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Objective: This study aimed to determine the pattern of cardiovascular disease using
echocardiography in River Nile State.

Cite this article as:

Mohamed Al, ALakkad A, Noor SK, The patternof ~ Methods: This prospective cross-sectional hospital-based study conducted from October 2019 to
cardiovascular disease in River Nile State April 2020 aimed to ascertain the pattern of cardiovascular diseases using echocardiography in River
(October 2019-April 2020), Journal of Drug Nile State. A sample of 1000 participants from Atbara Teaching Hospital, Atbara Complex, and Shendi
Delivery and Therapeutics. 2024; 14(5):92-96 Teaching Hospital was included. The study population comprised all Sudanese patients undergoing
echocardiography in the region. Inclusion criteria involved patients presenting for echocardiography
who consented to participate, while refusal to participate constituted exclusion criteria. Data
collection involved obtaining written consent from patients and recording echocardiographic
findings, including age, gender, and patterns of heart disease, using standardized data sheets.

DOI: http://dx.doi.org/10.22270/jddt.v14i5.6542

*Address for Correspondence:

Ashraf ALakkad, Department of Medicine,

. N . . o
Madinat Zayed hospital, AL Dhafra Region, UAE Results: The findings revealed a mean age of 72+6.8 years, with females comprising 64.7% of the

sample. Hypertensive heart disease (31.5%) and valvular lesions (29.8%) emerged as the most
prevalent cardiovascular diseases. Ischemic heart disease (11.2%), rheumatic heart disease (8.3%),
and cardiomyopathy (5.7%) were also notable. Patterns of cardiovascular diseases showed significant
associations with age and gender, with hypertensive heart disease and valvular lesions more
prevalent in older age groups, while congenital heart disease was more prevalent among younger
individuals (20-40 years).

Conclusion: The study revealed that hypertensive heart disease (31.5%) and valvularlesions (29.8%)
as the dominant CVD patterns. Focusing on these conditions with tailored prevention, early diagnosis,
and management is crucial, especially for older individuals.
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children and young adults worldwide#. Acute rheumatic fever
and RHD are closely associated with poverty, particularly in

INTRODUCTION

Cardiovascular diseases (CVD) are a major cause of morbidity
and mortality worldwide, being responsible for 30% of all
deaths and 10% of DALYs (disability-adjusted life years)?.

In Sudan, the recent Sudan household survey of 2006 showed

the prevalence of heart disease to be 2.5%2 and according to
the Federal Ministry of Health, Annual Health Statistical
Report of 2008, heart disease ranked fourth in the leading
causes of in-hospital deaths3.

In fact, more than 82% of deaths among patients with
cardiovascular disease result from conditions such as
coronary or ischemic heart disease, hypertensive heart
disease, stroke (both ischemic and hemorrhagic), peripheral
arterial disease, congestive heart failure (CHF), and
cardiomyopathy#*. Rheumatic heart disease stands out as the
most prevalent cause of acquired heart disease among
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areas with poor sanitation, overcrowded living conditions,
malnutrition, and limited access to healthcare*. According to
the 2015 Global Burden of Diseases (GBD) report, 33.4 million
people globally were affected by RHD, with 319,400 fatalities,
the vast majority of which occurred in low to middle-income
countries*.

Echocardiography is a veritable tool for the diagnosis and
characterization of Acquired heart diseases(AHD)5. 6. The
echocardiographic machine is currently available in all
tertiary and some secondary health institutions in Sudan?.
With the echocardiographic confirmation of AHD, a
prognostication and management plan can confidently be
mades.

Apart from diagnosing AHD for possible treatment,
identification of heart diseases by echocardiography generally
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helps in patient management because studies have shown that
echocardiography as an imaging modality has a role in
interventions on both congenital and acquired structural heart
diseases®. It also helps in the prognostication of patients
needing noncardiac operations since perioperative morbidity
and mortality are higher in those with structural heart disease
than those withouts.

Echocardiographic identification of structural heart diseases
followed by successful correction of such diseases has the
potential to prevent sudden cardiac deaths caused by
polymorphic ventricular tachycardia whose substrate is
structural heart disease?®.

METHODS
Study Design and Settings:

This was a prospective cross sectional analysis spanning from
October 2019 to April 2020. The research took place at Atbara
Teaching Hospital, Atbara Complex, and Shendi Teaching
Hospital in River Nile State. Atbara Teaching Hospital,
established in 1902, comprises four major departments and
eleven minor ones. It has a staff of 42 consultants specializing
in various fields, along with six registrars. The hospital
operates with a daily duty system overseen by one consultant
and two registrars, including a daily referral clinic and a family
planning section.

The Shendi Alamal Center is a modest facility equipped with
ultrasound and echocardiography capabilities. It consists of a
single room housing two devices: one for ultrasound and
another for echocardiography.

Eldamer Teaching Hospital, founded in 1940, features four
major departments and five minor ones. It is staffed by 15
consultants across different specialties and has four registrars,
along with a daily referral clinic.

Study Population:

This research encompassed all Sudanese patients residing in
River Nile State who underwent echocardiography at the
hospitals mentioned above.

Inclusion criteria included patients who presented for
echocardiography. Additionally, the patients who declined to
participate in the study were excluded.

Sample size and sampling technique:

The study achieved complete coverage of all Sudanese adult
patients diagnosed with heart disease during the study period
who met the inclusion criteria. The study sample consisted of
1000 participants who fulfilled the inclusion criteria.

Data Collection Tools and Methods:

Data was gathered from patients subsequent to obtaining
written consent. A structured data sheet, encompassing
echocardiographic findings, was utilized for data collection.
The form was completed by both the researcher and attending
physicians, documenting patient demographics such as age,
gender, and patterns of heart disease.

Data analysis: data was analyzed using Statistical Packages for
Social Sciences (SPSS) version 23.0. Frequencies and Chi-
square tests were used when appropriate. The P value was
considered significant if < 0.05.
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RESULTS
The age distribution of the patients showed that

375(37.5%) aged 60 - 80 years, 347(34.7%) between 41 - 60
years, 168(16.8%) between 20 - 40 years, 70 (7%) above 80
years and 40(4%) less than 20 years. The mean age was
72+6.8 years. Females were 647(64.7%) and males were
353(35.3%). Female to male ratio was 1.8: 1. 628(62.8%) from
Atbara city, 201(20.1%) from A-damer, 100(10%) from
Berber and 71(7.1%) from Shendi. The echocardiography
results revealed that the most prevalent patterns of heart
disease were hypertensive heart disease, accounting for 315
cases (31.5%), followed closely by valvular lesions with 298
cases (29.8%). Additionally, other observed patterns of heart
diseases included ischemic heart disease (112 cases, 11.2%),
rheumatic heart disease (83 cases, 8.3%), normal
echocardiograms (82 cases, 8.2%), cardiomyopathy (57 cases,
5.7%), congenital heart disease (17 cases, 1.7%), pulmonary
hypertension (22 cases, 2.2%), and heart failure (14 cases,
1.4%).Moreover, the echocardiograms of 82 patients were
normal(8.2%).

The patterns of cardiovascular disease were found to be
significantly associated with age and gender, specifically
hypertensive heart disease and valvular lesions associated
with older ages (40 years and above, while congenital heart
disease was associated with age group 20 - 40 years (P value
< 0.05).

Table 1: sociodemographic characteristics of patients
who came for echocardiography in river Nile states.

Characteristic n (%)
Gender

Male 353(35.3%)
Female 647(64.7%)
Age group in years

above 80 years 70 (7%)
60 - 80 years 375(37.5%)
41 - 60 years 347(34.7%)
20 - 40 years 168(16.8%)
less than 20 years 40(4%)
Residence

Atbara city 628(62.8%)

A-damer city 201(20.1%)
Berber city 100(10%)
Shendi. City 71(7.1%)
Education level

Illiterate 317(31.7%)
primary education 298(29.8%)
Secondary education 214(21.4%)
university 171(17.1%)
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Table 2: symptoms, habits, and comorbidities of disease

category diagnose by echocardiography;

Yes No
Symptoms N % N %
Chest pain 641 64.1 359 359
Shortness of breath 601 60.1 399 39.9
Cough 735 73.5 265 26.5
Palpitation 326 32.6 674 67.4
Lower limb swelling 159 15.9 841 84.1
Dizziness 137 13.7 863 86.3
Loss of consciousness 84 8.4 916 91.6
Habits N %
None 621 62.1
Smoking 116 11.6
Snuffer 147 14.7
Shisha 66 6.6
Alcohol 50 5.0
Total 1000 100
Lifestyle N %
Physical exercise 479 479
Intake fatty diet 218 21.8
Co-morbidities N %
Hypertension 592 83.1
Diabetes 566 79.5
Asthma 39 5.5

Table 3: Distribution of the patients according to current
patterns of heart disease;

Diagnosis based on Echo findings N %
Normal 82 8.2
Hypertensive heart disease 315 315
Valvular lesion 298 29.8
Ischemic heart disease 112 11.2
Cardiomyopathy 57 5.7
Rheumatic heart disease 83 8.3
Congenital heart disease 17 1.7
Heart failure 14 1.4
Pulmonary hypertension 22 2.2
Total 1000 100.0

ISSN: 2250-1177

[94]

Journal of Drug Delivery & Therapeutics. 2024; 14(5):92-96

Table 4: Distribution of the patients according to
correlation between patterns of cardiovascular diseases
and age group;

20- | 41- | 60-
<20 | 40 60 80 >80

year | year | year | year | year | Tot

Patterns s S s s S al
Normal 0 25 33 22 2 82
Hypertensive

heart disease 8 37 127 | 127 17 315

Valvular
lesion 8 53 82 122 33 298

Ischemic
heart disease 2 10 47 47 7 112

Cardiomyopat
hy 3 20 20 12 2 57

Rheumatic
heart disease 3 8 25 37 10 83

Congenital

heart disease 2 10 2 3 0 17

Heart failure 0 3 7 4 0 14

Pulmonary

hypertension 13 2 5 2 0 22
100

Total 40 168 | 347 | 374 70 0

Table 5: Distribution of the patients according to
correlation between gender and pattern of cardiovascular
diseases;

Patterns Male Female Total
Normal 21 61 82
Hypertensive heart
disease 89 226 315
Valvular lesion 152 146 298
Ischemic heart disease 40 72 112
Cardiomyopathy 20 37 57
Rheumatic heart disease 11 72 83
Congenital heart disease 6 11 17
Heart failure 4 10 14
Pulmonary hypertension 10 12 22
Total 353 647 1000
DISCUSSION

To our knowledge, this is the first study of cardiovascular
disease patterns in echocardiography in the river Nile state.
Identifying the most common cardiovascular pattern in
echocardiography in Atbara, Edamer, and Shendi teaching
hospitals is essential for policy-making and healthcare
planning. The result of this study however demonstrates there
has been considerable change, The common age group was 60
- 80 years in 375(37.5%) of the patients. The mean age was
72+6.8 years. Females were 647(64.7%) and males were
353(35.3%). The female-to-male ratio was 1.8: 1. The patients
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were from the main four cities of the River Nile State, including
Atbara, A-damer, Berber, and Shendi. The common tribe was
Gaalyeen 571(57.1%). Similar to the study in Khartoum State
Suliman found that 57.3% were males and 42.7% were
females. In the CCU, M: F ratio was 1.4:1, and in the wards
1.3:111, Another study aimed to determine the pattern of
hospital admissions and patient outcomes in medical wards at
Atbara Teaching Hospital in River Nile State, Sudan?2. A total
of 2,614 patient records were analyzed. The age group with
the highest admissions was the 56-65-year-old age group
(19.4%). Shafi et al studied the echocardiographic pattern of
heart diseases ata Southwest Nigerian private clinic!3. The age
range was 18-95 years with a mean of 52.35 + 18.03 years

In this study, it was found that 521 individuals (52.1%) did not
engage in physical activity, while 218 individuals (21.8%)
reported a high intake of fatty diets. Similar to this, another
study showed that about 31.3% of adults aged 15 or older
(28.2% men and 34.4% women) were insufficiently physically
activel4. The risk of ischemic heart disease and diabetes
mellitus is reduced by almost a third in adults who participate
in 150 minutes of moderate physical activity each week (or
equivalent). In addition, physical activity assists in weight loss
and improves blood glucose control, blood pressure, lipid
profile, and insulin sensitivity. These effects may, at least in
part, explain its cardiovascular benefits 15.

In our research, the majority of the patients 621(62.1%) had
no social habits, while some reported snuffer, smoking, using
shisha, and drinking alcohol. Similar to this finding, a previous
study showed that cigarette smoking was associated with the
risk of heart diseasels. Cigarettes are the major form of
smoked tobacco?s. Risks to health from tobacco use result not
only from direct consumption of tobacco but also from
exposure to second-hand smokel6. Approximately 10% of
cardiovascular disease is attributed to smoking; however,
people who quit smoking by age 30 have almost as low a risk
of death as never-smokers!7.0ther studies showed that
drinking at low levels without episodes of heavy drinking may
be associated with a reduced risk of cardiovascular disease,
but there is evidence that associations between moderate
alcohol consumption and protection from stroke are non-
causall8. At the population level, the health risks of drinking
alcohol exceed any potential benefits!8.

In our study, the presenting symptoms of the patients were
cough 735(73.5%), chest pain 641(64.1%), shortness of
breath 601(60.1%), palpitation 326(32.6%), lower limb
swelling 159(15.9%), dizziness 137(13.7%) and loss of
consciousness 84(8.4%). Similar to this study, Suliman in
Khartoum State found that the indications for admissions
were ADHF (acute decompensated heart failure) 73%, ACS
(acute coronary syndromes) 47%, Arrhythmia 20%, IE
(infective endocarditis) 3%, and others 3%11.

Regarding comorbidities, in our study associated chronic
diseases were reported in 712(71.2%) of the patients (Figure
8) including hypertension 592(83.1%), diabetes mellitus
566(79.5%), and asthma 39(5.5%). Another study aimed to
determine the pattern of hospital admissions and patient
outcomes in medical wards at Atbara Teaching Hospital in
River Nile State, showed that Non-communicable diseases
constituted 71.8% of all cases!2.  While Ojji et al found that
the commonest cause of heart failure identified was
hypertension in 61.5% of the patients’.

Current diagnosis based on Echo findings were hypertensive
heart disease 315(31.5%), valvular lesion 298(29.8%),
ischemic heart disease 112(11.2%), rheumatic heart disease
83(8.3%), normal Echo 82(8.2%), cardiomyopathy 57(5.7%),
congenital heart disease 17(1.7%), pulmonary hypertension
22(2.2%) and heart failure 14(1.4%). The patterns of
cardiovascular disease were significantly associated with age
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and gender, for example, hypertensive heart disease and
valvular lesions were associated with older ages (40 years and
above, while congenital heart disease were associated with
age group 20 - 40 years (P value < 0.05). Similar to the study
by Suliman in Khartoum State showed that Etiological
diagnoses given to patients were IHD (ischemic heart disease)
65%, HHD (hypertensive heart disease) 28%, NIDCM (non-
ischemic dilated cardiomyopathy) 11%, RHD (rheumatic heart
disease) 7%, pericardial disease 4(%), Others (2%). RHD
admissions peaked in the 21-30 years old age group, NIDCM in
41-50 years old, and HHD and IHD in 51-60 years old!!.

In another study conducted by Alkhalifa et al. in Khartoum
State, it was concluded that isolated Mitral Stenosis was
relatively infrequent, accounting for only 9% of cases?9. This
lower prevalence could be attributed to a diminished
detection rate associated with the gradual progression of
stenosis and the presence of subtle early signs. Furthermore,
inconsistencies in the reported history of rheumatic fever
might contribute to an underestimation of the prevalence of
Rheumatic Heart Disease (RHD). The study also identified a
significant correlation between the severity of the lesion and
irregular prophylaxis (P < 0.001). Similarly, Ajayi et al in
Nigeria showed that the common echocardiographic
diagnoses were hypertensive heart disease (HHD), 39.9%, and
valvular heart disease (VHD), 15.0%. Rheumatic heart disease
accounted for 67.7% of those diagnosed with VHD or 10.2% of
the study population20. Congenital heart disease was
diagnosed in 1.7% of the cases comprising ventricular septal
defect (0.5%), atrial septal defect (0.5%), persistent patent
ductusarteriosus (0.4%), and bicuspid aorta (0.2%). The
confirmation rate for HHD was 66.1%, while 70% and 57.1%
of those referred on account of unexplained leg swelling and
dyspnea, respectively, had heart disease. Heart disease was
confirmed in 45.5% of the patients referred for routine tests.
Ekpe et al documented the echocardiographic patterns of
AHDs in Nigeria’. There were 190 diagnoses in the 163
patients with 27 patients having a double diagnosis, consisting
of 88 (54%) males and 75 (46%) females. The mean age was
50.4 years (age range 9-85 years). Ten types of acquired heart
pathologies were identified and they included hypertensive
heart disease in 49.47%, rheumatic heart disease in 26.32%,
cardiomyopathy in 11.05%, endomyocardial fibrosis in 4.74%,
and pericarditis in 3.68%. Others were corpulmonary,
pulmonary hypertension, intracardiac thrombi, left atrial
myxoma, and degenerative heart disease which accounted for
the remaining 4.74%. Ojji et al showed that The commonest
cause of heart failure identified was hypertension in 61.5% of
the patients; 75.5% had systolic heart failure, whereas 23.5%
had heart failure with preserved ejection fraction?21.

CONCLUSION

Heart disease is an important cause of morbidity and mortality
in Sudan. The study showed that the common patterns of
cardiovascular disease were hypertensive heart disease,
valvular lesions, and ischemic heart disease.

Policymakers and health planners should be made aware of
the changing patterns of heart disease in this community.

REFERENCES

1. Townsend N, Kazakiewicz D, Lucy Wright F, Timmis A, Huculeci R,
Torbica A, et al. Epidemiology of cardiovascular disease in
Europe. Nature Reviews Cardiology. 2022;19(2):133-43.
https://doi.org/10.1038/s41569-021-00607-3 PMid:34497402

2. Musa HH, Elbashi EA, Musa [H. Clinical and sociodemographic
characteristics of cardiovascular disease in Sudan. Polish Annals
of Medicine. 2018;25(1).
https://doi.org/10.29089,/2017.17.00006

CODEN (USA): JDDTAO


https://doi.org/10.1038/s41569-021-00607-3
https://doi.org/10.29089/2017.17.00006

Mohamed et al

3. Mathers CD. History of global burden of disease assessment at the
World Health Organization. Archives of Public Health.
2020;78(1):1-13. https://doi.org/10.1186/s13690-020-00458-3
PMid:32850124 PMCid:PMC7443850

4. Global, regional, and national life expectancy, all-cause mortality,
and cause-specific mortality for 249 causes of death, 1980-2015:
a systematic analysis for the Global Burden of Disease Study
2015. Lancet. 2016;388(10053):1459-544.
https://doi.org/10.1016/S0140-6736(16)31012-1
PMid:27733281

5. Zuechner A, Mhada T, Majani NG, Sharau GG, Mahalu W, Freund
MW. Spectrum of heart diseases in children presenting to a
paediatric cardiac echocardiography clinic in the Lake Zone of
Tanzania: a 7 years overview. BMC Cardiovascular Disorders.
2019;19:1-6. https://doi.org/10.1186/s12872-019-01292-4
PMid:31835996 PMCid:PMC6909619

6. Sadoh E, Uzodimma C, Daniels Q. Childhood acquired heart disease
in Nigeria: an echocardiographic study from three centres.
African Health Sciences. 2014;14(3):609-16.
https://doi.org/10.4314 /ahs.v14i3.16 PMid:25352879
PMCid:PMC4209661

7. Ekpe EE, Ikpe MC, Umoh I. Echocardiographic pattern of acquired
heart diseases in Nigeria. Nigerian Medical Journal: Journal of the
Nigeria Medical Association. 2015;56(4):253.
https://doi.org/10.4103/0300-1652.169699 PMid:26759509
PMCid:PMC4697212

8. Sani U, Ahmed H, Jiya N. Pattern of acquired heart diseases among
children seen in Sokoto, North-Western Nigeria. Nigerian Journal
of Clinical Practice. 2015;18(6):718-25.
https://doi.org/10.4103/1119-3077.163284 PMid:26289507

9. Ekpe EE, Ikpe MC, Umoh 1. Echocardiographic pattern of acquired
heart diseases in Nigeria. Niger Med J. 2015;56(4):253-7.
https://doi.org/10.4103/0300-1652.169699 PMid:26759509
PMCid:PM(C4697212

10. Agarwal N, Taneja S. Acquired heart disease in children is not
necessarily rheumatic. Tropical Doctor. 2019;49(3):181-4.
https://doi.org/10.1177/0049475519833513 PMid:30866753

11. Roo S. Cardiac Disease Among South Asians: A Silent Epidemic.
Indian Heart Association Archived from the original on. 2015:05-
18.

12. Suliman AA. Pattern of heart disease at AlShab Teaching Hospital;
a decade into the new millennium. The Sudan Medical
Association. 2011;47(2).

13. Shafi MJ, Nasrin S. Incidence & Pattern of Valvular Heart Disease
in Patients attended in Echo Lab at a tertiary care Hospital: A
single Centre Study. Cardiovascular Journal. 2021;13(2).
https://doi.org/10.3329 /cardio.v13i2.52968

14. Lilyasari O, Prakoso R, Kurniawati Y, Roebiono PS, Rahajoe AU,
Sakidjan |, et al. Clinical profile and management of rheumatic
heart disease in children and young adults at a tertiary cardiac
center in Indonesia. Frontiers in Surgery. 2020;7:47.
https://doi.org/10.3389/fsurg.2020.00047 PMid:32903397
PMCid:PMC7434961

15. Miinzel T, Hahad O, Kuntic M, Keaney Jr JF, Deanfield JE, Daiber A.
Effects of tobacco cigarettes, e-cigarettes, and waterpipe smoking
on endothelial function and clinical outcomes. European heart
journal. 2020;41(41):4057-70.
https://doi.org/10.1093/eurheartj/ehaa460 PMid:32585699
PMCid:PMC7454514

16. Bhatta DN, Glantz SA. Association of e-cigarette use with
respiratory disease among adults: a longitudinal analysis.
American journal of preventive medicine. 2020;58(2):182-90.
https://doi.org/10.1016/j.amepre.2019.07.028 PMid:31859175
PMCid:PMC6981012

17.Jaarsma T, Hill L, Bayes-Genis A, La Rocca HPB, Castiello T,
Celutkiené ], et al. Self-care of heart failure patients: practical
management recommendations from the Heart Failure
Association of the European Society of Cardiology. European
journal of heart failure. 2021;23(1):157-74.

ISSN: 2250-1177 [96]

Journal of Drug Delivery & Therapeutics. 2024; 14(5):92-96

https://doi.org/10.1002/ejhf.2008 PMid:32945600
PMCid:PMC8048442

18. Millwood 1Y, Walters RG, Mei XW, Guo Y, Yang L, Bian Z, et al.
Conventional and genetic evidence on alcohol and vascular
disease aetiology: a prospective study of 500 000 men and
women in China. The Lancet. 2019;393(10183):1831-42.
https://doi.org/10.1016/S0140-6736(18)31772-0
PMid:30955975

19. Alkhalifa M, Ibrahim S, Osman S. Pattern and severity of
rheumatic valvular lesions in children in Khartoum, Sudan.
EMH]-Eastern Mediterranean Health Journal, 14 (5), 1015-1021,
2008. 2008.

20. Ajayi EA, Adewuya OA, Ohunakin AA, Olaoye OB.
Echocardiographic pattern of heart diseases at a Southwest
Nigerian private clinic. Sahel Medical Journal. 2018;21(3):153.
https://doi.org/10.4103/smj.smj_19_17

21. 0jji DB, Alfa ], Ajayi SO, Mamven MH, Falase AO. Pattern of heart
failure in Abuja, Nigeria: an echocardiographic study:
cardiovascular topic. Cardiovascular journal of Africa.
2009;20(6):349-52.

CODEN (USA): JDDTAO


https://doi.org/10.1186/s13690-020-00458-3
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1186/s12872-019-01292-4
https://doi.org/10.4314/ahs.v14i3.16
https://doi.org/10.4103/0300-1652.169699
https://doi.org/10.4103/1119-3077.163284
https://doi.org/10.4103/0300-1652.169699
https://doi.org/10.1177/0049475519833513
https://doi.org/10.3329/cardio.v13i2.52968
https://doi.org/10.3389/fsurg.2020.00047
https://doi.org/10.1093/eurheartj/ehaa460
https://doi.org/10.1016/j.amepre.2019.07.028
https://doi.org/10.1002/ejhf.2008
https://doi.org/10.1016/S0140-6736(18)31772-0
https://doi.org/10.4103/smj.smj_19_17

