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Abstract

Factor X (FX) deficiency is an extremely rare autosomal recessive inherited coagulation defect. We report a
case of congenital Factor X-Riyadh deficiency discovered during a routine workup before a dental procedure.
During routine work-up for dental surgery, prothrombin time (PT) and the international normalized ratio
(INR) were prolonged. The prothrombin time (PT) was found to be 78.4 (normal 11-14 seconds) with an
international normalized ratio (INR) of 7.83; the activated partial thromboplastin time (APTT) was 30.7
(normal 25-42 seconds). Specific coagulation factor assays confirmed an FX deficiency (<10 % of normal
activity) and a mild factor VII deficiency 37% (normal 48%-124%). Molecular genetic analysis of the whole
exome sequence (WES) confirmed the diagnosis of FX deficiency (homozygous pathogenic variant c. 271G>A
p {Glu91Lys} chr13:113793685). The patient is currently on regular follow-up and is advised to take oral
antifibrinolytic medications for any superficial or mucosal bleeding.
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Introduction

The first cases of Factor X deficiency were discovered by Telfer et al. and Hougie in 1956 and 1957,
respectively [1,2]. Formerly known as the Stuart-Prower factor, Factor X is a vitamin K-dependent factor. It
is a critical enzyme in thrombus formation. A deficiency of Factor X can be an inherited or acquired bleeding
disorder. It is an extremely rare inherited coagulation factor disorder, with an estimated one in one million
incidences in the general population [1]. However, since it is carried out in an autosomal recessive manner,
the hereditary form of FX deficiency may have an impact on more than a hundred genes. A classification
system for Factor X deficiency has been proposed based on plasma activity (severe, <10%; moderate, 10% to
40%; mild, >40% of normal activity) [2,3].

When a newborn has a circumcision, umbilical stump bleeding, cerebral hemorrhage, or gastrointestinal
bleeding, severe FX deficiency may be present. Inheritable Factor X deficiency is autosomal recessive, and
although homozygous individuals may present with menorrhagia, recurrent hematuria, and soft tissue
hemorrhage depending on the factor level, heterozygotes often go unnoticed or have only little bleeding
following surgery or trauma. Only a few individuals with certain homozygous gene mutations have reported
experiencing intracranial bleeding [4].

Here we report a case of congenital Factor X deficiency discovered incidentally during a routine coagulation
workup before a dental procedure.

Case Presentation

A two-year-old female with no past medical history was admitted for dental caries operative treatment
under general anesthesia. Routine pre-surgery workup, including a complete blood count and bleeding time
(BT), were normal. However, the prothrombin time (PT) and INR were prolonged. The PT was found to be
78.4 (normal 11-14 seconds) with an INR of 6.75; the activated partial thromboplastin time (APTT) was 30.7
(normal 25-42 seconds) (Table 7). The patient had no history of bleeding, easy bruising, or joint swelling.
There is no history of bleeding following tooth eruption, hematoma post-vaccination, another skin/internal
bleeding, or report of umbilical stump bleeding after birth. She was a product of a consanguineous marriage.
There was a family history of two cousins having mild Factor VII deficiency, as shown in the pedigree
(Figure I).
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Coagulation profile
PT (sec)

APTT (sec)

Mixing studies*
PT (sec)

APTT (sec)

Reference values (seconds) Patient's lab values (seconds)
13 78.4
34 30.7
12 6.75

TABLE 1: Coagulation profile

*Correction with normal pooled plasma. PT: prothrombin time, APTT: activated partial thromboplastin time, INR: international normalized ratio

E FACTOR VIl DEFICIENCY

G FACTOR X DEFICIENCY

40vy.0. 50y.0. 40v.0. 45y.0.

30v.0. 29y.0. 27 y.o. 20 y.o0. 27y.0. 15yv.0. 2v.0. 20y.0. 18yo0. 15y.0. 10y.0.
1y.o. 2y.0. 1y.o. 3y.0.

FIGURE 1: Family pedigree

The rest of the examination was unremarkable. Specific coagulation factor assays confirmed a Factor X
deficiency (<10 % of normal activity), representing severe deficiency, and a mild Factor VII deficiency 37%
(normal 48%-124%) (Table 2). Molecular genetic analysis of the whole exome sequence (WES) confirmed the
diagnosis of Factor X deficiency (homozygous pathogenic variant c. 271G>A p {Glu91Lys} chr13:113793685).
Analysis of parental WES data revealed that both parents were heterozygous carriers of this detected FX
variant. Parents were investigated for coagulation factor deficiency, and they were also found to have mild
Factor VII deficiency. The patient is now on regular follow-up and has been advised to take oral
antifibrinolytic medications for any superficial or mucosal bleeding, and in the case of severe bleeding,
should be evaluated and advised for FFP to keep FX levels between 10% and 40%.
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Coagulation Factor
Fibrinogen (mg/dL)

Factor Il (Prothrombin)* (%)
Factor V* (%)

Factor VII* (%)

Factor IX* (%)

Factor X* (%)

Factor XIII*(%)

Value (Normal range)

313 mg/dL (160-340)

94% (49%-130%)

69% (73%-188%)

37% (48%-124%)

78% (53%-129%)

<10% (60%-153%)

95% (49%-137%)

TABLE 2: Result of coagulation factor assays

Interpretation: Severe Factor X deficiency and mild factor VII deficiency

Discussion

Factor X is a glycoprotein that depends on vitamin K. Factor Xa, an active serine protease, is created when it
is cleaved. Factor X, a crucial component of the common route that eventually leads to the formation of a
clot, is activated by both intrinsic and extrinsic coagulation factors. Tissue thromboplastin, factor VIIa, and
calcium work together to activate the extrinsic route. Factor Xa activation will start the process of
converting prothrombin to the active form of thrombin, which activates fibrinogen to create fibrin, the
primary component of clots. Additionally, activating factors V, VII, and VIII via a positive feedback loop is
Factor X. Thus, the process of clot production is ongoing and continues until the bleeding has stopped.
Factor VIII and tissue factor may both be rendered inactive by Factor Xa. Antithrombin must first engage in
a complicated interaction with Factor Xa before being cleared by the liver [2].

Factor X deficiency is also seen in patients with fulminant infections, protein-losing diseases such as burn
injury and proteinuria, malignancies (e.g., atypical chronic lymphocytic leukemia [CLL]), and systemic light-
chain amyloidosis that occurs in 8.7% to 14% of primary amyloidosis. Most acquired Factor X deficiencies
resolve after treatment of the underlying conditions [2,5].

The inheritance of Factor X deficiency is an autosomal recessive mode: The gene responsible is positioned in
the long arm of chromosome 13. There can be coincidental differences, or there can be a large combined
gene loci chromosome 13934 deletion upon the inheritance of both Factors X and VII [4].

Our patient’s factor had functional assays that revealed a mild deficiency of Factor VII (37% of activity).
Distinct forms of Factor X deficiency have been identified [6]. A complete absence of FX is incompatible with
life. More than 100 Factor X gene mutations have been recognized, most having missense mutations that
result in low levels of Factor X activity [7,8]. Our index case has a homozygous pathogenic variant of
missense mutations already described in a Saudi family with “Factor X-Riyadh” deficiency [9].

Clinical manifestations correlate well with Factor X levels being <10% of normal in severe disease; these
patients tend to have early-life severe bleeding [8].

Investigations for congenital Factor X deficiency include prolongation of coagulation time, thrombin time
(TT), PT, and APTT. The kind and severity of the FX level may be determined using a modified PT or APTT
test using Factor X-deficient plasma. The PT or APTT may be prolonged by certain Factor X variations. Only
prolonged PT, high INR, and normal APTT were seen in the coagulation data. This suggests a lack of Factor X
variant type II dysfunctional factors. Bleeding time were normal, and Factor X testing provided supportive
evidence. The degree of Factor X activity is largely correlated with the risk of bleeding [10]. Moreover, due to
the high consanguinity marriage rate, the prevalence of Factor X deficiency in Saudi Arabia is higher (1.8%)
than in other countries [11].

In recent years, a four-factor prothrombin complex concentrate (4F-PCC) has been used to restore clotting
capabilities, particularly in cases of acquired FX deficit brought on by vitamin K antagonists [12]. Vitamin K
administration is not usually effective in congenital factor X deficiency but may be beneficial in acquired
cases. In patients with mild disease, the deficiency could benefit from antifibrinolytics or the application of
fibrin glue in bleeding sites. There are no specific hemostatic management guidelines for invasive
procedures. However, attempts are encouraged to maintain the level at 10%-40% of normal. These were
considered adequate for hemostasis before any surgical procedure. The risk of thromboembolic events is
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higher when Factor X levels exceed 50% of normal. Activities involving severe physical effort should be
limited. Liver transplantation has been described as the rare occasion when a child with severe FX deficiency
presents with life-threatening bleeding [13]. This case report emphasizes the importance of pre-surgery
coagulation workup, including factor functional assays.

Conclusions

It can be concluded that Factor X (FX) deficiency is an extremely rare autosomal recessive inherited
coagulation defect. It can be present without the usual symptoms of bleeding, joint swelling, and skin
bruising. In this case, the bleeding time is also normal, but the prothrombin time is only increased. Family
history is the major marker of diagnosis due to heredity, but it is confirmed by molecular genetic analysis.
The significance of the pre-surgery coagulation workup, which includes a factor functional test, is also
highlighted in this case report.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. PallaR, Peyvandi F, Shapiro AD: Rare bleeding disorders: diagnosis and treatment. Blood. 2015, 125:2052-
61.10.1182/blood-2014-08-532820

2. Gailani D, Wheeler AP, Neff AT: Chapter 137 - Rare Coagulation Factor Deficiencies . Hematology. Edition,
SHoffman R, Benz EJ, Silberstein LE, Heslop HE, Weitz JI, Anastasi J, et al.eventh (ed): Elsevier, 2018.

3. Chatterjee T, Philip J, Nair V, Mallhi RS, Sharma H, Ganguly P, Biswas AK: Inherited Factor X (Stuart-
Prower Factor) deficiency and its management. Med ] Armed Forces India. 2015, 71:S184-6.
10.1016/j.mjafi.2014.01.007

4. Pavlova A, Preisler B, Driesen ], et al.: Congenital combined deficiency of coagulation factors VII and X--
different genetic mechanisms. Haemophilia. 2015, 21:386-91. 10.1111/hae.12604

5. Thompson CA, Kyle R, Gertz M, Heit J, Pruthi R, Pardanani A: Systemic AL amyloidosis with acquired factor
X deficiency: A study of perioperative bleeding risk and treatment outcomes in 60 patients. Am ] Hematol.
2010, 85:171-3. 10.1002/ajh.21603

6. Millar DS, Elliston L, Deex P, et al.: Molecular analysis of the genotype-phenotype relationship in factor X
deficiency. Hum Genet. 2000, 106:249-57. 10.1007/s004390051035

7. Peyvandi F, Menegatti M, Santagostino E, et al.: Gene mutations and three-dimensional structural analysis
in 13 families with severe factor X deficiency. Br ] Haematol. 2002, 117:685-92. 10.1046/j.1365-
2141.2002.03486.x

8. Menegatti M, Peyvandi F: Factor X deficiency. Semin Thromb Hemost. 2009, 35:407-15. 10.1055/s-0029-
1225763

9. Al-Hilali A, Wulff K, Abdel-Razeq H, Saud KA, Al-Gaili F, Herrmann FH: Analysis of the novel factor X gene
mutation Glu51Lys in two families with factor X-Riyadh anomaly. Thromb Haemost. 2007, 97:542-5.
10.1160/TH06-09-0532

10. HO C,BAEM, GRJB: Stuart clotting defect. I. Segregation of an hereditary hemorrhagic state from the
heterogeneous group heretofore called stable factor (SPCA, proconvertin, factor VII) deficiency. ] Clin
Invest. 1957, 36:485-96. 10.1172/]C1103446

11.  AlSaleh KA, Al-Numair N, AlSuliman A, et al.: Prevalence of coagulation factors deficiency among young
adults in Saudi Arabia: A national survey. TH Open. 2020, 4:e457-62. 10.1055/s-0040-1721500

12.  Unold D, Tormey CA: Clinical applications of 4-factor prothrombin complex concentrate: a practical
pathologist's perspective. Arch Pathol Lab Med. 2015, 139:1568-75. 10.5858/arpa.2014-0366-RS

13.  Bang SH, Oh SH, Kim KM, et al.: Successful liver transplantation for a child with life-threatening recurrent
bleeding episodes due to congenital factor X deficiency: a case report. Transplant Proc. 2012, 44:583-4.
10.1016/j.transproceed.2012.01.075

2023 Alasmari et al. Cureus 15(4): e37488. DOI 10.7759/cureus.37488 4 0of 4


javascript:void(0)
https://dx.doi.org/10.1182/blood-2014-08-532820
https://dx.doi.org/10.1182/blood-2014-08-532820
https://scholar.google.com/scholar?q=intitle:Chapter 137 - Rare Coagulation Factor Deficiencies
https://dx.doi.org/10.1016/j.mjafi.2014.01.007
https://dx.doi.org/10.1016/j.mjafi.2014.01.007
https://dx.doi.org/10.1111/hae.12604
https://dx.doi.org/10.1111/hae.12604
https://dx.doi.org/10.1002/ajh.21603
https://dx.doi.org/10.1002/ajh.21603
https://dx.doi.org/10.1007/s004390051035
https://dx.doi.org/10.1007/s004390051035
https://dx.doi.org/10.1046/j.1365-2141.2002.03486.x
https://dx.doi.org/10.1046/j.1365-2141.2002.03486.x
https://dx.doi.org/10.1055/s-0029-1225763
https://dx.doi.org/10.1055/s-0029-1225763
https://dx.doi.org/10.1160/TH06-09-0532
https://dx.doi.org/10.1160/TH06-09-0532
https://dx.doi.org/10.1172/JCI103446
https://dx.doi.org/10.1172/JCI103446
https://dx.doi.org/10.1055/s-0040-1721500
https://dx.doi.org/10.1055/s-0040-1721500
https://dx.doi.org/10.5858/arpa.2014-0366-RS
https://dx.doi.org/10.5858/arpa.2014-0366-RS
https://dx.doi.org/10.1016/j.transproceed.2012.01.075
https://dx.doi.org/10.1016/j.transproceed.2012.01.075

	Congenital Factor X-Riyadh (Stuart-Prower) Deficiency With Isolated Prothrombin Time Prolongation: A Case Report
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Coagulation profile
	FIGURE 1: Family pedigree
	TABLE 2: Result of coagulation factor assays

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


