment in the countries where we performed our 
study with higher dose practice patterns. Despite this, a previous 
study reported that desmopressin was efficacious in 92% of all 
bleeds and in 78% of muscle and joint bleeds, with resolution of the 
bleed without need for additional factor concentrates.12 Partial re-
sponders more frequently required factor concentrates after initial 
desmopressin treatment than complete responders (5% vs. 22%).12 
Because this was based on small patient numbers, further studies 
into the efficacy of desmopressin are needed.

4.3  |  Strengths and limitations

The DYNAMO study collected detailed information on bleeding 
episodes in a relatively large cohort of patients with nonsevere he-
mophilia, reflecting care for this patient group in an international 
setting. The meticulous data collection including data from the com-
plete clinical file provided a unique opportunity to assess real-world 
use of treatment modalities in this population. Data collection was 
restricted to bleeds requiring any form of treatment, leading to a po-
tential overrepresentation of severe bleeds and an underestimation 
of minor bleeds that were not reported in the clinical files. As a re-
sult, we may have missed small bleeds that resolved after treatment 
with desmopressin nasal spray or subcutaneous desmopressin in the 
home setting and for which no (telephone) contact was sought with 
the treatment center. However, the majority of the participating 
investigators confirmed that bleeds treated with desmopressin at 
home are generally discussed at routine clinic visits and reported in 
the clinical files at their center, reducing the risk that such bleeds are 
lacking. Another limitation was that our study did not address the 
considerations driving the choice for a specific treatment modality. 

The reasons to prefer factor concentrates over desmopressin in 
complete and partial responders may be influenced by the clinical 
scenario (type of bleed, symptoms, timing of presentation, first or 
rebleed, cause of bleed), patient preferences, previous side effects 
or contraindications, variables that we were unable to retrieve and 
need to be investigated in future research. Additionally, some pa-
tients with an initial adequate response may have an increased FVIII 
clearance, resulting in lack of a sustained response.19 In our study, 
data were only collected on the highest peak FVIII level measured 
during the desmopressin test, which was usually at 1 h. Information 
on the route of administration, brand, and dose used for desmopres-
sin testing were not part of the data collection, which could have 
affected the response rates reported. Consequently, the presented 
data need to be interpreted with these issues in mind.

4.4  |  Clinical implications

Desmopressin is considered an important alternative to factor con-
centrates because it is less expensive and carries no risk for the 
development of inhibitory antibodies. Because it is estimated that 
60%–70% of all hemophilia patients worldwide still lack access to 
factor concentrates,28 desmopressin has the potential to be an ef-
fective product for a relatively large patient group in resource-
constrained countries. It is therefore also included in the World 
Health Organization list of essential medicines.29 Considering that 
60% of patients with non-severe hemophilia A achieved adequate 
factor levels, desmopressin is indeed an important treatment option 
for this population. Despite this, for only 24% and 21% of bleeds in 
adequate responders desmopressin was used exclusively or in com-
bination with factor concentrates, respectively. Moreover, we found 
that desmopressin test results were lacking for one-third of pa-
tients. This calls for a more systematic assessment of desmopressin 
response. Strikingly, the use of desmopressin would have resulted 
in similar peak FVIII levels in more than half of cases treated with a 
single dose of factor concentrates. Suboptimal use of desmopres-
sin should especially be addressed in patients with a high risk of in-
hibitor development. Combined treatment with factor concentrates 
and desmopressin could reduce the need for high peak FVIII doses, 
thereby reducing the risk of inhibitor development.30,31 Therefore, 
future research is needed to explore reasons for potential underuse 
of desmopressin from both a patient and physician perspective. If 
side effects prevent patients from using desmopressin, further stud-
ies should explore potential opportunities to improve motivation for 
desmopressin.

5  |  CONCLUSION

Desmopressin was used as exclusive treatment in 24% of bleeds in 
patients with an adequate desmopressin test response, which may 
reflect suboptimal use of this treatment option.



10 of 11  |     ZWAGEMAKER et al.

AUTHOR CONTRIBUTIONS
A. Zwagemaker analyzed the data and wrote the manuscript. A. 
Zwagemaker and F.R. Kloosterman collected, cleaned, and inter-
preted the data. K. Fijnvandraat designed the study. M. Coppens, S.C. 
Gouw, S. Boyce, C.N. Bagot, E.A.M. Beckers, P. Brons, G. Castaman, 
J. Eikenboom, S. Jackson, M.J.H.A. Kruip, F.W.G. Leebeek, K. Meijer, 
L. Nieuwenhuizen, I. Pabinger, and K. Fijnvandraat collected data or 
supervised data collection and reviewed and approved the final ver-
sion of the manuscript.

ACKNOWLEDG MENTS
This work was supported by a grant from Novo Nordisk. The funding 
sponsor had no role in the design and conduct of the study; collection, 
management, analysis, and interpretation of the data; and preparation, 
review, and approval of the manuscript. The authors thank all local 
research staff for their help in setting up and conducting the study.

REL ATIONSHIP DISCLOSURE
This work was supported by a grant from Novo Nordisk. M.C. has 
received financial support for research from Bayer, Roche, UniQure, 
and Novo Nordisk; honoraria for lecturing from Bayer, CSL Behring, 
Pfizer, and Alexion; fees for consulting from Sobi, Viatris, CSL 
Behring, Novo Nordisk, and Daiichi Sankyo; travel support for at-
tending meetings: Alexion, Sobi. S.C.G. has received an unrestricted 
research grant from Sobi, a Heimburger grant from CSL Behring, and 
a EAHAD research grant. The institution of P.B. received consult-
ing fees from Oxford PharmaGenesis. S.B. received research sup-
port from Sangamo Therapeutics. G.C. is a speaker at Company 
Symposia during Scientific meetings for Bayer, Grifols, LFB, Roche, 
Sobi, Novo Nordisk, Werfen, and Kedrion; research funding directly 
to his institution from CSL Behring, Pfizer, and SOBI; during the 
last 2 years, participating in Advisory Boards of Bayer, Takeda, CSL 
Behring, Novo Nordisk, Pfizer, Roche, Sanofi, SOBI, and Uniqure. 
J.E. received research support from CSL Behring and he has been a 
teacher on educational activities of Roche. He is DSMB member of 
the Alphabet Study. S.J. has received financial support for research 
from Sanofi Genzyme and honoraria from Bayer, Takeda, Sanofi, 
Pfizer, Thrombosis Canada, Roche, Octapharma, and Hemalytic. The 
institution of M.J.H.A.K. has received unrestricted research grants 
from Sobi; her institution received speakers fees from Sobi, Roche, 
and BMS. F.W.G.L. received unrestricted research grants from CSL 
Behring, Shire/Takeda, Sobi, and uniQure. He is a consultant for 
CSL Behring, Shire/Takeda, Biomarin, and uniQure, of which the 
fees go to the University. He was DSMB member of a study spon-
sored by Roche. K.M. reports speaker fees from Alexion, Bayer, and 
CSL Behring, participation in trial steering committee for Bayer, 
consulting fees from Uniqure, participation in data monitoring and 
endpoint adjudication committee for Octapharma; all fees paid to 
her institution. I.P. received honoraria for Lectures and or Advisory 
Boards from Bayer, Biotest, CSL Behring, Sobi, Roche, Takeda, Pfizer, 
NovoNordisk, and received Research Grants to the Institution from 
CSL Behring, NovoNordisk, Sobi, Takeda. The institution of K.F. has 

received unrestricted research grants from Novo Nordisk, Sobi, and 
CSL Behring and her institution received consultancy fees from 
Roche, Takeda, and Sobi. A.Z., F.R.K., C.N.B., E.A.M.B., and L.N. have 
no potential conflicts of interest.

DATA AVAIL ABILIT Y S TATEMENT
For original data, please contact c.j.fijnvandraat@amsterdamumc.nl.

ORCID
Anne-Fleur Zwagemaker   https://orcid.
org/0000-0002-8848-1229 
Fabienne R. Kloosterman   https://orcid.
org/0000-0003-4988-1462 
Michiel Coppens   https://orcid.org/0000-0001-6891-9062 
Samantha C. Gouw   https://orcid.org/0000-0002-1957-4122 
Sara Boyce   https://orcid.org/0000-0002-0671-3269 
Catherine N. Bagot   https://orcid.org/0000-0002-6439-9706 
Erik A. M. Beckers   https://orcid.org/0000-0002-9871-433X 
Paul Brons   https://orcid.org/0000-0002-5092-8291 
Giancarlo Castaman   https://orcid.org/0000-0003-4973-1317 
Jeroen Eikenboom   https://orcid.org/0000-0002-3268-5759 
Shannon Jackson   https://orcid.org/0000-0003-3603-5988 
Marieke J. H. A. Kruip   https://orcid.org/0000-0002-0265-4871 
Frank W. G. Leebeek   https://orcid.org/0000-0001-5677-1371 
Karina Meijer   https://orcid.org/0000-0001-9447-0465 
Laurens Nieuwenhuizen   https://orcid.org/0000-0002-0494-9374 
Ingrid Pabinger   https://orcid.org/0000-0002-7677-9896 
Karin Fijnvandraat   https://orcid.org/0000-0003-0904-4360 

R E FE R E N C E S
	 1.	 Mannucci PM, Ruggeri ZM, Pareti FI, Capitanio A. 

1-Deamino-8-d-arginine vasopressin: a new pharmacological ap-
proach to the management of haemophilia and von Willebrands' 
diseases. Lancet. 1977;1(8017):869-872.

	 2.	 Kaufmann JE, Vischer UM. Cellular mechanisms of the hemo-
static effects of desmopressin (DDAVP). J Thromb Haemost. 
2003;1(4):682-689.

	 3.	 Castaman G, Mancuso ME, Giacomelli SH, et al. Molecular 
and phenotypic determinants of the response to desmopres-
sin in adult patients with mild hemophilia A. J Thromb Haemost. 
2009;7(11):1824-1831.

	 4.	 Mannucci PM. Desmopressin (DDAVP) in the treatment of bleeding 
disorders: the first 20 years. Blood. 1997;90(7):2515-2521.

	 5.	 Castaman G. Desmopressin for the treatment of haemophilia. 
Haemophilia. 2008;14(suppl 1):15-20.

	 6.	 Stoof SC, Cnossen MH, de Maat MP, Leebeek FW, Kruip MJ. 
Side effects of desmopressin in patients with bleeding disorders. 
Haemophilia. 2016;22(1):39-45.

	 7.	 Srivastava A, Santagostino E, Dougall A, et al. WFH guidelines 
for the management of hemophilia, 3rd edition. Haemophilia. 
2020;26(suppl 6):1-158.

	 8.	 Mannucci PM, Bettega D, Cattaneo M. Patterns of development of 
tachyphylaxis in patients with haemophilia and von Willebrand dis-
ease after repeated doses of desmopressin (DDAVP). Br J Haematol. 
1992;82(1):87-93.

	 9.	 Nederlandse Vereniging van Hemofiliebehandelaars (Dutch 
Hemophilia Treaters Society). Richtlijn Diagnostiek en Behandeling 

mailto:c.j.fijnvandraat@amsterdamumc.nl
https://orcid.org/0000-0002-8848-1229
https://orcid.org/0000-0002-8848-1229
https://orcid.org/0000-0002-8848-1229
https://orcid.org/0000-0003-4988-1462
https://orcid.org/0000-0003-4988-1462
https://orcid.org/0000-0003-4988-1462
https://orcid.org/0000-0001-6891-9062
https://orcid.org/0000-0001-6891-9062
https://orcid.org/0000-0002-1957-4122
https://orcid.org/0000-0002-1957-4122
https://orcid.org/0000-0002-0671-3269
https://orcid.org/0000-0002-0671-3269
https://orcid.org/0000-0002-6439-9706
https://orcid.org/0000-0002-6439-9706
https://orcid.org/0000-0002-9871-433X
https://orcid.org/0000-0002-9871-433X
https://orcid.org/0000-0002-5092-8291
https://orcid.org/0000-0002-5092-8291
https://orcid.org/0000-0003-4973-1317
https://orcid.org/0000-0003-4973-1317
https://orcid.org/0000-0002-3268-5759
https://orcid.org/0000-0002-3268-5759
https://orcid.org/0000-0003-3603-5988
https://orcid.org/0000-0003-3603-5988
https://orcid.org/0000-0002-0265-4871
https://orcid.org/0000-0002-0265-4871
https://orcid.org/0000-0001-5677-1371
https://orcid.org/0000-0001-5677-1371
https://orcid.org/0000-0001-9447-0465
https://orcid.org/0000-0001-9447-0465
https://orcid.org/0000-0002-0494-9374
https://orcid.org/0000-0002-0494-9374
https://orcid.org/0000-0002-7677-9896
https://orcid.org/0000-0002-7677-9896
https://orcid.org/0000-0003-0904-4360
https://orcid.org/0000-0003-0904-4360


    |  11 of 11ZWAGEMAKER et al.

van Hemofilie (Guideline Diagnostics and Treatment of Hemophilia) 
2020. Published in 2021. Netherlands.

	10.	 Stoof SC, Sanders YV, Petrij F, et al. Response to desmopressin is 
strongly dependent on F8 gene mutation type in mild and moderate 
haemophilia A. Thromb Haemost. 2013;109(3):440-449.

	11.	 Loomans JI, Eckhardt CL, Reitter-Pfoertner SE, et al. Mortality 
caused by intracranial bleeding in non-severe hemophilia A pa-
tients. J Thromb Haemost. 2017;15(6):1115-1122.

	12.	 Di Perna C, Riccardi F, Franchini M, Rivolta GF, Pattacini C, 
Tagliaferri A. Clinical efficacy and determinants of response to 
treatment with desmopressin in mild hemophilia A. Semin Thromb 
Hemost. 2013;39(7):732-739.

	13.	 Nance D, Fletcher SN, Bolgiano DC, Thompson AR, Josephson 
NC, Konkle BA. Factor VIII mutation and desmopressin-
responsiveness in 62 patients with mild haemophilia A. Haemophilia. 
2013;19(5):720-726.

	14.	 Makris M, Oldenburg J, Mauser-Bunschoten EP, Peerlinck K, 
Castaman G, Fijnvandraat K. The definition, diagnosis and man-
agement of mild hemophilia A: communication from the SSC of the 
ISTH. J Thromb Haemost. 2018;16(12):2530-2533.

	15.	 Loomans JI, Kruip M, Carcao M, et al. Desmopressin in moderate he-
mophilia A patients: a treatment worth considering. Haematologica. 
2018;103(3):550-557.

	16.	 Batty P, Austin SK, Khair K, et al. Treatment burden, haemostatic 
strategies and real world inhibitor screening practice in non-severe 
haemophilia A. Br J Haematol. 2017;176(5):796-804.

	17.	 Tagliaferri A, Di Perna C, Riccardi F, Pattacini C, Rivolta GF, 
Franchini M. The natural history of mild haemophilia: a 30-year sin-
gle centre experience. Haemophilia. 2012;18(2):166-174.

	18.	 Hews-Girard J, Rydz N, Lee A, Goodyear MD, Poon MC. 
Desmopressin in non-severe haemophilia A: test-response and 
clinical outcomes in a single Canadian centre review. Haemophilia. 
2018;24(5):720-725.

	19.	 Stoof SCM, Schütte LM, Leebeek FWG, Cnossen MH, Kruip 
M. Desmopressin in haemophilia: the need for a standardised 
clinical response and individualised test regimen. Haemophilia. 
2017;23(6):861-867.

	20.	 Eckhardt CL, van Velzen AS, Peters M, et al. Factor VIII gene (F8) 
mutation and risk of inhibitor development in nonsevere hemo-
philia A. Blood. 2013;122(11):1954-1962.

	21.	 Seary ME, Feldman D, Carcao MD. DDAVP responsiveness in 
children with mild or moderate haemophilia A correlates with 
age, endogenous FVIII:C level and with haemophilic genotype. 
Haemophilia. 2012;18(1):50-55.

	22.	 Revel-Vilk S, Blanchette VS, Sparling C, Stain AM, Carcao MD. 
DDAVP challenge tests in boys with mild/moderate haemophilia A. 
Br J Haematol. 2002;117(4):947-951.

	23.	 Leebeek FW, Eikenboom JC. Von Willebrand's disease. N Engl J 
Med. 2016;375(21):2067-2080.

	24.	 Federici AB, Bucciarelli P, Castaman G, et al. Management of inher-
ited von Willebrand disease in Italy: results from the retrospective 
study on 1234 patients. Semin Thromb Hemost. 2011;37(5):511-521.

	25.	 Federici AB. The use of desmopressin in von Willebrand disease: 
the experience of the first 30 years (1977-2007). Haemophilia. 
2008;14(suppl 1):5-14.

	26.	 Lopes M, Rezende SM. Desmopressin acetate use in von 
Willebrand's disease: a survey on current practices in Brazil. 
Hematol Transfus Cell Ther. 2021;43(1):43-49.

	27.	 Franchini M, Favaloro EJ, Lippi G. Mild hemophilia A. J Thromb 
Haemost. 2010;8(3):421-432.

	28.	 Pierce GF, Haffar A, Ampartzidis G, et al. First-year results of an ex-
panded humanitarian aid programme for haemophilia in resource-
constrained countries. Haemophilia. 2018;24(2):229-235.

	29.	 World Health Organization model list of essential medicines – 22nd 
list, 2021. Geneva: World Health Organization; 2021 (WHO/MHP/
HPS/EML/2021.02). Licence: CC BY-NC-SA 3.0 IGO.

	30.	 Abdi A, Eckhardt CL, van Velzen AS, et al. Treatment-related risk 
factors for inhibitor development in non-severe hemophilia A 
after 50 cumulative exposure days: a case-control study. J Thromb 
Haemost. 2021;19(9):2171-2181.

	31.	 Sharathkumar A, Lillicrap D, Blanchette VS, et al. Intensive expo-
sure to factor VIII is a risk factor for inhibitor development in mild 
hemophilia A. J Thromb Haemost. 2003;1(6):1228-1236.

SUPPORTING INFORMATION
Additional supporting information can be found online in the 
Supporting Information section at the end of this article.

How to cite this article: Zwagemaker A-F, Kloosterman FR, 
Coppens M, et al. Desmopressin for bleeding in non-severe 
hemophilia A: Suboptimal use in a real-world setting. Res 
Pract Thromb Haemost. 2022;6:e12777. doi: 10.1002/
rth2.12777

https://doi.org/10.1002/rth2.12777
https://doi.org/10.1002/rth2.12777

	Desmopressin for bleeding in non-­severe hemophilia A: Suboptimal use in a real-­world setting
	Abstract
	1|INTRODUCTION
	2|METHODS
	2.1|Setting and patients
	2.2|Study outcome
	2.3|Data collection
	2.4|Classifications
	2.4.1|Treatment
	2.4.2|Desmopressin test response
	2.4.3|F8 mutations with high inhibitor risk

	2.5|Study analysis

	3|RESULTS
	3.1|Adequate responders
	3.1.1|Treatment characteristics
	3.1.2|Type of bleeds

	3.2|Comparison of peak factor levels for single-­dose treated bleeds
	3.3|High inhibitor risk

	4|DISCUSSION
	4.1|Desmopressin response
	4.2|Treatment of bleeds
	4.3|Strengths and limitations
	4.4|Clinical implications

	5|CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	RELATIONSHIP DISCLOSURE
	DATA AVAILABILITY STATEMENT

	REFERENCES




