
  

 Copyright © 2024 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.                                                                                        

This is an Open Access article distributed under the Creative Commons Attribution 4.0 License. 

V
isit o

r d
o

w
n

lo
ad

 articles fro
m

 o
u

r w
eb

site
 h

ttp
s://w

w
w

.h
sijo

u
rn

a
l.u

g
.ed

u
.g

h
 

    Send us an email: hsijournal@ug.edu.gh 

 Visit us: https://www.hsijournal.ug.edu.gh 

share 

 
 

  

 

The efficacy of herbal medicines used in the management 

of sickle cell disease: a systematic review of two 

randomised control studies 
 

Effah RA POMAA 1, Jospeh ANSAH 2, Bariya M NORGAH 3, Samuel ANKAMAH 4, Naomi 

AMOFAH-SERWAA 4, Emmanuel A PREMPEH 3, Emelia OPPONG BEKOE 3* 
 
1 University of Ghana Medical Center, Accra, Ghana; 2 Department of Pharmacy Practice and Clinical Pharmacy, School of 

Pharmacy, College of Health Sciences, University of Ghana, Accra, Ghana; 3 Department of Pharmacognosy and Herbal 

Medicine, School of Pharmacy, College of Health Sciences, University of Ghana, Accra, Ghana; 4 University of Ghana 

Library System, University of Ghana, Accra, Ghana 
 

Received September 2024; Revised October 2024; Accepted December 2024  
 

 

Abstract 
 

Background: Over 300,000 babies are born with the severe form of sickle cell disease (SCD) worldwide, with most occurring in low- and 
middle-income countries. Although the pathophysiology of this disease is now better understood, there are still few conventional 

pharmacological treatments available, with these medicines having adverse effects that affect compliance. Various herbal remedies have been 
employed since the discovery of SCD to minimise unpleasant sickling events. Additionally, an increasing number of patients have turned to 

complementary and alternative medicines (CAM) and naturopathic substances in managing excruciating episodes.  
 

Objective: This mini-systematic review assessed the efficacy of medicinal plants used in the management of SCD.  
Method: A web-based literature search was conducted in PubMed, Scopus (Elsevier), Cochrane Library and CINAHL Complete (Ebsco) to 

obtain randomised controlled studies. Two hundred and five articles were retrieved, of which only two were included in the review.  
 

Results and Concludions: This study found that two phytomedicines, Niprisan® and Ciklavit®, significantly reduced severe pain in patients. 

The mean frequency of times patients reported severe pains during the 6-month trials was 7.9 for the Niprisan® group and 21.1 for the placebo.  

After cross-over in the second 6 months, the placebo was 6.9, and Niprisan®  was 4.1. Side effects experienced included non-itching macular 
rashes and headaches. Ciklavit® also reduced painful crises from 207 to 191 with mild side effects, including abdominal distention and 

tiredness. Niprisan® did not significantly change liver enzyme activity, cause significant differences in jaundice and serum bilirubin, or cause 

acute liver or renal damage.  A significant number of medicinal plants have been documented as folklorically used in managing SCD, its 

associated pain, and anaemia. These will need in-depth investigations for further advancements. This study highlights the potential benefits 

of using phytomedicines for the management of SCD. 
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INTRODUCTION 

CD comprises several disorders identified by the 

presence of sickle haemoglobin. Two of these 

variants HbS, and HbC are prevalent in Africa despite the 

identification of over 700 other haemoglobin variants with 

most of them not being clinically significant [1]. SCD arises 

from primarily Hbs substitution mutating on the beta-

globulin chain where valine replaces glutamic acid leading 

to the production of abnormal HbS [2,3]. This recessively 

inherited haemoglobin disease mainly affects individuals 

from Sub-Saharan Africa, the Caribbean, South America 

the Indian Subcontinent, the Middle East and the 

Mediterranean Basin  [4]. Although the pathophysiology of 

SCD is now better understood, there are still just a few 

pharmacological treatments available [5]. SCD can only be 

cured by bone marrow transplantation, and great strides 
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have been made in its administration, though it still carries 

some risks of morbidity and mortality [6]. Hydroxyurea is 

widely used in orthodox medicine in the management of 

SCD. By downregulating the expression of ET-1 

(endothelial) cells, hydroxyurea is recommended for 

recurrent and painful vaso-occlusive episodes. It also 

enhances clinical outcomes by increasing fetal 

haemoglobin [7]. Despite these positive outcomes, it has 

been established that hydroxyurea usage is associated with 

cytotoxicity and myelosuppression [8]. Other adverse 

effects include mild peripheral skin hyperpigmentation, 

cytopenias, elevation of hepatic enzymes, gastrointestinal 

symptoms, anorexia and infertility [9]. These side effects 

serve as barriers to medication adherence in especially 

children with SCD [10]. SCD is thus, a chronic illness with 

catastrophic psychological and clinical implications, 

prompting many affected patients to seek complementary 

and alternative medicine (CAM) [11].  

The WHO recommends the integration of ethnomedicines 

into primary healthcare because about 70 to 95 percent of 

people, especially in developing countries, rely on them 

(WHO, 2013). Plants are crucial to the health of individuals 

and hence they have been used in the treatment of several 

diseases including jaundice, neurogenerative diseases and 

inflammation [12,13]. The discovery of the antisickling 

effects of some medicinal plants stemmed from efforts to 

develop alternative, less expensive, and less harmful 

treatments [14,15]. Several medicinal plants have been 

identified that are used in the folkloric management of SCD 

[16,17]. Therefore, there is a need to ascertain the efficacy 

of these medicinal plants. This review highlights the  

therapeutic interventions for SCD, with emphasis on the 

utilisation of herbal medicines, and a mini systematic 

review of two randomised controlled trials.  

Epidemiology of sickle cell disease  

SCD is prevalent in regions with historically high malaria 

incidence, such as sub-Saharan Africa, the Middle East, and 

portions of the Indian subcontinent [2]. The significant 

convergence in the historical prevalence of haemoglobin S, 

α-thalassemia, and β-thalassemia indicates that the rise in 

the prevalence of heterozygosity for these mutations in 

certain populations was a result of the protective effect 

against malaria mortality. In these places, 5% to 40% or 

more of the population are haemoglobin S carriers [2]. The 

geographical region in Africa from Senegal to Madagascar 

accounts for roughly 75 percent of the approximated 

300,000 to 400,000 neonates born annually with sickle cell 

anaemia (SCA), mirroring the endemicity of malaria on the 

continent [18]. SCD represents the most prevalent global 

hemoglobinopathy, accounting for 275,000 of the 330,000 

infants born worldwide with a major hemoglobinopathy 

[19]. According to Agun and Odame (2012), SCD-related 

mortality rates differ tremendously over the world. The 

second most prevalent kind of SCD, HbSC disease, is 

particularly prevalent in West Africa [20]. SCD is linked to 

a high rate of pediatric mortality in underdeveloped nations 

where the condition is prevalent. Children with severe 

hemoglobinopathies (including SCD) born in high-resource 

nations have higher survival rates and reduced death rates 

than children born in low-resource nations [19]. SCD is 

characterised by a plethora of clinical presentations and it 

is linked to comorbidities and a shorter life span [4]. Asare 

et al. (2018) states that though acute episodes of pain are 

the main clinical feature of SCD, the individual living with 

the disease may also experience recurrent infections, 

chronic end-organ destruction, and vaso-occlusive crises 

(VOCs), which can start as early as 4 to 6 months of age 

and can persist throughout life. The pain which may 

become chronic has a substantial impact on the quality of 

life and affects patients, their families and the healthcare 

professionals who are providing treatment. Such healthcare 

providers are known to experience frustration, compassion 

fatigue, and burnout.VOCs continue to be the primary cause 

of SCD-related hospitalisations and account for $1.1 billion 

in yearly healthcare expenses [21,22].  

Clinical complications of sickle cell disease 

Clinically, SCD may affect multiple organs and systems in 

the body and has haematological complications such as 

haemolysis, vaso-occlusion with its related crisis, organ 

damage and infections [1]. SCD is marked by premature red 

blood cell destruction, which results in chronic anaemia and 

small blood vessel occlusion. The occlusion causes terrible 

body pain and complications including stroke, chest 

infections, pulmonary hypertension, osteomyelitis, 

priapism, liver disease and proliferative retinopathy [1].  

Current Challenges with the Management of Sickle Cell 

Disease  

Genetic Interventions for SCD Management Bone 

Marrow Transplantation (BMT). Bone marrow 

transplantation (BMT), also known as hematopoietic stem 

cell transplantation (HSCT), is currently the only curative 

treatment for SCD [20,23]. However, several obstacles 

impede its widespread utilisation. Firstly, the requirement 

for a human lymphocyte antigen-identical family member as 

a donor poses a significant challenge due to the limited 

availability of suitable donors. Despite efforts to encourage 

bone marrow donation, the pool of potential donors remains 

insufficient to meet the demand. Consequently, identifying 

individuals with an adequate risk-to-benefit ratio for BMT 

becomes paramount, further complicating the process [24]. 

Moreover, BMT entails significant risks and complications. 

The procedure is complex, carrying inherent risks such as 

infection, graft failure, graft-versus-host disease (GVHD), 

and organ damage [25,26].  

GVHD can lead to inflammation and potential organ 

dysfunction as transplanted cells attack the recipient's 

tissues [26]. Additionally, intensive preparation and 

conditioning regimens, including chemotherapy, are 

necessary to suppress the recipient's immune system and 

facilitate engraftment [27]. However, these regimens are 

associated with debilitating side effects such as nausea, 

vomiting, hair loss, and increased susceptibility to 

infections, thus imposing substantial physical and 
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psychological burden on patients [27]. Mouth sores have 

been reported as the single most debilitating side effect 

(42%), followed by nausea and vomiting (13%) in patients 

who have undergone BMT. In the study, many patients 

mentioned that mouth sores made it difficult or impossible 

to eat, swallow, drink, and talk. Sixty-six percent of patients 

hence reported receiving opioid analgesics, most frequently 

morphine, to relieve oral pain [28]. 

Furthermore, despite meticulous matching and preparation, 

there remains a risk of graft rejection, necessitating 

additional treatment and potentially a second transplant [25, 

26]. The long-term follow-up and care required for patients 

post-BMT further contribute to the burden on healthcare 

systems and patients alike [29]. Additionally, the high cost 

and limited accessibility of BMT, particularly in regions 

with constrained healthcare resources, exacerbate disparities 

in access to care for individuals with SCD [29]. Moreover, 

uncertainties surrounding long-term outcomes, including 

the risk of late effects such as secondary cancers, infertility, 

and chronic health conditions, underscore the need for 

further research to elucidate the implications of BMT for 

SCD [30]. 

Gene Therapy. Gene therapy represents a cutting-edge 

approach aimed at correcting the genetic mutation 

responsible for SCD. Although still in the experimental 

phase, these treatments offer the potential to cure the disease 

[31]. Researchers are employing therapeutic ex vivo 

techniques by introducing corrective genetic material into a 

patient's hematopoietic stem cells [27]. Gene therapy and 

gene editing technologies are considered as better 

alternatives for SCD treatment as initial findings suggest 

that gene therapy may result in fewer treatment-related 

toxicities compared to hematopoietic stem cell 

transplantation (HSCT) [32]. In one study, hematopoietic 

cells were modified ex vivo using a lentiviral vector carrying 

a gene construct targeting BCL11A, which leads to 

increased production of gamma globulin. This treatment 

involves myeloablative therapy followed by reinfusion of 

modified hematopoietic cells. A proof-of-concept study 

revealed significant improvements, including the absence of 

irreversibly sickled cells in peripheral smear and reduced 

hemolysis in one patient. Further analysis showed that 

nearly a quarter of red blood cells carried fetal haemoglobin 

(HbF). The increase in HbF leads to reduced levels of sickle 

red blood cell which  decreases the likelihood of red blood 

cell polymerisation [33].  

Disease Modifying Treatments for SCD Management 

Hydroxyurea. Considering the challenges associated with 

BMT, pharmacological interventions remain the mainstay of 

SCD management, especially in developing countries. 

Hydroxyurea (HU), an effective medication, has shown 

promise in reducing the frequency of painful episodes and 

complications associated with SCD [34]. It increases both 

the foetal haemoglobin (HbF) and haemoglobin levels. In 

most cases, it reduces the frequency of painful episodes by 

50%. A long-term analysis conducted in adult patients who 

had received up to 9 years of treatment found that HU was 

associated with a significant (40%) reduction in mortality 

[35]. Treatment of patients with HU decreased acute chest 

syndrome and the requirement for blood transfusions in 

randomised adult patient trials [23,34]. Children have 

successfully used HU, according to reports.  

A study conducted with HU in children reviewed that the 

rate of vaso-occlusive episodes was reduced from 2 in the 

12 months before enrolment to 0 after 12 months of 

treatment, and the number of hospitalisations was reduced 

from 2 to 0 during the same time frame [35]. The evidence 

that hydroxyurea therapy benefits children and adults with 

homozygous SCD is overwhelming. Unfortunately, multiple 

barriers exist to its use in patients with SCD, and studies 

have found that adherence to hydroxyurea is often poor. HU 

has many side effects such as myelosuppression, skin 

reactions, fever, amenorrhea, bleeding, weight gain, as well 

as the need for frequent venipuncture which negatively 

impact initiation of and long-term adherence to treatment. 

Hydroxyurea is also potentially carcinogenic [36]. 

L-glutamine. In 2017, the US FDA  approved the use of L-

glutamine to mitigate acute complications of homozygous 

SCD in individuals aged five years and older [37]. L-

glutamine is involved in a multifaceted, indirect mechanism 

that potentially decreases the vulnerability of sickle 

erythrocytes to oxidative harm. The approval of L-glutamine 

hinged on a clinical investigation involving 230 patients 

who were randomly assigned to receive either L-glutamine 

or a placebo; around 66% of participants in both cohorts 

were concurrently administered hydroxyurea. There was a 

lower incidence of pain crises in the individuals who were 

treated with L glutamine compared to the individuals who 

were given the placebo [37,38]. While there exists limited 

research delving into the significance of L-glutamine 

supplementation, further studies are imperative to ascertain 

its efficacy conclusively [37,39].  

Crizanlizumab. Crizanlizumab is a humanised monoclonal 

antibody that binds to P-selectin, preventing its interaction 

with P-selectin glycoprotein ligand and inhibiting the 

adhesion of white blood cells (WBCs) and red blood cells 

(RBCs) to the vascular endothelium [39]. It has been studied 

both alone and in combination with hydroxyurea therapy for 

the prevention of sickle cell-related crises in patients with 

SCD [39]. In a double-blinded, randomised, placebo-

controlled phase 2 trial, participants receiving concomitant 

hydroxyurea and those not receiving it were randomly 

assigned to receive crizanlizumab at doses of 2.5 mg/kg or 

5.0 mg/kg, or placebo.  

Among patients receiving high-dose crizanlizumab, the 

median rate of crises per year was 45.3% lower, dropping 

from 2.98 per year with placebo to 1.63 per year with 

crizanlizumab. High-dose crizanlizumab also significantly 

increased the median time to the first crisis to 4.07 months 

from 1.38 months (p = 0.001), as well as the median time to 

the second crisis (10.32 months versus 5.09 months). 

Notably, crisis rates were reduced both in patients receiving 
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hydroxyurea (32.1%) and those not receiving it (50.0%) 

[40]. Crizanlizumab represents a significant advancement in 

the treatment of SCD, offering patients a targeted therapy to 

manage the symptoms and complications associated with 

the disease. However, it is associated with side effects of 

infusion reactions, fever, nausea, joint pain, arthralgia, 

diarrhoea, pruritus, vomiting, and chest pain [21]. 

Crizanlizumab is currently inaccessible in most low-income 

countries [41]. 

Voxelotor. Voxelotor, a promising therapy for SCD, 

received accelerated approval from the US FDA on 

November 25, 2019 [42]. It targets HbS polymerisation by 

forming a reversible covalent bond with the N-terminal 

valine of the α chain of haemoglobin, leading to a 

conformational change that increases haemoglobin's affinity 

for oxygen, thus reducing the availability of deoxygenated 

HbS for polymerisation [20,39]. Preclinical studies have 

shown improved red blood cell (RBC) formation and 

increased blood viscosity in vitro. Clinical trials, including 

a phase 1/2 randomised, double-blind, placebo-controlled 

trial followed by a single-arm, open-label extension study, 

evaluated Voxelotor's efficacy in adults with SCD.  

Treatment with Voxelotor at doses of 500, 700, or 1000 

mg/day for 28 days, or 700 or 900 mg/day for 90 days, 

resulted in no sickle cell crises during treatment [43]. 

Furthermore, improvements in surrogate markers such as 

increased haemoglobin, reduced haemolysis, and a decline 

in the percentage of sickled red cells were observed [43,44]. 

One significant disadvantage of Voxelotor is the lack of 

extensive long-term data regarding its safety and efficacy. 

Patients with SCD often require lifelong treatment, making 

the absence of comprehensive long-term data a cause for 

concern. Without a thorough understanding of Voxelotor's 

long-term effects, including its impact on disease 

progression and potential adverse events, there is a risk of 

unforeseen adverse reactions or complications arising with 

continued use [43]. Data on the availability of Voxelotor in 

lower and middle income countries, including Ghana is 

scarce and even if it is available, the cost will be high enough 

to hinder access to this medication. 

Long-Term Blood transfusion. Long-term blood 

transfusion has also been used to manage SCD. However, 

the disadvantage of employing long-term blood transfusion 

as a means of managing SCD is the risk of iron overload 

[45]. This is managed by iron chelation therapy, but long-

term blood transfusion is stressful and costly [46]. There are 

also immune-related issues such as alloimmunization, where 

the immune system develops antibodies against transfused 

blood components, potentially complicating future 

transfusions. Furthermore, transfusions can lead to 

infectious risks despite modern screening methods, as well 

as non-infectious complications like transfusion-related 

acute lung injury and multiorgan system failure, particularly 

in patients with predisposing conditions. The complications 

highlight the importance of vigilant transfusion practices 

and emerging strategies to mitigate these risks. 

Adjunct Therapy for The Management of SCD 

Analgesics. The 2014 Expert Panel Report recommends a 

treatment protocol for SCD patients experiencing acute pain 

episodes, to start analgesics quickly, within 30 minutes of 

triage or 60 minutes of registering. For individuals with 

mild-to-moderate pain, nonsteroidal anti-inflammatory 

medications were recommended as were opioids 

prescription for those with severe pain. 

Morphine, hydromorphone, fentanyl as well as other opiates 

have been studied as medicines used to manage SCD, 

especially in severe painful episodes [35]. However, the 

appropriateness of their use for the extended treatment of 

chronic non-cancer-related pain is a matter of contention for 

various reasons. One of the key reasons is the high 

phenomenon of psychological addiction that these drugs can 

produce. Even so, the extent of their efficacy in the 

management of chronic pain has not yet been conclusively 

demonstrated [47]. Side effects from these analgesics may 

include insomnia, asthenic conditions, and peripheral 

oedema, constipation,  respiratory depression, and hormonal 

dysfunction [36]. 

Antibiotics. Penicillin is administered to children as 

prophylaxis because of the increased risk of life-threatening 

pneumococcal infections associated with the disease. In 

SCD, the spleen's immunological functions, including the 

removal of bacteria from the bloodstream and the 

production of antibodies, become progressively impaired, 

leading to an increased susceptibility to infections [19]. 

Hypersensitivity is the most significant adverse reaction to 

penicillin, and it can result in rashes, anaphylaxis, and even 

death [48]. One to 10 percent of those exposed to penicillin 

get allergic responses [36].  

Medicinal plants used in the management of sickle cell 

disease 

In resource-constrained regions where access to 

conventional healthcare is often limited, traditional herbal 

medicines have long been relied upon for managing various 

ailments, including SCD. The prevalence of SCD in these 

areas, combined with the challenges in accessing modern 

medical facilities, has led to the exploration of indigenous 

plant-based remedies as alternative treatment options [19]. 

Various ethnopharmacological studieints have documented 

plants that are traditionally used in the management of SCD 

[15-17]. One notable study highlighted the potential of three 

plant species-Cajanus cajan (pigeon pea), Carica papaya 

(papaya), and Zanthoxylum zanthoxyloides (West African 

black pepper), in managing SCD. These plants, rich in 

secondary metabolites such as tannins, alkaloids, saponins, 

flavonoids, and glycosides, exhibited significant 

antisickling properties in vitro [49]. This suggests their 

potential as alternatives to conventional medications. 

Moreover, collaborations between researchers and 

traditional healers have highlighted the in-depth botanical 

knowledge ingrained in local communities. In the city of 

Kitty in the Democratic Republic of Congo, for instance, 
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traditional healers identified numerous plant species 

(Curcuma longa, Fagara tessmannii Engl, Piptadeniastrum 

africanum (Hook. F.) Brenan, Persea americana Mill, 

Harungana madagascariensis Lam. exPoir,) Pierre ex 

Heckel Ficus thonningii Blume, Ricinodendron heudelotii 

Baill., Chrysanthellum americanum (L.) Vatke, Lannea 

kerstingii Engl K. Krauss, Jatropha curcas, Bridelia 

micrantha (Hochst) Baill, and Jatropha gossypiifolia Linn.) 

with intriguing antisickling properties [16]. This 

collaborative effort not only validates traditional practices 

but also underscores the importance of preserving 

indigenous knowledge for healthcare purposes. 

Furthermore, in a study to investigate the antisickling 

activities of two ethnomedicinal recipes used in the 

management of SCD, the recipe that contained Vernonia 

amygdalina Dcl, Garcinia cola Heckel, Mangifera indica 

Linn., Terminalia catappa Linn. Newbouldia laevis Seem, 

Z. zanthoxyloides(Lam.) Waterm. and Capsicum frutescens 

Linn. was found to have good antisickling activity (15).  

An ethnopharmacological survey conducted in western 

Cameroon further documented the diverse array of 

medicinal plants used in managing SCD. These plants 

(Albizia ferruginea (Guill. et Piero) Benth., Treculia 

africana Decne, Ficus tremula Warb., Bougainvillea sp 

comm. ex Juss, Hymenocardia acida Tul,Gardenia 

leopoldiana De Wild & T. Durand, Morelia Senegalensis A. 

Rich. ex-DC, Stipularia africana P. Beauv., Sterculia 

bequaertii De Wild, Justicia secunda Vahl., Rungia grandis 

T. Ander, Alternanthera bettzickiana repens (L.) Link, 

Annona senegalensis Pers., Ceiba pentandra (L.) Gaertn., 

Carica papaya L., Alchornea cordifolia M¨ull. Arg., Vigna 

unguiculata (L.) Welp., Bridelia ferruginea Benth., Millettia 

laurentii De Wild, Hypoxis angustifolia Lam., Leocus 

africanus (Bak. ex. Elliot) J. K. Morton and Dissotis brazzae 

Cogn), sourced from various botanical families, are 

prepared using methods ranging from maceration to 

decoction. The phytochemical analysis of these medicinal 

plants has revealed a plethora of bioactive compounds, 

including alkaloids, terpenoids, saponins, flavonoids, 

anthraquinones, and polyphenolic compounds, which 

contribute to their therapeutic effects. The study further 

investigated the in vitro antisickling properties of these 

plants and showed that Alchornea cordifolia M¨ull. Arg., 

Alternanthera bettzickiana repens (L.) Link, Annona 

senegalensis Pers., Dissotis brazzae Cogn., Hypoxis 

angustifolia Lam. Justicia secunda Vahl and Vigna 

unguiculata (L.) Welp posses high antisickling properties 

[16]. 

Recent studies have also delved into the antisickling 

properties of specific plant-derived compounds. For 

example, divanilloylquinic acids which were isolated from 

Fagara zanthoxyloides; burkinabins A, B, C demonstrated 

antisickling activity comparable to sodium cromoglycate. 

This highlights the potential of isolating and synthesising 

bioactive compounds from medicinal plants for targeted 

therapeutic interventions [50]. In addition to these findings, 

historical evidence and traditional practices suggest the 

efficacy of various plant extracts, including Pterocarpa 

osun, Piper guineensis, Eugenia caryophyllala, and 

Sorghum bicolor, in managing SCD [51]. Table 1 

summarises the available information on the 

phytoconstituents, antisickling properties (ethnomedicinal 

mention, in vitro and in vivo studies), effect on anaemia and 

toxicological data of the aforementioned plants. Plants such 

as Fagara tessmannii and Hypoxis angustifolia have limited 

information on their use in SCD.  Most of the plants require 

robust clinical studies to determine their efficacy versus 

toxicity for use in SCD. The exploration of traditional herbal 

medicines for managing SCD offers a promising avenue for 

improving healthcare and treatment outcomes in SCD. 

Integrating indigenous botanical knowledge with modern 

scientific research can lead to the development of safe, 

effective, and culturally relevant treatment options for SCD. 

Use of Complementary and Alternative Medicines 

(CAM) in SCD Management 

An increasing number of patients have turned to CAM and 

naturopathic substances in the management of painful 

episodes associated with SCD [52].  Naturopathy is a 

holistic healing approach that integrates a variety of 

treatments and natural therapies, with the underlying 

concept that  human body possesses an inherent capacity for 

self-healing when provided with adequate support. It 

represents a unique form of primary healthcare, 

encompassing the realms of art, science, philosophy, and the 

application of diagnosing, treating, and preventing illness 

[53]. Numerous techniques and methods can be used in 

naturopathic treatment, including dietary counselling, herbal 

medicines, hydrotherapy, iridology, massage, nutritional 

supplements, and osteopathy. The most prominent 

alternative medical practice outside of the allopathic 

medical system is naturopathy. Homoeopathy, nutritional 

therapy, ayurvedic medicine, yoga, and meditation are all 

acknowledged components of naturopathic treatment's 

holistic approach [53]. Homoeopathy involves treating 

symptoms with minute amounts of natural compounds that 

would ordinarily cause the same outcome if consumed in 

much higher proportions [54]. 

In a study to investigate integrative holistic therapies for 

children and adults with SCD, 85% of the participants 

employed non-conventional approaches in addition to  

treatments in the management of SCD, with 6% of them 

using homeopathy [55]. According to the study, 53% of 

participants employed massage therapy while 10% used 

vitamin therapy. Another study to ascertain the factors 

associated with the use of CAM revealed the following 

percentage usage among two hundred and twenty-seven 

participants; homeopathy - 1.1 %, massage - 14.4%, yoga 

and mega vitamins - 2.2% [52]. An increasingly crucial part 

of supportive therapy for patients with SCD is dietary care, 

particularly in regions with limited resources (56). Recently, 

focus has been given to nutritional studies in SCD due to 

particular dietary deficiencies and benefits brought on by 

fewer painful episodes [57]. Micro and macro nutrient 

deficiencies can play a role in worsening symptoms of SCD. 
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For instance, arginine plays a pivotal role in the 

pathophysiology of SCD, and hence insufficient or low 

arginine bioavailability is associated with SCD 

complications. Also, being a crucial ingredient for the 

functioning of metalloenzymes (such as ceruloplasmin) and 

playing a significant role in iron metabolism, copper 

deficiency is linked to anaemia [57]. 

Outcome Measures for SCD 

Clinical outcome measures are parameters or tools used in 

healthcare to determine the effects of drugs, and 

interventions. For SCD these include pain, level of anaemia, 

and renal and hepatic effects among others. These measures 

are used evaluate the efficacy and safety of administered 

drugs in the patient.  

Pain. Pain is a critical parameter for assessing treatment 

efficacy in sickle cell anemia, as it is the primary symptom 

driving patients to seek medical care [58]. Due to the 

subjective nature of pain perception, patients can provide 

input on the efficacy of medications in real-time. Thus, any 

reduction in pain severity or frequency signifies a positive 

response to the treatment. Additionally, effectively 

monitoring and reducing pain not only indicates a favorable 

response to treatment, but also greatly improves the quality 

of life for SCD patients [59]. 

Severity of Anaemia.  In SCD, there is a genetic variation 

of human haemoglobin whereby a point mutation in the β 

globin gene causes valine to replace glutamic acid at the 

sixth position of the β globin chain. Monitoring 

haemoglobin levels is essential since low levels can indicate 

anaemia, which is common in such patients due to the 

shortened sickle cell lifespan and chronic hemolysis of red 

blood cells [60]. An effective sickle cell management 

strategy should aim to increase haemoglobin levels and 

reduce symptoms of fatigue, shortness of breath, and 

problems related to reduced oxygen-carrying capacity [61]. 

Apart from haemoglobin levels, packed cell volume (PCV) 

and the overall red blood cell status can be used to assess 

anaemia. A decreased PCV value signifies a low portion of 

red blood cells in the total blood volume and this is 

indicative of anaemia  [62,63].  

Renal and Hepatic Effects.  Although hepatic enzymes 

may not directly indicate the effectiveness of treatment for 

SCD, it is nonetheless crucial to monitor liver function in 

such patients, more especially in patients undergoing 

therapies such as long-term transfusions, or drugs that may 

cause liver injury as this is because many medications have 

extremely reactive and hazardous intermediate products that 

form during metabolism [64]. Any variation from normal 

levels of liver enzymes requires careful study to determine 

whether the treatment regimen is unintentionally causing 

harm. By meticulous monitoring, medical personnel can 

make well-informed judgments that protect the health and 

safety of those receiving treatments for SCD [65]. Tests for 

liver and kidney function are also essential components of 

safety evaluations in herbal medicine clinical trials. 

Monitoring kidney and liver function aids in the early 

detection of toxic substances and metabolites and 

determines whether the substances pose a risk to 

participants [66]. 

MATERIALS AND METHODS 

Search Strategy 

On the 6th of July 2023, a search was conducted in 

PubMed, Scopus (Elsevier), CINAHL Plus, and the 

Cochrane Central databases to gather information regarding 

the effectiveness of naturopathy and herbal medicines in 

managing SCD. The search employed the following terms 

or keywords: Herbal medicine, Herbalism, Homeopathy, 

Naturopathy, SCD, controlled clinical trial, and randomised 

control trial (RCT).  

Eligibility Criteria 

This review included all randomised control trials that were 

conducted with people of all ages in any setting who had 

SCD and had their diagnosis confirmed by electrophoresis. 

Administration of naturopathy and medicinal plants by 

either oral, topical or parenteral route compared to a 

placebo was accepted.  All published trials without 

limitation to the year of publication were included in the 

study. 

Exclusion Criteria 

Unpublished studies, non-English articles, and articles that 

were not randomised control trials were excluded. Pure 

compounds derived from plants were excluded. 

Study Outcomes 

The primary outcome measures of the study were the 

frequency, severity, or duration of painful crises. The 

secondary outcome measures were adverse events or side 

effects, severity of anaemia in participants and quality of 

life. 

Study Selection 

The retrieved literature were imported into Endnote 20 and 

duplicate records were removed. The next step involved the 

title and abstract screening where articles were eliminated 

based on whether their titles or abstracts were related to the 

subject matter. The full-text screening was performed next, 

where the articles were included based on the pre-specified 

inclusion criteria. Another reviewer conducted the 

screening process independently and discrepancies in 

results were resolved by a third reviewer. 

Inclusion 

All herbal medicines which included herbs, herbal 

materials and their formulations whose determination of 

efficacy were via randomised controlled trials.  

Data Extraction 

Data extracted from the RCTs included information on the 

study, study design, participant demographics, number of 

participants in intervention and control groups, 

interventions, herbal ingredients, and outcomes such as 

frequency and severity of painful crises and adverse effects. 
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Risk of Bias Assessment 

The risk of bias was assessed by RoB 2 (Revised Cochrane 

Risk-of-Bias tool for randomised trials), by considering 

several domains including the randomisation process, 

outcome measurement, missing outcome data, deviations 

from intended interventions, and selection of reported 

results. A final assessment of the study's overall risk of bias 

was determined after separately evaluating each domain 

[67]. Two individuals independently assessed the quality of 

each trial, and a third reviewer was consulted in the case of 

discrepancies. The risk of bias domains is illustrated 

through percentages across the two randomised control 

trials. A final judgement was also given in the risk 

assessment.   

RESULTS AND DISCUSSION 

The efficacy of a drug or medicinal plant is its ability to 

produce an effect. The efficacy of medicinal plants on SCD 

can be measured using indicators such as pain and level of 

anaemia. Pain is the primary symptom that prompts 

individuals to seek medical attention in sickle cell anemia 

[58]. Consequently, any decrease in the intensity or 

frequency of pain indicates a favourable reaction to the 

therapy. The majority of studies on the harmful effects of 

herbal remedies are linked to hepatotoxicity, whereas 

reports of other harmful consequences, such as renal 

impairment have also been recorded in medical literature 

[65]. 

Characteristics of studies 

A total of two hundred five (205) articles were obtained 

from the searches, and after duplicate removal, the number 

of studies was reduced to one hundred and eighty-five 

(185). After screening the titles and abstracts, one hundred 

and eighty-two (182) were excluded. These articles were 

removed on the basis that they were not RCTs. Full-text 

screening was conducted for three (3) articles and one was 

excluded because it did not meet the eligibility criteria. For 

this reason, two (2) studies were selected for the review 

namely Wambebe et al., 2001 [51], and Akinsulie et al., 

2005 [68]. 

Characteristics of participants 

This systematic review involved two studies conducted by 

Wambebe et al. (2001) and Akinsulie et al. (2005). These 

studies included one hundred and fifty-seven patients with 

SCD; minimum and maximum age of the respondents were 

1 year and 45 years respectively. All SCD diagnoses were 

confirmed by either electrophoresis, DNA analysis or high-

performance liquid chromatography. Akinsulie et al. (2005) 

involved only children who were between 1 and 15 years 

whereas Wambebe et al. (2001) involved participants 

between the ages of 2 and 45 years. The latter study 

involved a double-blinded randomised control trial 

conducted for Twelve (12) months while Akinsulie et al. 

(2005) carried out a single-blinded placebo-controlled 

study conducted for a period of 6 months. Details of these 

studies are provided in Table 2. 

 

Figure 1. A PRISMA flow diagram of the systematic review study selection process 

 

 

 

996 

https://doi.org/10.46829/hsijournal
mailto:hsijournal@ug.edu.gh


  

 
Copyright © 2024 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.                                                                                        

This is an Open Access article distributed under the Creative Commons Attribution 4.0 License. 

The efficacy of herbal medicines used in the management of sickle cell disease 

Pomaa et al., 2024. https://doi.org/10.46829/hsijournal.2024.12.6.2.990-1013 
V

isit o
r d

o
w

n
lo

ad
 articles fro

m
 o

u
r w

eb
site

 h
ttp

s://w
w

w
.h

sijo
u

rn
a

l.u
g
.ed

u
.g

h
 

    Send us an email: hsijournal@ug.edu.gh 
 Visit us: https://www.hsijournal.ug.edu.gh 

share 

Risk of Bias 

With bias from intended interventions, both studies had 

some concerns. Considering bias due to missing outcome 

data, both studies had low risk. Although bias in the 

measurement of the outcome data was low risk for 

Wambebe et al. (2001), both studies had some concerns 

about the bias in the selection of the reported results 

because there was no pre-specified analysis plan that was 

used in executing the RCTs. Overall, while the studies may 

be quite dependable there may be some areas in which bias 

or possible need for improvement exist. These should be 

taken into consideration when interpreting or depending on 

the study’s findings. Figure 2 below provides the risk of 

bias assessment for each article. 

Intervention 

The interventions assessed in the study consisted of two 

phytomedicines namely Niprisan® (a multiherbal 

standardised capsule from the freeze-dried extract of 

Pterocarpus osun stem, Sorghum bicolor leaves, Eugenia 

caryophyllum fruit and the lyophilised extract of Piper 

guineenses seeds) and Ciklavit® (a mono-herbal extract of 

Cajanus cajan). Niprisan was administered as a capsule in 

a dose of 12mg/kg in the study by Wambebe et al. (2001). 

On the other hand, Akinsulie et al., 2005 assessed the 

effectiveness of Ciklavit® an aqueous extract derived from 

the dried seeds of an edible bean, Cajanus Cajan (pigeon 

pea). The administration of Ciklavit® involved a liquid 

dosage, with children aged 5 years and below receiving 10 

ml twice daily and 20 ml twice daily to those above 5 years. 

Comparison 

The comparison for both studies was a placebo. The 

placebo used in the Wambebe et al. (2001) study, had 

similar colour and aroma as the test drug [51]. For the 

Akinsule et al. (2005) study, the placebo contained 400 mg 

zinc, and 50 mg ascorbic acid [68].  

Outcome 

Outcomes considered by Wambebe et al. (2001) were 

severe and mild pain reduction, quality of life measured, 

anaemia and the effect of the phytomedicine on the liver 

and kidney [51]. The outcomes measured by Akinsulie et 

al., 2005 also included painful crises, effects of the 

medicine on the liver and kidney, hepatomegaly, and mean 

pack cell volume [68]. The primary symptom of SCD is 

pain, and the most common reason for hospital admissions 

is an intense painful crisis [69]. Effectively managing and 

reducing pain reflects a favourable response to treatment 

and greatly improves the quality of life for long-term illness 

[70]. Compared to patients receiving a placebo, patients 

using Niprisan® reported much fewer episodes of severe 

pain [51]. Niprisan® may therefore help prevent severe 

intravascular sickling of red blood cells. However, the study 

found no significant differences in the number of patients 

in both the test and control groups reporting mild to 

moderate pains. In vitro studies have outlined the 

antisickling properties of the constituents of Niprisan®; 

confirming the findings of the study [71-73]. In addition, 

according to Iyamu et al. (2002), Niprisan® was also found 

to have antisickling activity in vitro. In Akinsule et al., 

(2005) it was observed that the number of painful crises in 

the Ciklavit® group reduced from 207 to 191 but increased 

in control from 109 to 164 [68] suggesting that Ciklavit® 

may cause a reduction in the number of painful crises. This 

conforms with studies that show that Cajanus Cajan has 

anti-sickling properties in vitro [14,49]. Observations from 

the current study also agree with another study which 

showed that a combination of unrefined juice extracts from 

Persia americana, Citrus sinensis, Carica papaya, and 

Ciklavit® can inhibit sickling in vitro. Ciklavit® produced a 

sustained reduction in the number of sickle cells in both 

HbAS and HbSS blood samples [74]. Participants’ quality 

of life was also evaluated using the health below average 

indicator, which was self-rated. In Wambebe et al. (2001) 

there was a significant difference in means concerning 

health below average after the washout period.  

The study also showed improvement in work attendance by 

the study participants presumably due to improved quality 

of life from the successful management of SCD 

complications [51]. Anaemia is another relevant indicator 

when assessing the efficacy of drugs used to treat SCD. 

Low haemoglobin levels in sickle cell anaemia can cause 

fatigue, shortness of breath and issues related to decreased 

oxygen-carrying capacity. Effective treatment for sickle 

cell anaemia should aim to raise haemoglobin levels and 

reduce symptoms. In the Niprisan® study, there was an 

increase in haemoglobin level from 8.6 g/dl to 8.9 g/dl in 

the treatment group though not significant [51]. Akinsule et 

al., 2005 measured the packed cell volume in both test and 

control groups. In the test group, there was a decrease in the 

packed cell volume (PCV) in comparison with the PCV in 

the control group. However, the changes in both groups 

were not significant [68]. The results show that Ciklavit® 

may not be beneficial in improving anaemia in sickle cell 

patients whereas Niprisan® had no effect on anaemia status 
as there were no significant differences  between the means 

either within or between groups. 

Liver and kidney function tests are sensitive indicators of 

adverse effects caused by herbal products and other drugs. 

Abnormal liver enzyme levels may indicate liver injury or 

an alteration in bile flow [75]. The activity of liver enzymes 

was not significantly altered by Niprisan® and may thus 

suggest its non-involvement in  acute liver damage. 

Another study found Niprisan® to be safe and non-toxic, 

agreeing with this study [76].  However, an extended period 

of research is necessary to provide a definitive  conclusion, 

as sickle cell patients are likely to use these drugs over an 

extended duration. There were no significant differences 

between groups with regards to bilirubin, urea or creatinine 

levels according to Akinsulie et al. (2005) indicating that 

Ciklavit® may also not have negative effects on the liver or 

kidney. The findings of the study align with another study 

by Imaga et al. (2013) which also revealed no obvious 

changes in liver enzymes and urea and creatinine levels 

after Ciklavit® administration thus indicating no likely 
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harm to the liver and kidney. The findings of the study align 

with another study by Imaga et al. (2013) which also 

revealed no obvious changes in liver enzymes and urea and 

creatinine levels after Ciklavit®  dministration. 

Hepatomegaly was seen in 55.3% of the cases at the start of 

the research and 33.3% at the conclusion in the group taking 

Ciklavit®. The placebo group experienced an increase in 

hepatomegaly from 42.9 per cent to 50 percent. This could 

indicate that Ciklavit® may have positive effects on liver 

liver health, and further studies are needed to ascertain this. 

Regarding adverse effects, clinicians observed no 

significant side effects during the Wambebe et al. (2001) 

study. The macular rashes observed in two patients taking 

Niprisan® could be regarded as a mild allergic reaction, as 

they spontaneously cleared within a few days without the 

need for treatment. For Akinsulie et al. (2005) side effects 

were transient and occurred in 8 percent of the participants 

(3 cases and 4 controls). 

Table 1. Medicinal Plants used in the management of SCD 

Plant Phytoconstituents Antisickling 
properties 

Ameliorating pain Improving 
anaemia 

Toxicity 

Bridelia 
micrantha 

(family 

Phyllanthace
ae) 

Phenolics, tannins, 
saponins, alkaloids, 

flavonoids, and glycosides 

[77].  

This was among 
44 plants used by 

herbalists and 

judged to be 
efficacious in SCD 

management [78]. 

Bridelia species 
contain various 

flavonoids which 

may justify their 
ethnomedicinal 

use for pains in 

African and Asian 
traditional 

medicines [79].  

Extract caused 
non-significant 

increases in the 

values of RBC 
count, PCV and 

hemoglobin at 

125 and 250 
mg/kg [80,81] 

Oral administration of 
the methanolic bark 

extract and a the 

fraction F6 800 mg/kg 
for 28 days did not 

induce toxicological 

damage in rats [82].  

Harungana 
Madagascari

ensis (family 

Hypericacea
e) 

Alkaloids, phenolic 

compounds, saponosides, 

sterols, polyterpenes [83]. 

 

A recipe of three 

plants: 

Zanthoxylum 

leprieurii, Xylopia 
aethiopica and H. 

madagascariensis 

showed strong 
antisickling 

activity by 

Emmel's method 
[83]. 

Analgesic effects 

of the stem-bark 

ethanolic extract 

in mice and rats 
have been 

established [84].      

Oral 

administration 

of ethanol leaf 

extract had anti-
anaemic 

potentials [85]. 

Use of the ethanol fruit 

extract is cautioned 

with  especially 

prolonged usage as it 
had nephrotoxic and 

hepatotoxic potentials, 

especially when 
consumed at high 

doses (≥ 1.25 g/kg) 

[86].  

Fagara 
tessmannii 

(family 

Rutaceae) 

 

Alkaloids, terpenoids, 
saponins, mucilage, 

coumarin, phenols 

compound including 

flavonoids, tannin (gallic 

tannin, phlobatannin) [87].  

NR It is used in 
traditional 

medicine for the 

treatment of 

tumors, swellings, 

inflammation  [87] 

NR NR 

Ficus 
thonningii 

Blume 

(family 
Moraceae) 

Alkaloids, tannins, 
saponins, volatile oils, 

phenols and flavonoids in 

the fruit, leaves, stem, and 
root barks [88,89]. 

It has been used in 
traditional 

medicine for SCD, 

and has the 
capacity to reduce 

oxidative stress 

and infections that 
are rampant in 

such patients [90] 

The methanol leaf 
extracts showed 

anti-inflammatory 

activity at 57.5% 
compared to 

acetylsalicylic 

acid 93.2% [89]. 

An extract of 
Ficus thonningii 

may improve 

red blood cell 
and PCV levels 

[91]. 

With subacute dosing 
with hydroethanolic 

extract, biochemical 

analysis revealed a 
slight elevation of liver 

parameters with 

500mg/kg, while no 
significant increase 

was observed for 

kidney parameters 
[92].  

 

Acute oral toxicity of 

methanol leaf extract 

showed an LD50> 

5g/Kg [89, 93] 

Chrysanthell

um 

americanum 
(family 

Compositae) 

Leaves contained 

flavonoids, saponins and 

tannins [94]. 

NR NR NR Aqueous extract can be 

considered safe in oral 

administration at the 
dose tested since it did 

not causing no lethality 

or undesirable effects 
[95]. 
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Table 1. Cont. 

Plant Phytoconstituents Antisickling 

properties 

Ameliorating pain Improving 

anaemia 

Toxicity 

Curcuma longa 

(family 

Zingiberaceae) 
 

Curcuminoids, 

curcumin, essential 

oils (turmerone, 
zingiberene), 

polysaccharides, 

tannins, phenolic 
compounds, 

flavonoids [96]. 

The total 

methanolic 

extracts of the 
rhizome, leaves, 

roots and floral 

parts (petals and 
sepals) 

investigated in the 

Emmel test 
showed a high 

antisickling 
activity [97].  

Its component, 

curcumin, has 

shown promise in 
reducing pain in 

various conditions 

[98,99]. 

Some curcumin 

feeding animal 

trials have not 
reported adverse 

effects on iron 

status, while 
others state that  

long time 

curcumin 
supplementation 

can aggravate iron 
deficiency leading 

to anemia [100].  

 
In another study 

curcumin caused 

decrease in red 
blood cells 

resulting in 

anaemia. 
Curcumin binds to 

ferrous iron 

making it 
unavailable for 

hemoglobin [101].  

Turmeric and 

curcumin are 

nontoxic when 
orally ingested by 

humans [102], 

however high 
doses or 

prolonged use 

may lead to 
gastrointestinal 

issues and toxicity 
in the liver, 

including nausea 

and diarrhea 
[103]. 

Persea americana 
(family Lauraceae) 

Saponins, phenolic, 
carotenoids, 

compounds, 

glutathione, 
monounsaturated 

fats primarily oleic 

acid, vitamins, 
phytosterols [104] 

Crude flavonoids 
from this plant 

displayed time- 

and dose-
dependent anti-

sickling activity 

[105]. 
 

 

This plant is 
reported to have 

anti-inflammatory 

properties and 
analgesic 

properties 

[106,107]. 

The ethanolic stem 
bark extract 

improved the red 

cell series and may 
be useful in 

treatment of 

anaemia because 
of its ability to 

cause a significant 

increase in PCV, 
RBC and Hb 

concentration 

[108].  

No genotoxic 
effects were 

reported with the 

fruit pulp oil in in 
vitro or in vivo 

test systems. 

However, the 
highest dose led to 

an increase in 

aspartate 
aminotransferase, 

indicating hepatic 

or tissue damage 
[109].  

Ricinodendron 

heudelotii (family 
Euphorbiaceae) 

Tannins, terpenoids, 

glycosides, and 
alkaloids [110].  

The aqueous 

extract reversed 
the shape of 

erythrocytes to 

normal, indicating 
antisickling 

activity [111]. 

Shown to have 

anti-nociceptive 
effects [112]. 

Traditionally used 

in anaemia 
treatment [113]. 

This plant is 

reported to not 
induce significant 

toxic effect below 

3600 mg/kg bw 
[114].  

Vernonia amygdalina 
(family Compositae) 

The leaves contain 
saponins, alkaloids, 

flavonoids, tannins, 

ascorbic acids, beta-
carotene, and 

reducing sugars 

[115]. 
 

Methanolic extract 
demonstrated high 

potency in 

maintaining 
erythrocyte 

membrane 

integrity and 
altering the 

polymerization of 

sickle cell 
hemoglobin at 

increasing 

concentrations 
[116].  

Caused 
symptomatic 

relief of pain in 

malaria and in 
other pain and 

inflammatory 

conditions [117]. 

The leaves caused 
increase in white 

blood cell 

parameters, 
however, its 

continuous 

consumption 
might increase the 

risk of anaemia 

especially in 
menstruating and 

pregnant women 

[118].  

The toxicity of the 
aqueous extract is 

greater than 

5000mg/kg BW 
[119].  

 

 

999 

https://doi.org/10.46829/hsijournal
mailto:hsijournal@ug.edu.gh


  

 
Copyright © 2024 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.                                                                                        

This is an Open Access article distributed under the Creative Commons Attribution 4.0 License. 

The efficacy of herbal medicines used in the management of sickle cell disease 

Pomaa et al., 2024. https://doi.org/10.46829/hsijournal.2024.12.6.2.990-1013 
V

isit o
r d

o
w

n
lo

ad
 articles fro

m
 o

u
r w

eb
site

 h
ttp

s://w
w

w
.h

sijo
u

rn
a

l.u
g
.ed

u
.g

h
 

    Send us an email: hsijournal@ug.edu.gh 
 Visit us: https://www.hsijournal.ug.edu.gh 

share 

  

Table 1. cont. 

Plant Phytoconstituents Antisickling 

properties 

Ameliorating pain Improving 

anaemia 

Toxicity 

Jatropha 

gossypiifolia 

(family 
Euphorbiaceae) 

Tannins, flavonoids, 

anthocyanins, alkaloids, 

triterpenes reducing 
compounds, steroids and 

mucilages, catechic 

tannins, sterols and 
terpenes [120,121]. 

This plant has 

antisickling and 

hemoglobin 
polymerization 

properties 

[120].  
 

Part of a total 

of 117 plant 
species with 

anti-sickling 

activities [122]. 

In acidic corrosive 

initiated squirming 

test in mice, the 
methanol leaf 

extract was 

exceptionally 
significant in pain 

relief. (Pande et 

al., 2021).  
The latex of the 

plant also 

possesses anti-
inflammatory and 

anti-arthritic 

activity which is 
attributed to its 

rich flavonoids 

content [123].   

Widely used by 

people to treat  

anaemia in the 
Djougou area in 

northern Benin. In 

rats, it corrects 
anaemia within 

two weeks by 

stimulating the 
synthesis of 

hemoglobin and 

production and 
early release of 

immature red 

blood cells into 
the bloodstream 

[113]. 

The aqueous leaf extract is 

toxic, causing generalized 

loss of body weight, 
weakness, dizziness, 

appetite loss and 

restlessness in the acute 
toxicity studies. It altered 

profoundly the liver and 

kidney architecture [124]. 

Lannea 

kerstingii 

(family 
Anacardiaceae) 

Steroids and triterpenes 

reported in the petroleum 

ether extract, steroid, 
triterpene, flavonoids 

and tannins in both crude 

methanol extract and 
chloroform fraction 

while the ethyl acetate 

fraction contained only 
flavonoids and tannins 

[125]. 

Traditionally 

used in sickle 

cell patients 
and pregnant 

women in 

Lomé [126]. 

NR The aqueous leaf 

extracts had 

haematopoietic 
properties thus, 

justifying the use 

of the plant to 
alleviate anaemia 

in Togo. Stembark  

extract 
significantly  

corrected  the  

anaemia  induced  
by 

phenylhydrazine 

[127]. 

This plant causes 

significant inhibitory 

effect on ileum 
contraction, thus 

avoidance in cases of 

constipation is 
recommend [128]. The 

hydroalcohol extract 

showed teratogenicity in 
pregnant female rats 

[129]. 

Piptadeniastrum 

africanum 

(family 
Leguminosae) 

Alkaloids, saponins, 

flavonoids, glycosides, 

phytate, tannins, oxalate 
and phenols, with high 

concentrations 

ofsaponins, terpenes and 

tannins [130]. 

Used in the 

treatment of 

SCD in the 
West Region of 

Cameroon [17]. 

Crude extract is 

associated with 

significant anti-
inflammatory 

activity [113]. 

It showed positive 

results for pain 

comparable to 
aspirin (131), as 

well as antioxidant 

and pro-oxidant 

properties [132]. 

Reported hepatocellular 

and colonic damage [133], 

the liver of fishes also 
showed focal necrosis, 

bile stagnation, nuclear 

degeneration, hepatocytes 

with irregular shaped 

nucleus, cytoplasmic 
vacuolation, vascular 

congestion, bile pigment 

disintegration and 
cytoplasic degeneration, 

hyperplasia of epithelial 

cells and fusion of 
secondary lamellae [134]. 

Alchornea 

cordifolia 
(family 

Euphorbiaceae ) 

It is used traditionally in 

Africa to treat sickle cell 
anaemia. The leaves and 

its sub-fractions showed 

>70% suppression of 

HbSS erythrocyte 

sickling. Purified 

quercitrin also inhibited 
the polymerisation of 

isolated HbS and 

stabilized sickle 
erythrocytes membranes 

[135]. 

95 compounds 

including fatty 
acids, 

terpenoids, 

flavonoids, 

phenolic acids, 

alkaloids [136]. 

It is a 

phytotherapeutic 
agent in the 

management of 

painful disorders 

[137]. 

Treatment with 

the leaf extract in 
phenyl hydrazine 

induced anaemia 

enhances anti-

anaemic 

properties [138]. 

liver sections of mice 

treated with 2000 mg/kg 
extract showed 

perivascular aggregates of 

lymphocytes, eosinophilia 

and pyknosis, evidence of 

hepatic damage [139]. 
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Table 1. Cont. 

Plant Phytoconstituents Antisickling 
properties 

Ameliorating pain Improving anaemia Toxicity 

Alternanthera 

bettzickiana 
(family 

Amaranthaceae) 

Extract showed 

the presence of 
saponins, tannins, 

terpenoids, 

flavonoids and 
glycosides [140]. 

Crude extracts 

of this plant 
showed good 

correction of 

sickling in red 
blood cells 

[141].  

Results suggested 

that A. bettzickiana 
possessed 

antiarthritic 

potential, 
supporting its 

folkloric use for 

treating 

rheumatoid 

arthritis and pain 
[142]. 

NR Sub-acute toxicity 

studies showed that up to 
2000 mg/kg bw 

throughout 14 days of 

treatment, produced no 
toxic symptoms [143]. 

Annona 

senegalensis 
(family 

Annonaceae) 

Polyphenols, 

flavonoids and 
tannins [144]. 

Plant extracts, 

anthocyanin 
crude extracts 

and the 

separated 
fractions 

possess a high 

antisickling 
activity 

[145,146]. 

Analgesic and anti-

inflammatory 
effect of the 

methanolic extract 

is taught to be via 
peripheral 

mechanisms, thus 

justifying its 
folkloric use in the 

treatment of 

rheumatic pain 
[147]. 

Increased 

hematological 
parameters in treated 

albino rats, thus, the 

plant has a good 
immune boosting and 

treatment of anaemia 

potentials [148]. 

The root bark extracts 

are safe at the lower 
doses tested, but there 

are calls for caution in 

use at higher doses 
[149]. 

 

Bougainvillea 
sp (Family 

Moraceae) 

Flower extracts 

revealed the 
presence of 

alkaloids, 

flavonoides, 
phlobatannins and 

terpenoids [150]. 

In in-vivo 

studies, 
anthcyanin 

extracts of the 

plant showed 
antisickling 

activity [151] 

Traditional 

Mexican Medicine 
highlight its 

potential for the 

development of 
new treatments for 

pain and 

inflammation 
[152]. 

There was a 

significant reduction 
in packed cell volume, 

haemoglobin 

concentration and red 
blood cells at the dose 

200mg/kg as 

compared to controls 
in Bougainvillea 

spectabilis leaves 

[153]. 

Water extracts derived 

from the pink, purple, 
and dark pink bracts of 

B. glabra have mild 

toxicity toward embryo 
[154]. 

Bridelia 

ferruginea 

(family 
Phyllanthaceae) 

Rich in  

flavonoids, 

phenolics, 
phytosterols, 

triterpenes, 

saponins, 
alkaloids and 

cardiac glycosides 

[155]. 

Antisickling 

properties seen 

in in vitro 
studies, thus 

confirming its 

use by 
traditional 

healers in 

Congo for SCD 
[156]. 

At 25 to 100 

mg/kg, i.p, both 

doses produced 
significant 

analgesic and 

antipyretic effects 
[157]. 

The leaf extract of 

plant is capable of 

stimulating blood cell 
formation. 

Haemological assay 

showed that B. 
ferruginea exhibited 

significant increase in 

packed cell volume, 
total hemoglobin, 

leukocyte, neutrophil 

and lymphocyte [158]. 

Root bark extract at 250, 

500, and 1000mg/kg for 

28 consecutive days in 
Wistar rats did not 

produce mortality and no 

significant differences 
were found in relative 

organ weights, and 

biochemical parameters 
studied [159]. 

Capsicum 

frutescens 

(Family 
Solanaceae) 

Alkaloids, 

saponins, tannins, 

phlobatannins, 
flavonoids, 

combined 

anthraquinones, 
free 

anthraquinones 

and cardiac 
glycosides [160]. 

NR The experimental 

evidence obtained 

in this laboratory 
animal study 

indicates that C. 

frutescens ethyl 
acetate extract 

(CFE) and 

capsaicin (CPF) 
have comparable 

anti-inflammatory 

effects to 
diclofenac [161].  

A mixture of C. 

frutescens and C. 

colocynthis caused 
anaemia (reduction in 

red blood cells) 

accompanied by other 
adverse conditions 

[162]. 

A mixture of C. 

frutescens and C. 

colocynthis caused 
pronounced effects and 

death of rats. Vital organ 

lesions accompanied by 
anaemia and leucopenia 

were correlated with 

changes in serum ALP, 
AST and ALT activities 

with alterations in 

concentrations of total 
protein, albumin, urea 

and other serum 

constituents [163]. 
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Table 1. Cont. 

Plant Phytoconstituents Antisickling 

properties 

Ameliorating 

pain 

Improving anaemia Toxicity 

Carica papaya 
(family 

Caricaceae) 

Whole plant 
contains lycopene, 

carotenoids, 

alkaloids, 
monoterpenoids, 

flavonoids, 

mineral, vitamins 

enzyme papain 

[164], as well as 

folic acid, vitamin 
B12, saponins, 

glycosides, 

tannins and 
anthraquinones 

[165]. 

Phenylalanine, 
tyrosine and glycine 

reported in the 

unripe fruits of 
Carica papaya, are 

possible antisickling 

components and are 

responsible for their 

antisickling activity 

[166]. 

Leaves extract at 
0.70 mg/kg bw 

showed the best 

analgetic activity 
that was 

comparable to 

aspirin [167]. 

It is a safe anti-
anaemic drug 

candidate [168], while 

consuming papaya 
has a significant 

effect on changes in 

hemoglobin and 

hematocrit levels 

[169]. 

Single oral dose of the 
leaf extract is reported 

to cause significant 

changes in body 
weight, food and water 

consumption, but the 

weights of the internal 

organs were normal 

with. However, 

hemoglobin, 
hematocrit, red blood 

cell and total protein 

were significantly 
increased indicating 

dehydration  [170]. 

Dissotis brazzae 
(family 

Melastomatacea

e) 

Flavonoids, 
tannins, saponins, 

and other 

phenolics [171]. 

Anthocyanins 
extracted from the 

leaves displayed a 

significant 
antisickling activity, 

and decreased the 

Fe3+/Fe2+ ratio in 

sickle red blood 

cells, and showed a 
radical scavenging 

activity with an 

IC50 of 43µg/mL 
[172]. 

NR Extracted 
anthocyanins 

increased the 

hydration ability of 
red blood cells, which 

may improve anaemic 

conditions [141]. 

Ethanol extracts of 
Dissotis brazzae and 

Stomboisia schefflera 

had LC50 values 
>1000ug/ml indicating 

low toxicity in brine 

shrimp larvae [173]. 

Garcinia kola 

(family 
Clusiaceae) 

 

Higher percentage 

of flavonoid, 
steroid, 

anthocyanin, 

saponins, tannins, 
combined and free 

anthraquinones, 

and phytate 
[174,175]. 

Methanol extract of 

the seed pod did not 
differ significantly 

from positive 

control in in vitro 
antisickling studies 

[156,175]. 

Clinically 

significant 
analgesic and 

anti-

inflammatory 
effects in knee 

osteoarthritis 

patients [176]. 

In rats, an extract of 

G. kola raised the 
immune system while 

lowering RBC 

production, causing 
anaemia and having a 

negligible effect on 

PCV and HGB [177]. 

No effect on kidney 

function. Daily 
consumption reduces 

total cholesterol, the 

results on the liver 
function test showed 

that there was a 

significant (p < 0.05) 
increase in the AST 

and ALT levels [174]. 

 
Hymenocardia 

acida 

(Family 
Hymenocardiac

eae) 

Carbohydrates, 

tannins, 

flavonoids, 
saponins, 

alkaloids, cardiac 

glycosides, resins, 
steroids and 

terpenes [178]. 

An ethnomedicinal 

plant for SCD 

management in 
Nigeria [179]. 

The stem bark and 

leaves reversed the 
sickling of red blood 

cells in a dose-

dependent manner 
[178,180]. 

It is  used 

traditionally in 

Northern Nigeria 
for the 

management of 

different types of 
pain [181,182]. 

Very significant 

increase in red blood 

cell count with 
administration of the 

ethanolic root bark 

extracts [179]. 

Ethanolic root bark 

extracts are well 

tolerated on oral 
administration, even up 

to 6,000 mg/kg body 

weight. Chronic 
administration had 

observable organ 

damage at higher 
doses, with a focal area 

of hepatic necrosis,  

globule cells of the 
intestine were covered 

with progressive mucin 

and lymphocyte 
proliferations were 

observed within the 

spleen [179]. Other 
studies have also 

reported toxicities of 

this plant [181]. 
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Table 1. Cont. 

Plant Phytoconstituents Antisickling 

properties 

Ameliorating pain Improving anaemia Toxicity 

Hypoxis 

angustifolia 

(family 
Hypoxidaceae).  

 

Species of thIS genus 

are known to contain 

phenolic glycoside 
[183] 

Extract and 

anthocyanin 

extracts showed 
antisickling 

effect [184,185]. 

NR NR NR 

Newbouldia 
laevis (family 

Bignoniaceae)  

 
 

Flavonoids, tannins, 
terpenes, steroidal and 

cardiac glycosides 

[186]. 

In in vitro 
studies, roots and 

stem barks of 

extracts had an 
anti-sickling 

activity 
[187,188] 

The leaf and root 
extracts of the 

plant possessed 

dose-dependent 
analgesic, anti-

inflammatory and 
anti-convulsant 

activities in rats 

[189], acting 
through a central 

and peripheral 

analgesic 
properties [190]. 

At 28 days,  
significant increase 

in percentage PCV, 

RBC counts, and 
haemoglobin 

values were noted 
[191]. There are 

also reports of 

possible anaemia 
with low doses 

(192). 

Though the 
hydroethanol leaf 

extract is quite safe, it 

could cause anaemia 
at lower doses, 

infertility (both sexes), 
liver and kidney 

injuries at high doses 

[192]. 

Terminalia 

catappa 
(family 

Combretaceae)  

Tannins, flavonoids, 

phenolic acids, 
triterpenes, 

triterpenoidal 

glycosides, lignan and 
lignan derivatives 

[193]. 

In vitro studies 

showed that 
fruits and leaves  

were agents for 

SCD therapy, 
and at 1mg/mL, 

solution of the 

extract was 
effective in 

preventing and 

reversing the 
sickling of 

human ‘SS’ 

erythrocytes 
[193]. 

Leaf extract 

significantly 
reduced the pain 

in the early phase 

formalin pain test 
[193]. 

Aqueous extract 

simultaneously 
interfere with the 

osmoregulatory 

and hemopoietic 
system of the 

blood and may be a 

panacea to anaemia 
[194]. The extract 

is also  

an erythropoietic 
agent that supports 

normal erythroid 

differentiation in 
vivo in 

phenylhydrazine- 

induced anemic 
mice [195]. 

The aqueous extract is 

reported not to have 
significant toxicity 

[196]. 

Treculia 

africana 

(family 

Moraceae) 

Flavonoid, alkaloids, 

polyphenols, 

anthraquinones, 

saponins, oxalate, 

phytate, and cardiac 
and anthraquinone 

glycosides [197,198] 

Ethnomedicinal 

use in the 

Democratic 

Republic of 

Congo [199] 

A lectin from 

component 

possesses 

antinociceptive 

and anti-
inflammatory 

properties [200] 

Plant extract is 

capable of 

stimulating ref 

blood cell 

formation 
(erythropoiesis) 

and may be useful 

for haemopoietic 
conditions [201]. 

No toxicity recorded 

in cat fish models 

[202]. However a 

lectin component was 

shown to have 
hemagglutinating 

activity on human 

erythrocytes [203]. 

Vigna 

unguiculata 
(family 

Leguminosae) 

Alkaloids, phenols, 

flavonoids and phytic 
acid (204). 

Ethanol seed 

extracts showed 
good antisickling 

properties, which 

was dose 
dependent (205), 

and the 

anthocyanins 

extracts were 

found to be 

responsible for 
the sickling 

inhibition (206, 

207).190 

Potential 

analgesic activity, 
establishing the 

folkloric use of 

the plant in 
managing pain 

[208]. 

High contents of 

iron and zinc found 
in raw and cooked 

plant material 

which resolves 
anaemia resulting 

from iron 

deficiency [209]. 

Aqueous-Methanol 

pod extract had LD50 
˃5000 mg/kg in rat 

model, and oral 

administration for 28 
days did not produce 

significant changes in 

biochemical and 

haematological 

indices. However, 

there was mild 
widening of the 

Bowman’s capsule of 

animals administered 
with 1200 mg/kg and 

1600 mg/kg [210].  
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Table 2. Characteristics of the Included Studies 

Study                                                    Study 
Design 

Study 
Participants 

Period of 
Study 

Diagnostic 
Criteria 

Herbal 
Intervention 

Control ROA/ 
Dose 

Routine 
Medications 

Wambebe 

et al., 2001 

Placebo-

controlle

d double-
blind 

cross-

over trial 
Phase IIB 

(PIVOT) 

70  

Age: 2 to 45 

years 
Individuals 

who suffered 

from 
moderate-to-

severe 

recurrent 
episodes and 

had at least 

three painful 
or vaso-

occlusive 

crises in the 
preceding 

year. 

 

12 months Hb 

electrophores

is in   
alkaline or 

acid medium 

NIPRISAN®  

 

Pterocarpus 
osun stem, 

Eugenia 

caryophyllum 
fruit and 

Sorghum bicolor 

leaves, the 
freeze-dried 

extract of Piper 

guineenses 
seeds, 

Placebo Oral 

 

12mg/kg 
once daily 

Folic acid, 

malaria 

prophylaxis 
and 

paracetamol   

Akinsulie 

et al., 2005 

Single-

blinded 

placebo-
controlle

d study 

87 

 

Age: 1-15 
years 

 

Patients who 
did not have 

crises or 

evidence of 
organ failure  

6 months cellulose 

acetate paper 

electrophores
is 

Ciklavit®  

 

Cajanus cajan  

Placebo Oral  

 

Above 5 
years and 

above: 20 

mL twice 
daily 

 

5 years 
and 

below: 10 

mL twice 
daily,  

Folic acid, 

proguanil or 

pyrimethami
ne 

 

 

Figure 2. Risk of bias assessment for each article; Illustrating the judgement for the various domains and overall judgement. 

 

1004 

https://doi.org/10.46829/hsijournal
mailto:hsijournal@ug.edu.gh


  

 
Copyright © 2024 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.                                                                                        

This is an Open Access article distributed under the Creative Commons Attribution 4.0 License. 

The efficacy of herbal medicines used in the management of sickle cell disease 

Pomaa et al., 2024. https://doi.org/10.46829/hsijournal.2024.12.6.2.990-1013 
V

isit o
r d

o
w

n
lo

ad
 articles fro

m
 o

u
r w

eb
site

 h
ttp

s://w
w

w
.h

sijo
u

rn
a

l.u
g
.ed

u
.g

h
 

    Send us an email: hsijournal@ug.edu.gh 
 Visit us: https://www.hsijournal.ug.edu.gh 

share 

Limitations of this review 

Though the two reviewed studies reported promising results 

of the use of medicinal plants in the management of SCD, 

there were some weaknesses in the studies that included 

small sample sizes for both studies. Small sample sizes for 

such studies limit statistical power and generalizability of 

findings compromising the internal and external validity of 

the study. Also, random chance variations may also have a 

great impact on results. Although studies reported that 

participants were randomly allocated, the method of 

randomisation was not clearly stated. Intention-to-treat 

analysis was not stated, making it difficult to assess the 

validity of the evidence reported. Outcome measures 

among the studies varied, thus making direct comparisons 

and meta-analysis impossible. 

Conclusion 

This review assessed the efficacy and safety of two 

phytomedicines, Niprisan® and Ciklavit®, which have 

shown potential benefits in reducing painful crises 

associated with SCD. It further highlights their potential as 

complementary treatments for SCD management. Current 

Table 3. Efficacy and safety of herbal products 

Study Painful Crisis Level of Anaemia Quality of 

Life 

Measured 

Hepatic and Renal 

Toxicity 

Adverse Events 

Wambebe 
et al., 

2001 

Mean mild to moderate pain 
9.1 (Niprisan® group) to 

20.6 (Placebo group), 

however this was not 
statistically significant. 

Following cross-over in the 

later half of the year, Group 
A (control) increased to 22.9 

and Group B (Niprisan®) 

decreased to 6.2. There was 
no statistically noteworthy 

difference between the 
means. 

 

Mean severe pain: Group A 
(Niprisan®) was 7.9 

compared to 22.1 in Group 

B (control). 
The result was statistically 

significant 6 months after 

crossover Group A 

(placebo) was 6.7 and 

Group B (Niprisan®) was 

4.1. There was a statistically 
noteworthy distinction 

between the means 

 

Non-significant 
change in anaemia 

level of 8.6 to 8.9 g/dL 

in the group on 
Niprisan®, and from 

8.9g/dl to 9.2g/dL in 

the control group.  

Absenteeism 
from work 

associated 

with SCD 
was reduced 

significantly 

in the 
Niprisan® 

group in the 

second six 
months of the 

study. 

There is no significant 
difference between 

Gamma-glutamyl 

transferase levels and 
alkaline phosphatase 

levels in the placebo and 

intervention.  
 

Creatinine and BUN for 

renal function remained 
within the normal range 

and exhibited minimal 
variation. 

 

AST, ALT, levels 
alkaline phosphatase and 

GGT levels did not 

change significantly.  
 

This infers that 

Niprisan® did not cause 

acute liver and kidney 

damage. 

 

Six participants 
experienced 

headaches while 

using Niprisan®, 
in contrast to two 

individuals on the 

placebo. 
 

Two patients had 

macular rashes for 
3 days after 

commencing 
which resolved 

after 2 to 5 days. 

Akinsulie 

et al., 

2005 

Number of painful crises in 

the Ciklavit® group reduced 

from 207 to 191 but 
increased in control from 

109 to 164. 

 
Hepatomegaly on enrolment 

reduced from 55.3% to 

33.3% at 6 months 

Pack Cell Volume 

(PCV) 

The mean PCV at the 
beginning of the study, 

at 3 and 6 months was 

reduced in the test 
group and were 

22.23% (4.14), 22.9% 

(3.61) and 21.24 % 

(3.43) respectively. 

The PCV in the 

control group had a 
notable increase. At 

the beginning, 3 and 6 

months the values 
were 21.78% (3.37), 

24.42% (5.30) and 

22.78% (4.20) 

Not reported There were no 

distinctions in the 

number of children 
exhibiting clinical 

jaundice and in the 

average serum bilirubin 
throughout the entire 

study duration. 

Tiredness and 

abdominal in 1 

patient in the 
Ciklavit® Group. 

Peri-orbital 

swelling, 
diarrhoea, and 

itching eyes in 

control. 

Vomiting in 1 

participant each 

from both groups. 
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treatment challenges as well as potential herbal plants for 

sickle cell treatment have also been reviewed for their anti-

sickling activity, and ability to reduce pain, ability to 

influence anaemia and possible toxic effects. Niprisan® in 

addition to its substantial reduction in the number of severe 

pain episodes also showed no effect on hepatic and renal 

functions, indicating no acute organ damage during the 

study period. Ciklavit® also showed a reduction in painful 

crises and seemed to have a positive impact on liver health, 

potentially alleviating the effects of sickle cell crises on 

hepatic function. Both interventions were generally well-

tolerated, with mild side effects such as macular rash and 

headaches being reported in some cases.  

The integration of herbal remedies in SCD management 

offers a promising pathway. These natural alternatives may 

serve as adjunctive therapies, helping to mitigate the painful 

episodes that characterise SCD thus improving patients' 

quality of life. However, standardised protocols for their 

use, as well as more rigorous clinical evaluations, are 

necessary to ensure their safe and effective integration into 

routine care. 
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