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INTRODUCTION 

Countries like India, Africa, and America have a high 

prevalence of the autosomal recessive type of 

haemoglobinopathy, which is known as sickle cell 

anaemia which is a single-point mutation. The even 

world health organization has also mentioned newborn 

screening, patient education is important for its control. 

The literature also mentioned that sickle cell anaemia 

affects 5 percent of the population every year.
[1-4]

 If 

every country having sickle cell anaemia prevalence 

uploads its data for sickle cell trait and disease patients 

on their national health portal it will be helpful for 

understanding and mapping the disease severity.
[4-5]

 India 

was the second most affected country with sickle cell 

anaemia births in 2010.
[6]

 There are a lot of efforts have 

been made by the government afterward definitely. Still, 

there are no specific medicines available for managing 

the quality of life in patients with sickle cell anaemia. All 

available options are either symptomatic or have side 

effects or patients can’t tolerate the medicine throughout 

the life span.
[4-5]

 

 

Recent treatment options 

Hydroxyurea act as an anti-sickling drug which is the 

first of two drugs approved by the FDA. It increases γ-

globin gene expression, which causes a shift in gene 

expression away from the β-globin gene. This shift alters 

gene expression resulting in a higher level of fetal Hb 

(HbF: α2γ2), and a reduction in the production of adult 

Hb (HbA: α2β2). There are no data on food and 

hydroxyurea interaction reported. Patients taking 

hydroxyurea can experience serious adverse effects such 

as gastrointestinal toxicity (nausea and anorexia) but the 

significant adverse effect is neutropenia, 

myelosuppression, and elevation of hepatic enzymes. 

There is a pressing need for innovative approaches to 

illness management, particularly in terms of therapeutic 

intervention, as evidenced by the recent finding that 

mortality rates for older children with SCA have not 

altered in 20 years. Although previous studies have 

reported that hydroxyurea is safer and more effective still 

patients are required to check their blood samples at 

frequent intervals for assessing myelosuppression. The 

fact that not everyone will be a candidate for or respond 

to hydroxyurea increases the exigency to explore other 

approaches to the treatment of sickle cell, including 

preventive measures.
[6-9]

 

 

L-Glutamine is an amino acid required in the production 

of NAD (nicotinamide adenine), which is a cofactor in 

the reduction and oxidation reactions in the body. 

Oxidative stress is proved as a critical factor in the 

pathophysiology of SCD. In 2018, a phase III study was 

conducted to assess the efficacy of L-glutamine in 
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ABSTRACT 

Sickle cell anaemia is a haemoglobin disorder prevailing in countries like India, the USA, and Africa extensively 

with complex clinical presentation. Sickle cell anaemia is a haemoglobin disorder where every researcher is trying 

their best to find an ultimate solution for the patients. Several factors were identified contributing to inducing 

hemolysis and chronic organ damage. The present problem is to increase patient quality of life prospects with low 

toxicity, safer, and simpler therapies because it mostly affects tribal populations that belong to lower 

socioeconomic classes and lack access to healthcare and educational facilities. Understanding pathophysiology is 

important for developing newer therapeutic strategies. In this study, we've covered nutritional supplementation, 

haemoglobin modulator, red cell rehydration, membrane stabilizer, antioxidant therapy, anti-sickling, and 

formulation targeting on the adhesion pathway. We tried to highlight little information about existing such therapy 

in sickle cell anaemia. We aim to compare and analyze the safety and efficacy of the existing traditional system of 

medicine against modern medicine in the management of sickle cell anaemia. 
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improving SCD. L-glutamine (n = 152) and placebo (n = 

78) were given to 230 individuals (aged 5-58 years) in 

this randomized controlled trial, with the majority of the 

patients also receiving concurrent hydroxyurea. The 

improvement in haemoglobin levels, hematocrit levels, 

and reticulocyte count between the drug and placebo 

groups was not significant statistically. Study dropouts, 

cost of treatment, onerous nature, and efficacy seen after 

weeks or months in a problem where crisis demands 

immediate treatment.
[10,11]

 

 

Voxelotor is a haemoglobin modulator. It binds to the 

haemoglobin and increases its affinity for oxygen. 

Increased affinity for oxygen stabilizes the sickle cell 

haemoglobin and prevents polymerization. FDA has 

granted accelerated approval to treat sickle cell, and 

anaemia patients. In 2019, conducted a phase III, 

placebo-controlled, double-blinded trial on patients aged 

12–65 years with SCD who was treated with different 

doses of voxelator, with a follow-up of 24 weeks (N = 

274). The differences in mean change in reticulocyte 

count and indirect bilirubin were significant in the 1,500-

mg voxelator and placebo groups. The difference in 

Vaso-occlusive crisis episodes in the three groups was 

not significant. Treatment-related adverse events were 

reported in 28%, 22%, and 25% of participants in the 

1,500-mg, 700-mg, and placebo groups, respectively. 

Considering the drug was safe and effective but the price 

appears out of reach for sickle cell patients.
[12,13]

 

 

Crizanlizumab is a humanized monoclonal antibody that 

binds P-selectin. According to a previous study, the main 

mediator of the Vaso-occlusive crisis in SCD is P-

Selectin. A phase II double-blinded, placebo-controlled 

study was performed on the efficacy and safety of 

crizanlizumab. The total population was 198 and the 

median age was 29 (range: 16–63); and 55% were 

females. Sixty-two percent of the participants also used 

hydroxyurea concurrently. Serious adverse events 

occurred in 26%, 33%, and 27% of participants in groups 

1, 2, and 3, respectively. The differences in changes in 

haemoglobin levels and markers of hemolysis between 

the drug and placebo groups were not statistically 

significant. The therapeutic advantage of P-selectin 

inhibition was not associated with a decrease in 

hemolysis. Long-term follow-up might become helpful 

to evaluate late neutralizing antibodies which might limit 

the ability of crizanlizumab. Infusion reaction, route of 

administration (once monthly parenteral), storage 

condition, and cost are also major concerns for sickle cell 

patients.
[14,15]

 

 

In cases of VOC, red cell aplasia, or splenic 

sequestration, RBC transfusion can save lives. However, 

RBC transfusion has side effects such as increased iron 

storage, alloimmunization, transfusion-related infections, 

and hyperviscosity. Hematopoietic stem cell 

transplantation (HSCT) and gene therapy are two 

curative treatment options for SCD.
[16,17]

 Mechanism of 

action of available treatment options targeting are 

explained in Figure 1 and Table 1.  

 

 
Figure 1: Possible mechanism of action of available drugs in sickle cell anaemia. 
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Introduction to Intervention (T-AYU-HM Premium) 
T-AYU-HM Premium is a Herbo-mineral formulation 

shown in the figure -1 having the potential to act as anti-

sickling medicine. The formulation is made up of some 

vital herbs like Calyx of Mica, Calyx of iron, Terminalia 

chebula, Zingiber officinale, Punica granatum, 

Asparagus racemosus, Piper longum, Myristica fragrans, 

Leptadinia reticlata, and Tinospora cordifolia. The 

formulation has documented anti-sickling activity.
[18,19]

 

The T-AYU-HM Premium formulation contains anti-

sickling activity; it means the formulation has the 

potential in preventing dysregulation of Gardos channels. 

The formulations consist of ingredients like Punica 

Grantum and Tinospora Cordifolia drug extracts having a 

metal chelating activity that serves as potent antioxidants 

for the red cells. The ingredients are also the source of 

iron and ascorbic acid increased the possibility of 

absorption of iron also increases. Thus, the formulation 

might have the potential to improve the quality of life in 

patients with sickle cell anaemia.
[20-22]

 The formulation 

has already been tested for In vitro assay, preclinical 

safety studies, immunomodulatory activity study, 

completed a clinical trial in Covid-19 and reported case 

studies of its therapeutic efficacy are already completed. 

All the standardization and Preclinical studies are 

evaluated as per the standard AYUSH guidelines.    

 

Table 1: Comparative Study on Sickle Cell Anaemia between Ayurveda and Allopathic Formulation. 

Parameters 
T-AYU-HM 

Premium 
Hydrosyurea 

Voxelotor 

(Oxbryta) 
Crizanlizumab L-glutamine 

Type of 

Treatment 
Ayurveda Allopathic Allopathic Allopathic Allopathic 

Drug 

Category 
Herbo mineral Antimetabolite 

Haemoglobin 5 (Hb5) 

Polymerization inhibitors 

Monoclonal 

Antibody 

Alpha- amino 

acid 

Mechanism 

of action 

Anti–sickling 

Normalize Sickle 

Erythrocytes 

Decreased hemolysis 

Membrane 

stabilization 

Anti-Thrombotic 

RR inhibitor 

(Ribonucleotide 

reductase). 

Bind reversibly to 

haemoglobin stabilizing the 

oxygenated haemoglobin 

state and preventing HB5 

polymerization by 

increasing haemoglobin 

affinity for oxygen. 

Inhibits the 

interaction of P- 

selectin 

glycoprotein 

ligand 1. 

Unclear 

(Oxidative stress 

is proven to be 

critical factor). 

Dosage 

form 
Tablet Capsule Tablet Parenteral Tablet 

Dose 1200mg/day 15mg/kg/day 1500mg/day 5mg/kg/dose 0.3g/kg/dose 

Adverse 

effects 

Safe and effective 

(ongoing Phase II/III 

trial) 

Infections 

Neutropeois 

Thrombocyte 

opeois 

Headache 

Constipation 

Nausea 

Myelosuppression 

Vit-D 

Deficiency 

Headache 

Diarrhea 

Abdominal pain 

Nausea 

Rash 

Pyrexia 

Non – cardiac chest pain 

Fever 

Joint pain 

Back pain 

Nausea 

Abdominal pain 

Myalgia 

Pruritus 

Arthralgia 

Constipation 

Nausea 

Vomiting 

Back pain 

Fatigue 

dizziness 

Abdominal pain 

Tachycardia 

Upper abdominal 

pain 

Age group All age groups All age groups >4 years of age >16 only All age groups 

Price 500/- per 30 tablets 
130/- per 10 

capsule 
45000/- per 90 tablets 203840/- per vial 564/- per 10gm 

 
(The prices are calculated based on their available market price according to Indian rupees only from online 

sources)
[23-27]

 

 

In light of advances in genetic and genomic platforms, a 

greater knowledge of the transition from foetal to adult 

haemoglobin and the identification of transcriptional 

regulators like BCL11A give hope that genomic-based 

approaches for the therapeutic reactivation of HbF may 

soon be feasible. Transplantation of stem cells from a 

sibling who has been immunologically matched has 

shown to be the most effective "curative" method so far; 

however this is severely constrained by the scarcity of 

compatible donors.
[28]

 In recent time neonatal screening 

and premarital screening has definitely executed 

extensively by government at excellent level. Therefore, 

effective public health measures for lowering the 

morbidity and mortality among those with sickle cell 

anaemia should include information and awareness-

related activities.
[4] 

 

CONCLUSION 

Hemolysis, cellular hyper-adhesion, oxidative stress, 

sterile inflammation, endothelial dysfunction, 

haemostatic activation, and blood hyperviscosity are only 

a few of the causes of sickling. This makes sickle cell 

disease patients hypercoagulable in times of need. 

Preventing this has therefore become crucial in the care 
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of sickle cell patients. India belongs to rich ancient 

traditional system of medicine. The traditional ayurvedic 

medicine T-AYU-HM Premium from literature review 

exhibited potential role in management of sickle cell 

anaemia. From review it is concluded a condition is 

incurable one so treatment has to be tolerated throughout 

life and therefore it should be safe, effective, and 

importantly cost effective considering the target 

population.  
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