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third most common acute cardiovascular disease globally. Various
studies have been reporting an observed increased risk of venous
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College of Clinical and Objective: The present study aims to evaluate the occurrence of this
Industrial Pharmacy, association  between depressive disorder and antidepressant
MR Sl medications with the risk of subsequent development of venous
thromboembolism. Design: A retrospective hospital-based descriptive

study that was conducted in Khartoum state hospitals. Methods: Total Coverage purposive
technique of available patients’ records hospitalised with depressive disorder, deep vein
thrombosis (DVT) or pulmonary embolism (PE) during the year 2018. The collected data was
reviewed, extracted to excel sheets and analysed using the Statistical Package for the Social
Sciences SPSS (IBM SPSS Statistics 24). Results: A total of 221 cases were covered.
According to findings, the development of DVT was found to be significantly associated with
the presence of depressive disorder and with the use of antidepressant medications (P=0.001
in both circumstances). While the occurrence of PE was found to be significantly associated
with the existence of depressive disorder (p=0.007) and no association was found with the
use of antidepressant medications. Conclusion: This study concluded that major depressive
disorder is constituted a risk factor in developing venous thromboembolism. Moreover, the
use of antidepressants, even if indicated for a disorder other than depression, is associated

with the development of DVT. However, neither depression nor antidepressant use is
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associated with pulmonary embolism but indirectly can contribute through DVT to develop
PE.

1. INTRODUCTION

Cardiovascular disease (CVD) constitutes the leading cause of mortality worldwide,
particularly in low- and middle-income countries. According to the World Health
Organization in 2015, out of the 17 million premature deaths (under the age of 70) due to
non-communicable diseases, 82% were in low- and middle-income countries, and CVDs
caused 37% of these premature deaths.™ Venous thromboembolism (VTE) which manifests
clinically as deep vein thrombosis (DVT) and pulmonary embolism (PE) contributes as the
third most common cause of death from cardiovascular diseases after heart attacks and
strokes. VTE disorders are associated with a high mortality rate, substantial healthcare costs,
and a high rate of recurrence.’”) The exact numbers of incidence and prevalence are often
underestimated as the symptoms of these disorders are often silent, and thus the disease
frequently goes by undiagnosed; however, some studies estimated an incidence rate of 1-2

per 1000 persons every year.!

Pulmonary embolism is a serious, life-threatening condition and most commonly derives
from deep vein thrombosis of the lower extremities. Most DVTs originate in the calves, and
80% of distal DVTs are known to resolve spontaneously. PE reportedly occurs in up to 50%

of patients.!!

Knowledge of genetic and environmental risk factors is crucial for the effective application of
diagnostic prophylactic and therapeutic interventions for VTE cases. Though depression is
now being recognised as a possible risk factor for developing VTE, however, depression in
Sudan is an unnamed disorder that is experienced and seen, yet rarely acknowledged. Access
to mental health care is considered a challenge to those without access to health insurance
services or funds and the role of environmental risk factors in the development of VTE in the

Sudanese population is poorly characterised.

In the current work we are trying to assess the association between depressive disorder and
antidepressant medications with the risk of subsequent development of venous

thromboembolism in Sudanese population.
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2. METHOD AND MATERIALS

Study design: A retrospective descriptive hospital-based study.

Study area: The study was conducted in specialised hospitals in Khartoum state.

Study period: The study was conducted during the period from September 2018 till February
2019.

Study population: Total coverage of all patients diagnosed with either of; deep vein

thrombosis or pulmonary embolism in the year 2018.

Data collection techniques and tools

Data were collected using a predesigned, pretested data collection form that was formulated
by the researcher. The form was composed of patients’ demographic information, past
medical history —focusing on comorbidities known for increasing risk of VTE occurrence-
and past medications history. The researcher acquired permission to enter hospitals from the
Federal Ministry of Health research ethics committee and the hospital's authorisation
committee, patients’ records from 2018 were categorized, and the patients’ files that matched
the research criteria were chosen. The data collection was done by the researcher to ensure

the accuracy of the obtained data, and a total of 221 patients’ records were selected.

Data Analysis: The collected data was reviewed, extracted to excel sheets and prepared for
statistical analysis using the Statistical Package for the Social Sciences SPSS (IBM SPSS
Statistics 24). Descriptive and inferential statistics were used. Comparison between
qualitative variables was made using the person’s chi-square to test significance; p <0.05 was

considered significant.

Ethical Considerations

Ethical clearance was obtained from the National University research ethics committee and
the Federal Ministry of Health research ethics committee. Records used were numbered to
preserve the anonymity of patients’ identity information. Data obtained were handled for the
research purposes only and disseminated as statistic numbers, tables and charts without

preaching the confidentiality of the data.

3. RESULTS
The following represents the statistical analysis for the data acquired from patients’ records.
The first section introduces the patients’ demographic data while the second section presents

the disease-related data which was covered from hospitals’ records archive for 2018.
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3.1. General Demographic Data

A total of 289 cases were covered yet, 68 of them were excluded for they missed some of the
primary required data; as a result, 221 cases have been chosen and analysed; The age ranged
from 18 to 90 with the majority being above 60 years old. The female gender covered almost
more than half of the total cases. While more than a third of the covered patients were
considered overweight, and nearly a quarter of the participants were found to be current
smokers, and 14.5% were past smokers. Below are the tables and graphs demonstrating the

exact numbers contributing the demographic data from patients’ records.

BFemale

BMale

Figure (1): Distribution of Participated Patients’ Gender.

Table (1): Age Distribution of Participated Patients.

Age Group | Frequency | Percent
<40 62 28.1
40-49 37 16.7
50-59 52 23.5
<60 70 31.7
Total 221 100.0
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Underweight Normalweight Overweight Obesity

Figure (2): Body Mass Index Measurement of Participated Patients’ Weight.

M Smoker
B Non-smoker

W History of smoking

Figure (3): Distribution of Participant Patients According to Their Smoking Status.

3.2. Disease Data: The data considering patients’ clinical status and treatment patterns were

collected, analysed and summarized in (table 2).
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Table (2): Clinical Characteristics and Treatment Patterns of the Study Cases Patients.

Clinical Characteristics Frequency | Per cent
Myocardial Infarction 9 4.1
Malignancy 16 7.2
Congestive Heart Disease 1 0.5
Ischemic Stroke 10 4.5
Haemorrhagic Stroke 30 13.6
Thrombophilia 4 1.8
Hyperthyroidism 2 0.9
Hypothyroidism 5 2.3
Hypertension 46 20.8
High cholesterol 12 5.4
Diabetes mellitus 23 10.4
General Surgery in the last six months 2 0.9
Major trauma in the last six months 17 7.7
Infectious disease in the last six months 5 2.3
Hip surgery in the last six months 5 2.3
Hip/lower limb fracture in the last six months 16 7.2
Pregnancy in the last six months 5 2.3
Epilepsy 2 0.9
Guillain-Barré syndrome 1 0.5
Antihypertensive medications 49 22.2
Oral hypoglycaemic medications 17 7.7
Insulin therapy 14 6.3
Statin therapy 16 7.2
Anticoagulant medication 12 54
Non-Steroidal Anti-Inflammatory medications 26 11.8
Musculotropic antispasmodic medications 2 0.9
Carbimazole 2 0.9
Thyroxine medications 5 2.3

The findings were further categorised into subdivisions; 1) DVT/PE association with
Depression and/or Antidepressant Medications and 2) DVT/PE related findings and
associations;

1) DVT/PE association with Depression and Antidepressant Medications

According to findings, the development of DVT was markedly and significantly associated
with the presence of depressive disorder and with the use of antidepressant medications
(P=0.001 in both circumstances). Whilst, there was no association (P=.193) was found with
neither the use of antidepressant medications nor presence of the disease. These findings are
more prominent in females, in patients ageing sixty years and above and in patients with BMI

measurements in the range.[*8524°]
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Table (3): Occurrence of Deep Venous Thrombosis.

Valid | Cumulative

Frequency | Percent | oo cont | percent

Present 156 70.6 70.6 70.6
Valid | Not-present 65 29.4 29.4 100.0
Total 221 100.0 100.0

Table (4): Occurrence of Pulmonary Embolism.

Frequency | Percent Valid Cumulative
Percent Percent
Present 57 25.8 25.8 25.8
Valid | Not-present 164 74.2 74.2 100.0
Total 221 100.0 100.0

Table (5): Occurrence of Depression Disorder.

Valid Cumulative

Frequency | Percent Percent Percent

Present 66 29.9 29.9 29.9
Valid | Not-present 155 70.1 70.1 100.0
Total 221 100.0 100.0

Table (6): Occurrence of Use of Antidepressant Medications.

Valid Cumulative

Frequency | Percent Percent Percent

Present 57 25.8 25.8 25.8
Valid | Not-present 164 74.2 74.2 100.0
Total 221 100.0 100.0

Table (7): Association between DVT/PE and Depressive Disorder.

Deep Vein Thrombosis | Pulmonary Embolism

Present | Not-present | Present | Not-present
Depressive Disorder Not-Present 16 >0 J Ll
present 140 15 48 107
Total 156 65 57 164

Table (8): Association Between DVT/PE and Antidepressants Use.

Deep Vein Thrombosis | Pulmonary Embolism

Present | Not-present | Present | Not-Present
Antidepressant | Not-Using 17 40 11 46
Medications Using 139 25 46 118
Total 156 65 57 164

2) Depression and Antidepressant Medications Related findings
Depression and use of antidepressant medications were more common among females than

males, and in two groups of patients aging (>60 years) and (<40 years). Patients demographic
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characteristics-namely age, BMI and smoking status- were found to be positively significance
with the occurrence of depression and disorder and the use of antidepressant medications
(p=0.042, 0.047 and 0.05 respectively).

The most commonly prescribed antidepressant medications were; Selective Serotonin Re-
uptake Inhibitors (SSRIs) (25.3%) -Sertraline- followed by Tricyclic Antidepressants and
Tetracyclic Antidepressants. Other medications that were found to be commonly prescribed
for depression disorder were; Antipsychotics (23.5%) -Olanzapine- and anticonvulsants

(10.4%) mainly Sodium Valproate.

4. DISCUSSION

Venous thrombosis a severe disease and a fatal one, because fragments of the thrombi may
detach and occlude branches of the pulmonary artery; which may sometimes lead to cardiac
arrest. Our findings provided that 70.6% of the total cases were diagnosed with DVT and
25.8% were diagnosed with PE. The spectrum of disease ranged from clinically unsuspected

to clinically unimportant to massive embolism, causing death.

Age: Cases were more prominent in elderly patients and female since most VTE patients in
developed countries are over 65 years of age. With ageing, the severity of VTE also
increases, i.e. the venous thrombosis will be more frequent and more extensive.*® In old age
patients the main triggering factor of VTE is long periods of immobilisation; furthermore,
elderly patients with VTE often suffer from associated chronic diseases which make VTE
diagnosis challenging and symptoms sometimes overlap and are confused or misinterpreted

which may worsen their prognosis.

Depression disorder and use of anti-depressant medications, the prevalence of major
depressive disease increased with age in both males and females.™ This could be due to
dealing with common late-life issues: social isolation, significant life losses such as the death

of a partner, financial stress, and major health problems.

Gender: Venous thrombosis is a reproductive health risk for females. During the perinatal
period, the risk of VTE increases by up to 5-fold, and the risk further increases by 60-fold
postpartum. Furthermore, a large number of females worldwide are at a high risk of
developing VTE because of the use of hormonal contraceptives or hormone replacement
therapy (HRT) and undergoing infertility treatment. Although VTE is a specific reproductive
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health risk for women, there is also strong evidence that male gender also is a significant risk
factor for VTE. It was estimated that the incidence of DVT, PE or both was significantly
higher in males than in females particularly at an older age.* Hence with advancing age, the
risk for developing VTE in males increases while females at child-bearing age are more

susceptible than males.

In depression, many decades of epidemiologic studies on depression indicated that females
are more likely to meet criteria for major depression than males, and the prevalence of
depression among females is approximate twice the prevalence of depression among males,
this could be attributed to many reasons like hormonal changes which occur throughout their
lives, biological factors, inherited traits, and personal life circumstances and experiences.?!

Body Mass Index: Obesity appears to be associated with an increased risk for VTE. Although
the association between obesity and VTE appears to be moderate, obesity can interact with
other environmental or genetic factors and pose a significantly higher risk of VTE among
individuals who are obese and who are exposed simultaneously to several other risk factors
for VTE.[?? It was concluded that a relationship does exist between obesity and depression;
this relationship will be described as mutual interaction, which makes it unclear whether

obesity causes depression or is it depression, which eventually leads to obesity.

Smoking: Heavy smoking is considered a risk factor for provoking VTE, although studies
show conflicting opinions regarding the strength of this relationship.®® Similarly, in
depression, studies have shown that depression and smoking often go hand in hand. People
with depression are not only more likely to smoke but may also find it harder to quit smoking
than those who are not depressed, also. It was suggested that smoking and depression might
perpetuate each other; meaning that smoking makes people more depressed and depression

makes people turn to smoke.!*!

Depressive Disorder: Mental health services in the country remain poorly developed and
under-resourced. Although Sudan’s mental health policy was re-formulated in 2008, mental
health continues to receive very little attention from the government and is not high on the list
of priorities for policy-makers. A large proportion of the population still depends on
alternative or traditional medicine as their first remedy when they feel ill. Also, with poor
social insurance scheme, people of low-income cannot afford the prescribers’ fees and even

when they are diagnosed they struggle greatly to pay for the expensive medicines. In
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Sudanese society, the view about mental illness was stereotyped; this often leads to
discrimination and social isolation of affected patients. In many regions in Sudan, women are
expected to work and at the same time take care of children, do all the housework and often
be the prime carer for parents, making them more vulnerable to depression. Religious
believes, illiteracy, poor living conditions and daily life stress all applies more pressure on
people who might drive them to develop and maintain negative mental state that could evolve
into clinical depressive state, and as it was said in an article published the AFRICAN
ARGUMENTS “Sudan is a country plagued by war, poverty and incompetent political
leadership. Amidst these more obvious challenges the increasing burden of mental health
should not be ignored”. With the new knowledge that keeps pouring daily linking existing
disorders together, depression and VTE cases should receive more consideration to avoid
losing patients when it is possible to preserve their lives.

In general, both venous thromboembolism and depression seem to share the level of
occurrence when it comes to demographic risk factors, which could be a possible factor that
intensifies the strength of the association between developing of VTE in depression patients.
The significantly increased VTE risk was observed for antidepressant medications users
regardless of their use of other medications for managing depression (antipsychotic
medications). Also, the type of antidepressant did not seem to make a difference, even though
these drugs are pharmacologically distinct. These facts could suggest that increased VTE risk
may be related to the depression itself and not the treatment. This is supported by previous
studies which suggested that depressive feelings were associated with increased risk of
occurrence of first time and recurrent VTE !/ 111219

The statistics measurements between this study and the previous studies mentioned in the
literature review are different; our overall findings are related with the studies that confirmed
a presence of a significant relationship between depressive disorder and the use of
antidepressant medications with deep vein thrombosis occurrence, and the presence of
depressive disorder with the development of pulmonary embolism.PIEIPIHILLIAISIAT \y/hjje
the previous studies in the literature review that reported no association between
antidepressant medications and VTE confirm partially with our finding that antidepressant
medications are not associated with the development of PE.[**7] These findings suggest the
presence of an association yet; a causative relationship cannot be suggested for it was

difficult to determine whether depression or antidepressant medications use drove the

WWW.Wjpr.net Vol 8, Issue 12, 2019. 1671




Lina et al. World Journal of Pharmaceutical Research

increased VTE risk or even if another related factor was the principal stimulus that caused

some patients to develop VTE.

This study needed more time to assess more data from years previous to 2018 to strengthen
the outcomes. Also, 68 records were eliminated from analysis because of poor recording
techniques; much time was consumed while verifying the accuracy of recorded data on the
221 records used in this study.

5. CONCLUSION

This study concluded that major depressive disorder is constituted as a risk factor to develop
venous thromboembolism. Moreover, the use of antidepressants, even if indicated for a
disorder other than depression, is associated with the development of DVT. However, neither
depression nor antidepressant use is associated with pulmonary embolism but indirectly can
contribute through DVT to develop PE. Because antidepressant medications are increasingly
being used to treat depression, anxiety, and other gastric/neurologic conditions, it will be
necessary for prescribers of these drugs to consider the increased risk of VTE reported in this
stud and the literature and more studies of the thrombotic and haemorrhagic potential of
antidepressant medications in various patient populations are needed before specific
recommendations can be confidently expressed. Increased attention to mental health by
governments and researchers, is highly recommended as it is considered a human right
essential for wellbeing and social development. Further studies are needed to establish the
role of depression, and antidepressant medications use in VTE development, their potential

causative pathways, and if there is a class effect of antidepressants on VTE.
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