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Abstract :

Background : Globally, around 26-45% of the population
has a history of gum and nose bleeding, which may result
from thrombocytopenia or factors deficiency. Saudi Arabia
has a higher incidence of coagulopathy and frequent factor
deficiencies.

Methodology : This study was conducted on 119 participants.
Patients were recruited from King Faisal Medical Complex-
Taif, Saudi Arabia, from February 2023 to April 2023. Blood
was collected, and a complete blood count (CBC) test was
performed to assess platelet number and prothrombin time (PT)/
international normalized ratio (INR) and activated partial
thromboplastin time (APPT) was also done to evaluate
coagulation factors. A mixing study was performed for
participants with abnormal coagulation profiles.

Result : The study included 65 (55%) males and 54 (45%)
females with an average age of 37 £ 19 years from Taif City.
68.1% (81/119) of the total participant had coagulopathy. 61.1%
(73/199) had abnormal coagulation profiles, and only 6.7%
(8/119) had thrombocytopenia. Individuals with prolonged
coagulation time were categorized into three groups: 20.2% had
a prolonged PT/INR and normal APTT, 17.6% (21/119) were
with abnormal APPT and normal PT/INR and 23.5% (28/119)
had abnormal PT/INR and APTT. Of the 73 study participants
with prolonged coagulation time, 80.8% (59/73) and 19.2%
(14/73) were due to factor deficiency and factors inhibitors,
respectively. Multivariable analysis showed that individuals
aged 46-65 (AOR = 7.11 (1.20: 41.99) or with a family history
of coagulopathy (AOR= 19.45 (2.05: 184.24) were significantly
associated with abnormal coagulation parameters.

Conclusion : This study indicated that coagulopathy is more
frequent due to factor deficiencies in Saudi Arabia patients with
a bleeding history. Also, it showed that chronic disorders are
associated with bleeding disorders.

Copyright: © 2021 The Authors. Published by Medical
Editor and Educational Research Publishers Ltd. This is an
open access article under the CC BY-NC-ND license
(https://creativecommo ns.org/lic enses/by-nc-nd/4.0/).

2697 | MEERP LTD

IMRHS 6 (8), 2697-2707 (2023)


https://jmrhs.info/
https://doi.org/10.52845/JMRHS/2023-6-8-4

Coagulopathy and its Associated Factors among Patients with Bleeding History at the King Faisal
Medical Complex in Taif City

Introduction

Hemostasis is the body's response to vascular
damage and includes several events at a site of
vascular injury. The maintenance of circulatory
hemostasis is achieved by balancing bleeding and
clotting. Maintaining blood within a broken blood
vessel is crucial for hemostasis. The hemostatic
system consists of four components, which are
platelets, coagulation factors, fibrinolytic proteins,
and vasculature (Dorgalaleh et al.,2018).

There are two types of hemostasis: primary and
secondary. Primary hemostasis is the initial
response to vascular injury. It is a rapid and short
process that involves platelets, circulating
fibrinogen, and sticky proteins found in the
subendothelial matrix like collagen and von
Willebrand factor. Primary hemostasis leads to the
creation of a stable platelet plug, which can then
serve as the foundation for a fibrin network.
Secondary hemostasis is a delayed and long-term
response. It involves platelets and the coagulation
system.  Multiple coagulation factors are
sequentially  activated  during  secondary
hemostasis, resulting in the development of stable
fibrin clots on top of the platelet plug that has
been previously formed (Annum Malik et al.,
2021).

The impairment of the coagulation compartments
causes either hemorrhage or thrombosis. An
abnormality in the blood vessel wall or platelet
causes a primary hemostasis disease (McMichael,
2005).

Platelet disorders include qualitative and
quantitative abnormalities and cause minimal to
severe bleeding. Clinically significant bleeding
only occurs when there are severe abnormalities in
platelet function or severe thrombocytopenia
(Arrieta-Blanco et al., 2014). Chances of bleeding
are increased when the number of platelets is
between 50.000 and 100.000 / mma3. Platelets <
20.000 / mm3 can cause spontaneous bleeding
(Arrieta-Blanco et al., 2014).

Thrombocytopenia is caused by hereditary or
acquired conditions that contribute to reduced
platelet production, increase their destruction, or
alter the distribution. However, some cases of
thrombocytopenia are idiopathic, such as
idiopathic thrombocytopenic purpura, which is the

most common form of thrombocytopenia (Pietras
& Pearson-Shaver, 2022).

Secondary bleeding diseases are characterized by
either qualitative or quantitative abnormality in
the procoagulant factors or their inhibitors, such as
inhibitors directed against specific factors,
anticoagulants, direct thrombin, and non-specific
inhibitors (Mokhtar, 2012).

Coagulation disorders are also classified into
inherited and acquired disorders. A coagulopathy
caused by a deficiency in coagulation factors may
cause spontaneous hemorrhages following trauma
or surgery. In a few rare instances, acquired
coagulopathies brought on by coagulation factor
consumption or the existence of autoantibodies to
coagulation factors result in a partial or whole
neutralization of their function, encouraging their
quick removal from circulation. The clinical
picture of acquired bleeding disorders usually
differs from those of congenital. It includes a
broad spectrum of clinical manifestations ranging
from minimal or no bleeding to life-threatening
events (Menegatti et al., 2019).

Hereditary coagulation disorders involve various
conditions, including Hemophilia. There are
400,000 contaminated individuals worldwide with
hemophilia. In Saudi Arabia, the number of
hemophilic patients ranging between 3000 - 4000
individuals, 99% of whom are men (Ahmad et al.,
2008). The most prevalent severe inherited
bleeding condition is hemophilia A. It is defined
by a deficiency of factor VIII (FVIII), causing
insufficient thrombin production and impairment
of hemostasis. Hemophilia A is an X-linked
recessive disorder that most commonly presents in
males during childhood but can also affect
females. In 30% of patients, it is caused by de
novo mutations in the gene encoding FVIII.

Coagulopathy is a common cause of mortality and
morbidity (Tarek Owaidah,2020). Between 26 and
45 % of healthy individuals worldwide have
experienced bleeding symptoms that may be
caused by thrombocytopenia, factor insufficiency,
or pathological inhibitory factors (Aynalem et
al.,2021). In Saudi Arabia, a higher incidence of
coagulopathy has been reported (AlSaleh et al.,
2020). Compared to the Western population, the
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Saudi population had frequent coagulation factors
deficiencies. Also, it has been reported that
bleeding disorders were more often in men than
women (38 vs. 26, respectively) (AlSaleh et al.,
2020). Therefore, this study will assess
coagulopathy among patients with a bleeding
history in Taif City and explore its associated
factors.

Materials and Methods
Study Design and Population

The current study was performed at the College of
Applied Medical Sciences, Taif University, Taif.
The study included 119 participants with a history
of bleeding symptoms. Samples were taken after
receiving approval from the scientific research
ethics committee in King Faisal Medical Complex
(KFMC), Taif, Saudi Arabia (IBR Registration
number with KACST, KSA H-02-T-123;
Approval number 2022-A-46). Patients were
recruited from King Faisal Hospital in Taif City,
Saudi Arabia, from February 2023 to April 2023.
The prior consent form was obtained from each
participant. Patients who are on anticoagulant
therapy or antiplatelet drugs were excluded.
Hemolyzed specimens or with an inappropriate
ratio of anticoagulant to blood were also excluded.

Data Collection Procedures
Sociodemographic and Clinical Data

Sociodemographic and clinical data were
collected using a questionnaire. The questionnaire
includes three variables for the Sociodemographic
assessment, including gender, age, and marital
status, and eight variables for the clinical
characterization, including taking medication for
chronic disease, using antibiotics, having a family
history of bleeding, diabetes, hypertension,
cardiovascular disease, respiratory system, and
liver disease.

Sample Collection and Laboratory Assays

6 ml of venous blood was collected using a
syringe and needle sample collection system. 3 ml
was drawn into an EDTA test tube for CBC
(Platelet) analysis, and 3 ml was transferred into a
sodium citrate anticoagulated test tube for the
coagulation profile.

Platelet Count

The platelet count was done by a Sysmex KX-21
hematology analyzer as per manufacturer
instructions. Sysmex KX-21 is an in vitro
diagnostic ~ automatic ~ multi-parameter (18
parameters) for blood cells count.
Thrombocytopenia is defined by platelets number
150.000/mm3 or below.

Coagulation Tests (PT/INR and APTT)

the citrated blood samples were centrifuged at
3000 -3500 rpm for 5 minutes. Platelet-poor
plasms (PPP) were separated in Eppendorf tubes.

For prothrombin time,100 pum of control and test
plasmas were added to two different test tubes and
incubated at 37°c for 3 min, then 200 um of
prewarmed thromboplastin reagent was added into
each tube and then mixed well. The time taken
from the addition of thromboplastin reagent to the
formation of the fibrin clot was measured. The
assay was performed in duplicate, and the average
was read as PT.

For APTT, the tubes were incubated at 37°c for 3
min, and then 50 pm of control and test plasma
were put in 2 different prewarmed tubes. After
that, 50 um of APPT reagent was added to the
control and test plasma and re-incubated at 37°c.
The Stopwatch was started as soon as the APPT
reagent was added. At the end of 3 minutes, 50
pum of prewarmed Cacl was added and mixed with
the mixture (plasma and APPT reagent). The time
taken from adding APPT reagent to the fibrin clot
formation was measured. The assay was
duplicated, and the average of the two test
readings was indicated as APPT.

Normal Pooled Plasma Preparation

A normal pooled plasma (NPP) was prepared for
the mixing study. It is a mixture of the sodium
citrate anticoagulated blood plasma received from
30 healthy donors of both genders with normal
PT/INR and APPT. The mixture (NPP) is
screened for coagulation profiles, and if both
PT/INR and APPT were normal, the NPP was
stored at — 20 for the mixing study(Kershaw and
Orellana, 2013).

Mixing Test

The patient's PPP with an abnormal coagulation
profile was diluted 1:1 with NPP and mixed
carefully. The mixture was analyzed for the
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PT/INR and APTT, as previously explained. The
following guidelines were wused for the
interpretation. A factor deficiency or weak
inhibitors were indicated if the addition of NPP to
the patient PPP corrected the APTT or PT at the
immediate phase; otherwise, a potent inhibitor is
indicated. Incubated mixing test was then
performed for samples that were corrected at the
immediate phase. The mixture was incubated at
37° C for 1-2 hours and then analyzed for
coagulation profiles. If the mixture had a normal
PT/INR and APPT, A factor deficiency was
indicated. If the addition of NPP at the incubation
phase did not correct the APTT or PT, weak
inhibitors  (primarily 1gG  antibody) were
indicated.

Data Analysis Method

SPSS, version 20.0 (SPSS Inc., Chicago, Illinois,
USA), was used for statistical analysis. Qualitative
data were expressed as frequency and percentage,
and quantitative data were expressed as meant
standard deviation (SD) and Chi-square was
applied. Logistic regression was used to find out
the association between the independent variable
with the categorical outcome variable and

calculate odds ratio with a 95% confidence
interval.

variables with P-value < 0.2 were exported to
multivariate logistic regression Significance was
indicated if the P value < 0.05.

Results
Sociodemographic and Clinical Characteristics

The current study included 119 study participants;
65(55%) were male, and 54(45%) were female
from Taif City. The mean age of the study
participants was 37 * 19 years, ranging from 3 to
65 years. The majority of 68 (57.1%) and
67(56.3%) of the study participants were in the
age range of 18-45 years and married,
respectively (Table 1). Investigation of the clinical
characteristics of the study's participants showed
that 37 (31.1%) were taking different medications
for chronic disease, 13 (10.9%) used antibiotics
regularly, and 12 (10.1%) had with a history of
coagulopathy. Additionally, it found that 28
(23.5%) of the total subjects had diabetes, 31
(26.1%) had hypertension, 33 (27.7%) with
cardiac disease, 17(14.3%) had respiratory
disease, and 9 (7.6%) were with liver disorders.

Table 1. Sociodemographic and clinical characteristics of the study participants

Total n (%)
<18 15 (12.6)
18 - 45 68 (57.1)
Age 46 - 65 21 (17.6)
> 65 15 (12.6)
Male 65 (54.6)
Gender Female 54 (45.4)

_ Married 67 (56.3)
Marital Status Single 52 (43.7)
Take medication for a | Yes 37 (3L.1)
chronic disease No 82 (68.9)

— Yes 13 (10.9)
Use antibiotics regularly - o 106 (89.1)
_ Yes 12 (10.1)
History of coagulopathy = o 107 (89.9)
_ Yes 28 (23.5)
Diabetes No 91 (76.5)

_ Yes 31 (26.1)
Hypertension No 88 (73.9)
Cardiac disease NoO 86 (72.3)
Respiratory disease Yes 17 (14.3)
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No 102 (85.7)
: . Yes 9 (7.6)
Liver disorders No 110 (92.4)
Laboratory  Finding of  Coagulopathy Chi-square test showed that patients with
Parameters thrombocytopenia had a high percentage (25%) of

Coagulopathy parameters, including platelet
count, prothrombin time (PT), international
normalized ratio (INR), and activated partial
thromboplastin time (APTT), were measured.
Table 2 shows that 68.1% (81/119) of the total
participant had coagulopathy. 61.1% (73/199)
were with abnormal coagulation profile and only
6.7% (8/119) had thrombocytopenia. Individual

using medication for chronic disease (P < 0.001).
Prolonged PT/INR was significantly higher in
patients aged >45 years (33.3%), (P = 0.04). In
addition, prolonged APTT was higher in the
individual with a history of coagulopathy (41.7%),
(P = 0.02). On the other hand, participants with
abnormal PT/INR and APTT had a high
prevalence of taking medication (43.2%) and
chronic disorders, including diabetes (42.9%),

with prolonged coagulation time were categorized

into 3 groups: 20.2% had a prolonged PT/INR and hilge;rot/ensli)oz 0 ((;(1)51'2%) and  cardiac ~ diseases
normal APTT, 17.6% (21/119) were with (48.5%) (P = 0.001).
abnormal APPT and normal PT/INR and 23.5%
(28/119) had abnormal PT/INR and APTT.
Table 2 Characteristics of coagulopathy abnormality in patients’ group
Thrombocytope | Prolonged Prolonged Prolonged
nia PT/INR APTT PT/INRAPTT
(8/119)
YesN | NoN YesN | NoN YesN | No Yes N No N
(%) | (%) (%) | (%) (%) | (%) (%) (%)
2 13(86.7) [ 0(0.0) |15 9 (60.0) | 6 40.0) 15
<18 | (133 (100.0) 0000) | (100.0)
_ 5 63 (92.6) | 12 56 7 (10.4) | 60 11
e 18:45 1 7 4 (17.6) | (82.4) 896) | (162) |°7 (©38)
g 665 |1 20 (95.2) | 7 14 3(15.0) | 17 10 11 (52.4)
' (4.8) (33.3)* | (66.7) (85.0) | (47.6) '
0 15 5 10 2(13.3) | 13
>65 1 00) |(1000) |(33.3)* | (66.7) 867) | [ 46:7) |8(533)
4 61 (93.8) | 12 53 9(14.3) | 54 16
Gender Male | 5 (18.5) | (815) 857) | (248 |*0754)
Female | 4 50 (92.6) | 12 42 12 42 12 42 (778)
(7.4) (222) | (77.8) | (22.2) |(77.8) |(22.2) '
NE 62 (92.5) | 14 53 15 51 20
Marital Status Married | 7 gy 209) | (790 |27 |@73) |(og |47 (0D
Single | 3 49 (94.2) | 10 42 6 (11.8) | 45 8 (15.4) | 44 (84.6)
9€ | 5.8 (19.2) | (80.8) (88.2) ' '
Take 3 8 (21.6) | 29 7 (19.4) | 29 16
edication for | Y& SiS.O) 9 (75.0) (78.4) (80.6) 513.2) 21 (56.8)
a chronic
. 5 102 16 66 14 67 12
disease No 147y |(@53) |95 |(8s5) |(17.3) | @27) |@ae) | 0@
Use antibiotics 0 13 3(23.1) | 10 2(16.7) | 10
reqularly Yes  10.0) | (100.0) (76.9) (833) |*(308) [9(69.2)
2701 | MEERP LTD JMRHS 6 (8), 2697-2707 (2023)
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8 98 (92.5) | 21 85 19 86 2
No (7.5) (198) | (802) |(@81) |@L9) |26 |82074
1 36 (97.3) | 3(25.0) | 9 5 7 1
History  of | & | @7) (750) | @17~ | (583) |83 |1 OLD
coagulopathy 7 75(915) | 21 86 16 89 27
No | g5 (196) |(80.4) |(152) |(8a8) |(252) |B80(748)
1 27 (96.4) | 7(25.0) | 21 7(25.0) | 21 12
Yes | (36) (75.0) (75.0) | (429) |16 (57.1)
Diabetes *x
7 84 (92.3) | 17 74 14 75 16
No (7.7) 187) | (813) |(157) |@a3) |@re | 706249
1 30 (96.8) | 8 (25.8) | 23 7(233) | 23 14
Yes | (32) (74.2) (767) | (452) |17 (54.8)
Hypertension **
7 81(92.0) | 16 72 14 73 14
No (8.0) (182) | (81.8) |(61) |39 |@s9 |44
1 32(97.0) | 8(24.2) | 25 7(219) | 25 16
Carding Yes | (3.0) (75.8) (81) | (485 |17(5L5)
disease
7 79 (91.9) | 16 70 14 71 12
No | g1 (186) |(81.4) | (165) |(835) |(14a0) |/4®80)
1 16 (94.1) | 4 (235) | 13 2 (12.5) | 14
Respiratory Yes (5.9) (76.5) (87.5) 7(41.2) 110(58.8)
disease 7 95(93.1) | 20 82 19 82 21
No | 69 (196) | (80.4) | (188) |(812) |06 |81(794)
0 9 (100.0) | 3 (33.3) | 6 1(11.1) | 8 5
Liver Yes |00 (66.7) 88.9) |44 | (556
disorders 8 102 21 89 20 88 24
No 7.3) | (@27 | @91 |89 |ass |@15 |@1s |86(782)

e *Indicates statistically significant difference P < 0.05

** indicates highly significant difference P < 0.001

Individuals with abnormal coagulation time were
investigated further with a mixing study to explore
the reasons contributing to coagulopathy, whether
factor deficiency or factor inhibitory. Mixing
testes (Figure 1) found that, Of the 73 study
participants with prolonged coagulation time,
80.8% (59/73) and 19.2% (14/73) were due to
factor deficiency and factors inhibitors,
respectively. 78.6% (22/28) of patients with
prolonged PT and APTT showed a corrected

mixing study, while 6(21.4%) of prolonged PT
and APTT remind uncorrected. Patients with
abnormal APTT showed correction in 66.7%
(14/21) whereas 33.3% (7/21) were reminded with
prolonged APTT mixing study. On the other hand,
most patients with abnormal PT/INR 95.8%
(23/124) showed normal PT/INR mixing study,
while only 4.2% (1/24) patient had an uncorrected
result.
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Figure 1. Mixing study results in patients with abnormal coagulation profile

Coagulopathy Associated Factors

Bivariate logistic regression analysis showed that
study participants aged 46-65 (COR =8.7; 95%
Cl: 1.83, 41.78), married (COR = 3.18 (1.47:
6.84), take medication (COR = 2.56 (1.07: 6.09),
with history of coagulopathy (COR = 7.98 (0.99:
64.09), or with diabetes (COR = 5.14 (1.65:
16.02), hypertension (COR = 4.53 (1.59: 12.89)
and cardiac disease (COR = 5.10 (1.80: 14.46)
were associated with coagulopathy. However, in
multivariable analysis, only age 46-65 (AOR =
711 (1.20: 41.99) and family history of
coagulopathy (AOR= 19.45 (2.05: 184.24) were
significantly associated with abnormal coagulation
parameters (Table 3).

68.1% (81/119) of the total participant had

abnormal coagulation profile, and only 6.7%
(8/119) had thrombocytopenia. Individuals with
prolonged coagulation time were categorized into
3 groups: 20.2% had a prolonged PT/INR and
normal APTT, 17.6% (21/119) were with
abnormal APPT and normal PT/INR and 23.5%
(28/119) had abnormal PT/INR and APTT.
Mixing testes (Figure 1) found that Of the 73
study participants with prolonged coagulation
time, 80.8% (59/73) and 19.2% (14/73) were due
to factor deficiency and factor inhibitors,
respectively. Multivariable analysis only age 46-
65 (AOR = 7.11 (1.20: 41.99) and family history
of coagulopathy (AOR= 19.45 (2.05: 184.24)
were significantly associated with abnormal
coagulation parameters

coagulopathy. 61.1% (73/199) were with
Table 3 Coagulopathy associated factors
Bivariate logistic[Multivariable  logistic
regression regression
0, 0,
Coagulopathy COIR (g P Value SOl (a P Value
Cl) Cl)
Yes N (%) [No N (%)
Male 36 (55.4) 29 (44.6) 1 0.15 1 0.9
Gender 1.7 (0.83: 1.07 (0.38:
Female (37 (68.5) 17 (31.5) 3.73) 2.97)
<18 |11(733) ?26 . 1 <0001 |1 0.002
Age :
. 2.36 (0.36: 1.98 (0.23:
18:45 |29 (42.6) 39 (57.4) 15.46) 16.83)
2703 MEERP LTD JMRHS 6 (8), 2697-2707 (2023)
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. 1 8.74 (1.83: 7.11 (1.20:
Ssln  AVERZ) 41.78) 41.99)
2 0.33 (0.03: 0.22 (0.02:
>65  13(86.7) |33 3.96) 2.99)
. 3.18 (1.47:
M 49 (73.1 18 (26.9 0.003 1 .
Marital arried (73.1) (26.9) 6.84) 0.89
Status single [24(62) |28(38) |1 107 (0.38:
3.07)
9 2.56 (1.07:
Y 28 (75.7 0.03 1
Take € (157) | 043) 6.09)
medication | 45 (54.9) |37(45.1) |1 ;
8 5
Use  [YeS 1515 (38.5) . Bl -
antibiotics 0.99 (0.30:
regularly No 65 (61.3) 41 (38.7) ' o -
3.24)

. 1 7.98 (0.99: 1945  (2.05:
Ffam||y Yes 11 (91.7) (8.3) 64.09 0.05 184.24) 0.01
history of
coagulopathy [No 62 (57.9) 45 (42.1) 1 1

4 5.14 (1.65:
| Yes 24 (85.7) (14.3) 16.02) 0.005 1 0.37
Diabetes 0.26 (0.01:
No 49 (53.8) 42 (46.2) 1 5.12)
5 453 (1.59:
_ Yes 26 (83.9) (16.1) 12.89) 0.005 1
Hypertension
No 47 (53.4) |41 (46.6) |1 -
5 5.10 (1.80:
Y 28 (84.8 0.002
Cardiac e (84.8) (15.2) 14.46)
disease No 45(52.3) |41(47.7) |1
5
Y 12 (70.6 1 0.40 -
Respiratory e e, (29.4)
disease 0.62 (0.20:
No 61 (59.8) 41 (40.2) 1.89) -
7 2
Y 1 0.30 -
Liver € (77.8) (22.2)
disorders NO 66 (60.0) 44 (40.0) (2)4112) (0.09: )
COR: Crude odds ratio AOR: Adjusted odds ratio
Discussion Khandhar, 2021). Hemophilia is the most

Coagulopathy is a global health problem that
results in mortality  and morbidity.
Thrombocytopenia, mainly acquired, is the
primary cause of bleeding disorders (Jinna and

common heredity coagulopathy disease (Doherty
and Kelley, 2019). In Saudi Arabia, a higher
incidence of coagulopathy has been reported. This
study aims to assess coagulopathy and its
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associated factors among patients with a bleeding
history in Taif City.

The current study found that the overall incidence
of coagulopathy was 68.1%, which is considered a
high public health problem. Subjects of this study
were recruited from the hospital, which may
contribute to the high prevalence shown in this
study.

Among individuals with coagulopathy, 61.1%
were with abnormal coagulation profile, and only
6.7% had thrombocytopenia.

Thrombocytopenia is commonly associated with
bleeding diathesis patients (Jinna and Khandhar,
2021). However, the current study showed a low
prevalence of thrombocytopenia in contrast to the
published evidence where a high incidence of
thrombocytopenia has been reported by a study
conducted in Canada (13.3%) (Williamson et al.,
2013)well as a study conducted in America
(47.6%) (Venkata et al., 2013). However,
differences in the study population and in socio-
economy may contribute to the variability of the
results. On the other hand, it appears that
coagulopathy in patients with a bleeding history in
this study was mainly caused by an abnormality in
coagulation factors, where the majority, (61.1%),
showed abnormal coagulation profiles.

Coagulopathy incidence due to factor deficiency
and factor inhibitory among abnormal coagulation
profiles were 95.8% (59/ 73) and 19.2% (14/73),
respectively, based on findings of the mixing
study. Also, our study found significant history of
coagulopathy in individuals with prolonged APTT
(P =0.02). Participants with abnormal PT/INR and
APTT were significantly associated with chronic
disorders, including diabetes, hypertension, and
cardiac diseases (P <0.001) and taking medication
(P <0.01).

Logistic regression analysis indicated that a family
history of coagulopathy was significantly
associated with coagulopathy. Study participants
with a family history of coagulopathy were nearly
nineteen times more likely to develop bleeding
disorders than those without a history of the
disease. This indicates that factor deficiency is
more likely frequent in Saudi people. Consistent
with our findings, a recent study reported the high
prevalence of coagulation factors deficiency in
Saudi Arabia (AlSaleh et al.,, 2020). More

recently, high percentage (73.3%) of hemophilia
A has been recorded among the Saudi population
(Owaidah et al., 2017) .

Different variables in bivariant analysis were
significantly linked to coagulopathy such as, age,
marital status, medication, diabetes, hypertension,
and cardiac diseases however, the multivariant
analysis showed only patients aged 45-65 were
significantly associated with bleeding disorders.
Advancing age is characterized by an imbalanced
hemostatic system that requires medication which
in turn predisposes the elderly to bleeding (Kruse-
Jarres, 2015). Aging is commonly associated with
modification in immune regulation, renal function
changing, and a multitude of other disease
processes and these may contribute to cause
acquired coagulopathy (Kruse-Jarres, 2015)

Moreover, it has been demonstrated that there is
an association between coagulopathy and chronic
diseases (Nugent et al., 2018). Cardiac disease and
diabetes mellitus (DM) are directly accompanied
by bleeding disorders (Williamson et al., 2013)
(Kabel, 2014). Medication for chronic diseases
impacts the normal hemostasis process (Sinan,
2015). Mehta et al., (2016) reported that
coagulopathy in a patient with cardiac disease is
frequently due to medications that they use.
Several drugs contribute to thrombocytopenia and
abnormal coagulation profiles, such as heparin,
warfarin, glycoprotein I1b/ll1a receptor inhibitors,
and thienopyridines (Mehta et al., 2016).

This study has some limitations. Firstly, the
sample size is small because of time limitations.
Secondly, due to the constraint of resources, other
components of hemostasis could not be assessed
in this study, such as platelet function, and Von
Willebrand factors. Also, we could not perform
some advanced techniques that can measure the
concentration and activity of coagulation factors
and techniques that determine the factor
inhibitors.

Conclusion

The present study demonstrated coagulation
abnormality among patients with a bleeding
history and its associated factors at the King Faisal
Medical Complex in Taif City. The primary cause
of bleeding disorders was related to abnormal
coagulation profiles, while thrombocytopenia was
less frequent. Factor deficiencies were more
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common in patients with coagulopathy than factor
inhibitory. Chronic diseases were also found to
associate with coagulopathy among individuals
with a bleeding history.

Acknowledgments

The authors would like to sincerely thank the
participants  for  completing the  study
questionnaire. In addition, the researcher would
like to acknowledge the deanship of scientific
research, Taif University, for funding this work.

Declarations

Authors’ contributions

Conceptualization, HM.A. A.M.A., Y.AA. and
E.F.A.; methodology, HM.A. AM.A. Y.AA.
and A.S.A; software, E.F.A, AF.G., FA., and
A.A.A; validation, HM.A., EF.A and HAA;
formal analysis, H.M.A., EF.A., HAA and
A.S.A; resources, E.F.A, AF.G., FAA. and
A.S.A; data curation, AM.A., Y.AA.and AS.A,;
writing—original draft preparation, A.M.A.,
Y.AA. and H.A.A.; writing—review and editing,
H.M.A., AFG., FAA., and M.A; All authors
have read and agreed to the published version of
the manuscript.

Funding

The authors received no specific funding for this
work.

Availability of data and materials

All data that support study's finding is contained
within the manuscript.

Ethical consideration

The study was carried out after receiving approval
from the scientific research ethics committee in
King Faisal medical complex (KFMC), Taif,
Saudi Arabia (IBR Registration number with
KACST, KSA H-02-T-123; Approval number
2022-A-46). Moreover, prior consent form was
obtained from each participant.

Competing interests

The authors declare that there is no conflict
of interest regarding the manuscript publication.

References

1.

10.

Kruse-Jarres, R., 2015. Acquired bleeding
disorders in the elderly. Hematology 2014, the
American Society of Hematology Education
Program Book, 2015(1), pp.231-236.

Ahmad, F., Kannan, M., Ranjan, R., Bajaj, J.,
Choudhary, V.P. and Saxena, R., 2008.
Inherited platelet function disorders versus
other inherited bleeding disorders: An Indian
overview. Thrombosis Research, 121(6), pp.
835-841.

Alsaleh, K.A., Al-Numair, N., alsuliman, A.,
Zolaly, M., Albanyan, A.M., alotaishan, N.,
Abudouleh, E., Bayoumy, N., Tarawah, A.,
alzahrani, F. And alallaf, F., 2020.
Arrieta-Blanco, J.J., Orfate-Sanchez, R.,
Martinez-Lopez, F., Ofiate-Cabrerizo, D. and
Cabrerizo-Merino, M.C., 2014. Inherited,
congenital and acquired disorders by
hemostasis (vascular, platelet & plasmatic
phases) with repercussions in the therapeutic
oral sphere. Medicina Oral, Patologia Oral y
Cirugia Bucal, 19(3), p.e280

Aynalem, Melak, Elias Shiferaw, Yemataw
Gelaw, and Bamlaku Enawgaw.
"Coagulopathy and its associated factors
among patients with a bleeding diathesis at the
University of Gondar Specialized Referral
Hospital, Northwest Ethiopia." Thrombosis
Journal 19, no. 1 (2021): 1-12.

Bashir, B.A., The Science Beyond the
Technigue. IJCMCR. 2023; 25 (1), 5.

Doherty, T.M. and Kelley, A., 2019. Bleeding
disorders.

Dorgalaleh, A., Daneshi, M., Rashidpanah, J.
And Roshani Yasaghi, E., 2018. An overview
of hemostasis. Congenital Bleeding Disorders,

pp.3-26.
Kabel, A.M., 2014. Bleeding disorders:
insights  into  aetiology,  pathogenesis,

diagnosis and management. Int J Hematol
Disord, 1(1), pp.22-26.

Malik, A., Rehman, F.U., Shah, K.U., Naz,
S.S. and Qaisar, S., 2021. Hemostatic
strategies for uncontrolled bleeding: a
comprehensive update. Journal of Biomedical
Materials Research Part B: Applied
Biomaterials, 109(10), pp.1465-1477.

2706 | MEERP LTD

JMRHS 6 (8), 2697-2707 (2023)



11

12.

13.

14.

15.

16.

Coagulopathy and its Associated Factors among Patients with Bleeding History at the King Faisal
Medical Complex in Taif City

. Mcmichael, M., 2005. Primary hemostasis.
Journal of veterinary emergency and critical
care, 15(1), pp.1-8.

Mehta, C., George, J.V., Mehta, Y., Ali, M.T.
and Singh, M.K., 2016. Incidence and risk
factors for thrombocytopenia in the intensive
care units of a tertiary hospital in northern
India. Southern African Journal of Critical
Care, 32(1), pp.28-31.

Menegatti, M., Biguzzi, E. And Peyvandi, F.,
2019. Management of rare acquired bleeding
disorders. Hematology 2014, the American
Society of Hematology Education Program
Book, 2019(1), pp.80-87.

Mokhtar GM, Tantawy AA, Adly AA,
Telbany MA, ElI Arab SE, Ismail M. A
longitudinal prospective study of bleeding
diathesis in Egyptian pediatric patients: a
single-center  experience. Blood Coagul
Fibrinolysis. 2012;23(5):411-8

Nugent, D.J.,, Romano, A.A., Sabharwal, S.
and Cooper, D.L., 2018. Evaluation of
bleeding disorders in patients with Noonan
syndrome: a systematic review. Journal of
Blood Medicine, pp.185-192.

Owaidah, T., Al Momen, A., Alzahrani, H.,
Almusa, A., Alkasim, F., Tarawah, A., Al

18. Sinan,

Ataya,
Alzahrani, H., Alesimi, A., S. Al-Ghamdi,
A., Alnemari, R., A. Alsaiari, A., F. Gharib,
A., Alrehaili, A. A., & Bakhuraysah, M. M.

Nouno, R., Al Batniji, F., Alothman, F.,
Alomari, A. and Abu-Herbish, S., 2017. The
prevalence of factor VIII and IX inhibitors
among Saudi patients with hemophilia:
Results from the Saudi national hemophilia
screening program. Medicine, 96(2).

17. Pietras, N.M. and Pearson-Shaver, A.L., 2022.

Immune Thrombocytopenic Purpura. 2022
May 10. StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing.—2022.

u.Y., 2015. The Cardiac Related
Thrombocytopenia. J Hematol Thrombo Dis,
3(216), p.2.

19. Tarek Owaidah Outreach and diagnosis: Saudi

Arabia's experience. Haemophilia. 2020;26:6—
8.

Cite this: Alhuthali, H., Al Shaibani, A., F.
E., Ahmed Al Salmi, Y. A.

(2023). Artical Coagulopathy and its
associated factors among patients with
bleeding history at the King Faisal medical
complex in Taif City. Journal of Medical
Research and Health Sciences, 6(8), 2697—
2707. https://doi.org/10.52845/JMRHS/2023-
6-8-4

2707 | MEERP LTD

JMRHS 6 (8), 2697-2707 (2023)





