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Abstract— The prevalence of sickle cell
disease (SCD) is a growing global health issue. It

refers to an autosomal recessive illness
characterized by intrinsically defective
hemoglobin  (HbS), which causes chronic

hemolytic anemia and a number of serious clinical
symptoms. Newborn screening, routine clinical
follow-up, and measures taken to preclude sepsis
and organ failure have expanded life span among
those with SCD. Due to increasing pathogen
exposures, an upsurge in co-morbidities such as
malnutrition, lower immunization rates, and less
access to comprehensive care, such as antibiotics
administration and blood transfusion, infection
continues to be the leading cause of overall
mortality among SCD patients in resource
constrained economies. Tackling these issues for
SCD patients in poor conditions can therefore
result in the biggest reductions in infection-
associated mortality rate. The current article
emphasizes on the infections connected to SCD
as well as the specific treatments that can be used
to treat the said condition.
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l. INTRODUCTION

Sickle cell disease (SCD) is a single gene defect
that results in a systemic illness that is severely
distressing and marked by chronic anemia, acute
painful events, organ infarction, persistent organ
damage, and a markedly shortened life expectancy
[1,2]. Valine is substituted for glutamine at the 6th
amino acid position of the 3-chain, resulting in the SCD
phenotype. Sickle hemoglobin is the term referred to
hemoglobin that bears this replacement for an amino
acid. Patients with the sickle-chain mutation who also
have additional specific sickle-chain mutations, such
as sickle-thalassemia or hemoglobin C disease also
tend to have the SCD phenotype [3]. SCD is a
complex multifactorial illness marked by abnormal
endothelial interconnections, systemic inflammation,
oxidative stress, and stimulation of the coagulation
system as well presence of disordered hemoglobin
architecture. Infection-connected acute episodes such
as splenic confinement, acute chest syndrome, stroke,
aplastic and vasoocclusive emergencies, long-term
impairment, and mortality might occur as a result of
these abnormalities [4].

One of the most frequent reasons that might cause
a dilemma in SCD is the associated infection. A variety
of SCD problems might arise as a result of infection.
Alteration taking place at the cellular level during
infections make problems more likely. Leukocyte levels
in circulation and those of inflammatory cytokines rise.
Leukocytes and the vascular endothelium both
express more adhesion molecules. Due to the fact that
post-capillary  venules experience microvascular
blockage, leukocyte adherence may be the initial event
in vaso-occlusive episodes [5]. Oxidative damage
results from the production of cytotoxic proteins, which
also release reactive oxygen radicals. When HbS is
reoxygenated, the sickling mechanism can be
reversed; however, if HbS concentration rises due to
dehydration, severe polymerization and irreparable
membrane damage ensue. The likelihood of sickling is
also increased by infections' non-specific adverse
effects, such as fever, anorexia, nausea, diarrhea and
vomiting.

Most SCD patients reside in low-income nations
where infection frequency and transmission rates are
high. Considering the underlying immunodeficiency
affiliated with SCD and the related high incidence of
infections in developing nations, recent research on
the proposed pathways causing red cell sickling and
vaso-occlusive downturn in SCD patients with
infections has focused on the complicated issue
related to contagious diseases [6]. In many nations,
screening program for the newborn, routine clinical
follow-up, and measures to preclude sepsis and organ
damage have expanded life expectancy among those
with SCD; nevertheless, in resource-constrained
settings, where the vast bulk of affected children are
born, most of them continue to lose their lives in
infancy, typically without being diagnosed, as a result
of the paucity of effective programs for its early
recognition and treatment. It is crucial to correctly
acknowledge the substantial burden of SCD in
resource-poor nations when medical breakthroughs
become available with the ability to treat or perhaps
cure the said illness.

The present piece of article focuses on the
infections associated with SCD along with the specific
therapies that are available to curtail the said disorder.

I1. INFECTIONS ASSOCIATED WITH SCD
A. Bacterial infections

S. pneumoniae, H. influenzae, and N. meningitidis
are the three main causative microbes for the
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incidence of meningitis. Children with SCD are also
susceptible to meningitis caused by Salmonella
species, E. coli, and other Gram-negative enteric
bacteria, which must be taken into account while
making the diagnostic evaluation. Meningitis in
children under the age of five who do not have SCD
typically manifests and develops identically to
meningitis in children with SCD [7]. However,
meningitis in children with SCD may increase their risk
of stroke, a common side effect of the said disease [8].

Bacteremia manifests in a spectrum of
aggressiveness, from mild to fulminant. More than
60% of all isolates were noted to be gram-negative
bacteria; the most common isolates were Klebsiella
pneumonia, Staphylococcus aureus, and Salmonella
species [9]. According to research collected from both
high income countries and low- to middle-income
nations, the prevalence of bacteremia ranges from 6 to
25% and develops to a life-threatening condition in
approximately 10—25% of children [10]. These findings
imply that, following vigorous therapy, a considerable
number of patients with SCD continue to face a
serious risk of death from bacteremia, which is not the
most frequent cause of fever in this population. It
seems sense to believe that inadequate immunization,
antibiotic  prophylaxis, quick hospital transfer,
intravenous antibiotics administration, blood supply,
microbiologic diagnostic methods, and intensive care
capacity in harsh conditions contribute to a rise in
mortality and morbidity from bacteremia incidences.

In children with SCD, the pneumococcus is most
frequently responsible for bacteremia and meningitis.
Because of the impairment of splenic filter functioning
driven on by infarction, the occurrence of invasive
pneumococcal illness is known to be much higher in
SCD patients compared to the normal population. In
children under the age of three, prophylactic oral
penicillin significantly cut down the risk of invasive
pneumococcal illness. Therefore, fatal pneumococcal
sepsis in children with SCD in developed economies is
now uncommon [11].

S. aureus and Salmonella species account for 42—
57% of all infectious causes of acute osteomyelitis
[12]. Osteomyelitis frequently impacts the femur, tibia,
or humerus' diaphysis. But after hematogenous
expansion, any bone can be impacted, and it might be
widespread [13]. By doing a bone biopsy, blood
testing, or aspiration of a bone lesion, the causative
microorganism can be determined [14]. Children with
SCD may develop septic arthritis, which has microbes
that are identical to those that cause osteomyelitis and
osteonecrosis [15].

B. Viral infections

In SCD patients, the prevalence of HIV
seropositivity has been reported to range between 0%
to 11.5% [16]. There is minimal information on the
effects of HIV infection and SCD coexistence, yet both
conditions raise the risk of stroke, splenic malfunction,
avascular necrosis, and pulmonary arterial
hypertension incidences (98). Patients with SCD who
also have HIV may be more vulnerable to
encapsulated bacterial infections and opportunistic
pathogen infections. Due to the augmentation of

inflammation, rate of iron metabolism as well as auto-
splenectomy, which are not conducive for HIV
replication, SCD may provide defense against
occurence of HIV infection [3].

Hepatitis C virus (HCV) positivity is present in at
least 10% of adult with SCD, and liver damage is
highly prevalent in the stated cases [17]. Though
transfusion-acquired infections have become less
common, the possibility of such incidence still exists.
The amount of transfusions administered has a direct
correlation with the HCV antibody positivity [18]. The
liver damage induced on by HCV infection is
exacerbated by iron buildup after blood transfusions.

Globally, SCD patients experience severe morbidity
from other viruses such Parvovirus B19, hepatitis B,
hepatitis C, Epstein - Barr virus, influenza, dengue
[10]. In approximately 65 to 80% of infections in SCD
patients, parvovirus B19 induces a temporary aplastic
crisis. Severe anemia is caused by a temporary
stoppage of erythropoiesis because it preferentially
attacks erythroid progenitor cells. Acute chest
syndrome, splenic and hepatic confinement, bone
marrow necrosis, pain distress, and stroke have all
been linked to parvovirus B19 [19].

Infection with the Epstein-Barr virus can result in
SCD symptoms notably hemophagocytic
lymphohistiocytosis, thrombocytopenia,
agranulocytosis, hemolytic anemia, and splenic
rupture. Individuals with SCD are at an increased risk
of developing problems from influenza infections; their
rate of hospitalization for influenza is reported to be
significantly higher than that of children without SCD
[20]. Hepatitis B and C, as well as HIV infections, can
have a negative impact on the liver [14]. The blood
circulation is a key reservoir of these said infections in
locations with a lack of resources, but risky injections
administered by inexperienced or unofficial
practitioners and surgical procedures like circumcision
and female genital mutilation are also potential routes
through which hepatitis C is spread [21].

C. Infections caused by parasites

A protozoan parasite from the Plasmodium family
that causes malaria is spread through blood
transfusions, infected needles, and mosquito bites
from the Anopheles mosquito. Since sickled
erythrocytes are easily removed by splenic
macrophages, it is thought that the sickle cell trait
protects against persistent, life-threatening malaria
[14]. Nevertheless, malaria has a serious impact on
the morbidity and mortality of homozygous SCD
patients, with fatality in the SCD cohort being much
higher than that of malaria in those without SCD [22].
Studies in two African countries showed that while the
risk of death was considerably higher in malaria
patients with SCD as contrasted to those without, the
prevalence of malaria was not elevated among those
with SCD.

Due to their weakened immune system's ability to
fight off infection, SCD patients have been found to
have a higher incidence of protozoan and helminthic
intestinal parasites [23]. Red cell sickling and vaso-
occlusive crisis are predisposed by enhanced cell
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adherence to vascular endothelium in pneumonitis-
induced hypoxia and elevated eosinophil numbers as a
result of tropical parasite infections [24].

11, THERAPIES FOR SCD RELATED INFECTIONS

In high-income nations, screening systems have
been launched, and in lower-income nations with a
high prevalence of SCD, development has just begun.
Table 1 summarizes the treatment plan (including
preventative therapy) for infections linked to SCD.

V. CONCLUSION

The prevalence of SCD worldwide justifies a major
focus on infection control. Even though it is widely
acknowledged that encapsulated bacterial agents are
the most significant microorganisms linked to serious
sickness, there is proof that SCD raises the risk for a
number of other infections, necessitating supplemental
preventive strategies. Through the creation of suitable
public health policies, better risk factor recognition in
this situation could immediately effect preventing
complications in patient populations with SCD. The risk
of illness can be decreased by taking easy steps like
improving cleanliness with hand washing, avoiding
food contamination, and taking  nutritional
supplements. In developed nations, primary treatments
like vaccines and penicillin prophylaxis have
significantly improved health. Current findings added
to the discussion over the necessity for pneumococcal
vaccines in this milieu by demonstrating a different set
of problems in underdeveloped nations with a wide
spectrum of pathogens involved in serious illnesses.
To insure that children benefit from the accessibility of
ideal nutrition, disease-modifying drugs, prophylatic
treatment  with  antibiotics, and immunization
engagement, research into the obstacles that hinder
adherence with vaccination and antibiotic prophylaxis
is required. To maintain successful prophylaxis and
immunization, continual surveillance into the
emergence of microbial strains resistant to antibiotics
and immunization strains is vital.
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Table 1: Treatment plan (including preventative therapy) for infections linked to SCD

Infection Antibiotics Prophylactic regimen References
Meningitis/CNS e Third generation ¢ Meningococcal B vaccination [25,26]
infection cephalosporins e Penicillin V prophylaxis
¢ Cryptococcus e  Erythromycin when penicillin related
neoformans: allergy shows up
Amphotericin B e Diphtheria/tetanus/pertussis/H.
deoxycholate/ influenzae type B/polio/13-valent
liposomal pneumococcal vaccine
amphotericin B +
fluocytosine,
followed by
fluconazole
e Pasteurella
multocida: penicillin
e Capnocyphaga sp.:
beta-lactam/beta-
lactamase inhibitors
and carbapenems
Bacteremia/sepsis e S aureus e Penicillin V prophylaxis [9]
infections: Oxacillin, e  Erythromycin when penicillin related
nafcillin, or allergy shows up
cefazolin e Diphtheria/tetanus/pertussis/H.
e S. pneumoniae influenzae type B/polio/13-valent
infections: Third pneumococcal vaccine
generation
cephalosporins
Gastrointestinal e Piperacillin- e Vaccine against Salmonella Typhi [27]
infection tazobactam/ when visiting endemic locations
carbapenem e Intake of hydroxyurea, ursodiol as
e Surgical well as low fat diet for lowering
consultation for hemolysis/gallstone formation
open or
laparoscopic
cholecystectomy
Malaria e Until the parasite e Patients in nations where malaria is [3]
density is less than endemic  should get lifelong
1% and the patient antimalarial chemoprophylaxis.
can tolerate oral e Refraining against being bitten by
medication, mosquitoes and staying away from
intravenous places where mosquito-borne
administration diseases are prevalent.
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of quinidine is
recommended
Human Consultation with an HIV [28]
immunodeficiency specialist is advised as HIV Following safe sex practices
infection related therapeutic options
and recommendations alter
over time and depend on
the incidence of
antiretroviral medication
resistance and the profile
associated side events.
Parasitic infections e For helminth For helminth  infections, high-risk [6]
infections such as groups should be screened and
with  lumbricoides, treated. Sanitary disposal of human
A. duodenale: waste is also recommended.
intake of Piperacillin-tazobactam or
albendazole, Meropenem administration,
mebendazole, and percutaneous or surgical aspiration of
pyrantel pamoateis massive liver abscesses,
recommended metronidazole or tinidazole followed
o For protozoal by diiodohydroxyquinoline/iodoquinol
infections: Fecal for patients with invasive colitis are all
waste disposal in a treatments for protozoal infections.
clean environment,
treating drinking
water
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