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ABSTRACT

Objective: To access the coagulation factor activity of common pathway in rare inherited bleeding
disorder.

Study Design: Cross-Sectional

Duration: The study was carried out in 6 months from 01-09-2022 to 31-03-2023.

Methods: The Cross-Sectional study was carried out at the Dept. of Pathology (Hematology) and the
Diagnostic & Research Laboratory — Liaquat University of Medical & Health Sciences, Jamshoro. 60
suspected cases of inherited clotting factor deficiencies involved in common pathway were taken,
after taking informed written consent. All the diagnosed cases of acquired bleeding disorders,
inherited clotting factors defect involved in extrinsic and intrinsic pathway and patient with Platelets
functional disorders (Bernard soulier syndrome and Glanzman’s thrombasthenia) were excluded from
the study. This study was conducted via nonprobability, convenient sampling and the data was
analyzed via SPSS 21.0.

Results: Out of the total population of 60 patients with rare bleeding disorders, 55.2% (33) patients
were male and 44.9% (27) were female. The median age at presentation to the tertiary care hospital
was 9 years and 3 months, ranging from 4 months to 42 years. Among the rare blood disorders
observed in a group of 60 patients, the distribution of cases varied across different conditions. Factor
I (FI) accounted for 5 patients, making up approximately 8.33% of the total. Factor 11 (FIl) exhibited
a slightly higher prevalence, with 7 patients constituting around 11.67% of the sample. Factor V (FV)
presented in 9 patients, representing approximately 15.00% of the total cases. Combined factor V and
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factor VIII (FVIII) showed the highest occurrence, with 12 patients making up around 20.00% of the
sample. Factor VII (FVII) had a lower incidence, affecting 4 patients, or roughly 6.67% of the group.
Factor X (FX) was observed in 6 patients, accounting for approximately 10.00% of the cases.
Similarly, factor XI (FXI) presented in 8 patients, making up around 13.33% of the sample. Factor
X1 (FXI1) had a relatively low prevalence, affecting 3 patients, or approximately 5.00% of the
group. Lastly, the vitamin Kdependent clotting factors were identified in 6 patients, representing
roughly 10.00% of the cases.

Conclusion: Among the rare blood disorders, combined factor V and factor VIII deficiencies were
found to be most prevalent followed by deficiency of Factor V which is more prominent in male
population.
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INTRODUCTION

The heterogeneous diseases known as rare bleeding disorders (RBDs) are primarily inherited in an
autosomal recessive fashion. They arise from the absence or malfunction of one or more clotting
factors, such as factor | (FI), factor 1l (FII), factor V (FV), combined FV and factor VIII (FVIII),
factor VII (FVII), factor X (FX), factor XI (FXI), factor XIII (FXIII), and vitamin K-dependent
clotting factors.From 1 to 4 Three to five percent of all hereditary coagulation defects are rare bleeding
diseases, or RBDs.* [5] Depending on the cause of each condition, these patients' presentations and
bleeding patterns differ. Individuals suffering from fibrinogenemia may bleed to varying degrees.
Cord, mucosa, Gl tract, genitourinary, or central nervous system (CNS) haemorrhage are among the
common symptoms. Hematatomas and hemarthroses are two more typically occuring signs.
Fabrinogenemic women frequently undergo first-trimester abortions.[3].

Type | deficiency, or genuine hypoprothrombinemia, and type 1l deficiency, or dysprothrombinemia,
are the two phenotypes of prothrombin deficiency (PD), which affects about 1 in 2 million people [6].
Symptoms of factor V [FV] deficiency include menorrhagia, epistaxis, and bleeding from the skin
and mucous membranes. A million to one is the prevalence [7]. With an estimated frequency of 1 in
300,000-500,000, factor VI deficiency manifests as a bleeding condition akin to haemophilia [8].
Mutations in the LMAN1 and MCFD2 genes are linked to combined deficit of factors V and VIII [9].
Patients with this condition typically exhibit a broad spectrum of clinical symptoms, from post-
traumatic bleeding to mucosal/oral bleeding and spontaneous hematomas (12).

Serious bleeding symptoms, such as CNS, GI, or umbilical cord bleeding, as well as recurring
hemarthroses and hematomas, are present in patients with undetectable FX coagulant activity [3].
Initially, factor XI deficiency may present as an unintentional test abnormality or as a bleeding
problem. Roughly one in every million incidents occur [10]. Patients with FXIII coagulant activity
that is undetectable present with severe bleeding symptoms, such as hematomas and recurrent
hemarthroses, or bleeding in the central nervous system or umbilical cord. In women with significant
deficiencies, miscarriages are fairly prevalent. Only mucocutaneous bleeding may occur in patients
with moderate and mild insufficiency, or they may show no symptoms at all [3].

Standard laboratory coagulation tests are employed in the examination and diagnosis of uncommon
bleeding disorders, with the exception of FXIIID, wherein platelet count, thrombin time (TT),
prothrombin time (PT), activated partial thromboplastin time (APTT), and bleeding time (BT) are all
normal [11]Molecular analysis and specific factor activity can be utilised to validate the diagnosis and
detect RBDs precisely, respectively [12].

MATERIALS AND METHODS

This study was carried out at the Dept. of Pathology (Hematology) and the Diagnostic & Research
Laboratory — Liaquat University of Medical & Health Sciences, Jamshoro. There was a consistent
mechanism involved in all probable cases of hereditary clotting factor deficits. Both male and female
age groups were represented.

Diagnoses of hereditary clotting factor defects involving both intrinsic and extrinsic pathways were
excluded from the analysis. cases of functional platelet abnormalities (Glenzman's thrombasthenia
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and Bernard Soulier syndrome) that have been diagnosed. Every case of acquired bleeding disorders
that has been diagnosed.

Sociodemographic information was gathered from patients who satisfied the inclusion criteria at the
Liaquat University of Medical & Health Sciences, Jamshoro Diagnostic & Research Laboratory and
the Department of Pathology (Haematology), after the ethics committee of LUMHS's acceptance of
the research proposal. Informed consent was gained from the chosen patients before to the trial, after
they were informed about its nature and goal. The researcher employed a standardised proforma to
gather data. Age, gender, the presenting complaint, clinical and laboratory characteristics, and other
information were noted. Comprehensive laboratory tests, including a full blood count on a Sysmex
analyser, were carried out following the collection of 3 ml samples in sodium citrate tubes and 3 ml
in EDTA. After that, the Sysmex CA 600 Series automatic coagulation analyser was used to perform
the PT, APTT, Thrombin time, fibrinogen, and Factor assays (FV, FX, FllI).

SPSS v. 21.0 and Microsoft Excel 2016 were used for data analysis. Number and percentage (No &
%) were used to describe qualitative data (such as the type of hemostatic disease and the presenting
complaint). The statistical information, which included age, the frequency of specific hemostatic
diseases, and laboratory results, was presented as mean * standard deviation (X = SD).

RESULTS
Out of the total population of 60 patients with rare bleeding disorders, 55% (33) patients were male
and 45% (27) were female. The median age at presentation to the tertiary care hospital was 9 years
and 3 months, ranging from 4 months to 42 years.(figure 1)

Figure-1: Gender distribution

Gender

B Male M Female

Among the rare blood disorders observed in a group of 60 patients, the distribution of cases varied
across different conditions. Factor | (FI) accounted for 5 patients, making up approximately 8.33% of
the total. Factor Il (FII) exhibited a slightly higher prevalence, with 7 patients constituting around
11.67% of the sample. Factor V (FV) presented in 9 patients, representing approximately 15.00% of
the total cases. Combined factor V and factor VIII (FVIII) showed the highest occurrence, with 12
patients making up around 20.00% of the sample. Factor VII (FVII) had a lower incidence, affecting
4 patients, or roughly 6.67% of the group. Factor X (FX) was observed in 6 patients, accounting for
approximately 10.00% of the cases. Similarly, factor XI (FXI) presented in 8 patients, making up
around 13.33% of the sample. Factor X111 (FXIII) had a relatively low prevalence, affecting 3 patients,
or approximately 5.00% of the group. Lastly, the vitamin Kdependent clotting factors were identified
in 6 patients, representing roughly 10.00% of the cases. (table 1)
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Table-1: Distribution of rare bleeding disorders

RARE BLEEDING DISORDER | PERCENTAGE NUMBER
Factor | (FI) 8.33% 5
Factor 11 (FII) 11.67% 7
Factor V (FV) 15% 9
Combined FV and FVIII 20% 12
Factor VII (FVII) 6.67% 4
Factor X (FX) 10% 6
Factor XI (FXI) 13.33% 8
Factor XI1I (FXIII) 5% 3
Dependent ClottingFactor 10% 6
Total 100% 60

In terms of referral sites, the majority (35%, 21 individuals) were referred to medical facilities, while
15% (9 individuals) were referred for surgical consultations. Additionally, 20% (12 individuals) were
referred to OBGYN services, 10% (6 individuals) to the casualty department, and the remaining 20%
(12 individuals) to other departments. In terms of history of blood.(table 2)

Table-2: Site Referral

SITE OF REFERRAL PERCENTAGE NUMBER
Medical 35% 21
Surgical 15% 9

OBGYN 20% 12
Casualty 10% 6

Other 20% 12
TOTAL 100% 60

Hematological indices indicated a mean hemoglobin level of 10.5 with a standard deviation (SD) of
1.2, a mean corpuscular volume (MCV) of 90.2 with an SD of 5.7, a white blood cell count (WBC)
of 8.9 with an SD of 2.3, platelet count of 150 with an SD of 30, prothrombin time of 13.6 with an
SD of 1.9, and activated partial thromboplastin time (APTT) of 32.1 with an SD of 4.5.(table 3)

Table-3: Hematological Indices

INDICES MEAN +SD
Hemoglobin Level 10.5 1.2
MCV 90.2 5.7
WBC 8.9 2.3
Platelets 150 30
Prothrombin Time 13.6 1.9
APTT 32.1 4.5

Among the peripheral film findings, 35% (21 individuals) showed normal findings, 22% (13
individuals) had microcytosis, 18% (11 individuals) exhibited thrombocytopenia, 12% (7 individuals)
had anisocytosis, 8% (5 individuals) displayed poikilocytosis, and 5% (3 individuals) had multiple
findings combining the aforementioned conditions. These comprehensive findings provide valuable
insights into the demographic, clinical, and hematological aspects of patients with rare blood
disorders, aiding in their understanding and management.(table 4)
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Table-4: Most common Peripheral results

PERIPHERAL FILM FINDINGS PERCENTAGE NUMBER
Normal 35% 21
Microcytosis 22% 13
Thrombocytopenia 18% 11
Anisocytosis 12% 7
Poikilocytosis 8% 5

Multiple findings (Combination of above) 5% 3

TOTAL 100% 60

DISCUSSION

Among a cohort of sixty patients, the current study examined the distribution and prevalence of
uncommon bleeding diseases. The gender distribution showed that, at 55% of the sample, men made
up the majority, while women made up 45%. This result is consistent with earlier research showing a
higher incidence of uncommon bleeding diseases in men [13, 14]. Hormonal profile differences
between the sexes or hereditary variables could be the cause of the small male predominance [15].
With a median age of 9 years and 3 months and a range of 4 months to 42 years, the age range at
presentation in this study was wide. These results suggest that uncommon bleeding problems can
appear in children, adults, and infants at different phases of life. Previous research on uncommon
bleeding disorders has revealed age patterns that are similar [16, 17].

Mansouritorghabeh et al. [18] showed an incidence of 15.6% in the Iranian community, but 21.3% of
patients in Pakistan with inherited bleeding disorders had uncommon bleeding diseases. In our
community, combined FV and FVIII factor shortages accounted for 20% of rare bleeding disorders,
with factor XI deficiency coming in second at 13.33 percent. The most common unusual bleeding
illness, according to a study done at the Fars Haemophilia Centre, which is connected to Shiraz
University of Medical Sciences in Iran, is factor VII insufficiency, which is followed by factor X
deficiency [19]. According to Sharma et al. [20], factor VII and X111 deficiencies are the next most
frequent uncommon bleeding disorders after factor X deficiency. The most prevalent uncommon
bleeding diseases were found to be factor VII and factor V deficits in a retrospective examination of
156 patients in Turkey [21].

The prevalence of autosomal recessive illnesses is higher in areas with a high rate of consanguinity,
which makes the creation of diagnostic facilities necessary to guarantee correct diagnosis and timely
treatment [22]. 47.2% of Turkish people and 81.2% of our patients had consanguinity among patients
with uncommon bleeding diseases [23]. The most frequent complaint in our population was
mucocutaneous haemorrhage. Similar results were reported by Sharma et al. [24]. Clinically
substantial bleeding was seen in our sample of patients with factor X deficiency. Two patients with
factor X deficit, one with factor VIl and the other with factor X111 deficiency, experienced intracranial
bleeding. However, the most frequent cause of cerebral haemorrhage, according to an Indian study
[25], is factor XIII insufficiency.

By examining the particular rare blood illnesses found in this investigation, several prevalence
patterns were found. The highest frequency was seen in factor V plus factor VIII (FVIII), which is in
line with earlier studies emphasising the importance of this combination among uncommon bleeding
diseases [26]. Variations in prevalence rates for particular rare bleeding disorders have been observed
in other research, and these variations have been related to regional and genetic variances [27].
When comparing the results of this study to those of other studies, it's critical to take into account
differences in sample sizes, study sites, and methodology used. Regarding the gender distribution and
prevalence of particular rare bleeding disorders, some studies have found similar trends, while others
have found different patterns [28]. Variations in study design, genetic variability, and environmental
factors may all have an impact on these differences.
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CONCLUSION
Among the rare blood disorders, combined factor V and factor VIII deficiencies were found to be
most prevalent followed by deficiency of Factor V which is more prominent in male population.

REFERENCES

1. Skinner M, Myles E. World Federation of Hemophilia: 50 years of advancing treatment for all.
Haemophilia. 2013;19(4):475-480.

2. Dorgalalen A, Dadashizadeh G, Bamedi T. Hemophilia in Iran. Hematology. 2016;
21(5):300-310.

3. Peyvandi F, Di Michele D, Bolton-Maggs P, et al. Classification of rare bleeding disorders
(RBDs) based on the association between coagulant factor activity and clinical bleeding severity.
J Thromb Haemost. 2012;10(9):1938-1943.

4. Dorgalalen A, Naderi M, Hosseini MS, et al., editors. Factor XIII deficiency in Iran: a
comprehensive review of the literature. Seminars in thrombosis and hemostasis; 2015;41(3):323—
329.

5. Peyvandi F , Palla R, et al.,Coagulation factor activity and clinical bleeding severity in rare
bleeding disorders: results from the European Network of Rare Bleeding Disorders. J Thromb
Haemost. 2012;10: 615- 621.

6. Lancellotti S, Basso M, De Cristofaro R. Congenital prothrombin deficiency: an update. Semin

Thromb Hemost. 2013;39(06):596—606.

Huang J, Koerper M. Factor V deficiency: a concise review. Haemophilia.2008;14(6):1164-9.

Mariani G, Bernardi F. Factor VI deficiency. Semin Thromb Hemost. 2009; 35(4):400-6.

9. Karimi M, Cairo A, Safarpour MM, Haghpanah S, Ekramzadeh M, Afrasiabi A, et al. Genotype
and phenotype report on patients with combined deficiency of factor V and factor VIII in Iran.
Blood Coagul Fibrinolysis. 2014;25(4):360-3.

10. Gomez K, Bolton-Maggs P. Factor Xl deficiency. Haemophilia.2008;14(6): 1183-9.

11. Kitchen S, McCraw A, Echenagucia M. Diagnosis of hemophilia and other bleeding disorders. A
laboratory manual World Federation of Hemophilia. 2000: 53-56.

12. Hayward CP, Moffat K. Laboratory testing for bleeding disorders: strategic uses of high and low-
yield tests. Int J Lab Hematol. 2013;35(3):322—-333.

13. Smith NL, Chen MH, Dehghan A, et al. Novel associations of multiple genetic loci with plasma
levels of factor VII, factor VIII, and von Willebrand factor: The CHARGE (Cohorts for Heart
and Aging Research in Genome Epidemiology) Consortium. Circulation. 2010;121(12):1382-
1392.

14. Carcao M. Inherited Platelet Function Disorders. Hematology Am Soc Hematol Educ Program.
2011;2011:381-386.

15. Giansily-Blaizot M, Verdier R, Biron-Adréani C, et al. Intracranial haemorrhages in rare bleeding
disorders: results from the FranceCoagregistry. Haemophilia. 2013;19(1):e1-e4.

16. Lak M, Peyvandi F, Mannucci PM. Clinical manifestations and complications of childbirth and
replacement therapy in 385 Iranian patients with type 3 von Willebrand disease. Br J Haematol.
1999;107(2):379-386.

17. Mansouritorghabeh H, Manavifar L, Banihashem A, et al. An investigationof the spectrum of
common and rare inherited coagulation disorders in north-eastern Iran. Blood Transfus
2013;11:233-40.

18. Farjami A, Haghpanah S, Arasteh P, et al. Epidemiology of hereditary coagulation bleeding
disorders: a 15-year experience from Southern Iran. Hospital Practices and Research 2017;2: 113-
7.

19. Sharma SK, Kumar S, Seth T, et al. Clinical profile of patients with rare inherited coagulation
disorders: a retrospective analysis of 67 patientsfrom northern India. Mediterr J Hematol Infect
Dis 2012;4:2012057.

20. Fisgin T, Balkan C, Celkan T, et al. Rare coagulation disorders: a retrospective analysis of 156
patients in Turkey. Turk J Haematol 2012;29:48-54.

o N

Vol. 30 No. 18 (2023): JPTCP (1639- 1645) Page | 1644


https://jptcp.com/index.php/jptcp/issue/view/79

Rare Inherited Clotting Factor Defects Of Common Pathway

21.

22.

23.

24.

25.

26.

27.

28.

Jaouad IC, Elalaoui SC, Shiti A, Elkerh F, Belmahi L, Sefiani A. Consanguineous marriages in
Morocco and the consequence for the incidence of autosomal recessive disorders. J Biosoc Sci
2009;41:575-81.

Salcioglu Z, Bayram C, Sen H, et al. Congenital factor deficiencies in children: a report of a
single-center experience. Clin Appl Thromb Hemost2018;24:901-7.

Castaman G, Eikenboom JCJ, Bertina RM, Reitsma PH. Factor V Leiden and related FV
mutations: risk factors for venous thromboembolism in plasma protein S deficiency. Arterioscler
Thromb Vasc Biol. 1997;17(9):1533-1537.

Eikenboom JC, Castaman G, Vos HL, Bertina RM, Rodeghiero F, Reitsma PH. Characterization
of six missense mutations in the type 1B von Willebrand disease (VWD) phenotype. Thromb
Haemost. 1999;81(2):294-301.

Srivastava A, Brewer AK, Mauser-Bunschoten EP, et al. Guidelines for the management of
hemophilia. Haemophilia. 2013;19(1):e1-e47.

Peyvandi F, Mannucci PM, Garagiola I, et al. A randomized trial of factor VIII and neutralizing
antibodies in hemophilia A. N Engl J Med. 2016;374(21):2054-2064.

Makris M, Preston FE, Higson NA, et al. Epidemiology of factor VII deficiency in the UK. BrJ
Haematol. 1999;105(1):111-116.

Kadir RA, Economides DL, Sabin CA, Owens D, Lee CA. Variations in coagulation factors in
women: effects of age, ethnicity, menstrual cycle and combined oral contraceptive. Thromb
Haemost. 1999;82(5):1456- 1461.

Vol. 30 No. 18 (2023): JPTCP (1639- 1645) Page | 1645


https://jptcp.com/index.php/jptcp/issue/view/79

