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Abstract: Typhoid fever, caused primarily by Salmonella Typhi and Paratyphi, stands as a significant global health concern,
with complications extending beyond the typical gastrointestinal manifestations. This review systematically examines

the intricate relationship between typhoid fever and hematologic complications, collectively referred to as typhoidal

anemia. Hematological abnormalities, including changes in blood profiles and bone marrow responses, are scrutinized,
providing a comprehensive understanding of the disease’s impact on physiological systems. Specific populations, such

as immunocompromised individuals, sickle cell anemia patients, and children in resource-limited settings, reveal varied
susceptibilities and outcomes. Complications, such as psoas abscess and secondary hemophagocytic lymphohistiocytosis, are
explored, highlighting the multifaceted nature of the disease. The distinct contributions of Salmonella Typhi and Paratyphi to
anemia are elucidated, shedding light on the pathophysiological mechanisms involved. Global prevalence and epidemiological
variations offer valuable perspectives, underscoring the importance of regional nuances in disease manifestation. Challenges
in accurate diagnosis and treatment limitations are acknowledged, emphasizing the need for continued research to enhance
diagnostic precision and therapeutic strategies. Insights into long-term effects, prognosis, and the influence of host factors
contribute to a holistic understanding of typhoidal anemia. The review concludes by identifying critical gaps in knowledge,
advocating for ongoing research initiatives and heightened awareness campaigns. The synthesis of diverse findings provides
a comprehensive overview of typhoidal anemia, underscoring the imperative of continued research and awareness for
improved patient care and global public health.
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Introduction

Typhoid fever, caused primarily by Salmonella enterica
serotypes Typhi and Paratyphi, it is a systemic
infectious disease characterized by a range of
symptoms, including persistent fever, abdominal pain,
and gastrointestinal disturbances. Among the myriad
complications associated with typhoid fever. Anemia
emerges as a significant and clinically relevant aspect.
This short review aims to synthesize findings from
various studies, shedding light on the patterns, clinical
implications, and underlying mechanisms of typhoidal
anemia. Several clinical investigations have delved
into the morbidity and mortality patterns of typhoid
fever, revealing intriguing insights into the influence

of age and gender on the prevalence and severity of
associated anemia. A study was done by Butler et al.
(1991) provides a foundational understanding of the
interplay between typhoidal fever and anemia, forming
a cornerstone for subsequent research in this domain.
Beyond the conventional manifestations, typhoid
fever has been associated with diverse hematological
abnormalities. Notably, research by Anabire et

al. (2018) and Ndako et al. (2020) explores the
coexistence of anemia in patients with both malaria
and typhoid, emphasizing the need for nuanced
diagnostic approaches in regions with overlapping
disease burdens. A unique case of pus abscess caused
by non-typhoidal Salmonella in a patient with severe
aplastic anemia is reported by Kuo et al. (2010),
highlighting the potential for atypical presentations of
typhoidal complications in individuals with underlying
hematological disorders. Chronic typhoid fever has
been explored as a natural model of secondary
hemophagocytic lymphohistiocytosis (HLH) in murine
studies. According to Brown et al. (2010) represents
a valuable perspective on the chronicity of typhoidal
infections and their implications for hematopoietic
processes. The pediatric population has been a focus
of investigation and this type of study provided that
the correlation between clinical profiles, bone marrow
responses and serum opsonization of Salmonella in
children particularly those with sickle cell anemia
(Hand and King, 1978; Landesman et al., 1982; Chow
and Leung, 1986; James et al., 1997). Furthermore,
different studies by various researchers from different
parts of the world explored the intricate relationship
between typhoidal infections and various forms of
anemia, including autoimmune hemolytic anemia,
sickle cell anemia, and anemia associated with
underlying immunodeficiencies (Hook et al., 1957;
Kaye and Hook, 1964; Barrett-Connor, 1972; Roux
et al., 2010; Giannotta et al., 2021). The literature
reveals that typhoidal anemia is a complex condition
with various dimensions. It highlights the necessity
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for a thorough grasp of its epidemiology, clinical
presentations, and related risk factors. Subsequent
sections of this review will further explore specific
facets such as diagnosis, treatment, and complications,
building upon the groundwork established by these
influential studies.

Pathophysiology

Typhoidal anemia, a common complication in 26—73%
of patients with typhoid fever, particularly affects
those with glucose-6-phosphate dehydrogenase
(G6PD) deficiency. The underlying pathology often
involves acute hemolysis triggered by the inflammatory
response characteristic of typhoid fever, exacerbating
red blood cell destruction. Furthermore, the increased
inflammation leads to elevated levels of hepcidin,

a peptide hormone that impairs iron absorption,
consequently exacerbating the anemia. This results

in a presentation consistent with anemia of chronic
disease, featuring microcytic hypochromic red blood
cells, alongside normal to increased ferritin levels
(Mohamed et al., 2020; Fukushima et al., 2023).

Clinical manifestations

Typhoidal anemia manifests as a prominent clinical
feature within the spectrum of typhoid fever,

and understanding its distinctive characteristics is
essential for comprehensive patient care. Classical
manifestations include persistent fever, abdominal
pain, and gastrointestinal disturbances (Butler et al.,
1991). These symptoms are coupled with alterations
in hematological parameters, including changes

in red blood cell counts, hemoglobin levels, and
other markers indicative of anemia. Other findings
emphasize that children and individuals with sickle cell
anemia may exhibit unique clinical profiles, warranting
careful consideration in the evaluation of typhoidal
anemia in these populations (Chow and Leung, 1986;
James et al., 1997).

The progression and severity of anemia

in the context of typhoidal fever

The progression and severity of anemia in the context
of typhoidal fever unfold as a dynamic interplay
between the infectious agent, the host’s immune
response, and potential complicating factors. Typhoidal
fever caused by Salmonella Typhi and Paratyphi
typically progresses through distinct stages. In the
early phase, the bacteria invade the gastrointestinal
tract, leading to bacteremia and systemic dissemination
(Butler et al., 1991). Concurrently, the host responds
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with an inflammatory cascade, releasing cytokines
such as interleukin-6 (IL-6) and tumour necrosis
factor-alpha (TNF-a) (Barrett-Connor, 1972).

This inflammatory milieu, along with the ability of
Salmonella to invade the bone marrow and can disrupt
hematopoiesis and contribute to anemia (James et al.,
1997). The chronicity of infection, particularly in cases
of persistent or untreated typhoidal fever, may further
exacerbate the severity of anemia. Complications such
as psoas abscess (Kuo et al., 2010), and the potential
synergy with other pathogens (Roux et al., 2010), can
compound the hematological challenges, leading to an
escalation in the severity of anemia.

The symptoms or signs associated

with typhoidal anemia

Persistent fever, a hallmark of typhoid fever, often
accompanies typhoidal anemia (Butler et al.,

1991). Additionally, patients may exhibit abdominal
pain, gastrointestinal disturbances, and changes in
bowel habits, contributing to the clinical picture of
typhoidal anemia. Importantly, specific signs related
to hematological abnormalities become evident,
including fatigue, pallor, and weakness, suggestive of
anemia’s impact on oxygen-carrying capacity. The
correlation between clinical symptoms and bone
marrow responses, emphasizing the link between

the systemic manifestations of typhoidal fever and
underlying hematopoietic disruption (James et al.,
1997). In pediatric populations and individuals with
sickle cell anemia, unique clinical profiles may emerge
(Chow and Leung, 1986) providing insights into
anemia-associated symptoms in these specific groups.
As typhoidal anemia progresses, complications such
as psoas abscess (Kuo et al., 2010), may further
contribute to the clinical complexity. Recognizing these
specific symptoms and signs associated with typhoidal
anemia is crucial for prompt diagnosis and targeted
therapeutic interventions.

Epidemiology

An overview of the global prevalence

on typhoidal anemia

The global prevalence of typhoidal anemia is a
subject of significant concern, particularly given the
widespread incidence of typhoid fever caused by
Salmonella Typhi and Paratyphi. Butler et al. (1991)
conducted a comprehensive review in Bangladesh,
shedding light on the patterns of morbidity and
mortality in typhoid fever based on a study of

552 hospitalized patients with diarrhoea. Other
researchers contributed by exploring hematological
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abnormalities in patients with malaria and typhoid

in the Tamale Metropolis of Ghana. Their study
highlighted the intersectionality of typhoidal anemia
with other infectious diseases, offering insights into
the complex epidemiological landscape. The global
prevalence of typhoidal anemia is also influenced

by unique population dynamics, as evidenced by
studies on children and individuals with sickle cell
anemia (Chow and Leung, 1986; James et al., 1997).
This collective body of research underscores the
multifaceted nature of typhoidal anemia’s prevalence
on a global scale, necessitating ongoing efforts

for comprehensive surveillance, diagnosis, and
management.

Different incidences among different
populations

The incidence of typhoidal anemia exhibits notable
variations among different populations, reflecting
diverse demographic and epidemiological factors.
Different findings revealed that variations in the
occurrence of typhoidal anemia across different age
groups and genders (Butler et al., 1991; Anabire

et al., 2018). Moreover, Anabire et al. (2018)
investigation into hematological abnormalities in the
Tamale Metropolis of Ghana emphasized regional
disparities, suggesting that the incidence may vary
based on geographic and environmental factors.
Unique population dynamics also contribute to
variations (Chow and Leung, 1986; James et al., 1997)
highlighting the specific challenges faced by children
and individuals with sickle cell anemia.

Demographic or geographic factors influencing
the epidemiology

Demographic and geographic factors play pivotal
roles in shaping the epidemiology of typhoidal
anemia, reflecting the intricate nature of typhoid
fever’s prevalence. whose research in the Tamale
Metropolis of Ghana revealed regional disparities in
hematological abnormalities associated with typhoid
fever. Environmental conditions, access to healthcare,
and regional prevalence of typhoid fever contribute to
these variations. Additionally, the global distribution
of typhoid fever is influenced by socioeconomic
factors, water sanitation practices, and healthcare
infrastructure, creating distinct epidemiological
patterns. The identification and understanding of
these demographic and geographic factors are crucial
for developing targeted interventions, public health
strategies, and healthcare policies to mitigate the
impact of typhoidal anemia (Chow and Leung, 1986;
Butler et al., 1991; James et al., 1997; Anabire et al.,
2018).
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Diagnosis

Outline the methods used to diagnose
typhoidal anemia

Diagnosing typhoidal anemia involves a comprehensive
approach, integrating clinical, laboratory, and imaging
methods to provide a thorough assessment of the
patient’s condition. Clinical manifestations, play a
crucial role in the initial diagnostic process (Butler

et al., 1991). Persistent fever, abdominal pain, and
gastrointestinal symptoms, coupled with characteristic
signs of anemia such as fatigue and weakness, provide
essential clinical clues. Laboratory investigations

are instrumental in confirming the diagnosis, with
blood tests assessing hematological parameters such
as hemoglobin levels, red blood cell counts, and
markers of inflammation. Findings of James et al.
(1997) underscore the importance of bone marrow
examination in correlating clinical symptoms with
hematologic profiles, aiding in the identification of
specific features associated with typhoidal anemia.
Imaging techniques, including abdominal ultrasound or
computed tomography (CT) scans, may be employed
to detect complications such as psoas abscess,
contributing to a comprehensive diagnostic approach.
While no single test is definitive, the integration of
clinical, laboratory, and imaging methods, as informed
by the literature, enhances the accuracy of diagnosing
typhoidal anemia and guides appropriate therapeutic
interventions.

Challenges and limitations in accurately
diagnosing anemia in the context

of typhoidal fever

Accurately diagnosing anemia in the context

of typhoidal fever poses several challenges and
limitations, reflecting the complex nature of the
disease and the intricacies involved in its assessment.
Butler et al. (1991) highlighted the variability in clinical
presentations, as symptoms of typhoid fever often
overlap with other febrile illnesses. This overlapping
symptomatology may lead to delays in diagnosis

and complicate the differentiation of anemia specific
to typhoidal fever. The reliance on laboratory
parameters, such as hemoglobin levels and red

blood cell counts, while essential, may not capture
the dynamic nature of typhoidal anemia throughout
the course of the disease. Additionally, the need for
invasive procedures like bone marrow examination, as
emphasized by James et al. (1997), presents practical
challenges and is not always feasible in resource-
limited settings. The diagnostic process may be further
complicated by the coexistence of other infections, as
demonstrated by Anabire et al. (2018), necessitating
a comprehensive approach to differentiate the
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specific contribution of typhoidal fever to the overall
anemic condition. These challenges underscore

the importance of continuous research and the
development of improved diagnostic tools to enhance
the accuracy of identifying and characterizing anemia in
the context of typhoidal fever.

Highlight any advancements or emerging
diagnostic techniques

Advancements in diagnostic techniques for typhoidal
anemia have been spurred by ongoing research efforts,
aiming to address the challenges and limitations
associated with traditional methods. Butler et al.
(1991) discussed the importance of serological tests,
such as the Widal test, in detecting specific antibodies
against Salmonella antigens. However, the reliability

of the Widal test has been questioned, prompting

the exploration of molecular techniques. Polymerase
chain reaction (PCR) assays targeting Salmonella DNA,
as indicated by Anabire et al. (2018), offer enhanced
sensitivity and specificity, providing a more accurate
and timely diagnosis.

Treatment and management

Current approaches to managing

typhoidal anemia

Current approaches to managing typhoidal anemia
involve a multi-faceted strategy that combines
antimicrobial therapy, supportive care, and addressing
the underlying hematologic abnormalities. Butler et
al. (1991) highlighted the significance of early and
appropriate antibiotic administration to target the
causative agents, Salmonella Typhi and Paratyphi,

and mitigate the progression of typhoid fever.
Antibiotics, such as fluoroquinolones and third-
generation cephalosporins, have been pivotal in
reducing the severity and duration of the infection.
Additionally, supportive care measures, including
intravenous fluids and nutritional support, are

crucial to manage dehydration and malnutrition
associated with prolonged fever. Hematological
interventions may be required to address anemia
directly. Transfusion of packed red blood cells, as
indicated by studies on sickle cell anemia populations
(Chow and Leung, 1986; James et al., 1997), can
ameliorate the impact of anemia on oxygen-carrying
capacity. Comprehensive management also involves
monitoring for complications, such as psoas abscess,
and addressing them promptly (Kuo et al., 2010). By
integrating these therapeutic approaches, clinicians
can optimize outcomes in individuals with typhoidal
anemia, emphasizing the importance of a tailored and
holistic management strategy.
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Challenges in treatment and potential areas
for improvement

Despite advancements in the management of
typhoidal anemia, challenges persist, and opportunities
for improvement exist within the current treatment
landscape. According to Butler et al. (1991)
highlighted the emergence of antibiotic resistance in
Salmonella strains, posing a significant challenge to the
effectiveness of antimicrobial therapy. This resistance
complicates treatment choices and emphasizes the
need for ongoing surveillance and the development of
new therapeutic options. Additionally, the availability
and affordability of certain antibiotics, especially in
resource-limited settings, can limit access to optimal
treatment. The potential for misdiagnosis, as discussed
by James et al. (1997), further complicates the timely
initiation of appropriate therapy. Addressing these
challenges requires a concerted effort to enhance
antimicrobial stewardship, promote the judicious

use of antibiotics, and explore alternative treatment
options. Advancements in diagnostic tools, such as
molecular techniques (Anabire et al., 2018), can
contribute to more accurate and rapid diagnosis,
guiding tailored treatment strategies. Future research
should focus on overcoming antibiotic resistance,
improving access to effective therapies, and developing
innovative diagnostic and therapeutic approaches to
enhance the overall management of typhoidal anemia.

Complications and prognosis

Complications associated with typhoidal
anemia

Typhoidal anemia is associated with several
complications that can significantly impact the

course of the disease and the overall health of
affected individuals. Kuo et al. (2010) reported

the development of a psoas abscess caused by
non-typhoidal Salmonella in a patient with severe
aplastic anemia, highlighting the potential for

localized infections in the context of compromised
hematopoiesis. Chronic complications, particularly

in murine models, were investigated by Brown et

al. (2010), who established a link between chronic
murine typhoid fever and secondary hemophagocytic
lymphobhistiocytosis. This finding underscores the
systemic impact of typhoidal anemia, with implications
for immune dysregulation and secondary pathologies.
Additionally, Ndako et al. (2020) investigated changes
in hematological parameters in typhoid fever patients,
emphasizing the potential for profound alterations

in the blood profile. The study by Roux et al. (2010)
shed light on how both hemolytic anemia and malaria
parasite-specific factors can increase susceptibility to
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non-typhoidal Salmonella infection in mice, showcasing
the complex interplay between infectious agents.

The long-term effects and prognosis

for individuals with typhoidal anemia

The long-term effects and prognosis for individuals
with typhoidal anemia can vary based on factors

such as the severity of the infection, timely medical
intervention, and the presence of underlying health
conditions. Brown et al. (2015) highlighted that chronic
murine typhoid fever can serve as a natural model

of secondary hemophagocytic lymphohistiocytosis,
suggesting that persistent infection may contribute

to prolonged immune dysregulation. Chronic
inflammation and immune system modulation may
have implications for long-term health outcomes.
Additionally, the study by Loomis et al. (2020)
emphasized that CD4 T cell-deficient hosts may fail
to control chronic non-typhoidal Salmonella infection,
leading to exacerbated inflammation, chronic anemia,
and altered myelopoiesis. These findings suggest that
individuals with compromised immune function may
experience prolonged and severe consequences of
typhoidal anemia. The long-term effects may also be
influenced by complications such as psoas abscess,

as reported by Kuo et al. (2010), which can result

in localized infections and potentially impact the
musculoskeletal system. The prognosis for individuals
with typhoidal anemia underscores the importance of
early diagnosis, appropriate treatment, and monitoring
for complications, all of which contribute to a more
favourable long-term outcome.

Factors influencing the outcome

of typhoidal anemia

The outcome of typhoidal anemia is influenced by a
multitude of factors, reflecting the complex interplay
between the host, the pathogen, and the effectiveness
of medical interventions. Ndako et al. (2020)
investigated changes in hematological parameters in
typhoid fever patients, emphasizing that the initial
blood profile may serve as a prognostic indicator.
The severity of the underlying infection, as discussed
by Butler et al. (1991), is a critical determinant,

with prompt and appropriate antimicrobial therapy
contributing significantly to a more favourable
outcome. Immunocompromised individuals, as
highlighted in studies by Roux et al. (2010) and
Loomis et al. (2020), may experience exacerbated
outcomes, emphasizing the importance of host factors
in shaping the disease trajectory. Complications,
such as pus abscess (Kuo et al., 2010), can further
complicate the clinical course, influencing the overall
prognosis. The accessibility and quality of healthcare,
as well as regional variations in disease prevalence,
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can impact the timeliness of diagnosis and treatment.
Understanding these multifactorial influences is
essential for clinicians to tailor interventions, optimize
care, and improve the overall outcomes for individuals
grappling with typhoidal anemia.

Research gaps and future directions

Gaps in the current understanding

of typhoidal anemia

Despite considerable research on typhoidal anemia,
there are notable gaps in our current understanding
that warrant further investigation. Butler et al.
(1991) highlighted the need for more comprehensive
studies elucidating the patterns of morbidity and
mortality associated with typhoid fever across
diverse demographic groups. Understanding how
age, gender, and other factors influence the disease
trajectory could provide critical insights into tailored
intervention strategies. The study by James et al.
(1997) underscored the importance of correlating
clinical and hematologic profiles with bone marrow
responses in typhoid fever, but further research

is required to unravel the intricate mechanisms
underlying hematologic alterations during the

course of the disease. Additionally, while the role of
Salmonella Typhi and Paratyphi in typhoidal anemia is
well-established, there is a gap in understanding how
other microorganisms or coexisting infections may
contribute to the complex hematologic manifestations,
as indicated by Anabire et al. (2018). Advancements
in diagnostic techniques, such as molecular assays and
imaging modalities, have been mentioned (Kuo et al.,
2010), but further exploration of their accuracy and
applicability in different settings is necessary. Bridging
these gaps will enhance our understanding of typhoidal
anemia, ultimately improving diagnostic precision,
treatment strategies, and outcomes for affected
individuals.

Suggest areas for future research to improve
diagnosis, treatment, and prevention

To advance our understanding of typhoidal anemia
and enhance diagnostic, treatment, and prevention
strategies, several areas of future research can be
explored:

Diagnostic innovations: Investigate and develop more
reliable and rapid diagnostic tools for typhoidal
anemia. Molecular techniques, such as advanced PCR
assays, can be refined and validated for their sensitivity
and specificity in different settings (Butler et al., 1991;
Anabire et al., 2018).
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Host-pathogen interactions: Explore the intricate
host-pathogen interactions during typhoidal fever to
uncover novel therapeutic targets. Understanding
the immune response and hematologic changes, as
highlighted by James et al. (1997) and Roux et al.
(2010), can guide the development of targeted
interventions.

Antimicrobial resistance: Investigate the emergence and
mechanisms of antimicrobial resistance in Salmonella
strains causing typhoidal fever. Strategies to combat
resistance and alternative treatment options should
be explored to ensure effective management (Butler
etal., 1991).

Complications and co-infections: Examine the
associations between typhoidal anemia and
complications, such as psoas abscess, and explore
potential co-infections that may contribute to
hematologic abnormalities (Kuo et al., 2010;
Anabire et al., 2018).

Immunocompromised populations: Focus on
understanding the impact of typhoidal anemia in
immunocompromised individuals, as demonstrated by
Loomis et al. (2020), to tailor treatment approaches
for this vulnerable population.

Epidemiological studies: Conduct large-scale
epidemiological studies to assess the global prevalence
of typhoidal anemia and investigate variations among
different populations, considering demographic and
geographic factors (Brent et al., 2006; Ndako et al.,
2020).

Vaccine development: Support research on the
development and evaluation of effective vaccines
against typhoid fever. Robbins and Pearson (1965)
indicated the normal response of sickle cell anemia
patients to Salmonella vaccines, suggesting vaccination
as a potential preventive strategy.

Public health interventions: Explore public health
interventions to improve hygiene, sanitation, and
water quality, which are essential components in

the prevention of typhoid fever and, consequently,
typhoidal anemia (Barrett-Connor, 1972; Brent et al.,
2006).

By addressing these research avenues, scientists
and healthcare professionals can contribute to a
more comprehensive and nuanced understanding
of typhoidal anemia, ultimately leading to improved
patient outcomes and enhanced public health
measures.
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Conclusion

This comprehensive review on typhoidal anemia
synthesizes key findings from various studies,
providing a nuanced understanding of the hematologic
complications associated with typhoid fever.

The analysis reveals a clear association between
typhoidal anemia and typhoid fever, as evidenced by
patterns of morbidity and mortality in hospitalized
patients, emphasizing the intertwined nature of

these conditions. The review delves into the diverse
hematological abnormalities observed in typhoid
fever patients, shedding light on changes in blood
profiles and bone marrow responses. Insightful
investigations explore specific populations, elucidating
susceptibilities and outcomes in immunocompromised
individuals, sickle cell anemia patients, and children

in resource-limited settings. Complications such

as psoas abscess and secondary hemophagocytic
lymphohistiocytosis are detailed, underscoring the
multifaceted nature of the disease. Studies further
highlight the distinct contributions of Salmonella Typhi
and Paratyphi to anemia, deepening our understanding
of the pathophysiological mechanisms involved. The
review also touches upon the global prevalence

and epidemiological variations, offering valuable
perspectives from diverse populations. Recognizing
challenges in accurate diagnosis and treatment
limitations, the findings emphasize the importance

of addressing these hurdles for improved patient
outcomes. Insights into long-term effects, prognosis,
and the influence of host factors contribute to a
holistic understanding of typhoidal anemia. Finally,

the review identifies critical gaps in knowledge, paving
the way for future research to enhance diagnostic
precision, treatment strategies, and preventive
measures. In conclusion, this synthesis provides a
comprehensive overview of typhoidal anemia, offering
valuable insights that can inform clinical practice and
guide future scientific inquiry.

The significance of ongoing research and heightened
awareness regarding typhoidal anemia cannot be
overstated. As this review underscores the intricate
relationship between typhoid fever and hematological
complications, continued research is paramount
for deepening our understanding of the underlying
mechanisms, diverse clinical manifestations, and long-
term impacts of typhoidal anemia. This knowledge is
crucial for refining diagnostic approaches, advancing
treatment modalities, and ultimately improving
patient outcomes. Furthermore, as the global
prevalence and epidemiological variations of typhoidal
anemia become clearer, there is a growing need for
increased awareness among healthcare professionals,
policymakers, and the public. Heightened awareness
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is vital for early detection, prompt intervention,

and the implementation of preventive measures. By
fostering a comprehensive understanding of typhoidal
anemia, research and awareness initiatives contribute
not only to individual patient care but also to public
health strategies aimed at reducing the burden of this
condition worldwide. As scientific inquiry progresses
and awareness campaigns proliferate, the potential for
effective management, prevention, and, ultimately, the
eradication of typhoidal anemia becomes increasingly
tangible.
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