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Abstract

Background: Anticoagulant drugs are lifesaving agents that are prescribed for
millions of patients annually. It is essential in the treatment of atrial fibrillation, acute
myocardial infarction, as well as deep venous thrombosis. Inaccuracies of their use
will lead to life-threatening complications such as bleeding. This study was designed
to evaluate and explore the prescribing practice of anticoagulants in the internal
medicine ward of Al-Sadr Medical City, Al-Najaf governorate, Iraq.

Materials and Methods: The present study is a prospective, survey-based, that was
carried out in the wards of internal medicine at Al-Sadr Medical City, during the
period from October/2020 to April/2021.

Results: 20% of the patients admitted to the ward, were treated with anticoagulants
and the rate of their prescribing in respect to all medications administered by the
patients was 13%, enoxaparin is being the most commonly prescribed anticoagulant
(51%), then unfractionated heparin (40%) and least one was the oral anticoagulant
warfarin (9%). Most cases used the anticoagulant drug as monotherapy (92%), and
only 8% used combined anticoagulants. The dose range of enoxaparin was about
(4000 IU - 6000 IU) and the most frequent dose of enoxaparin reached was (10000
IU), the dose of heparin was about (5000 IU) and for warfarin was 5mg per day. The
monitoring of the anticoagulant agents' activity was found to be very rare (8%).
Conclusion: The most prescribed anticoagulant was the low molecular weight
heparin, and the monitoring of anticoagulants was poor.
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pathway) and the contact activation mechanism
(intrinsic ~ pathway). These dual pathways
apparently  independent  result to the

Throughout healthy homeostasis, the body keeps
a steady balance between thrombosis and
thrombolysis. This balance is sustained by a
multifaceted collaboration between vascular
endothelium, platelets, fibrinolytic system, and
normal coagulation pathways [1-3]. The normal
coagulation cascade (fig-1) encompasses an
interface between the tissue factor (extrinsic
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transformation of "factor X" to active "factor Xa"
that is the beginning of the common coagulation
pathway. The latter pathway transforms
prothrombin to active "thrombin", which is then
catalyzes fibrin formation and constantly stabilize
the aggregated platelets to form a final stable
clot.
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Fig 1: Normal coagulation cascade (extrinsic and intrinsic pathways) (1)

[4], and it has been predicted that over 65,000
subjects in U.S. EDs are treated for "warfarin-
related hemorrhage. Owing to this bleeding,
besides the "narrow therapeutic index" of warfarin
and the requirement for repeated monitoring, it is
essential to obtain more safe anticoagulant that
requires no specific monitoring. Thus, many novel
anticoagulant agents created, including direct
thrombin inhibitors (dabigatran), factor Xa
inhibitors (rivaroxaban, apixaban) and developed
to target diverse steps of the coagulation
mechanism (fig-1)[2, 5]. Warfarin act by blocking
the "vitamin K-epoxide reductase", leading to
prevent the synthesis of the ‘"vitamin K-
dependent" clotting factors [6, 7]. The
recommendations for anticoagulant prescription
of "Federal Drug Administration" advocate long-
term anticoagulants after any thrombosis or for
preventing thrombotic event in high-risk subjects,
such as atrial fibrillation, postoperative conditions,
and those with artificial cardiac valves [4]. The oral
doses of warfarin normally range from 5-
10mg/day, adjusted according on the
"international normalized ratio (INR)", which is the
common global monitoring-index deepened on
prothrombin time. The cytochrome P450 system
is the main metabolic pathway for [8]. Inhibition or
induction of the isozymes that occurred with the
metabolism of warfarin can possibly enhance the
INR considerably. In addition to that, changes in
oral vitamin K intake can develop significant
variations in  the INR (9). Alternatively,
"unfractionated heparin (UFH)" can binds to and
enhances the activity of antithrombin-lll by
causing conformational changes in factor Xa,
which inhibit lla/Xa in a ratio of 1:1 (10). As well,
UFH causes some inhibitory effects on factors [Xa,
Xla, and Xlla [9].
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Materials and methods

Study design

The present study was a prospective survey-
based, carried out in Al-Sadr Medical City, in the
internal medicine ward from October/2020 to
April/2021.

Patients

We collect the data for 60 patients taking
anticoagulants depending on their records out of
303 total patients who are admitted to the
hospital. Thirty-five of them were females and 25
were males. There was a lack of electronic
documentation for the data in the hospital. The
data were collected from the patient that is why
the process takes time to collect these data
manually based on the questionnaires, which
included (patient personal history, past medical
history, diagnosis, type of anticoagulant use, dose
regimen, duration, monitoring parameters of
prescribed anticoagulant).

Statistical analysis

The research descriptive statistics mainly used the
count and the percentage of anticoagulant use,
anticoagulant prescription, and their combination
in a pure descriptive statistic. The collected data
were summarized and the result was calculated by
Microsoft excel.

Results

Anticoagulant use and prescribing

rate
Out of the total 303 admitted patients, around
20% were receiving anticoagulants (fig-2).



H Total (303) ® On anticoagulants (60)

Figure-2:  Percent of those were receiving
anticoagulants out of the total admitted patients (N-
303)

Anticoagulant prescribing rate

Anticoagulants were prescribed in about a 13%
ratio out of the total drugs prescribed to admitted
patients (fig-3).

B Total prescribed treatments M Anticoagulants

Figure-3: Anticoagulant prescribing rate out of the total
drugs prescribed to the admitted patients

In general, females receive anticoagulants more
than males, 58% of the anticoagulants were
prescribed for female patients, while 42% were
prescribed for males (fig-4).

B Males M Females

Figure-4: Ratio of female to male receiving
anticoagulants among the total included patients

Type of prescribed anticoagulants

Enoxaparin  was the  most  prescribed
anticoagulant (51%), heparin was the second one
(40%), and warfarin was the least prescribed one
(9%), (fig-5).

M Enoxaparin M Heparin B Warfarin

Figure-5: Type of prescribed anticoagulants among all
admitted patients

Combined therapy

Most  cases  were  using monotherapy
anticoagulants (92%), and only (8%) of the cases
used combined anticoagulants (fig-6).

B Monotherapy M Combined therapy

Figure-6: Percent of using combined anticoagulants to
monotherapy anticoagulant among admitted patients

Clinical diagnosis of patients

underwent anticoagulant therapy

Out of the total, 35% were on anticoagulants for
ischemic heart diseases, 21.6% for heart failure,
and 13.3% as part of deep vein thrombosis
management or cerebrovascular accidents (fig-7).
The remaining were on anticoagulants for
treatment of pulmonary embolism (6.7%) or atrial
fibrillation and infections (5%).
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Figure-7: Clinical diagnosis of the patients that were
under anticoagulant therapy

Therapeutic  indications of anticoagulants
among the studied patients
Out of the total, 45% (27) were on anticoagulants
as primary prophylaxis. 32 (19) were on
anticoagulants as treatment and 23% (14) as
secondary prophylaxis (fig-8).

B Primary prophylaxis ® Secondary prophylaxis
[ Treatment

Figure-8: Therapeutic indications of anticoagulants
among the studied patients

Figure-9 revealed the distribution of the patients
according to the usage of the three main
anticoagulant therapy based on their therapeutic
indications among the included patients. 45%.
were using anticoagulants as primary prophylaxis,
and the remaining 55% were using them either as
treatment or secondary prophylaxis (21 and 17),
respectively.

Treatment  Primary prophylaxis B Secondary prophylaxis
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Figure-9: Usage of the three main anticoagulant therapy
according to their therapeutic indications among the
included patients

Monitoring of the therapy

In about 92% of the patients (fig-10), there was
poor monitoring of the activity of anticoagulant
agents, this can subsidize further complications.

B Monitered ™ Unmonitered

Figure-10: Percent of monitoring of anticoagulant
therapy among included patients

Figure-11 revealed the total daily administered
dose of Enoxaparin/IlU and Heparin/IU for the
admitted patients.

Heparin/IU M Enoxaparin/IU
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Figure-11:  Total  daily  administered dose of
Enoxaparin/IU and Heparin for the admitted patients

Discussion

To the best of our knowledge, we did not find any
previous research concerning anticoagulant
prescribing practice in our lIragi situation.
Anticoagulants are life-saving drugs that are
prescribed to many patients annually, they are
very important in the treatment of deep venous
thrombosis [10] , acute myocardial infarction [6,
11-13], and atrial fibrillation [14]. Mistakes of their
use lead to life-threatening complications like
hemorrhage that is why the objective of the
current study is to estimate how anticoagulants
are practically prescribed, to which patients are
usually prescribed, which dose is used, and how it
is monitored [9]. We found that about 20% of the
patients admitted to the medical ward are treated
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with anticoagulants and the prescribing rate of
anticoagulant among all medications taken by the
patient is 13%, with the low molecular weight
heparin (enoxaparin) is being the most prescribed
anticoagulant (51%), followed by heparin (40%)
and to a lesser extent the oral anticoagulant
warfarin (9%). These findings explain the fact
which states that low molecular weight heparins
are usually preferred because they have a and
are effective [15]. The standard prophylactic
regimen does not require anticoagulant
monitoring [16, 17]. The low molecular weight
heparins duration of action is longer than that of
heparin  (unfractionated) and  subcutaneous
administration once-daily is possible for some
indications, rendering them convenient to use
[18]. While warfarin less commonly used has many
restrictions due to dosing is variable and its slow
onset of action, because its activity is affected by
dietary intake of vitamin K and the requirement
for frequent and specific monitoring and inherent
variability in response with time, the ability for
changing the INR potential for causing mistakes in
laboratory test values [19].

Most cases use anticoagulants as monotherapy
(92%), and only 8% of the cases use a
combination. The most frequent dose of
enoxaparin reached (10000 IU) and the dose
range was about (4000-60001U). While for heparin
the dose was about 5000 IU and for warfarin was
5mg. Anticoagulants are characterized by
heterogeneous mechanisms of action and are also
different in their effect on coagulation assays [20].
Therefore; an array of assays is required to
monitor the activity of anticoagulant drugs which
we obtained to be very rare (8%). Such an
absence of monitoring can lead to further
complications. We observed that in some cases,
there is a lack of monitoring even for the critical
cases, like patients that take warfarin. Meanwhile,
monitoring was observed for less critical cases,
such as patients receiving enoxaparin.

Studies have shown that when initiating therapy
with warfarin, physicians should leave loading
dosages that may increase the INR very high [21].
As a substitute, warfarin must be started with
initial dose of 5mg, and in very elderly started
with 2-4mg dose, not increase in the initial
24hours, unless in sporadic cases who will
continually need quiet small doses (0.5-2.0mg)
per day [22]. The adjustment of warfarin dose at a
steady-state deepened on the clinical factors and
calculated INR measures. The dosage does not
require adjustment for a specific INR that is
marginally out of range. As well, modifications
should adjust the weekly entire dose by 5-20%
[23]. The INR requires a frequent monitoring (e.
g., 2-4 times/weekly) directly after beginning of
warfarin; the intervals between INR measures
subsequently, can be extended step by step
(reaching to 4-6 weeks) in cases sustained stable
INR readings. cases who have a raised INR tests
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will necessitate more frequent analysis as well as
vitamin K1 supplement [8].

A prior study in Paris revealed that anticoagulant,
low molecular weight heparin was used routinely
[24]. This study obtained that low molecular
weight heparin was prescribed incorrectly to13%
of the patients and in only 26.8% of the patients
who are given low molecular weight heparin were
fully compliant with all criteria of proper
therapeutic use (treatment duration, indications,
patient’s age, monitoring and renal creatinine
clearance).

The findings of the present study were
comparable with the outcomes of the reports of
the "Public Health Insurance System" in France,
which revealed an over-all rate of incorrect
anticoagulants prescribing of 47.4% at 1999 [24].

Conclusions

In the internal medicine ward, the anticoagulant
prescription is 13% of the total drugs prescribed
to patients, and 20% of the patients admitted
were receiving anticoagulants. In general, females
receive anticoagulants more than males, 58% of
the anticoagulants are prescribed for female
patients, while 42% are prescribed for male
Enoxaparin is the most prescribed one (51%),
heparin is the second one (40%), and warfarin is
the least prescribed one (9%). Most cases use
anticoagulants as monotherapy (92%), and only
(8%) of the cases use a combination. There is a
lack of monitoring of the activity of anticoagulant
agents and this can lead to further complications.

References

1. Abed DA, Jasim Raad, Hayder Abdul-Amir Al-
Hindy, Ammar Waheeb Obaid Cystatin-C in patients
with acute coronary syndrome: Correlation with
ventricular dysfunction, and affected coronary vessels.
Journal  of  Contemporary  Medical  Sciences.
2020;6(1):26-31.
https://doi.org/10.22317/jcms.v6i1.729.
http://www.jocms.org/index.php/jcms/article/view/729
2. Amir Al-Mumin HA-AMA-H, Mazin JM.
Combined Assessments of Multi-panel Biomarkers for
Diagnostic Performance in Coronary Artery Disease:
Case-Control Analysis. Sys Rev Pharm. 2020;11(6):7.
https://doi.org/10.31838/ijpr/2020.5P1.193.

3. Raghdan Z. AKS, Dleikh F., Al-Hindy H. . Is
There any Association Between Highly Sensitive C-
Reactive Protein and Dental-Status in Ischemic Heart
Diseases? A Comparative Stud. Biochemical and
Cellular Archives. 2020;20(2):6069-75.

4. Flora GD, Nayak MK. A brief review of
cardiovascular diseases, associated risk factors and
current treatment regimes. Current pharmaceutical
design. 2019;25(38):4063-84.

5. Hayder Abdul-Amir Maki Al-hindi MJM, Thekra
Abid Jaber Al-kashwan, Ahmed Sudan, Saja Ahmed
Abdul-Razzag. On Admission Levels of High Sensitive
C- Reactive Protein as A Biomarker in Acute Myocardial
Infarction: A Case-Control Study. Indian Journal of
Public Health Research & Development 2019;10(4):5.
https://doi.org/10.5958/0976-5506.2019.00924.0.

75


https://doi.org/10.22317/jcms.v6i1.729
http://www.jocms.org/index.php/jcms/article/view/729
https://doi.org/10.31838/ijpr/2020.SP1.193
https://doi.org/10.5958/0976-5506.2019.00924.0

HIV Nursing 2022; 22(1): 71-76

6. Hajir Karim Abdul-Husseein FSD, Ameera
Jasim Al-Aaraji, Hayder Abdul-Amir Makki Al-Hindy,
Mazin Jaafar Mousa. Biochemical causal-effect of
circulatory uric acid, and HSCRP and their diagnostic
correlation in admitted patients with ischemic heart
diseases. Journal of Cardiovascular Disease Research
2020;11(2):25-31.

7. Thriveni R, Rukhsar |, Ramesh DV, et al.
Development and clinical evaluation of transmucosal
mucoadhesive patch of lornoxicam for the odontogenic
pain management: A preliminary study. Journal of
Natural Science, Biology and Medicine. 2020;11(1):12-
6. https://doi.org/10.4103/jnsbm.JNSBM 224 18.

8. Gage BF, Fihn SD, White RH. Management
and dosing of warfarin therapy. The American Journal
of Medicine. 2000;109(6):481-8.
https://doi.org/10.1016/S0002-9343(00)00545-3.
https://doi.org/10.1016/S0002-9343(00)00545-3

9. Palareti G, Antonucci E, Legnani C, et al.
Bleeding and thrombotic complications  during
treatment with direct oral anticoagulants or vitamin K
antagonists in  venous thromboembolic patients
included in the prospective, observational START2-
register. 2020;10(11):e040449.
https://doi.org/10.1136/bmjopen-2020-040449.
https://bmjopen.bmj.com/content/bmjopen/10/11/e04
0449 full.pdf

10. Kearon C, de Wit K, Parpia S, et al. Diagnosis
of deep vein thrombosis with D-dimer adjusted to
clinical probability: prospective diagnostic management
study. 2022;376:e067378. https://doi.org/10.1136/bmj-
2021-067378.
https://www.bmj.com/content/bmj/376/bmj-2021-
067378 full.pdf

11. Amir Al-Mumin HA-AMA-H. Hyperuricemia has
a Deleterious Role in Patients with Acute Coronary
Syndrome Presented with Poor Oral Hygiene.
International Journal of Pharmaceutical Research.
2020;Jan-Jun(1):7. DOI:
https://doi.org/10.31838/ijpr/2020.5P1.193.

12. Asseel K. Shaker RA-S, Raad Jasim, Hayder
Abdul-Amir Makki Al-Hindy. Biochemical Significance of
Cystatin-C and High Sensitive CRP in Patients with
Acute Coronary Syndrome; any Clinical Correlation with
Diagnosis and Ejection Fraction. Sys Rev Pharm.
2020;11(3):8.

13. Hayder Abdul-Amir Maki Al-Hindi MJM, Thekra
Abid Jaber Al-Kashwan, Ahmed Sudan, Saja Ahmed
Abdul-Razzaq. Correlation of on Admission Levels of
Serum Uric Acid with Acute Myocardial Infarction: Case
: Control Study. Journal of Global Pharma Technology.
2019;11(7):6.

14. Barra S, Providéncia R. Anticoagulation in atrial
fibrillation. 2021;107(5):419-27.
https://doi.org/10.1136/heartjnl-2020-316728.
https://heart.bmj.com/content/heartjnl/107/5/419.full.p
df

15. Ahmed |, Majeed A, Powell R. Heparin induced
thrombocytopenia: diagnosis and management update.
Postgrad Med J. 2007,83(983):575-82.
https://doi.org/10.1136/pgm;j.2007.059188.
https://pubmed.ncbi.nlm.nih.gov/17823223

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC260001

3/

16. Garcia DA, Baglin TP, Weitz JI, et al. Parenteral
anticoagulants: Antithrombotic Therapy and Prevention
of Thrombosis, 9th ed: American College of Chest

76

Evaluation of Practice of Prescribing and Monitoring Anticoagulants Among.....

Physicians Evidence-Based Clinical Practice Guidelines.

Chest. 2012;141(2 Suppl):e245-e43S.
https://doi.org/10.1378/chest.11-2291.
17. Tran HA, Chunilal SD, Harper PL, et al. An

update of consensus guidelines for warfarin reversal.
The Medical journal of Australia. 2013;198(4):198-9.
https://doi.org/10.5694/mja12.10614.

18. Solari F VM. Low Molecular Weight Heparin
(LMWH) In: StatPearls [Internet]. Treasure lIsland (FL):
Available from:

https://www.ncbi.nlm.nih.gov/books/NBK525957/.
2022.

19. Weitz JI, Linkins LA. Beyond heparin and
warfarin: the new generation of anticoagulants. Expert
opinion on investigational drugs. 2007;16(3):271-82.
https://doi.org/10.1517/13543784.16.3.271.

20. Harter K, Levine M, Henderson SO.
Anticoagulation drug therapy: a review. West J Emerg
Med. 2015;16(1):11-7.

https://doi.org/10.5811/westjem.2014.12.22933.
https://pubmed.ncbi.nlm.nih.gov/25671002

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC430769
3/

21. Kuruvilla M, Gurk-Turner C. A review of
warfarin dosing and monitoring. Proc (Bayl Univ Med
Cent). 2001;14(3):305-6.

https://doi.org/10.1080/08998280.2001.11927781.
https://pubmed.ncbi.nlm.nih.gov/16369639

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC130583
7/

22. Mansur AdP, Takada JY, Avakian SD, et al.
Warfarin doses for anticoagulation therapy in elderly
patients with chronic atrial fibrillation. Clinics (Sao
Paulo). 2012;67(6):543-6.
https://doi.org/10.6061/clinics/2012(06)01.
https://pubmed.ncbi.nlm.nih.gov/227608%90

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC337030
3/

23. Shikdar S VR, Bhattacharya PT. . International
Normalized Ratio (INR). Treasure Island (FL), Available
from:
https://www.ncbi.nlm.nih.gov/books/NBK507707/.
StatPearls [Internet]. 2021.

24. Tilleul P, Tredan G, Austruy G, et al.
Prophylactic low-molecular-weight heparin: Prescription
practice in an intensive care unit. Journal of Critical
Care. 2006;21(2):173-8.
https://doi.org/10.1016/j.jcrc.2005.12.013.
https://www.sciencedirect.com/science/article/pii/S088
3944106000384



https://doi.org/10.4103/jnsbm.JNSBM_224_18
https://doi.org/10.1016/S0002-9343(00)00545-3
https://doi.org/10.1016/S0002-9343(00)00545-3
https://doi.org/10.1136/bmjopen-2020-040449
https://bmjopen.bmj.com/content/bmjopen/10/11/e040449.full.pdf
https://bmjopen.bmj.com/content/bmjopen/10/11/e040449.full.pdf
https://doi.org/10.1136/bmj-2021-067378
https://doi.org/10.1136/bmj-2021-067378
https://www.bmj.com/content/bmj/376/bmj-2021-067378.full.pdf
https://www.bmj.com/content/bmj/376/bmj-2021-067378.full.pdf
https://doi.org/10.31838/ijpr/2020.SP1.193
https://doi.org/10.1136/heartjnl-2020-316728
https://heart.bmj.com/content/heartjnl/107/5/419.full.pdf
https://heart.bmj.com/content/heartjnl/107/5/419.full.pdf
https://doi.org/10.1136/pgmj.2007.059188
https://pubmed.ncbi.nlm.nih.gov/17823223
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2600013/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2600013/
https://doi.org/10.1378/chest.11-2291
https://doi.org/10.5694/mja12.10614
https://www.ncbi.nlm.nih.gov/books/NBK525957/
https://doi.org/10.1517/13543784.16.3.271
https://doi.org/10.5811/westjem.2014.12.22933
https://pubmed.ncbi.nlm.nih.gov/25671002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4307693/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4307693/
https://doi.org/10.1080/08998280.2001.11927781
https://pubmed.ncbi.nlm.nih.gov/16369639
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1305837/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1305837/
https://doi.org/10.6061/clinics/2012(06)01
https://pubmed.ncbi.nlm.nih.gov/22760890
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3370303/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3370303/
https://www.ncbi.nlm.nih.gov/books/NBK507707/
https://doi.org/10.1016/j.jcrc.2005.12.013
https://www.sciencedirect.com/science/article/pii/S0883944106000384
https://www.sciencedirect.com/science/article/pii/S0883944106000384

	Abstract
	Introduction
	Materials and methods

	Study design
	Patients
	Statistical analysis
	Results
	Anticoagulant use and prescribing rate

	Type of prescribed anticoagulants
	Combined therapy
	Clinical diagnosis of patients underwent anticoagulant therapy
	Monitoring of the therapy
	Discussion
	Conclusions
	References


