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patterns, associated risk factors, and predictors of death in 
lower- and middle-income countries, such as Bangladesh. 
This study, therefore, seeks to explore the demographic 
profiles, clinical features, and treatment patterns of 
individuals in Bangladesh who succumbed to COVID-19.

Materials and methods

Study design, setting, and population
This prospective observational study was carried out from 
April 2020 to July 2023 in the non-COVID tertiary cardiac 
care hospital at National Heart Foundation Hospital & 
Research Institute, Dhaka, Bangladesh. All admitted 
patients, who subsequently got diagnosed as COVID 
positive & health care personnel of this hospital, who 
become COVID positive and have not survived were 
enrolled in this study. The study was approved by the Ethics 
Review Committee of National Heart Foundation Hospital 
& Research Institute (N.H.F.H. & R.I./4-14/7/AD-1105) 
and written informed consent was obtained from all 
non-survivors or non-survivor’s attendance after 
confirmation of COVID-19 diagnosis as soon as possible.

Definition and variables
We studied all symptomatic and asymptomatic confirmed 
COVID-19 positive non-survivors and analyzed baseline 
variables, comorbidities, clinical presentation, treatment, 
and severity of COVID-19. Baseline information included 
gender, age, risk factors and co-morbidities (hypertension, 
diabetes, smoking, dyslipidemia, obesity, cardiovascular 
disease, chronic obstructive pulmonary disease /bronchial 
asthma (COPD/BA), chronic kidney disease). The degree of 
severity of COVID-19 were classified as mild, moderate, 
severe, and critical ill [27,28]. Participants were considered 
partially vaccinated (PV) if received one dose of vaccine, 
fully vaccinated (FV) if received two doses of vaccine and 
boosted if received three doses of vaccine.

Statistical analysis
Continuous variables illness described using the mean and 
standard deviation. Discrete variables were expressed as 
frequency rates and percentage. All analyses were 
performed using SPSS statistical software version 16.0 
(SPSS Inc., Chicago, IL, USA).

Results
A total of 2506 COVID-19 patients were enrolled during 
this period. Of whom 100 (4.0%) patients deceased and 
included in the study. The mean age of the non-survivors 
was 62.94 ±13.43 years and most of them were aged ≥50 
years (86%). Individuals >65 years was 37% and <65 % 
years 63%. Most of the non-survivors were male (71.0% vs 
29.0%). Non-Healthcare personnel (HCP) were more 
deceased than HCP (98.0% vs 2.0%). Baseline 
characteristics of COVID-19 non-survivors are presented in 
Table 1. Cardiovascular disease (88.0%) was the most 
common comorbidity followed by hypertension (70.0%), 

chronic kidney disease (70.0%), diabetes mellitus (61.0%), 
dyslipidemia (43.0%), smoking (38.0%), obesity (27.%), 
and COPD/BA (10%).Most of the patients (94.0%) had 
more than one comorbidity and only 5.0% patients had one 
comorbidity (Figure 1). Most of the patients had heart 
disease in addition to COVID-19 diagnosis (89.0%) and 
only 11.0% patients had COVID-19 alone.

Table 1: Baseline characteristics of non-survivors of 
COVID-19 (n-100)

COVID-19: coronavirus disease 2019; HCP: healthcare personnel; 
non-HCP: non-healthcare personnel; SD: standard deviation; DM: diabetes 
mellitus; COPD: chronic obstructive pulmonary disease; BA: Bronchial 
asthma; CKD: chronic kidney disease.

 

Figure 1: Number of comorbidities of non-survivors of 
COVID-19. COVID-19: coronavirus disease 2019.

Most of the non-survivors were unvaccinated (56%), 1% 
PV, 11% FV, 7% boosted and 25% died before development 
of vaccine. Most of the non-survivors were symptomatic 
(98.0%). Shortness of breath (82.0%), fever (77.0%), cough 
(52.0%), and fatigue (32.0%) were the most common 
symptoms. Clinical characteristics of non-survivors of 
COVID-19 are presented in Table 2. 
 
Table 2: Clinical characteristics of non-survivors of 
COVID-19 (n=100)

COVID-19: coronavirus disease 2019.

Oxygen therapy (low flow, high flow) was given when 
required. Twelve patients required high-flow nasal cannula. 
Prone positioning was advised for all patients. Treatment 
outline is given in Table 3. Twenty-eight (28.0%) 
non-survivors received ivermectin. Only 2 (2.0%) 
non-survivors received favipiravir (1600 mg on day 1 
followed by 600 mg 12 hourly from day 2 to day 10) and 27 
(27.0%) non-survivors received remdesivir (200 mg IV 
infusion [within 30 min-2 hours] on day 1 followed by 100 
mg infusion within [30 min to 2 hours] from day 2 to day 5).
 
Regarding antibiotic therapy, 40 (40.0%) non-survivors 
were treated with a single antibiotic and 54 (54.0%) 
non-survivors were given double antibiotic therapy. Most of 
the non-survivors (74.0%) received intravenous antibiotic, 
13% (13) combination of oral & intravenous and only 7.0% 
(7) received oral antibiotic therapy alone. Around 38 
(38.0%) non-survivors were also treated with 
methylprednisolone and dexamethasone for 3–7 days.Low 

molecular weight heparin was used in 84.0% (84) patients 
followed by newer oral anticoagulants (rivaroxaban). 

Table 3: Distribution of treatment of non-survivors with 
COVID-19 (n=100)

COVID-19: coronavirus disease 2019; IV: intravenous.

Among deceased, only 2 (2.0%) were asymptomatic; 39 
(39%) had mild disease; one (1.0%) had moderate disease; 
45 (45%) had severe disease, and 13 (13%) had critical ill 
form of disease (Table 4). As most of the non-survivors 
(89%) had cardiovascular diagnosis in addition to 
COVID-19, they developed more cardiovascular 
complications: acute left ventricular failure (70.0%); 
cardiogenic shock (45.0%), arrhythmias (5%); conduction 
disturbance (8%).
 
Table 4: Disease Severity of non-survivors of COVID-19 
(n=100)

COVID-19: coronavirus disease 2019; LVF: left ventricular 
failure.

Discussion
In this study, the observed mortality rate among COVID-19 
patients was 4.0%, which is in line with several reports that 
have estimated case fatality rates between 3.14% and 6.3% 
[4–8]. However, other studies have documented 
significantly higher mortality rates, ranging from 6.91% to 
61.51% [9–21]. These discrepancies can be attributed to 
varying study populations, ranging from asymptomatic 
individuals to those with severe or critical illness. Notably, 
in our cohort, 2% of deceased individuals were 
asymptomatic.

The mean age of the non-survivors in our study was 62.94 
±13.43 years and male were predominant. Most of the 
non-survivors (86%) were aged ≥ 50 years. The prevalence 
of cardiovascular disease (CVD), hypertension, chronic 
kidney disease, diabetes mellitus, dyslipidemia, smoking, 
and obesity were higher among non-survivors as our 
hospital is tertiary care cardiac hospital. Abohamr et al. [5] 
studied 768 hospitalized COVID-19 patients and mortality 
rate was 4.27%. The mean age of the deceased was 47.6 ± 
15.6 years and 86.5% were male. Obesity, smoking and 
diabetes mellitus were predictors of mortality. In a 
systematic review and meta-analysis including 14 studies 
with 29,909 COVID-19 infected patients and 1445 cases of 
death (mortality 4.8%) showed older age (≥65 years old), 
male gender, hypertension, CVD, diabetes, COPD and 
cancer were associated with greater risk of death from 
COVID-19 infection [6].

Zhang et al. [7] retrospectively analyzed 432 patients from 
two centers of Hubei province, China which showed 
mortality rate 5.09% and identified 5 predictors of mortality 
among the overall population of COVID-19 patients: low 
hemoglobin, high CK-MB (creatine kinase-MB), high LDH 
(lactate dehydrogenase), high PCT (procalcitonin), and high 
CT (computed tomography) score. Sausa et al. [8] aimed to 
identify the risk factors associated with mortality and 
survival of COVID-19 cases in a state of the Brazilian 
Northeast among 2070 people that tested positive to 
COVID-19 and of them 6.3% (131) died. The mortality risk 
was 3.7 times higher in the elderly (aged ≥60 years), 19.3 
times higher in people with CVD, 14.3 times higher in 
people with diabetes, 32.6 times higher in people with 
neurological disease and 9.9 times higher in people with 
renal disease. Such a risk was 3.0 times higher in 
hospitalized people and 3.5 times higher in people admitted 
to ICU.

In a retrospective study from COVID-19 dedicated hospital 
in Bangladesh of the 3115 patients 282 (9.05%) died [10]. 
The mean age of deceased was 56.7 ± 14.9 years. 
Approximately three-fourths (61.3%) of deceased patients 
were male. Older age, male sex, rural residence, history of 
smoking, and chronic kidney disease were found to be 
important predictors of mortality. Another retrospective 
Bangladeshi study included 50 hospitalized COVID-19 

patients and of them 07 (14.0%) died. The mean age of the 
non-survivors was 51.57±13.89 years. Older age, higher 
Sequential Organ Failure Assessment (SOFA) score, and 
elevated fibrinogen level at admission were risk factors for 
death [12]. Higher mortality rate in two Bangladeshi studies 
may be due to inclusion of hospitalized patients only as we 
included both hospitalized and non-hospitalized patients.

A retrospective cohort study in the New York City 
metropolitan area included 6493 COVID-19 patients and of 
them 858 (13.2%) patients died. The median age of the 
deceased was 76 years. Olderage, male sex, hypotension, 
tachypnea, hypoxia, impaired renal function, elevated 
D-dimer, and elevated troponin were associated with 
increased in-hospital mortality [11]. An Indonesian 
retrospective study observed 17.18% (78) death among 454 
COVId-19 patients [13]. The highest mortality rate occurred 
in the age group ≥60 years (35; 51.47%) and male were 
66.67%. Hypertension, cardiovascular disease, and diabetes 
were the most common comorbidity inpatients death due to 
COVID-19. More than half of the patients had two or more 
comorbidities. A systematic review and meta-analysis of 42 
studies including 423,117 patients showed that the pooled 
prevalence of mortality among hospitalized patients with 
COVID-19 was 17.62% [14]. Acute kidney injury, COPD, 
diabetes, hypertension, CVD, cancer, increased D-dimer, 
male gender, older age, current smoker, and obesity are 
clinical risk factors for a fatal outcome associated with 
coronavirus.

Mesas et al. [15] in a comprehensive systematic review and 
meta-analysis included 60 studies, with a total of 51,225 
patients (12,458 [24.3%] deaths) from hospitals in 13 
countries. A mean age ≤60 years, dyspnoea, smoking, 
kidney disease, hypertension, malignancy, diabetes, 
pulmonary disease, decreased platelet count, decreased 
haemoglobin concentration, increased interleukin-6 and 
increased cardiac troponin I were more markedly associated 
with mortality. A cross-sectional analytic observational 
study enrolled 69 patients with 21 (30%) of them were 
non-survivors [16]. Age >52 years, dyspnea, hypertension, 
anemia, thrombocytopenia and neutrophil-lymphocyte ratio 
(NLR) >3.13 were associated with increased mortality of 
COVID-19 patients.

Olivas-Martinez et al. [17] in a prospective cohort study 
included 800 adult hospitalized severe confirmed 
COVID-19 pneumonia patients and from those 241 died 
(30.1%). The main risk factors associated with in-hospital 
mortality were male gender, obesity and oxygen saturation 
< 80% on admission. A descriptive cross-sectional study 
involving a cohort of 375 COVID-19 hospitalized patients 
and 129 patients were died [18]. Age greater than 50 years, 
presence of multiple underlying diseases, dyspnea, acute 
confusion, saturation of peripheral oxygen below 94% and 
oxygen demand exceeding 5 L per minute demonstrated 
independent predictive value for mortality.

In a retrospective case series, among a cohort of 799 
patients, 113 who died and 161 who recovered with a 
diagnosis of covid-19 were analyzed [19]. The median age 
of deceased patients was 68 years and male were more 
predominant in deceased patients (73%). Hypertension, 
cardiovascular disease, and cerebrovascular disease were 
much more frequent among deceased patients. Dyspnea, 
chest tightness, and disorder of consciousness were more 
common in deceased patients. A prospective study in Peru 
by Valladares-Garrido et al. [20] analyzed 301 hospitalized 
COVID-19 patients and 41.3% of them died. Older age, ICU 
admission, obese, impaired consciousness and 
thrombocytopenia were associated with mortality in patients 
with COVID-19.

In a meta-analysis of a total of 58 studies with 122,191 
patients from different countries were analyzed. The pooled 
prevalence rate (PR) of mortality among the hospitalized 
COVID-19 patients was 18.88%. Highest mortality was 
found in Europe (PR 26.85%) followed by North America 
(PR 21.47%) and Asia (PR 14.83%). Older age (> 65 years), 
male gender, ICU patients, obesity, hypertension, diabetes, 
cardiovascular disease and cancer had a high risk for 
mortality [29].

Ruiz-Quinonez et al. [30] retrospectively analyzed185 
deceased individuals with confirmed diagnoses of 
COVID-19. The mean age of the deceased was59.53±12.50 
(range 24–86) years and the majority were individuals of 
65+ years (36.7%, n = 58). Almost similar mean age of 
deceased individuals was also found in our study. A study in 
China reported that the mortality rate of COVID-19 patients 
aged older than 59 years was around 5.1 times higher than 
that in patients aged 30–59 years [31]. There was a male 
predominance (60.1%). The most common comorbidities 
were diabetes (60.63%), hypertension (59.57%) and obesity 
(43.61%). The most frequent symptoms were dyspnea 
(88.77%), fever (71.42%) and dry cough (64.28%) which 
were almost similar to our study [Shortness of breath 
(82.0%), fever (77.0%), cough (52.0%), and fatigue 
(32.0%)]. The main drugs used for treating COVID-19were 
azithromycin (60.6%), hydroxychloroquine (53.0%) and 
oseltamivir (27.3%). Twenty eight (28.0%) non-survivors 
received ivermectin. 2.0% favipiravir, 27.0%remdesivir in 
our study. Most of the non-survivors (74.0%) received 
intravenous antibiotics.

In our study, most of the non-survivors had severe forms of 
disease; 45% severe disease and 13% critical ill forms of 
disease. In contrast to our study, Zhang et al. [7] showed all 
deceased had severe type and critical types of disease 
(72.7% and 27.3%, respectively). COVID-19 vaccination is 
associated with decreased mortality caused by COVID-19, 
severity of COVID-19 and hospitalization duration [32]. 
The unvaccinated group had the highest proportion of 
deaths (5.2% vs. 1.4% and 0.3% in FV and boosted groups, 
respectively). Also in our study, most of the non-survivors 

were unvaccinated (56%), 1% PV, 11% FV, 7% boosted and 
25% died before development of vaccine.

Limitation
Our study has several limitations. Firstly, study conducted 
in non-COVID-dedicated cardiac hospital. Secondly, 
wave-based mortality was not assessed. Thirdly, both 
hospitalized and non-hospitalized patients were included. 
Finally, the influence of treatment on mortality of 
COVID-19 was not assessed.

Conclusion
In current study, the mortality rate in patients with 
COVID-19 was 4.0%. Most of deceased were older in age, 
male, unvaccinated, had multiple co-morbidities 
(cardiovascular disease, hypertension, chronic kidney 
disease, diabetes mellitus, dyslipidemia, smoking, and 
obesity) and more severe disease. 
 
Acknowledgement
We would like to thank Mrs. Rehana Akter and Mr. Rasel 
Hasan, National Heart Foundation Hospital & Research 
Institute, for their sincere hard work in collecting and 
tabulating the data.

Reference
1. Coronavirus Death Rate (COVID-19) - Worldometer. https:// www. 

worldometers. info/ coronavirus/ coronavirus-death-rate/. Accessed: 
03/06/2023.

2. World Health Organization. Middle East respiratory syndrome 
coronavirus (MERS-CoV). https://www.who.int/ emergencies/ 
mers-cov/en. Accessed 04/18, 2020.

3. World Health Organization. Cumulative Number of Reported 
Probable Cases of Severe Acute Respiratory Syndrome (SARS). 
https://www.who.int/csr/sars/country/en/. Accessed 04/18, 2020.

4. Chen R, Liang W, Jiang M, Guan W, Zhan C, Wang T, et al. Risk 
factors of fatal outcome in hospitalized subjects with coronavirus 
disease 2019 from a nationwide analysis in China. 
Chest.2020;158(1):97-105.

5. Abohamr SI, Abazid RM, Aldossari MA, Amer HA, Badhawi O, 
Aljunaidi OM, et al. Clinical characteristics and in-hospital 
mortality of COVID-19 adult patients in Saudi Arabia. Saudi Med J. 
2020; 41(11):1217-1226.

6. Parohan M, Yaghoubi S, Seraji A, Javanbakht MH, Sarraf P, Djalali 
M. Risk factors for mortality in patients with Coronavirus disease 
2019 (COVID-19) infection: a systematic review and meta-analysis 
of observational studies, The Aging Male. 2020; 23:5:1416-1424.

7. Zhang X-B, Hu L, Ming Q, Wei X-J, Zhang Z-Y, Chen L-D, et al. 
Risk factors formortality of coronavirus disease-2019 
(COVID-19)patients in two centers of Hubei province, China: 
Aretrospective analysis. PLoS ONE. 2021;16(1): e0246030.

8. Sousa GJB, Garces TS, Cestari VRF, Florêncio RS, Moreira TMM, 
Pereira MLD. Mortality and survival of COVID-19. Epidemiology 
and Infection.2020;148;e123, 1-6.

9. Zali A, Khodadoost M, Gholamzadeh S, Janbazi S, Piri H, 
Taraghikhah N. Mortality among hospitalized COVID-19 patients 
during surges of SARS-CoV-2 alpha (B.1.1.7) and delta (B.1.617.2) 
variants. Scientific Reports. 2022;12:18918.

10. Hoque MM, Mahmud R, Datta PK, Khan EA, Biswas S, Basu KC. 
Clinical Characteristics of Deceased with COVID-19 Infection:Data 
from the Largest COVID-19 Dedicated Hospital in Bangladesh. 
JOM. 2023;24(1):28-36.

11. Mikami T, Miyashita H, Yamada T, Harrington M, Steinberg D, 
Dunn A. Risk Factors for Mortality in Patients with COVID-19 in 
New York City.JGIM.2020;17-26.

12. Khan MH, Islam AM, Chowdhury MA, Khan MNA, Rahman MM, 
Ahmed RU.  Demographic and Clinical Presentation of CoVid19 
Patients in Bangladesh- A Single Center Experience. 
IOSR-JDMS.2020;19(6):38-53.

13. Djaharuddina I, Munawwarah S, Nurulita A, Ilyas M, Tabri NA, 
Lihawa N. Comorbidities and mortality in COVID-19 patients. Gac 
Sanit. 2021;35(S2):S530-S532.

14. Dessie ZG, Zewotir T. Mortality-related risk factors of COVID‑19:a 
systematic review and meta-analysis of 42 studies and 423,117 
patients. BMC Infect Dis. 2021;21:855.

15. Mesas AE, Cavero-Redondo I, Alvarez-Bueno C, SarriaCabrera 
MA, Maffei de Andrade S,Sequı-Dominguez I, et al. Predictors of 
in-hospitalCOVID-19 mortality: A comprehensivesystematic 
review and meta-analysis exploringdifferences by age, sex and 
health conditions.PLoS ONE.2020;15(11): e0241742.

16. Baihaqi FA, Rumaropen H. Factors Associated with Mortality in 
COVID-19 Patients Treatedat Serui General Hospital, Papua 
Indonesia.MajalahKedokteran Bandung. 2022;54(4):208-214.

17. Olivas-Martinez A, Cardenas-Fragoso JL, Jimenez JV, Lozano-Cruz 
OA, Ortiz-Brizuela E, Tovar-Mendez VH, et al. In-hospital 
mortality from severe COVID-19 in a tertiary care center in Mexico 
City; causes of death, risk factors and the impact of hospital 
saturation. PLoSONE.2021.16(2): e0245772.

18. Hai CN, Duc TB, Minh TN, Quang LN, Tung SLC,Duc LT. 
Predicting mortality risk in hospitalizedCOVID‑19 patients: an early 
model utilizingclinical symptoms. BMC Pulmonary Medicine. 
2024;24:24.

19. Chen T, Wu D, Chen H, Yan W, Yang D, Chen G. Clinical 
characteristics of 113 deceased patients with coronavirus disease 
2019: retrospective study. BMJ 2020;368:m1091.

20. Valladares-Garrido MJ, Alvarez-Risco A, Vasquez-Elera LE, 
Valdiviezo-Morales CG, Martinez-Rivera RN, Cruz-Zapata AL, et 
al. Factors Associated with Mortality in Patients with COVID-19 
froma Hospital in Northern Peru. Sustainability. 2023;15:4049.

21. Xu J, Yang X, Yang L, Zou X, Wang Y, Wu Y, et al. Clinical course 
and predictors of 60-day mortality in 239 critically ill patients with 

COVID-19: a multicenter retrospective study from Wuhan China. 
Crit Care. 2020;24(1):1-11.

22. Williamson, E. J. Walker AJ, Bhaskaran K, Bacon S, Bates C, 
Morton CE et al, Open SAFELY: factors associated with COVID-19 
death in 17 million patients. Nature. 2020; 584;430-436.

23. Yancy CW. COVID-19 and African Americans. JAMA. 
2020;323(19):1891-1892.

24. Suleyman G, Fadel RA, Malette KM, Hammond C, Abdulla H, Entz 
A, et al. Clinical Characteristics andMorbidity Associated with 
Coronavirus Disease 2019 in a Series of Patients in Metropolitan 
Detroit.JAMA Netw Open. 2020; 3(6):e2012270. 

25. Ji Y, Ma Z, Peppelenbosch MP, Pan Q. Potential association 
between COVID19 mortality and health care resource availability. 
Lancet Glob Health. 2020; 8(4):e480.

26. Burki T. COVID-19 in Latin America. Lancet Infect Dis. 2020; 
20(5):547-548. 

27. Zu ZY, Jiang MD, Xu PP, Chen W, Ni QQ, Lu GM, et al: 
Coronavirus disease 2019 (COVID-19): a perspective from China. 
Radiology, 2020, 296:E15-25.

28. Yue H, Bai X, Wang J, Yu Q, Lin W, Pu J, et al.: Clinical 
characteristics of coronavirus disease 2019 in Gansu province, 
China. Ann Palliat Med, 2020, 9:1404-1412.

29. Noor FM, Islam MM. Prevalence and Associated Risk Factors of 
Mortality Among COVID‑19 Patients: A Meta-Analysis. Journal of 
Community Health. 2020;45:1270-1282.

30. Ruiz-Quionez JA, Guzman-Priego CG, Nolasco-Rosales GA, 
Tovilla-Zarate CA, Flores-Barrientos OI, Narvaez-Osorio V, et al. 
Features of patients that died for COVID-19 in a hospital in the 
south of Mexico: A observational cohort study. PLoS 
ONE.2021;16(2): e0245394.

31. Wu JT, Leung K, Bushman M, Kishore N, Niehus R, de Salazar PM, 
et al. Estimating clinical severity of COVID-19 from the 
transmission dynamics in Wuhan, China. Nat. Med. 
2020;26:506-510.

32. Nguyen N-LT, Nguyen HTT, Le-Quy V, To T-B, Tran HT, Nguyen 
TD, et al. The Impact of Vaccination on COVID-19 Outcomes in 
Vietnam. Diagnostics 2024;14:2850.

Corresponding Author
Fazila-Tun-Nesa Malik
Professor, Department of Cardiology
National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh

Intervention Triage Strategy) and REPLACE-2 
(Randomized Evaluation of PCI Linking Angiomax to 
Reduced Clinical Events) have shown that Bivalirudin 
reduces bleeding without compromising ischemic 
protection in Western populations [2-4]. At present, the 
recommended dose of Bivalirudin is mainly based on 
European and American guidelines. It is widely accepted 
that the East Asian population has a lower risk of ischemia 
and a higher risk of bleeding than non-East Asian 
populations [5]. The cytochrome P450 2C19 (CYP2C19) 
gene has a high percentage of loss-of-function phenotypes 
in East Asian populations [6]. This finding suggests that 
East Asian patients have higher levels of platelet reactivity 
during clopidogrel therapy than platelet reactivity 
associated with Caucasians. High platelet reactivity (HPR) 

 Original Article 
Reduced dose of Bivalirudin in patients undergoing 
percutaneous coronary intervention in Bangladeshi 

population: A single center study
Fazila-Tun-Nesa Malik, Md Shamim Chowdhury, Smita Kanungo, Nazmun Laila, Abdul Kayum Khan,

Md Shahidullah, Esmat Ara, Rafiqul Islam, Nurul Islam, Md Kalimuddin

Department of Cardiology, National Heart Foundation Hospital & Research Institute, Dhaka, Bangladesh

Abstract
Introduction: Bivalirudin as an anticoagulant that reduces bleeding as compared to heparin after percutaneous coronary 
intervention (PCI) At present, the recommended dose of Bivalirudin is mainly based on European and American guidelines. 
It is widely accepted that the East Asian population has a lower risk of ischemia and a higher risk of bleeding than non-East 
Asian populations. In clinical practice, the dose of Bivalirudin may not be fully applicable to the Bangladeshi population. 
Therefore, this study aimed to explore the efficacy and safety of a reduced dose (Two thirds of the recommended bolus dose 
followed by half of recommended maintenance dose) of Bivalirudin in patients undergoing PCI. 
Methods: This was a single-center observational study which was conducted in the department of Cardiology National Heart 
Foundation hospital & Research Institute from May 2016 to March 2023. Patients who met the inclusion and exclusion 
criteria were included. All the patients were given Bivalirudin (reduced dose) & observed for in hospital outcomes (major 
bleeding or hematoma needed blood transfusion, minor bleeding, stent thrombosis, cardiogenic shock & all-cause mortality). 
Results: In total 1143 patients were included. Mean age of study population was 58.26±11.38 & majority of patients were 
male (54.9%). Majority of patients were chronic coronary syndrome (CCS) (58.2%) while the rest of the patients were acute 
coronary syndrome (ACS). 52.9% patients underwent Multivessel PCI, among them Rotabalation were done in 4.8% cases 
& left main (LM) PCI were done in 19.2 % patients. The Mean activated clotting time (ACT) after 5 min was 298.3 ± 
68.511sec. Regarding the in-hospital outcomes, 1.7 % patients developed major bleeding or hematoma needed blood 
transfusion, 1.2 % patient developed minor bleeding, 1.7% patient had cardiogenic shock, all-cause mortality were 2.0% & 
only 0.8% patient had in hospital stent thrombosis. 
Conclusion: In Bangladeshi population, patients undergoing PCI, reduced dose Bivalirudin   can be used for anticoagulation 
without increasing the risk of thrombosis and bleeding. 
Key words: Bivalirudin, Percutaneous Coronary Intervention; Bleeding risk; Activated Clotting Time

                                                                                               (JNHFB 2025; 14 : 66-69) DOI : 10.61819/jnhfb.v14i2.10

Introduction
Percutaneous coronary intervention (PCI) requires 
anticoagulation to prevent thrombotic complications. 
Rational and standardized application of anticoagulants is 
crucial for ensuring the efficacy and safety of interventional 
procedures [1]. Bivalirudin, a reversible direct thrombin 
inhibitor, is favored in many settings due to rapid onset, 
brief half-life, and reduced bleeding risk compared to 
heparin-based strategies. Major trials such as 
HORIZONS-AMI (Harmonizing Outcomes with 
Revascularization and Stents in Acute Myocardial 
Infarction), ACUITY (Acute Catheterization and Urgent 
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sug-gests a high risk of ischemia and low platelet reactivity 
(LPR) indicates a high risk of bleeding. Clinical evidence 
suggests that both HPR and LPR cutoff values are higher in 
East Asian patients than in Caucasians [7,8]. At the same 
level of platelet reactivity, East Asian populations are less 
prone to thromboembolic events but are prone to bleeding 
[9]. Asian cohorts frequently exhibit lower thrombotic risk 
and heightened bleeding susceptibility, leading to interest in 
reduced dosing strategies. Chinese single-center studies 
using 80% standard bolus without post-PCI infusion 
demonstrated non-inferior ischemic outcomes and similar 
bleeding rates as full-dose regimens. Meanwhile, 
multicenter Chinese data confirm favorable safety profiles 
in high-risk patients [5]. 

Our study investigates whether a reduced Bivalirudin 
regimen (two-thirds of recommended bolus dose, half dose 
of maintenance infusion) is safe and effective in a 
Bangladeshi cohort undergoing PCI. 

Materials and methods
This single-center observational study was done in National 
Heart Foundation Hospital & Research Institute from May 
2016 to March 2023. Purposive sampling was done. All 
patients undergoing PCI who were given Bivalirudin during 
the study period were included in this study. Bivalirudin was 
used because of each patient’s risks of bleeding. The 
patients receive 3–4 h intravenous infusions of Bivalirudin 
after PCI. The exclusion criteria included the following: use 
of oral anticoagulants, such as rivaroxaban, before the 
procedure; patients with use of antiplatelet drugs other than 
aspirin and P2Y12 receptor antagonists, such as eptifibatide, 
contraindications to PCI or without PCI after coronary 
angiography and patients unwilling to give consent. 
Bivalirudin was adminis-tered in reduced dose: bolus dose 
(two thirds of the recommended dose of 0.75 mg/kg) 
followed by maintenance dose (half of recommended 
maintenance dose of 1.75 mg/kg /h). 

Data Collection
Baseline demographic and clinical data were recorded, 
including age, gender, history of hypertension, diabetes, 
dyslipidemia, previous myocardial infarction (MI), and left 
ventricular ejection fraction (LVEF)and diagnosis: chronic 
coronary syndrome (CCS), acute coronary syndrome 
(ACS). Procedural variables (e.g., lesion complexity, use of 
Rotabalation, LMCA involvement) and laboratory values 
(serum hemoglobin, creatinine, LVEF) were also collected. 
The anticoagulant effect of Bivalirudin was monitored using 
the activated clotting time (ACT).

Outcome
The primary outcome was bleeding: major bleeding or 
hematoma needed blood transfusion, minor bleeding; 
cardiogenic shock, stent thrombosis, and all cause mortality. 
Adverse events were defined per standard criteria.

Statistical analysis 
Categorical variables were compared using the χ2 or 
Fisher’s exact test, and continuous data were compared 
using the Student’s t-test. All statistical analyses were 
conducted using SPSS version 16.0. 
 
Results
A total of 1143 patients who underwent PCI from May 2016 
to March 2023 in the department of cardiology National 
Heart Foundation hospital & Research Institute and in 
whom Bivalirudin was used during the procedure were 
included. Mean age of the study population was 
58.26±11.38 years.  Majority of the patients were male 
(54.9%) & rest are female (45.1%). Among the lab 
parameters mean Hb% was 12.62±1.60 gm/dl, serum 
creatinine was 1.302±.4596; mean LVEF (%) was 
47.42±9.33 (Table: 1).

Table 1: Baseline characteristics of study population 
(n=1143)

Majority of patients who underwent PCI were CCS (58.2%) 
while rest of the patients were ACS (41.8%). Among the 
ACS patients 16.4% patients were STEMI, 20.10% were 
NSTEMI & 5.2% patients were unstable angina (Figure: 1). 

Figure 1: Pie Chart showing the diagnosis of patients 
underwent PCI

Variable Mean±SD/Percentage 
Age 58.26±11.38 years
Sex

Male 54.9%
Female 45.1%

Hb% (gm/dl) 12.62±1.60
S. Creatinine(mg/dl) 1.302±.4596
LVEF (%) 47.42±9.330
Diagnosis:

CCS 58.2%
ACS 41.8%

58.20%16.40%

20.10%

5.20%

Pa�ent Diagnosis 

CCS STEMI NSTEMI Unstable angina
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Regarding the risk factors of the study population, 
hypertension was the most prevalent (81.9%) followed by 
dyslipidemia 57.4% & diabetes mellitus (55.2%). 48.6% 
patients were obese & only 16% patient had family H/O 
coronary artery disease(CAD) (Figure : 2). 

Figure 2: Risk factor distribution among the study 
population (n=1143)

Among the study population, 600(52.5%) patients 
underwent multivessel PCI & 543(47.5%) patients 
underwent single vessel PCI. Among these patients left 
main PCI were 219(19.2%) & 53(4.60%) patients 
underwent Rotabalation (Figure : 3).  

Figure 3: pattern of PCI among the study population 
(n=1143)

ACT value after 5 min: Mean ACT value of the study 
population was 298.38 ±68.51sec.

Regarding the in-hospital outcomes, 20(1.7 %) patients 
developed major bleeding or hematoma needed blood 
transfusion, 14 (1.2 %) patients developed minor bleeding, 
20(1.7%) patients had cardiogenic shock, in hospital death 
were 2.0% (23 patients) & only 9 (0.8%) patients had in 
hospital stent thrombosis (Figure : 4).

Figure 4: In-hospital outcomes among the study population 
(n=1143)

Discussion
In this single-center, observational study involving patients 
undergoing PCI, we found that reduced dose of the 
recommended dose of Bivalirudin can also achieve clinical 
effects. 

In our study mean age of the study population was 
58.26±11.38 years & majority of patients were male. 
Hypertension was the common risk factors among the study 
populations. In a study done by Li et al. among the Chinese 
populations, in whom Bivalirudin were used; found patients 
were   older (mean age 73.4 ± 5.9 years and hypertension 
was the common risk factors and male predominant [10]. As 
in southeast Asian region, CAD prevalence is younger in 
comparison to European Population So early presentation of 
our cases. 

Bivalirudin, a com¬monly used anticoagulant in clinical 
practice, does not activate platelets and does not bind to 
plasma proteins; it has linear pharmacokinetics with a short 
half-life of Bivalirudin has no inhibitors, and once bleeding 
occurs, there is no option aside from discontinuation of the 
drug. The Euro¬pean Society of Cardiology guidelines state 
that the ACT should be maintained at 200-250s if a 
glycopro¬tein inhibitor (GPI) is applied during PCI, and the 
ACT should be maintained at 250-350s if a GPI is not 
rou¬tinely applied [11,12]. In our patients mean ACT value 
of the study population was 298.38 ±68.51s.  In a study done 
by Wang et al. [5] among the Chinese population found 
ACT value was 349±47.5s in whom they used 80% of 
recommended Bivalirudin dose.  

Regarding the in-hospital outcomes, 1.7 % of patients 
developed major bleeding or hematoma needed blood 
transfusion, 1.2 % of patients developed minor bleeding, 
1.6% patient had cardiogenic shock, all-cause mortality was 
2.0% & only 0.8% of patients had in hospital stent 
thrombosis. In Chinese population, major bleeding with 
Bivalirudin was 2.2%, all-cause mortality was 4.5%, 1.6% 
patients had MI & 2.4% patient needed revascularization. 
They observed 30 days major adverse cardiovascular events 
(MACE), but we just monitored patients in hospital 
outcomes [10]. Though our bleeding rates are similar with 
the Chinese populations, Mortality rates are higher in 
Chinese populations. In another study done by Wang et al. 
among the Chinese population, found that all bleeding rate 
was lower (4.4%) in reduced dose Bivalirudin dose patients 
in compared to heparin [5]. In our population, 2.9% of 
patients developed bleeding out of them 1.7% had major 
bleeding & 1.2% had minor bleeding. Another 
meta-analysis for AMI patients with PCI shows that 
Bivalirudin decreases major bleeding compared to heparin 
(2.3% vs. 3.5%) [2]. Another meta-analysis for AMI 
patients with PCI shows that Bivalirudin decreases major 
bleeding compared to heparin (2.3% vs. 3. 5%) [13]. The 
results of the MATRIX (Minimizing Adverse Haemorrhagic 

Events by TRansradial Access Site and Systemic 
Implementation of angioX) study showed that the 30-day 
incidence of acute stent thrombosis in the group that did not 
have continuous post procedural infusion was 1.0% which is 
similar with our study (0.8% stent thrombosis) [14]. 
.
Therefore, the results of this study were applicable to 
patients undergoing PCI in terms of low in hospital bleeding 
events without increasing significant thrombotic events. 
Further studies are needed regarding the safety and efficacy 
of reduced-dose Bivalirudin in patients especially long term 
follow up (MACE, bleeding)

Cost and Clinical Practicality Dose reduction can reduce 
drug cost, important in resource-limited settings, while 
maintaining clinical benefits.

Limitation
This was a single-center study. Observational design 
without control group limits causality; and no long-term 
follow-up or randomized comparison to full-dose regimens 
were analyzed.  

Conclusion
A reduced-dose Bivalirudin regimen (⅔ bolus, ½ 
maintenance infusion) among Bangladeshi patients 
undergoing PCI was associated with low in hospital 
bleeding, thrombotic events, and mortality. These results 
warrant multicenter randomized trials in South Asian 
populations to establish optimal, tailored dosing guidelines 
for use of Bivalirudin among the PCI patients. 
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Regarding the risk factors of the study population, 
hypertension was the most prevalent (81.9%) followed by 
dyslipidemia 57.4% & diabetes mellitus (55.2%). 48.6% 
patients were obese & only 16% patient had family H/O 
coronary artery disease(CAD) (Figure : 2). 

Figure 2: Risk factor distribution among the study 
population (n=1143)

Among the study population, 600(52.5%) patients 
underwent multivessel PCI & 543(47.5%) patients 
underwent single vessel PCI. Among these patients left 
main PCI were 219(19.2%) & 53(4.60%) patients 
underwent Rotabalation (Figure : 3).  

Figure 3: pattern of PCI among the study population 
(n=1143)

ACT value after 5 min: Mean ACT value of the study 
population was 298.38 ±68.51sec.

Regarding the in-hospital outcomes, 20(1.7 %) patients 
developed major bleeding or hematoma needed blood 
transfusion, 14 (1.2 %) patients developed minor bleeding, 
20(1.7%) patients had cardiogenic shock, in hospital death 
were 2.0% (23 patients) & only 9 (0.8%) patients had in 
hospital stent thrombosis (Figure : 4).

Figure 4: In-hospital outcomes among the study population 
(n=1143)

Discussion
In this single-center, observational study involving patients 
undergoing PCI, we found that reduced dose of the 
recommended dose of Bivalirudin can also achieve clinical 
effects. 

In our study mean age of the study population was 
58.26±11.38 years & majority of patients were male. 
Hypertension was the common risk factors among the study 
populations. In a study done by Li et al. among the Chinese 
populations, in whom Bivalirudin were used; found patients 
were   older (mean age 73.4 ± 5.9 years and hypertension 
was the common risk factors and male predominant [10]. As 
in southeast Asian region, CAD prevalence is younger in 
comparison to European Population So early presentation of 
our cases. 

Bivalirudin, a com¬monly used anticoagulant in clinical 
practice, does not activate platelets and does not bind to 
plasma proteins; it has linear pharmacokinetics with a short 
half-life of Bivalirudin has no inhibitors, and once bleeding 
occurs, there is no option aside from discontinuation of the 
drug. The Euro¬pean Society of Cardiology guidelines state 
that the ACT should be maintained at 200-250s if a 
glycopro¬tein inhibitor (GPI) is applied during PCI, and the 
ACT should be maintained at 250-350s if a GPI is not 
rou¬tinely applied [11,12]. In our patients mean ACT value 
of the study population was 298.38 ±68.51s.  In a study done 
by Wang et al. [5] among the Chinese population found 
ACT value was 349±47.5s in whom they used 80% of 
recommended Bivalirudin dose.  

Regarding the in-hospital outcomes, 1.7 % of patients 
developed major bleeding or hematoma needed blood 
transfusion, 1.2 % of patients developed minor bleeding, 
1.6% patient had cardiogenic shock, all-cause mortality was 
2.0% & only 0.8% of patients had in hospital stent 
thrombosis. In Chinese population, major bleeding with 
Bivalirudin was 2.2%, all-cause mortality was 4.5%, 1.6% 
patients had MI & 2.4% patient needed revascularization. 
They observed 30 days major adverse cardiovascular events 
(MACE), but we just monitored patients in hospital 
outcomes [10]. Though our bleeding rates are similar with 
the Chinese populations, Mortality rates are higher in 
Chinese populations. In another study done by Wang et al. 
among the Chinese population, found that all bleeding rate 
was lower (4.4%) in reduced dose Bivalirudin dose patients 
in compared to heparin [5]. In our population, 2.9% of 
patients developed bleeding out of them 1.7% had major 
bleeding & 1.2% had minor bleeding. Another 
meta-analysis for AMI patients with PCI shows that 
Bivalirudin decreases major bleeding compared to heparin 
(2.3% vs. 3.5%) [2]. Another meta-analysis for AMI 
patients with PCI shows that Bivalirudin decreases major 
bleeding compared to heparin (2.3% vs. 3. 5%) [13]. The 
results of the MATRIX (Minimizing Adverse Haemorrhagic 

Events by TRansradial Access Site and Systemic 
Implementation of angioX) study showed that the 30-day 
incidence of acute stent thrombosis in the group that did not 
have continuous post procedural infusion was 1.0% which is 
similar with our study (0.8% stent thrombosis) [14]. 
.
Therefore, the results of this study were applicable to 
patients undergoing PCI in terms of low in hospital bleeding 
events without increasing significant thrombotic events. 
Further studies are needed regarding the safety and efficacy 
of reduced-dose Bivalirudin in patients especially long term 
follow up (MACE, bleeding)

Cost and Clinical Practicality Dose reduction can reduce 
drug cost, important in resource-limited settings, while 
maintaining clinical benefits.

Limitation
This was a single-center study. Observational design 
without control group limits causality; and no long-term 
follow-up or randomized comparison to full-dose regimens 
were analyzed.  

Conclusion
A reduced-dose Bivalirudin regimen (⅔ bolus, ½ 
maintenance infusion) among Bangladeshi patients 
undergoing PCI was associated with low in hospital 
bleeding, thrombotic events, and mortality. These results 
warrant multicenter randomized trials in South Asian 
populations to establish optimal, tailored dosing guidelines 
for use of Bivalirudin among the PCI patients. 
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Case Presentation
A 53-year-old lady was admitted in our hospital with 
complaints of chest pain for 9 hours. She is hypertensive, 
diabetic, dyslipidemic and has family history of ischemic 
heart disease. Electrocardiography was within normal limits 
(Figure 1). Laboratory investigations revealed- Hemoglobin 
11.8 gm/dl; Fasting blood sugar:7.2 mmol/L;HbA1c: 6.7%; 
Serum creatinine: 1.3 mg/dl; Troponin I: 2.76 ng/ml; SGPT: 
36 unit/L; Serum electrolytes: Na+ - 136.2 mmol/L, K+ – 3.9 
mmol/L, chlorides- -101 mmol/L and Fasting lipid profile: 
Total cholesterol- 174 mg/dl, HDL- 29 mg/dl, LDL-94 
mg/dl, Triglyceride- 310 mg/dl. Her chest X-ray was normal. 
Echocardiography revealed no regional wall motion 
abnormality with good left ventricular (LV) systolic function 
(Ejection fraction: 60%).

Figure 1: Electrocardiography

Coronary angiography revealed short left anterior 
descending (LAD) artery arises from left main coronary 
artery and free of disease. Diagonal1 and septal1 arises from 
short LAD. Long LAD arises from right sinus of Valsalva 
and free of disease. Diagonal and septal arises from long 
LAD. Left circumflex coronary artery free of disease. Right 
coronary artery dominant vessel and free of disease.

Figure 2: A) & B)- Short LAD arises from left main 
coronary artery. C) & D)- long LAD arises from right sinus 
of Valsalva. LAD: left anterior descending; LCX: left 
circumflex; RCA: right coronary artery; prox: proximal; 
dis:distal.

Discussion
Malformation during the formation of cardiac sinusoids, 
coronary budding on aorto-pulmonary trunk and connection 
between the two systems may lead to development of 
coronary artery anomalies [6]. Dual LAD originating from 
both the left main coronary artery (LMCA) and the right 
coronary artery (RCA) is an extremely rare congenital CAA 
with an angiographic prevalence ranging from 0.01 to 
0.03% in the published studies [3-5,7,8]. Anomalies of RCA 
occur more often; conversely LAD has the most constant 
origin, course, and distribution [2]. Normal type LAD is that 
originates from left coronary artery and travels in the 
anterior interventricular groove giving rise to septal and 
diagonal branches until it reaches the apex [9]. Dual LAD 
was defined as the early bifurcation of the proximal LAD 
into two vessels: a short LAD which remains in the anterior 
interventricular sulcus and does not reach the apex, and a 
long LAD which leaves the anterior interventricular sulcus 
only to return to the distal sulcus and continue to the apex. 
An exception to this definition occurs when the long LAD 
originates from the RCA instead of the LAD proper [2].

LAD, left anterior descending artery; Proximal LAD, the portion of the 
LAD just after bifurcation of the left main coronary artery into the LAD and 
left circumflex; AIVG, anterior interventricular groove; LMCA, left main 
coronary artery; RCA, right coronary artery; RV, right ventricle; LCS, left 
coronary sinus; RCS, right coronary sinus; RVOT, right ventricular 
outflow tract.

Spindola-Franco et al. [2] previously have described four 
variants of dual LAD based on the origin and anatomical 
course from the left and right coronary arteries on 
conventional angiography (Table I). In types I, II and III, 
both the long and the short LADs originate from the 
proximal LAD. In Type IV dual LAD, the short LAD 
originates from the LMCA and gives rise to the major septal 
perforator arteries and diagonal branches, and the long LAD 
arises from the RCA [2].

This type of dual LAD is an extremely rare anomaly, 
reported in 0.04–0.15% of patients undergoing coronary 
and/or CT angiography [10,11]. Manchanda et al. [12] have 
described a novel variant of dual LAD, in which short LAD 
arises directly from the left coronary sinus and long LAD 
arises directly from the right coronary sinus which they 
labeled as type V dual LAD. Another variant of dual LAD in 
which short LAD arises from LMCA while long LAD arises 
from proximal RCA described by Maroney and Klein and 
named as type VI [13]. Here we described a new variant of 
dual LAD in which short LAD arises from LMCA while 
long LAD arises from right sinus of Valsalva and named as 
type VII (Figure 2) [13].
Angina pectoris, myocardial infarction, arrhythmias, 
syncope, sudden death, and congestive heart failure may be 
the presenting features of congenital CAAs [5].

However, dual LAD anomaly is often silent and is generally 
benign [5]. This anomaly must be considered if there is a 
short LADand the appearance of an avascular area in the 
distribution of the left coronary artery [5].

Introduction
Congenital coronary artery anomalies (CAAs) are rare 
findings and its incidence ranges from 0.6% to 1.3% in most 
of the reported series [1]. It is an incidental finding during 
coronary angiography, coronary computed tomography 
angiography (CTCA) or autopsy [2].The clinical impact of 
CAAs depends on the capability of anomalous arteries to 
provide adequate blood supply to the myocardium [3]. 
Among the different types of CAAs, the detection of a dual 
left anterior descending (LAD) coronary artery emerging 
from the left coronary artery and right sinus of Valsalva is 
extremely rare [3]. So far there are few case reports 
regarding this type of CAA. It is usually asymptomatic and is 
generally benign, but the recognition of this rare anomaly is 
important because it may mislead to wrong clinical diagnosis 
as well as surgical complications [2‑5]. In the present case 
report we described a dual left anterior descending artery, 
with one vessel arising from the right sinus of Valvalva and 
the second one arising from the left main coronary artery 
(LMCA) presenting with non-ST-segment elevation 
myocardial infarction (NSTEMI).

Angiographic identification of the presence of a dual LAD 
is important both for diagnostic and therapeutic reasons 
(coronary intervention and cardiac surgery [3-5,7].Although 
conventional coronary angiography (CAG) still remains the 
gold standard for the diagnosis of coronary artery disease, 
identification of CAAs is frequently difficult because of the 
lack of3-dimensional information by CAG [3-5].Sometimes 
it is difficult to make the diagnosis and particularly to 
differentiate between this anomaly and a total occlusion of 
the mid portion of the left anterior descending artery due to 
coronary artery disease by only the left coronary 
angiograms [5]. This anomaly is suspected when the 
appearance of an avascular area in the distribution of the left 
coronary is present and collaterals are absent [5].

Dual LAD anomalies complicate intervention in patients 
with diseased vessels [3]. It can be difficult to determine 
anomalous courses if the vessel runs through the 
myocardium or inter-arterially [14]. The cardiac surgeon 
must be aware of the abnormal anatomy to avoid accidental 
ligation or transection at the time of surgery [3‑5,7]. 
Multi-detector row computed tomography (MDCT) 
angiography combines better spatial and temporal 
resolution, allowing 3-D comprehension of the coronary 
artery system and it is extremely useful to identify 
congenital coronary artery anomalies, regarding both their 
origins, courses and also relationships with other cardiac 
structures [3-5,7,8].

This congenital CAA should be suspected when CAG 
reveals an unusually short LAD and a non-perfused area. 
Awareness and familiarity with the different varieties of the 
dual LAD system will enable the interventional cardiologist 
to make the correct diagnosis, which is SVessential in the 
planning of appropriate surgical and interventional 
procedures needed for optimal medical care.
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