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ABSTRACT 

	Cardiogenic shock (CS) is a state of critical end-organ hypoperfusion due to severe cardiac dysfunction and remains associated with high mortality despite advances in pharmacologic and device-based support. This case series describes four male patients (aged 50–72 years) with CS complicated by extensive comorbidity, including coronary artery disease, dilated cardiomyopathy, Type 2 diabetes mellitus, and chronic kidney disease, and markedly reduced left ventricular ejection fraction (28–30% in two cases). All patients presented with profound hypotension (blood pressure as low as 80/50 mmHg) and clinical evidence of hemodynamic collapse, necessitating urgent vasoactive support. Noradrenaline was employed as the primary vasopressor in all cases, with careful titration of continuous intravenous infusion to restore mean arterial pressure and improve perfusion, consistent with contemporary recommendations that favour norepinephrine over dopamine as first-line therapy in CS. In two patients, noradrenaline was combined with dopamine to augment inotropy in the setting of refractory hypotension. Management was further complicated by renal dysfunction, heart failure, and coagulation abnormalities, requiring repeated optimisation of background therapies, including de-escalation of dual antiplatelet therapy, adjustment of renin–angiotensin system blockade, and active correction of anaemia. Across cases, haemodynamic stabilisation was achieved through individualized titration of vasopressors alongside multidisciplinary optimisation of cardiovascular, renal and metabolic status. This series highlights the central role of goal-directed noradrenaline therapy in the acute resuscitation of complex CS and underscores the importance of pharmacist-supported, patient-specific adjustments to chronic cardiovascular and nephroprotective regimens in improving clinical trajectories in this high-risk population.
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1. INTRODUCTION
Cardiogenic Shock (CS) is formally defined as a state of critical end-organ hypoperfusion resulting from severe primary cardiac dysfunction, typically manifesting as profound and persistent systemic hypotension despite adequate volume status. This case series profiles four male patients, aged 50 to 72 years, admitted with clinical and biochemical evidence of CS, which was critically complicated by an extensive burden of pre-existing chronic illnesses (Levy et al., 2018; Levy et al., 2011; Na et al., 2022). The complexity of this patient group is highlighted by common co-morbidities, including coronary artery disease (CAD), Dilated Cardiomyopathy (DCM), Type 2 Diabetes Mellitus, and varying degrees of chronic kidney disease (CKD). Furthermore, echocardiographic evidence of severe systolic dysfunction was apparent, with Left Ventricular Ejection Fraction (LVEF) reported as low as 28% and 30% in two cases (Jentzer JC, Barsness GW, et al, 2024).  
​Upon presentation, a hallmark feature across all patients was severe hemodynamic compromise, evidenced by admission blood pressures in the hypotensive range, specifically documented as low as 80/50 mmHg and 80/60 mmHg. Addressing this critical hypotension to restore mean arterial pressure (MAP) and ensure vital organ perfusion was the immediate and paramount therapeutic imperative (Chioncel O, Mebazaa A, et al 2023).  
​Noradrenaline (Norepinephrine), a potent alpha 1-adrenergic agonist with ancillary beta_1-adrenergic activity, was universally and judiciously utilized as the first-line vasopressor to enhance systemic vascular resistance and stabilize hemodynamics (Hosoya et al., 2025; Lu et al., 2022). The administration involved continuous intravenous infusion with meticulous titration based on the patient's individual pressor response. For instance, in Case 1, the noradrenaline infusion rate was incrementally escalated over 48 hours, from an initial 5 ml/hr to a final rate of 12 ml/hr, correlating with an increase in blood pressure from 80/50 mmHg to 110/70. Moreover, in two instances (Case 3 and Case 4), noradrenaline was administered in conjunction with Dopamine, a strategy often employed in severe or refractory cardiogenic shock requiring combined augmentation of contractility and systemic vasoconstriction (Riccardi et al., 2024; Steiger et al., 2022). This series, therefore, elucidates the essential role of aggressive, goal-directed vasoactive support with noradrenaline in the acute management and hemodynamic rescue of patients suffering from complex cardiogenic shock (Vahdat S, Eftekhari A, et al 2021).
CASE 01: 
A 60-year-old male patient was admitted to the General Medicine ward with complaints of dyspnea for one week and giddiness. He had a medical history of coronary artery disease (CAD), Type 2 Diabetes Mellitus, Dilated Cardiomyopathy (DCM), chronic kidney disease (CKD), Chronic Obstructive Pulmonary Disease (COPD), and Pulmonary Tuberculosis. On observation, the patient was found to be anemic with an ECG showing abnormalities of sinus tachycardia. Initially, on the first day, the patient presented with Blood pressure 80/50mmHg and the pulse rate showed 118bpm, which was managed by Inj. Nor adrenaline 2Amp in 50ml NS IV at 5ml/hr. The next day, the blood pressure was 100/60mmHg along with a pulse rate of 121bpm, which was managed by the titrated dose of Inj. Nor adrenaline 2Amp in 50ml NS IV at 10ml/hr, and finally on the third day, Noradrenaline was also given as a titrated dose. The blood pressure was 110/70mmHg, along with the pulse rate 104bpm, and then managed with Inj. Nor adrenaline 2amp in 50ml NS IV at 12ml/hr. The patient was further prescribed Inj. Ondansetron 4 mg IV SOS, T.Glipizide 5 mg PO BD, T.Aspirin 150 mg PO OD, T.Clopidogrel 75 mg PO OD, T.Atorvastatin 10 mg PO OD, T.Calcium carbonate 300 mg PO TID, T.FST PO BD, Inj.Iron sucrose 200mg in 100ml NS IV, T.Ivabradine 5mg PO BD, Syp.KCl 10ml PO TID was administered during his 3-day stay in the hospital. When the improvement in patient condition was noticed, discharge medications T.Aspirin 150mg OD, T.Clopidodrel 75mg OD, T.Atorvastatin 40mg OD, T.FST, Syp.KCL 10ml OD was given.
CASE 02:
A 65-year-old male with a history of coronary artery disease (CAD), Secondary hypertension, and Type 2 Diabetes mellitus, presented with complaints of loose stools, vomiting, right-sided chest pain, breathlessness, and fever. The patient had sudden cardiac arrest (4 times) and was revived. The ECG shows ventricular tachycardia. Initially, thrombolysis was done with Inj.Streptokinase 2,00,000 units IV Over 30 mins followed by the titrated dose of Inj.Streptokinase 1,00,000 units IV/hr × 24hrs was given. The patient was hypotensive with a blood pressure of 90/60 mmHg and was managed with Inj. noradrenaline 2amp in 50ml NS IV at 4ml/hr. The noradrenaline was stopped when the blood pressure reached 160/90 mmHg. The patient was further treated with Inj. Ceftriaxone Ig IV BD, Inj.Ranitidine 50mg IV BD, Inj.Ondansetron 8 mg IV BD, T.Aspirin 150 mg PO OD, T.Clopidogrel 75 mg PO OD, T.Atorvastatin 40 mg PO OD,T.Bisacodyl 5mg PO OD, Inj.Heparin 18units/kg IV 18U/Kg/hr, Inj.Human Actrapid 4-4-4 IV, Inj.Calcium gluconate 10% over 10min IV SOS, Neb. Salbutamol 200mg Nasal STAT, T.Alprazolam 0.5mg PO OD, Inj.Heparin 5000IU IV QID and Inj. Furosemide 20-20-0 mg IV was administered during his 5-day stay in the hospital. When the improvement in patient condition was noticed, discharge medications T.Aspirin 150mg OD, T.Clopidodrel 75mg OD, T.Atorvastatin 40mg OD, T. Ranitidine 150mg BD, T.Bisacodyl 5mg OD, T.Alprazolam 0.5mg OD, and Inj.HA 6 units TID were given. 
CASE 03:
A 50-year-old male with a history of coronary artery disease (CAD), Type 2 Diabetes Mellitus, Dilated Cardiomyopathy (DCM), Secondary Hypertension (SHTN), Heart Failure with reduced Ejection Factor (HFrEF) – 28% and CKD presented to the ICCU ward with complaints of breathlessness, sweating, and giddiness, along with the history of blurred vision. The patient's history shows that the patient has been a smoker and alcoholic for the past 30 years. The patient presented with a blood pressure of 90/60 mmHg, which was subsequently managed with noradrenaline. The past medical conditions were symptomatically treated, and the patient was diagnosed with cardiogenic shock. The patient was prescribed Inj. Furosemide 20/20/0mg IV, Inj.Ranitidine 50mg IV BD, Inj. Nor adrenaline 2amp in 50ml NS IV at 4ml/hr, T.Aspirin 150mg PO OD, T.Clopidogrel 75mg PO OD, T.Atorvastatin 20mg PO OD, T.Sodium bicarbonate 500mg PO OD, Inj.Human Actrapid 4-4-4 units SC, T.Calcium 300mg PO TID, Inj.Ceftriaxone 1g IV BD. Inj.Ampicillin 1g IV BD, T.Ivabradine 5mg PO BD, Inj.Heparin 5000IU IV QID, Inj.Dopamine 400mg in 40ml NS at 5ml/hr, T.Digoxin 0.25mg PO OD, T.Furosemide 20mg PO, Syp. Lactulase 10ml PO BD, T.Paracetamol 500mg PO BD, Inj.Insulin, Syp.KCl 15ml PO TID was administered during his 11-day stay in the hospital. Furosemide was given in IV form for the first 5 days and then changed into T. Furosemide. When the improvement in patient condition was noticed, discharge medications, including T.Aspirin, T.Clopidogrel, T.Atorvastatin, T.Paracetamol, and T.Ranitidine, were given.
CASE 04:
A 72-year-old male with a history of coronary artery disease, dilated cardiomyopathy, and congestive cardiac failure was admitted with complaints of chest pain, dyspnea, burning micturition, oliguria, epigastric burning sensation, abdominal pain, and decreased food intake. The patient was already taking medications such as furosemide 40 mg 1-0-0, amlodipine 5 mg 1-0-0, calcium carbonate 300 mg 1-1-1, folic acid 250 mg 1-0-1, atorvastatin 10 mg 0-0-2, clopidogrel 75 mg 1-0-0, and aspirin 150 mg 1-0-0. The patient was anaemic with a haemoglobin level ranging from 9 g/dL, for which he was taking T. FST in the past. After the intervention, it was again included in the therapy. The patient has increased creatinine levels (4.6 mg/dL) and urea levels (132 mg/dL). The patient has an elevated prothrombin time of 20 seconds, which is associated with cardiogenic shock that worsens the patient's clinical outcome. An echocardiogram report shows a decreased LVEF level of 30%. The patient was hypotensive, with a blood pressure of 80/60 mmHg, and was managed with Inj. Noradrenaline 2 ampules in 50 mL NS @ 3 mL/hr and Inj. Dopamine 2 ampules in 50 mL NS @ 4 mL/hr. The patient was further treated with Inj. Furosemide 40 mg BD, T. Amlodipine 5 mg OD, T. Clopidogrel 75 mg OD, T. Sodium Bicarbonate 500 mg TDS, T. Calcium-Vit D3 BD, T. Atorvastatin 10 mg OD, Inj. Pantoprazole 40 mg BD, Inj. Ceftriaxone 1 g BD, T. Enalapril 5 mg BD, and T. Telmisartan 20 mg BD. T.Amlodipine produces giddiness occasionally for this patient, so it was stopped on the previous follow-up, and it was reintroduced. ASPIRIN may cause reduced glomerular perfusion, which may be the reason for developing AKI. So dual antiplatelet therapy was stopped after pharmacist intervention. Initially, the patient was prescribed ACE inhibitors, and this may worsen the respiratory distress. So, based on pharmacist intervention, ARB was prescribed. 
2.DISCUSSION
This case series presents four instances of patients suffering from Cardiogenic Shock (CS) where severe hemodynamic instability was the central clinical challenge. The patient group was characterized by significant cardiovascular frailty, frequently involving documented comorbidities such as coronary artery disease (CAD), Dilated Cardiomyopathy (DCM), and concomitant systemic diseases like Type 2 Diabetes Mellitus and Chronic Kidney Disease (CKD). The poor left ventricular function, evidenced by LVEF reported as low as 28% to 30%, established the mechanical etiology of their shock state.  
​Hemodynamic Support: The Role of Noradrenaline
​The management strategy across all cases was consistent with current guidelines recommending prompt institution of vasoactive support to maintain adequate systemic perfusion pressure. Noradrenaline (Norepinephrine) was utilized as the primary vasopressor in every patient due to its potent alpha1-adrenergic effects, which are crucial for increasing systemic vascular resistance (SVR) and mean arterial pressure (MAP) in hypotensive states.  
​Titration and Response: The need for careful, ongoing titration of noradrenaline was clearly demonstrated. In Case 1, the dose was progressively escalated from an initial 5 ml/hr to 10 ml/hr and finally to 12 ml/hr over three days, correlating with an improvement in blood pressure from 80/50 mmHg to 110/70 mmHg. In Case 2, noradrenaline, administered at 4 ml/hr for hypotension of 90/60 mmHg, was successfully discontinued when the blood pressure stabilized at 160/90 mmHg.  
​Combination Therapy: The use of Dopamine concurrently with noradrenaline in two cases (Case 3 and Case 4) highlights the refractory nature of the hypotension in these critically ill patients. This combination approach aimed to utilize dopamine's potential beta 1 effects for inotropic support alongside noradrenaline's predominant vasoconstriction.  
​Challenges and Modification of Chronic Therapies
​The established chronic diseases significantly complicated the therapeutic regimen, often requiring modification of standard protocols:
​Renal Function and Drug Selection: The presence of CKD and elevated creatinine/urea levels necessitated cautious drug selection. A notable example is the pharmacist's intervention in Case 4, where dual antiplatelet therapy was ceased because Aspirin was suspected of causing reduced glomerular perfusion, potentially leading to Acute Kidney Injury (AKI).  
​Heart Failure and RAS Blockade: The selection of agents impacting the Renin-Angiotensin System (RAS) was nuanced. In Case 4, Angiotensin-Converting Enzyme (ACE) inhibitors were initially prescribed but then replaced with an Angiotensin Receptor Blocker (ARB), Telmisartan, following pharmacist advice, due to concerns that ACE inhibitors might worsen respiratory distress. T. Ivabradine was also utilized in Cases 1 and 3 to manage heart rate reduction in patients with heart failure.  
​Anticoagulation and Adjunctive Therapy: Elevated Prothrombin Time was noted in Case 4, requiring attention to coagulation management, including the use of Heparin in multiple patients. Treatment for anemia with Iron sucrose and T. FST was necessary, given the patient's findings. 
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CONCLUSION 
​In conclusion, these cases underscore the challenges inherent in managing acute Cardiogenic Shock in a high-risk patient group with multiple pre-existing conditions. The therapeutic success depended not only on the effective, titrated use of noradrenaline for hemodynamic stability but also on a multidisciplinary, individualized approach to managing the complex interplay of cardiovascular, renal, and metabolic comorbidities.
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