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Combined deficiency of FV and FVIII (F5F8D)
Bleeding signs and symptoms

Hematology ¢ Pediatrics and Neonatology

Rare disease

Combined factor V and factor VIII deficiency (F5F8D) is a rare bleeding disorder with an incidence of 1: 1 000 000.
The identified mutations were observed in LMAN1 and MCFD2 genes. This case report presents the cases of 3
Saudi siblings with the genetic mutation of LMAN1 causing F5F8D, and highlights the challenges in diagnosis
and treatment.

Patient X, a 7-year-old boy, was misdiagnosed with hemophilia A after a history of prolonged circumcision bleed-
ing and epistaxis. He was referred to our clinic for pre-operative assessment. Blood workup showed prolonged
PT and aPTT, which were normalized by mixing studies. Since his previous diagnosis could not explain a pro-
longed PT, further investigations were performed, revealing low levels of FVIIl and FV. Genetic testing confirmed
a ¢.822G>A homozygous LMAN1 mutation. The other 2 siblings (patient Y and Z), who were 5- and 12-year-
old, respectively, girls, were also assessed. They both had a history of epistaxis. The younger sibling also had
an episode of bleeding after tooth extraction, and physical examination of this patient revealed a bruise over
her left thigh. The older sibling had menorrhagia. Blood workup of both revealed prolonged PT and aPTT, with
complete correction by mixing study, and low levels of FV and FVIII. The patients’ backgrounds and lab results
were highly suggestive of F5F8D.

This case report describes an extremely rare bleeding disorder. More attention should be directed toward this
disease, and a careful evaluation of suspicious cases should be performed to better diagnose and manage
these patients.

Familial Multiple Coagulation Factor Deficiency | ¢ LMAN1 Protein, Human
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Background

Combined factor V and factor VIII deficiency (F5F8D) is a rare
genetic bleeding disorder that accounts for 3% of all congeni-
tal bleeding conditions, with an incidence of 1: 1 000 000 [1-3].
F5F8D is an autosomal recessive disease, while the isolated de-
ficiency of factor V and factor VIl is autosomal recessive and
X-linked, respectively [1,2]. The identified mutations were ob-
served in Lectin Mannose Binding Protein (LMAN1) and Multiple
Coagulation Factor Deficiency 2 (MCFD2) genes [2-4]. While the
LMANT1 gene is located in chromosome 18q21, and MCFD2 is
located in chromosome 2p21, they both share the same func-
tional pathway carrying both factors V and VIl from the endo-
plasmic reticulum (ER) to the Golgi apparatus. Therefore, mu-
tation in either protein will result in a transportation defect,
hence retaining the coagulation factors within the cell and
causing ineffective thrombogenesis [2,3,5,6].

The disease is more prevalent in Middle-Eastern, Mediterranean,
and South Asian countries, as the most notable risk factor is
consanguineous marriage [1-3]. Whereas LMAN1 mutation is
more common in the Middle East, MCFD2 is more common in
India and Europe [1,2]. In a comprehensive review of F5F8D,
most reported cases had mild-to-moderate bleeding symptoms.
About 60-80% of F5F8D patients are discovered by incidental
findings after surgery or by prolonged trauma bleeding. The
clinical symptoms can overlap with other bleeding disorders.
However, the most commonly associated symptoms with F5F8D
are menorrhagia, epistaxis, and extensive bleeding secondary
to surgical procedures or trauma, and to a lesser extent bleed-
ing into joints, the gastrointestinal tract, and intracranially [2,3].

The normal range of FV and FVIIl is above 30-40%, and a marked
decrease in the serum levels of these factors, commonly noted in
F5F8D patients to be less than 30%, is a diagnostic clue [1-3,5].
Nevertheless, in a deficient subject, the level of the factor can
be as low as 1% [7]. Another diagnostic tool is the prolonged
indices, which are the prothrombin time (PT) and activated
partial thromboplastin time (aPTT) [2,3,7,8]. Management aims
to restore factors based on the severity of the bleeding epi-
sode or as prophylaxis, which can be achieved by fresh frozen
plasma (FFP), desmopressin (DDAVP), and plasma-derived or

Table 1. Laboratory findings of the 3 patients.
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recombinant factors. Each management option can be used dif-
ferently; FFP can restore both factors, but it is commonly used
to optimize factor V levels. Various methods can replenish FVIII,
yet the most common is desmopressin. It has been document-
ed that the FVIII level increases by more than 2-fold within 1-2
h after administering DDAVP in a F5F8D patient [1-3]. Our case
report aims to shed light on the challenges in the diagnosis
and management of F5F8D in 3 Saudi siblings.

Case Reports

Patient X

Our patient, referred to as patient X for the patient’s confiden-
tiality, was a 7-year-old Saudi boy who was misdiagnosed with
hemophilia A after a history of prolonged circumcision bleeding.
He was referred to our clinic for pre-operative assessment for
eustachian tube dysfunction. Further history-taking revealed
epistaxis. The physical examination was unremarkable. Blood
workup (Table 1) showed prolonged PT and aPTT, which were
normalized by mixing studies. Since a prolonged PT could not
be explained by his previous diagnosis, we ordered more in-
vestigations, and low levels of FVIIl and FV were reported. The
abnormally low FV and FVIII levels suggested a need for ge-
netic testing. The genetic test requested for this patient was
the coagulation deficiency NGS panel, which is used to diag-
nose inherited bleeding disorders. The test confirmed a ho-
mozygous ¢.822G>A mutation in the LMAN1 gene, previous-
ly identified in several Iranian patients. This mutation did not
change the amino acid corresponding to the modified codon,
but caused a splicing defect between exon 7 and exon 8 [9].
The patient’s parents, who are consanguineous, and his only
2 siblings, were further investigated (Figure 1). The siblings
are referred to here as patient Y and patient Z.

Patient Y

Although the parent’s results revealed normal PT, aPTT, mixing
studies, and factor levels, the siblings’ results were abnormal.
Patient Y, a younger sibling of patient X, was a 5-year-old Saudi
girl. She had a history of an episode of bleeding after tooth

Findings Normal ranges* Patient X Patient Y Patient Z
PT (s) 12.9-15.9 203 19.4 216
B 2’6423 7 sto %0
""" e 70120 17113
""" M) eoe1so 171613

* Reference ranges listed above correspond to the reference ranges utilized in our hospital’s laboratory.
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Father Mother

Female sibling
12-years-old

Male proband
7-years-old

Female sibling
5-years-old

W Unknown genetic status
M Affected sibling (confirmed by laboratory testing)
[X Affected sibling (confirmed by laboratory and genetic testing)

Figure 1. Family genetic pedigree.

extraction and recurrent history of epistaxis. In addition, physical
examination revealed a bruise on her left thigh. Further laborato-
ry testing (Table 1) confirmed prolonged PT and aPTT, with com-
plete correction by mixing study, and low levels of FV and FVIII.

Patient Z

Patient Z, a 12-year-old Saudi girl, was an elder sibling of pa-
tient X. She had a history of epistaxis and menorrhagia. Upon
laboratory evaluation (Table 1), similarly, the patient had pro-
longed PT and aPPT, which were corrected by mixing studies.
FV and FVIII levels were markedly low.

All 3 patients’ investigations included complete blood count,
platelet function assay, ristocetin cofactor assay, von Willebrand
factor antigen assay, thrombin time, and factor X and VIl as-
says to aid in the differential diagnosis. However, they all re-
vealed unremarkable results. In addition, neither the parents
or the other siblings underwent genetic testing. The parents
refused to take the genetic test, and the siblings were diag-
nosed based on the clinical and laboratory findings.

Our 3 patients received case-based treatment. The bleeding
episodes in all 3 were not severe, and no further treatment
was required. Preventive measures, such as factors replace-
ment, were recommended before any surgical intervention.
However, the eldest sister required oral tranexamic acid to
manage her menorrhagia.

Discussion

F5F8D is a rare autosomal recessive bleeding disorder, account-
ing for approximately 3% of congenital bleeding disorders. The
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disease was first identified in 1954 by Oeri et al [7]. Forty-
seven identified mutations were noted in both LMAN1 and
MCFD2 genes, accounting for 68% and 32%, respectively.
Though the mutations were found on 2 different genes, the
phenotype was noted to be highly similar [1,6]. However, a
study conducted in 2008 showed that levels of factor FV and
factor FVIII were lower in patients with identified mutations
in MCFD2 gene than LMAN1 gene. Thus, more studies are re-
quired to establish the correlation between genotype-pheno-
type in F5F8D patients [10].

Bleeding in F5F8D was reported in the literature to be mild-to-
moderate in nature, with the most common reported symp-
toms being menorrhagia, epistaxis, and extensive bleeding sec-
ondary to surgical procedures or trauma [2,3,11]. Similarly, we
have observed that our patients presented with mild bleeding
episodes; in fact, 2 of them were only diagnosed after screen-
ing. Based on this observation, we may conclude that unlike
what had been observed in patients with hemophilia A in clin-
ical practice, patients with F5F8D have a less severe disease;
however, this needs to be validated in the future by studies
that compare F5F8D and other congenital factor deficiencies.
Furthermore, as of now, there is a gap in the literature regard-
ing many aspects of this disease due to its rarity, and more
studies are required to bridge that gap.

Generally, bleeding signs and symptoms are common; thus,
physicians tend to prioritize common differential diagnoses.
However, although a patient may have a common problem, the
underlying disease may be extremely rare, and, as seen in our
cases, the signs and symptoms of this rare disease are unspe-
cific and can be shared with other common and rare bleeding
disorders. Therefore, reaching an accurate diagnosis can be chal-
lenging. As a result, some patients live underdiagnosed or with
an inaccurate diagnosis, as seen in our 3 cases. Nevertheless,
reaching an accurate diagnosis is essential, especially in genet-
ic bleeding disorders, as it will aid in providing genetic coun-
seling and screening for the whole family, and an appropriate
treatment will be provided for each patient. These steps will
enhance patient care and potentially reduce complication rates.

A standardized treatment and prophylactic measures for this
disease have not been developed due to the rarity of the dis-
ease and the scarcity of data. The mild-to-moderate nature
of the disease does not indicate regular treatment. The man-
agement aims to restore factors based on the severity of the
bleeding episode or as prophylaxis, which can be achieved
by FFP, DDAVP, plasma-derived, or recombinant factors [2,3].

FFP can restore both factors, but it is commonly used to op-
timize factor V levels. Nevertheless, the use of FFP have been
associated with volume overload [12]. Moreover, regarding fac-
tor V, a recent Chinese study found that low level of factor V
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is associated with low levels of the anticoagulant protein tis-
sue factor pathway inhibitor (TFPI) [13]. As a result, low levels
of factor V in F5F8D can balance the bleeding tendency that
occurs due to FVIII deficiency. Various methods can replenish
FVIII, yet the most common is desmopressin, with peak effica-
cy within half an hour. It has been documented that the FVIII
levels increase by more than 2-fold within 1-2 h by admin-
istering DDAVP in F5F8D patients [2,3,7,14]. In addition, this
Chinese study has shown a complete response in 5 out of 6
patients with the use of DDAVP only [13].

Replenishing the factors levels can be achieved using various
modalities. However, the recent Chinese study suggested the
use of DDAVP to restore FVIII without the need for FFP [13].
More studies are required to evaluate the efficacy of each
treatment modality and to develop guidelines to provide bet-
ter and efficient care of the patients.

Prophylactic measures are still under development; however,
some studies have suggested prenatal screening for carrier
parents or the ones with severely affected offspring. Genetic
testing could be achieved by DNA extraction from the chori-
onic villi at 10-12 gestational weeks. However, it is crucial to
mention that the disease’s nature is not severe; hence, screen-
ing for the general population is not necessarily recommended
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without strong risk factors [1]. Another prophylactic measure
is factor replenishment prior to surgery, labor, or dental extrac-
tions. Prophylactic measures aim to reduce the risk of severe
bleeding and complications. A review of 19 pregnant women
with F5F8D, in which full findings were documented in 9 preg-
nancies, showed that postpartum hemorrhage occurred in 6
patients (32%). Two of these patients required blood transfu-
sion, with 1 requiring 7 units, thus, shedding light on the role
of prophylaxis in known cases of F5F8D [1,8].

Conclusions

F5F8D is an extremely rare bleeding disorder. More attention
should be directed toward this disease, and a careful evalua-
tion of suspicious cases should be performed to better diag-
nose and manage these patients. A limitation of this report
is that genetic testing for LMAN1 was not performed for the
parents or siblings.
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