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Essentials

� Combined factor V (FV) and factor VIII (FVIII) deficiency

(CF5F8D) is an autosomal recessive coagulation disorder.

� Desmopressin acetate (DDAVP) was intravenously

infused in 20 adult patients with CF5F8D.

� DDAVP can enhance FVIII levels but has no effect on

FV levels in patients with CF5F8D.

� DDAVP can be substituted for FVIII concentrates in

patients with CF5F8D.

Summary. Objectives: Combined factor V (FV) and FVIII

deficiency (CF5F8D) is a rare inherited autosomal reces-

sive double-gene disorder most frequently seen in the

Middle East. Although affected individuals have defi-

ciency of two coagulation factors (range 5–30%), their

bleeding tendencies are similar to patients who have defi-

ciency of a single coagulation factor at the same level.

The mainstay of their treatment is infusion of FVIII con-

centrate and fresh frozen plasma. Here, the effect of

intravenous infusion of desmopressin acetate (DDAVP)

on elevation of coagulation FV and FVIII was investi-

gated through a clinical trial in May 2015. Patients and

methods: In a registered controlled trial, DDAVP (dosage

0.3 lg kg�1) was intravenously infused into 20 adult

patients with CF5F8D over 20 min. After an hour, blood

samples were collected and plasma levels of FV and

FVIII were measured. Results and conclusion: This study

revealed that DDAVP can enhance FVIII levels but has

no effect on FV plasma concentration in patients with

CF5F8D. Based on these findings, FVIII concentrates

may be substituted for DDAVP in patients with

CF5F8D.
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factor V and VIII deficiency (CF5F8D); factor VIII.

Introduction

Oeri et al. reported the first case of combined deficiency

of factor V (FV) and FVIII (CF5F8D) in 1954 [1]. It is

an autosomal recessive coagulation disorder (F5F8D,

OMIM 227300), and affected individuals have 5–30% of

normal plasma levels of FV and FVIII antigen and activ-

ity [2–5]. FV and FVIII play pivotal roles in the coagula-

tion cascade as cofactors for activated FX and FIX,

respectively. This coagulation disorder is associated with

mild to moderate bleeding tendency and presents with

prolonged activated partial thromboplastin time (APTT)

and prothrombin time (PT) [6]. Although bleeding varies

widely between individuals with CF5F8D, they are com-

parable to those in individuals with a single coagulation

factor deficiency. Spontaneous hemorrhagic manifesta-

tions include ecchymoses, epistaxis and menorrhagia in

women, while bleeding after tooth extraction, trauma,

and surgery is excessive and noticeable [7–10].
Inherited CF5F8D is rare: a total of ~106 cases were

reported in a literature review in 1998 [11], and according

to subsequent review of the literature, the total number

of affected individuals to the end of May 2007 was ~150
[12–14]. Most of the patients originate from the Mediter-

ranean region, including Iran [15].

Recent studies have identified two mutations as

causes of this disorder: LMAN1 (lactin mannose–speci-
fic or ERGIC-53 [endoplasmic reticulum Golgi interme-

diate compartment]) and MCFD2 (multiple coagulation

factor deficiency gene 2). Approximately 70% of

affected individuals have mutations in LMAN1, and the

remaining 30% have mutations in MCFD2. Individuals

with MCFD2 mutations have reduced levels of FV and
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FVIII compared with individuals withLMAN1 muta-

tions, but this is not a strict criterion for identifying

possible mutations due to overlap between the two

groups [16,17].

DDAVP (1-deamino-8-D-arginine vasopressin)/desmo-

pressin acetate is a synthetic substance that exhibits simi-

lar effects to antidiuretic hormone (ADH), which is

naturally secreted in the body. It can increase plasma

levels of FVIII and is routinely used in the mild form of

hemophilia A and type I and type 2B VWD in many

hemophilia centers. In the current study, we investigated

the effect of desmopressin on the elevation of FV and

FVIII levels in 20 individuals with CF5F8D.

Patients and methods

This study was approved by regional and national ethics

committees at Mashhad University of Medical Sciences

and Ministry of Health in Iran (#86679). The clinical trial

was registered at www.IRCT.IR with registration number:

IRCT2015020120894N1. In total, 24 individuals with

CF5F8D from northeastern Iran were invited to partici-

pate in the study at Ghaem Hospital in Mashhad. All of

the patients were in a stable condition without any signs

of bleeding, and the study was carried out only to observe

the effect of DDAVP on possible elevation of FV and

FVIII. The inclusion criteria included documented FV

and FVIII levels < 30%. After having the protocol

described and signing the informed consent form, patients

were evaluated for exclusion criteria, including injection

of FVIII concentrate, fresh frozen plasma, or any coagu-

lation products during the preceding 10 days. The

patients aged < 18 years were excluded from the study.

The remaining patients provided 6 mL of blood for deter-

mination of FV and FVIII plasma levels.

DDAVP (4 lg mL�1; Emosint�; Kedrion S.P.A.

Rome, Italy) was administrated intravenously at a dose

of 0.3 lg DDAVP per kg body weight with 50 mL of

0.9% sodium chloride over 20 min. One hour after injec-

tion termination, a second blood sample was obtained

and anticoagulated with sodium citrate 3.2 mg L�1 to

coagulation analysis and EDTA samples for obtaining

DNA for analysis of LMAN1 and MCFD2 mutations.

The citrated plasma was centrifuged at 2000 9 g for

15 min in 4 °C to obtain platelet-poor plasma. The

plasma samples were aliquoted in liquid nitrogen until

FV and FVIII assays were performed.

The FVIII assay was performed based on one-stage

APTT (Beijing Steellex Scientific Instrument Company,

Beijing, China). The FVIII-deficient plasma was commer-

cially obtained from Diagnostica Stago (Asni�eres sur

Seine, France). The APTT reagent and CaCl2 were kept

at 37 °C, and patient plasma, standard, and substrate

plasma were incubated on ice until use. With the use of

buffered saline, 1:10, 1:20, and 1:40 dilutions of test sam-

ples and standard plasma were prepared on ice. Then,

0.1 mL of three dilutions was placed in glass tubes. Next,

0.1 mL of substrate plasma was added to each dilution

and incubated at 37 °C. After that, APTT tests were

carried out according to laboratory protocol for the

APPT kit. Negative controls consisting of 0.1 mL buf-

fered saline and 0.1 mL of substrate plasma were per-

formed in parallel.

The FV assay was performed based on one-stage PT

(Beijing Steellex Scientific Instrument Company). FV-defi-

cient plasma was commercially prepared by Diagnostica

Stago. Dilutions of 1:5, 1:10, 1:20, and 1:40 of standard

reference plasma and patient plasma amples were pre-

pared in buffered saline. Thereafter, 0.1 mL of each dilu-

tion was transferred to a glass tube, and subsequently

0.1 mL of FV-deficient plasma was added to each dilu-

tion. The solutions were mixed and warmed to 37 °C for

3 min. The PT assay procedure was performed according

to manufacturer’s instructions. All tests were done in

duplicate, and a negative control was run concomitantly.

On semi-log scales, clotting times for each test and

standard were plotted against concentrations of FVIII

and FV. Straight and parallel lines were obtained for the

standards from which the test results were derived.

Results and discussion

Among 20 individuals affected with CF5F8D, 13 were

male (65%) and 7 were female (35%). Their mean age

was 35.5 (� 1.3 SD) years. The youngest was a 19-year-

old man, and the oldest was a 64-year-old man. The

mean FV and FVIII levels were 9.87 � 0.45% and

14.13 � 0.11% relative to normal factor activity levels,

respectively (Table 1).

After administration of DDAVP, the mean FV and

FVIII levels in plasma were 9.95 � 0.21% and 40.96 �
0.33%, respectively. After confirmation of the normality

of variables by one-sample Kolmogorov-Smirnov, the

statistical analysis using paired-sample t-test showed that

DDAVP significantly elevated of FVIII levels (P = 0.000)

but that it had no significant effect on FV levels in

plasma (P = 0.70). All statistical analyses were done using

SPSS version 11.5 (SPSS Inc., Chicago, IL, USA). Among

individuals infused with DDAVP, four cases (20%)

showed mild facial flushing, and four cases (20%) had

severe flushing of the face and sense of warmth.

CF5F8D is a rare bleeding disorder. It is estimated that

just > 200 cases have been reported. The overview of

reported cases shows that most cases exist in the Mediter-

ranean region, where consanguinous marriages have a

higher prevalence. Although the affected individuals have

deficiency of two coagulation factors in plasma, they have

mild to moderate bleeding tendencies due to the presence

of basal levels of FV and FVIII in plasma. The major

hemorrhagic manifestations have been observed in

surgeries, after tooth extraction, after trauma, and

during menorrhagia in women. The common therapeutic
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regimens for treatment of bleeding in CF5F8D including

infusion of FVIII and fresh frozen plasma (as a source of

FV). Presently, blood banks screen the blood donors for

possible bacterial and viral contaminations during inter-

view, and their sera are evaluated for blood-borne viruses

and possible bacterial infections by laboratory methods.

Despite this, the risk of transferring blood-borne viruses is

not zero and as a result there are individuals with hemor-

rhagic disorders who have infection with hepatitis C virus,

hepatitis B virus or human immunodeficiency virus. There

is increased tendency for patients with bleeding disorders

to use synthetic drugs, such as DDAVP and tranexamic

acid, to reduce the possibility of viral infection.

DDAVP has been used for treatment of bleeding in

patients with mild and moderate hemophilia A, some

hereditary bleeding disorders, and VWD type I and type

2A. There are only few case reports on the positive effect

of DDAVP in individuals with CF5F8D [17–20]. Here,

we investigated the effect of DDAVP on the possible ele-

vation of FV and FVIII in plasma of patients with

CF5F8D. The results showed that DDAVP can enhance

the plasma level of FVIII and may be used as an alterna-

tive to FVIII concentrate, but our study could not show

any elevation in FV plasma level. Thus, DDAVP may

reduce the need for FVIII concentrate in the treatment of

CF5F8D, while concomitantly reducing the risk of

infection from blood-borne viruses. It should be noted

that only nine patients achieved FVIII levels > 40%, so

this point should be noted when using DDAVP as a pre-

ventive or treatment option. Also, it would be recom-

mended to examine the possible effect of DDAVP on

each patient with CF5F8D in a non-bleeding state before

its clinical use to determine the extent of increase in

FVIII (DDAVP stimulation test).

The other advantage of DDAVP is that it costs less than

FVIII concentrate. This is important for both healthcare

providers and patients with CF5F8D in developing coun-

tries where health insurance often does not completely

cover the cost of coagulation factors and where affected

patients are required to pay at least part of the expense.

Furthermore, the availability of DDAVP does not depend

on blood donation and is manufactured chemically in large

quantities with a long shelf-life, in comparison to coagula-

tion factors. There are, however, some disadvantages for

DDAVP in comparison with FVIII concentrate: flushing

of the face, causing a sense of warmth, and its antidiuretic

properties that require that DDAVP be infused under

supervision by physician in medical services.

In addition, a review of case reports has shown that

most DDAVP administrations have been performed dur-

ing bleeding conditions such as delivery [4], prostatectomy

[18], circumcision [19], and congenital heart disease [20]

and revealed successful results. Only one report evaluated

the efficacy of DDAVP in a girl in stable condition [17]

with positive results for FVIII and VWF. There is a

report on the use of DDAVP in a patient with CF5F8D

who underwent cesarean section and for whom DDAVP

was used during the postpartum period without effective

response in FVIII level [21]. This unsuccessful response

may be due to prior release of FVIII from endothelial

cells during delivery and cesarean section by the patient

during the preceding days.

Recently, the World Federation of Haemophilia sug-

gested that the World Health Organization consider the

addition of desmopressin to the list of essential medica-

tions, and this was accepted by the World Health Organi-

zation expert committee [22].

It seems that DDAVP can be considered as a potential

substitute for FVIII concentrate but cannot be used as

home therapy. Although this study has been performed

on a large group of CF5F8D patients, we recommend

testing FVIII levels before and after DDAVP infusion, in

a case-by-case manner, before the first clinical use of

DDAVP. If a positive response is observed, the clinician

can continue administration of DDAVP for that patient

with CF5F8D.

Addendum

H. Mansouritorghabeh designed the study, carried out

experiments, analyzed data, and wrote the manuscript.

Table 1 The demographic and haemostatic findings in 24 individuals

with combined factor V and VIII deficiency and effect of DDAVP

on plasma level of factor V and VIII.

Case Family Age Sex

Before

DDAVP

After

DDAVP

FV

(%)

FVIII

(%)

FV

(%)

FVIII

(%)

1 1 20 M 14 3.2 14 15

2 1 9 M 6 7 N N

3 1 28 M 6 9 6.5 13.5

4 1 19 F 9 9 8.5 32

5 1 13 M 9 3.9 N N

6 2 26 F 15 19.5 14.5 58

7 3 35 M 4 10 4.5 16

8 4 51 F 6.5 30 6 39

9 5 45 F 13 16 11 27

10 5 42 M 12 13 12 36.5

11 5 45 M 5 22 6 68

12 5 64 M 9 15 9 49

13 6 51 F 15 15 15.5 53.3

14 6 48 M 10 12 9 42

15 6 50 M 10 10 11.5 39

16 6 11 M 4 8 N N

17 6 26 F 9 8 10 32

18 6 27 F 9 5 9.5 14

19 6 21 M 9 6 9.5 23

20 7 25 F 9 20 9 63

21 7 27 M 10 19 10.5 77.5

22 7 25 M 10 20 11 55.5

23 8 25 M 13 21 11.5 66

24 8 14 F 6 16 N N

FV, factor V level; FVIII, factor VIII level; F, female; M, male;

DDAVP, 1-diamino-8-D-Arginin vasopressin; N, not infused.
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