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Malnutrition in sickle cell anemia: Prevalence, 
impact, and interventions
A Review
Emmanuel Ifeanyi Obeagu, PhDa,* , Getrude Uzoma Obeagu, BNScb

Abstract 
Sickle Cell Anemia (SCA) is a hereditary hemoglobinopathy characterized by chronic hemolytic anemia, vaso-occlusive events, 
and a wide range of clinical complications. Malnutrition, often an underexplored aspect of this complex condition, plays a critical 
role in disease management and overall patient well-being. This publication provides a comprehensive review of the prevalence, 
impact, and interventions related to malnutrition in individuals with SCA. A thorough literature review reveals the multifaceted 
challenges faced by SCA patients in maintaining adequate nutrition. The pathophysiology of SCA, involving chronic inflammation, 
oxidative stress, and hypermetabolism, contributes to increased nutritional requirements and altered dietary patterns. Factors 
such as reduced appetite, nutrient malabsorption, dietary restrictions, and socioeconomic disparities further exacerbate the 
risk of malnutrition. Malnutrition is a prevalent issue among individuals with SCA, affecting patients of different age groups and 
disease severities. Nutritional deficiencies, including vitamins, minerals, and essential nutrients, are common in this population. 
The impact of malnutrition on disease outcomes is significant, with associations between nutrient status and complications 
such as pain crises, infections, and impaired quality of life. This paper also reviews nutritional interventions aimed at addressing 
malnutrition in SCA patients. While dietary counseling, supplementation, and personalized nutrition plans have shown promise in 
improving nutritional status, challenges such as patient adherence and access to healthcare must be addressed to optimize their 
effectiveness.

Abbreviations: HbS = hemoglobin S, SCA = sickle cell anemia, SCD = sickle cell disease.

Keywords: dietary interventions, food insecurity, health outcomes, impact on health, malnutrition, prevalence, sickle cell anemia

1. Introduction
Sickle cell anemia (SCA), a genetic hemoglobinopathy charac-
terized by the production of abnormal hemoglobin, has been 
the subject of extensive research and clinical investigation. 
Individuals living with SCA face a myriad of challenges, from 
chronic pain and vaso-occlusive events to a higher risk of infec-
tions. Yet, one facet of the disease that has garnered relatively 
less attention but is of paramount importance is malnutrition. 
Malnutrition in SCA is a multifaceted concern with signifi-
cant implications for both the physical and overall well-being 
of patients.[1–5] SCA is prevalent in regions with a high preva-
lence of malaria, and in many of these areas, malnutrition is 
a concomitant issue. The disease itself, through its complex 
pathophysiology, introduces unique nutritional requirements 
and challenges, affecting the dietary patterns and nutrient sta-
tus of patients. In addition, socioeconomic disparities, limited 
access to healthcare, and dietary restrictions compound the 
issue. The prevalence of malnutrition in individuals with SCA 
is an emerging concern that deserves a more comprehensive 
exploration.[6–9]

This paper seeks to address the critical aspects of malnutrition 
in SCA, including its prevalence, impact on disease outcomes, 
and potential interventions. The underlying pathophysiological 
processes of SCA, which involve chronic inflammation, oxida-
tive stress, and hypermetabolism, elevate the nutritional needs 
of patients. The altered dietary habits and nutrient deficiencies, 
common among SCA patients, can exacerbate their vulnerability 
to a range of clinical complications.[10] The impact of malnutri-
tion on the SCA population is far-reaching. It is associated with 
an increased frequency of pain crises, more extended hospital-
izations, delayed growth and development, and compromised 
quality of life. Despite its evident significance, malnutrition 
often remains under-addressed in the clinical management of 
SCA.[11]

This paper aims to fill this critical knowledge gap by pre-
senting a comprehensive review of the prevalence and impact 
of malnutrition in individuals with SCA. Moreover, it delves 
into the existing nutritional interventions and strategies for 
alleviating malnutrition, thereby enhancing the holistic care 
and well-being of SCA patients. By shedding light on this 
often-overlooked aspect of the disease, we hope to advocate for 
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greater recognition and improved management of malnutrition 
in SCA, ultimately contributing to better health outcomes and 
improved quality of life for those living with this challenging 
condition.

2. Pathophysiology of SCA and its implications for 
nutrition
SCA is a hereditary hemoglobinopathy characterized by the 
production of abnormal hemoglobin, known as hemoglobin S 
(HbS), instead of normal hemoglobin A. In SCA, the abnormal 
HbS causes red blood cells to become rigid and assume a sickle 
shape, leading to hemolysis (destruction of red blood cells). This 
results in chronic anemia. Anemia increases the body demand 
for nutrients, particularly iron, as iron is a key component of 
hemoglobin. Individuals with SCA may require higher dietary 
iron intake to support increased red blood cell production.[12–16] 
Inflammation is a common feature of SCA due to ongoing hemo-
lysis, endothelial activation, and ischemia-reperfusion injury. 
Chronic inflammation can lead to increased energy expendi-
ture and protein turnover. It may be necessary to adjust dietary 
intake to meet these increased demands, including higher calorie 
and protein consumption. SCA is associated with higher levels 
of oxidative stress due to the release of free heme and iron from 
damaged red blood cells. Antioxidant nutrients such as vitamins 
C and E may be important to help combat oxidative stress. 
These nutrients can be obtained from a diet rich in fruits, veg-
etables, and nuts. Vaso-occlusive crises occur when the abnor-
mally shaped red blood cells obstruct blood vessels, leading to 
pain, organ damage, and impaired blood flow.[17–21]

Proper hydration and maintenance of a balanced diet are 
essential to support overall health and minimize the risk of 
dehydration, which can exacerbate vaso-occlusive events. SCA 
can lead to delayed growth and development in children due 
to chronic anemia and nutritional deficits. Adequate nutrient 
intake, especially protein, is crucial for growth and develop-
ment in children with SCA. Nutritional support and monitor-
ing are essential to ensure normal growth. The increased energy 
expenditure and nutritional requirements in individuals with 
SCA result from the combined effects of anemia, inflammation, 
and hypermetabolism. SCA patients may require a diet that 
provides additional calories, protein, vitamins, and minerals 
to meet their heightened metabolic needs. Some SCA patients 
may have dietary restrictions or preferences based on cultural or 
medical considerations. It is essential to work with patients to 
create dietary plans that accommodate their specific needs, tak-
ing into account both their nutritional requirements and dietary 
restrictions.[22–26]

3. Malnutrition in individuals with SCA
Malnutrition in individuals with SCA is a multifaceted concern 
with significant implications for health and overall well-being.[27] 
The chronic anemia associated with SCA leads to an increased 
demand for nutrients, particularly iron, folate, and vitamin B12. 
Hemolysis and the turnover of red blood cells necessitate higher 
dietary intake of these essential nutrients.[28] Individuals with 
SCA often experience chronic inflammation due to the ongo-
ing hemolysis, endothelial activation, and ischemia-reperfusion 
injury. Inflammatory processes can lead to increased energy 
expenditure and protein turnover, further elevating nutritional 
requirements.[29] Pain crises are common in SCA and can result 
in loss of appetite. During these episodes, individuals may have 
reduced food intake, which can lead to inadequate nutrition, 
particularly during acute episodes of vaso-occlusive pain.[30]

Chronic inflammation and gastrointestinal complications 
can affect nutrient absorption, particularly in the intestines. 
Malabsorption can lead to deficiencies in essential vitamins 
and minerals, such as vitamin D, calcium, and magnesium.[29] 

Proper hydration is essential for individuals with SCA to main-
tain blood flow and prevent vaso-occlusive events. Dehydration 
can exacerbate the risk of vaso-occlusive crises and can lead to 
further complications. Ensuring adequate fluid intake is a cru-
cial aspect of nutritional management.[31] Some individuals with 
SCA may adhere to dietary restrictions based on cultural prac-
tices or personal preferences. These restrictions can limit dietary 
choices and may contribute to nutritional deficits.[32]

Socioeconomic disparities can impact access to nutritious 
food and healthcare. Lower-income individuals may face bar-
riers to obtaining a balanced and nutrient-rich diet. Children 
with SCA are at risk of growth and development delays due to 
chronic anemia and nutritional deficits. Nutritional support and 
monitoring are essential to ensure normal growth and devel-
opment.[33] Nutrient deficiencies can weaken the immune sys-
tem, increasing the susceptibility to infections. Malnutrition can 
exacerbate the severity of SCA complications, such as pain cri-
ses, acute chest syndrome, and stroke.[34] Nutritional deficits can 
impair wound healing and recovery from vaso-occlusive events 
or surgery. Malnutrition can contribute to fatigue, weakness, 
and reduced overall quality of life. Nutrient deficiencies can 
have cognitive and neurological effects, particularly in children, 
potentially impacting learning and development.[35] Managing 
malnutrition in individuals with SCA involves a multidisci-
plinary approach, including healthcare providers, nutritionists, 
and the individuals themselves. Nutritional interventions should 
address specific deficiencies and adapt to the unique needs of 
each patient, taking into account factors such as age, disease 
severity, and the presence of specific complications. Regular 
nutritional assessments, dietary counseling, and supplementa-
tion when necessary are important components of managing 
malnutrition in SCA.[36]

4. Malnutrition on SCA outcomes and 
complications
Malnutrition in individuals with SCA can have significant con-
sequences for health outcomes and the incidence of complica-
tions. Malnutrition, which may result from nutrient deficiencies 
or inadequate dietary intake, can exacerbate the severity of the 
disease and its associated complications.[37] Malnutrition can 
lead to a weakened immune system and reduced pain threshold, 
increasing the likelihood of vaso-occlusive pain crises in SCA 
patients. These crises are one of the hallmark features of the dis-
ease and are often associated with severe pain, hospitalizations, 
and complications.[38] Malnourished individuals with SCA may 
experience longer hospital stays during vaso-occlusive crises due 
to delayed recovery. Nutrient deficiencies can hinder the body 
ability to heal and repair damaged tissues, leading to extended 
hospitalizations and more extensive healthcare costs.[28]

Malnutrition can impede the growth and development of 
children with SCA. Stunted growth and delayed sexual matura-
tion are common consequences. Delayed development can have 
long-term effects on the individual overall health and quality of 
life.[39] Nutrient deficiencies, especially in essential vitamins and 
minerals, can weaken the immune system. This makes individ-
uals with SCA more susceptible to infections, including those 
caused by bacteria and viruses, which can further complicate 
their health and increase the frequency of hospitalizations.[40] 
Nutrient deficiencies, particularly vitamin B12 and folic acid, 
can lead to neurological complications, such as cognitive impair-
ment and peripheral neuropathy. These complications can affect 
cognitive function and quality of life.[41]

Malnutrition can contribute to the risk of developing ACS, a 
potentially life-threatening complication of SCA. ACS is char-
acterized by lung inflammation and is often triggered by infec-
tions. Weakened immune function and nutritional deficits can 
increase the susceptibility to infections that may lead to ACS.[42] 
Malnutrition can exacerbate chronic anemia in SCA, leading 
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to fatigue, weakness, and reduced exercise tolerance. This can 
further limit the patient overall quality of life and may lead to 
complications such as organ damage.[43] Malnourished individ-
uals may have a reduced response to treatment interventions, 
including blood transfusions or medications. Nutritional deficits 
can hinder the effectiveness of these therapies, making disease 
management more challenging.

5. Factors contributing to malnutrition in SCA
Several factors contribute to malnutrition in individuals with 
SCA, a complex genetic disorder. Understanding these factors is 
essential for effectively addressing malnutrition in this popula-
tion. Here are some key contributors to malnutrition in individ-
uals with SCA:

5.1. Increased nutritional requirements

Individuals with SCA often have higher nutritional requirements 
due to chronic anemia and increased turnover of red blood cells. 
The body needs more nutrients, particularly iron, to support red 
blood cell production.[44]

5.2. Chronic inflammation

Chronic inflammation is a common feature of SCA. Ongoing 
hemolysis (destruction of red blood cells), endothelial activa-
tion, and ischemia-reperfusion injury contribute to inflamma-
tion. This chronic inflammation increases energy expenditure 
and protein turnover, which can lead to a higher demand for 
nutrients.[45]

5.3. Pain crises and anorexia

Pain crises are a frequent complication of SCA and can result 
in a loss of appetite. During these painful episodes, individuals 
may have reduced food intake, which can lead to inadequate 
nutrition, particularly during acute episodes of vaso-occlusive 
pain.[46]

5.4. Nutrient malabsorption

Chronic inflammation and gastrointestinal complications can 
affect the absorption of nutrients, particularly in the intestines. 
Malabsorption can lead to deficiencies in essential vitamins and 
minerals, such as vitamin D, calcium, and magnesium.

5.5. Hydration and dehydration

Proper hydration is essential for individuals with SCA to main-
tain blood flow and prevent vaso-occlusive events. Dehydration 
can exacerbate the risk of vaso-occlusive crises and can lead to 
further complications. Ensuring adequate fluid intake is crucial 
for nutritional management.[47]

5.6. Cultural and dietary restrictions

Some individuals with SCA may adhere to dietary restrictions 
based on cultural practices or personal preferences. These 
restrictions can limit dietary choices and may contribute to 
nutritional deficits.[32]

5.7. Socioeconomic factors

Socioeconomic disparities can impact access to nutritious food 
and healthcare. Lower-income individuals may face barriers to 
obtaining a balanced diet and may lack access to healthcare 
resources that can help address malnutrition.

5.8. Growth and development delays

Children with SCA are at risk of growth and development delays 
due to chronic anemia and nutritional deficits. Nutritional sup-
port and monitoring are essential to ensure normal growth and 
development.[48]

5.9. Dietary preferences and aversions

Individuals with SCA may have dietary preferences or aver-
sions that impact their food choices. Some may avoid specific 
foods due to a perceived association with pain crises or other 
complications.[49]

5.10. Medication side effects

Medications commonly used to manage SCA, such as hydroxy-
urea, may have side effects that affect appetite and nutrient 
absorption, potentially contributing to malnutrition.[11]

6. Prevalence of malnutrition in SCA
The prevalence of malnutrition in individuals with SCA can 
vary depending on factors such as geographical location, access 
to healthcare, socioeconomic status, and the specific nutritional 
status of the affected individuals. While there is no universal 
prevalence rate for malnutrition in SCA, research and clinical 
observations have highlighted its significance. The prevalence of 
malnutrition in SCA can vary widely among different popula-
tions and regions. In some areas with a high prevalence of both 
SCA and malnutrition, the risk may be greater. However, there 
is no fixed prevalence rate applicable to all SCA patients.[50] 
Malnutrition can be particularly common in children and ado-
lescents with SCA. Chronic anemia, growth and developmen-
tal delays, and increased nutritional demands during periods 
of growth make this population more vulnerable to malnutri-
tion.[51] Malnutrition in SCA may go underdiagnosed because 
it can be masked by the chronic anemia that is characteristic 
of the disease. The focus on managing anemia can sometimes 
overshadow the importance of assessing and addressing mal-
nutrition. While not all individuals with SCA are malnourished, 
certain nutrient deficiencies, such as low levels of vitamin D, 
folate, or iron, are frequently observed in this population.

The presence of chronic health challenges, such as vaso- 
occlusive pain crises, frequent infections, and hospitalizations, 
can contribute to malnutrition. These factors can disrupt normal 
eating patterns and reduce nutrient intake. The prevalence of 
malnutrition in SCA can be better understood through screening 
and monitoring. Regular nutritional assessments and evalua-
tions can help identify individuals at risk and provide oppor-
tunities for early intervention.[52] Nutritional interventions, 
including dietary counseling, supplementation, and personalized 
nutrition plans, can help mitigate the effects of malnutrition. 
However, the success of these interventions may vary among 
individuals. Cultural dietary practices and preferences can influ-
ence nutritional status. Some individuals with SCA may adhere 
to dietary restrictions or have aversions to specific foods, which 
can impact their nutritional intake.

7. Impact of malnutrition on SCA
Malnutrition in individuals with SCA can have a signifi-
cant impact on their health and well-being. SCA is a complex 
genetic disorder characterized by chronic anemia and a range 
of complications, and malnutrition can exacerbate the sever-
ity of the disease and its associated challenges.[53] Malnutrition 
can weaken the immune system and reduce the pain threshold, 
leading to an increased frequency of vaso-occlusive pain crises. 
These crises are characterized by severe pain and can result in 
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frequent hospitalizations and complications.[28] Malnourished 
individuals with SCA may experience extended hospital stays 
during vaso-occlusive crises due to delayed recovery. Nutrient 
deficiencies can hinder the body ability to heal and repair 
damaged tissues, leading to prolonged hospitalizations and 
increased healthcare costs. Malnutrition can impede the growth 
and development of children with SCA. Stunted growth and 
delayed sexual maturation are common consequences, affecting 
the long-term health and quality of life of these individuals.[54]

Nutrient deficiencies, especially in essential vitamins and 
minerals, can weaken the immune system. Weakened immu-
nity makes individuals with SCA more susceptible to infections, 
including bacterial and viral infections, which can further com-
plicate their health and lead to frequent hospitalizations.[54] 
Malnutrition can lead to neurological complications, partic-
ularly in the case of vitamin B12 and folic acid deficiencies. 
Cognitive impairment and peripheral neuropathy are potential 
consequences that can impact cognitive function and overall 
quality of life. Malnutrition can contribute to the risk of devel-
oping ACS, a potentially life-threatening complication of SCA. 
ACS is characterized by lung inflammation and is often trig-
gered by infections. Malnutrition can increase susceptibility to 
infections that may lead to ACS.[52] Malnutrition can exacerbate 
the chronic anemia in SCA, resulting in fatigue, weakness, and 
reduced exercise tolerance. These effects can limit an individ-
ual overall quality of life and may contribute to complications 
such as organ damage. Malnourished individuals may experi-
ence a reduced response to treatment interventions, including 
blood transfusions or medications. Nutritional deficits can hin-
der the effectiveness of these therapies, making disease man-
agement more challenging.[28] The impact of malnutrition on 
individuals with SCA is significant and far-reaching. Addressing 
malnutrition through proper nutrition, dietary counseling, and 
nutritional interventions is essential for improving health out-
comes and reducing the risk of complications. A multidisci-
plinary approach involving healthcare providers, nutritionists, 
and individuals themselves is crucial to managing malnutrition 
effectively and enhancing overall health and quality of life in the 
context of SCA.

8. Nutritional interventions in SCA
Nutritional interventions play a crucial role in the manage-
ment of SCA. Individuals with SCA have unique nutritional 
needs due to chronic anemia, increased energy expenditure, and 
potential nutrient deficiencies. Proper nutrition can help miti-
gate the impact of the disease and improve overall health.[55] 
Individuals with SCA should receive dietary counseling from 
registered dietitians or nutritionists who are familiar with the 
specific nutritional needs of SCA patients. Counseling should 
include information on maintaining a balanced diet, hydra-
tion, and nutrient-rich food choices.[52] Folate supplementation 
can help support red blood cell production. SCA patients are 
often deficient in vitamin D, so supplementation may be rec-
ommended. In some cases, iron supplementation may be nec-
essary, but this should be closely monitored, as excessive iron 
can be harmful in SCA patients.[56] Adequate hydration is cru-
cial for SCA patients to maintain blood flow and prevent vaso- 
occlusive events. Patients should be encouraged to drink plenty 
of fluids, especially during hot weather or when experiencing 
fever or illness.[57]

A well-balanced diet that includes a variety of nutrient-rich 
foods is essential. SCA patients should consume a diet that pro-
vides adequate calories, protein, vitamins, and minerals. Foods 
rich in iron, such as lean meats and dark leafy greens, can help 
support red blood cell production. For individuals who require 
iron supplementation, it is important to manage iron intake 
carefully. Excessive iron can lead to iron overload, which can be 
harmful. Monitoring iron levels through blood tests is essential. 

Some individuals with SCA may experience pain crises triggered 
by certain foods, such as those high in sodium or processed 
foods. Identifying and avoiding trigger foods can help manage 
pain and complications.

9. Nutritional support for growth and development
Children and adolescents with SCA may require specific nutri-
tional support to ensure normal growth and development. 
Nutritionists can work with pediatric patients and their fam-
ilies to create age-appropriate meal plans.[58] Considering cul-
tural dietary practices and preferences is important. Nutrition 
interventions should be culturally sensitive and respect indi-
vidual choices and traditions. Regular nutritional assessments 
and monitoring of nutrient levels are essential to track nutri-
tional status and make necessary adjustments to the dietary 
plan. Healthcare providers, nutritionists, and patients should 
work together to develop and implement a personalized nutri-
tion plan that considers the individual age, disease severity, and 
specific nutritional needs.[59] Nutritional interventions for SCA 
should be tailored to the individual needs and may evolve over 
time. Regular communication with healthcare providers and 
nutrition experts is essential to ensure that the nutritional plan 
is effective and well-suited to the changing needs of individuals 
with SCA. Proper nutrition is an integral part of managing SCA 
and can significantly impact the health and well-being of those 
living with the condition.[28]

10. Challenges and barriers of malnutrition in SCA
Addressing malnutrition in individuals with SCA is essential for 
improving health outcomes, but several challenges and barriers 
can complicate this process. These challenges may be influenced 
by factors such as healthcare access, socioeconomic status, 
cultural considerations, and the complex nature of the disease 
itself. Limited awareness and understanding of the nutritional 
needs of individuals with SCA can lead to delayed or inadequate 
interventions. Healthcare providers, patients, and caregivers 
may not be fully informed about the importance of nutrition in 
managing SCA.[60]

Socioeconomic disparities and lack of access to healthcare 
can impede the ability of individuals with SCA to receive proper 
nutritional assessments and interventions. Some individuals 
may face barriers to accessing healthcare resources and exper-
tise. Cultural dietary practices and preferences can influence 
nutritional choices. Dietary restrictions or aversions based on 
cultural or personal beliefs can limit the variety of foods avail-
able to individuals with SCA, potentially leading to nutritional 
deficits. Meeting the complex nutritional requirements of indi-
viduals with SCA, including addressing chronic anemia and 
inflammation, can be challenging. Nutritional management may 
require personalized plans and careful consideration of specific 
needs.[61] SCA is associated with chronic pain crises, frequent 
infections, and hospitalizations. These health challenges can dis-
rupt normal eating patterns, leading to reduced nutrient intake 
and making it difficult to manage malnutrition.[20]

Some individuals with SCA may experience pain crises trig-
gered by specific foods. Avoiding these foods can lead to dietary 
restrictions and challenges in maintaining a balanced diet.[62] 
Living with SCA can be emotionally and psychologically chal-
lenging. Mental health factors, such as depression or anxiety, can 
affect eating habits and overall well-being, potentially contrib-
uting to malnutrition.[63] In regions with limited resources, indi-
viduals with SCA may not have access to nutritional support, 
such as dietary counseling or nutritional supplements. This lack 
of resources can hinder effective malnutrition management.[64] 
Patient adherence to nutritional recommendations can be a bar-
rier. Individuals may struggle to follow dietary plans or take pre-
scribed supplements consistently, impacting the effectiveness of 

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 05/17/2024



5

Obeagu and Obeagu • Medicine (2024) 103:20 www.md-journal.com

nutritional interventions. The severity of SCA can vary among 
individuals. Managing malnutrition in severe cases may be more 
challenging and require more intensive interventions.[59]

11. Nutrition screening tool in sickle disease in 
children and adults
Individuals with sickle cell disease (SCD) often face unique 
challenges related to their nutritional status, which necessitates 
the development and utilization of effective nutrition screening 
tools.[65] These tools are designed to identify individuals at risk 
of malnutrition, assess their dietary habits, and guide healthcare 
professionals in providing targeted interventions. Implementing 
a nutrition screening tool for both children and adults with SCD 
is crucial to ensure that their nutritional needs are addressed 
comprehensively. A robust nutrition screening tool for SCD 
should encompass various components. It should consider 
the disease-specific factors such as the frequency and severity 
of pain crises, medication impact on appetite, and any dietary 
restrictions associated with the condition. Additionally, assess-
ing general health status, energy levels, and appetite provides 
insights into overall well-being.[66] Dietary habits, including 
hydration, regularity of meals, and intake of essential nutrients, 
should be thoroughly examined. A comprehensive screening 
tool must also account for the potential impact of coexisting 
conditions on nutritional status, acknowledging the complexity 
of healthcare needs in individuals with SCD.[67]

Given that SCD affects both children and adults, an effec-
tive nutrition screening tool should be adaptable across dif-
ferent age groups.[67] Children may have distinct nutritional 
requirements due to growth and development, while adults may 
face challenges related to chronic pain and increased nutrient 
demands during crises. A tool that considers these age-specific 
factors ensures a more accurate assessment of nutritional sta-
tus and facilitates targeted interventions tailored to the unique 
needs of each population. In children with SCA, growth and 
development are particularly critical considerations. Nutrition 
screening tools tailored for pediatric populations should address 
age-appropriate nutritional requirements, growth patterns, and 
the potential impact of SCD on developmental milestones. For 
adults, the emphasis may shift toward managing chronic com-
plications, maintaining a healthy weight, and addressing nutri-
ent deficiencies associated with the disease.

The implementation of a nutrition screening tool in the clin-
ical care of individuals with SCD holds promise for improv-
ing their overall health outcomes.[68] Regular screening can lead 
to early identification of nutritional issues, allowing for timely 
interventions such as dietary counseling, supplementation, or 
collaboration with registered dietitians. As research in the field 
of SCD continues to evolve, future iterations of nutrition screen-
ing tools should incorporate advancements in our understand-
ing of the disease and its impact on nutritional status, ensuring 
that they remain effective in guiding patient care. The nutritional 
status of individuals with SCD is crucial for managing the over-
all health and well-being of both children and adults. Various 
nutrition screening tools have been developed to assess the spe-
cific needs and challenges associated with SCD.[69] One such tool 
is the Malnutrition Universal Screening Tool (MUST), which is 
commonly used in diverse populations but may need adaptation 
for the unique considerations of SCA.[70] Malnutrition Universal 
Screening Tool (MUST), or any similar tool, can serve as a valu-
able asset in identifying individuals at risk of malnutrition in 
the context of SCD. For children and adults alike, these screen-
ing tools typically encompass a range of parameters, including 
overall health, energy levels, appetite, sickle cell crisis frequency, 
pain levels, and dietary habits. These tools provide a compre-
hensive evaluation, considering disease-specific factors such as 
medication usage, dietary restrictions, and the impact of SCD 
on nutritional intake.[69]

12. Future directions of malnutrition in SCA
The management of malnutrition in individuals with SCA is an 
evolving field with ongoing research and potential future direc-
tions. Tailoring nutrition plans to individual SCA patients based 
on their age, disease severity, and specific nutritional needs is an 
area that warrants further research. Personalized plans can opti-
mize the management of malnutrition and improve health out-
comes.[71] Research into precision medicine, including genetic 
and molecular profiling, may provide insights into the specific 
nutritional requirements of SCA patients. Precision approaches 
can help identify genetic factors that influence nutrient metabo-
lism and guide personalized nutritional interventions. Studying 
the interaction between an individual genetic makeup and their 
response to specific nutrients is an emerging field. Understanding 
how genetic variations affect nutrient utilization in SCA can 
lead to more targeted nutritional interventions. The develop-
ment of innovative dietary supplements, such as fortified foods 
or micronutrient-rich products, designed specifically for individ-
uals with SCA, could address common nutrient deficiencies and 
enhance overall nutrition. Leveraging telehealth and telemedi-
cine platforms to provide nutritional counseling and support for 
individuals with SCA, especially in regions with limited access to 
healthcare, can be a promising direction. These technologies can 
improve access to nutritional expertise and ongoing monitor-
ing. Conducting clinical trials and intervention studies to assess 
the effectiveness of different nutritional approaches in manag-
ing malnutrition in SCA is essential. These studies can provide  
evidence-based guidelines for nutrition interventions.

Exploring the impact of behavioral interventions, such as 
motivational counseling, on dietary adherence and nutritional 
status can help individuals with SCA develop better eating hab-
its and improve their overall health. The use of telehealth and 
telemedicine can improve access to nutritional counseling and 
support for individuals with SCA, especially in regions with 
limited access to healthcare resources. Developing collaborative 
care models that involve a multidisciplinary team of health-
care providers, nutritionists, and psychologists can address the 
complex nutritional and psychosocial needs of individuals with 
SCA. Implementing global health initiatives to raise awareness 
and improve the nutritional management of SCA, especially in 
regions with a high prevalence of the disease, can have a sub-
stantial impact on reducing malnutrition. Empowering individ-
uals with SCA and their caregivers through education about the 
importance of nutrition in disease management and providing 
them with practical tools to make informed dietary choices. 
Conducting longitudinal studies to assess the long-term effects 
of nutritional interventions on health outcomes and complica-
tions in individuals with SCA.

These future directions represent opportunities to enhance 
the nutritional management of SCA and improve the overall 
well-being and quality of life for individuals living with this 
complex condition. Research, innovation, and collaboration 
among healthcare professionals, researchers, and patients will 
continue to shape the field of nutrition in SCA.

13. Conclusion
The management of malnutrition in individuals with SCA is a 
critical aspect of comprehensive care that cannot be overlooked. 
Malnutrition, while often underrecognized, exerts a profound 
impact on the health and well-being of those living with SCA. 
This publication has shed light on the prevalence of malnutri-
tion, its impact on disease outcomes, and potential interven-
tions. The prevalence of malnutrition in SCA varies, influenced 
by factors such as geography, healthcare access, and socioeco-
nomic status. However, it is clear that malnutrition affects a sub-
stantial portion of the SCA population, especially children and 
adolescents, and it is associated with a host of complications 
and challenges. Malnutrition in SCA is not a standalone issue 
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but an interconnected aspect of the complex pathophysiology 
of the disease. Chronic anemia, inflammation, and hyperme-
tabolism necessitate increased nutritional requirements, while 
factors such as pain crises, nutrient malabsorption, and dietary 
restrictions hinder adequate nutrition. The consequences of 
malnutrition are far-reaching, impacting pain crises, hospitaliza-
tions, growth and development, immune function, and overall 
quality of life.

To address malnutrition in SCA, a multifaceted approach is 
necessary. Nutritional interventions, including dietary counsel-
ing, supplementation, and personalized nutrition plans, should 
be tailored to the specific needs of each individual. Collaborative 
care involving healthcare providers, nutritionists, and patients is 
crucial for effective management. Looking ahead, the future of 
malnutrition management in SCA holds promise. Personalized 
nutrition plans, precision medicine, innovative dietary supple-
ments, and the integration of telehealth and telemedicine can 
transform the way we address malnutrition. Behavioral inter-
ventions and global health initiatives can further empower indi-
viduals with SCA to take charge of their nutritional well-being.
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