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ABSTRACT: Typhoid fever is a bacterial infection caused by the gram-negative bacterium Salmonella enterica
subspecies Serovar typhi, transmitted mainly by contaminated water or food. Lack of access to safe drinking
water and adequate sanitation in areas with poor hygiene conditions is a determining factor for the spread of
the disease, making it more prevalent in developing countries. Prevention is essential to control typhoid fever,
and measures such as vaccination, improvement of sanitary conditions and awareness campaigns on personal
hygiene and food safety are key to reduce its incidence. Proper treatment with antibiotics is crucial to avoid
serious complications. Antibiotic resistance has become an increasing challenge in the treatment of typhoid
fever, highlighting the need for research and alternative strategies. This review aims to provide information
on the epidemiology, diagnosis of typhoid fever and an update on novel medications used to prevent typhoid
fever in developing countries.
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INTRODUCTION

Typhoid fever is a bacterial infection caused by the gram-negative bacterium Sal-
monella enterica subspecies Serovar typhi. It is contracted by consuming food or water

w23l ith the exception of S.

contaminated by fecal or urinal matter containing S. typhi.[
paratyphi and S. Choleraesuis, the rod-shaped, flagellated, and facultative anaerobic S. typhi
can metabolize nutrients by respiratory and fermentative pathways referred to as
chemoorganotrophic, producing hydrogen sulfide, and most do not ferment lactose.!

The main sources of infection are contaminated feces and urine from infected
persons, with contaminated water, poorly sterilized food and flies serving as the important
vehicles of transmission, which can be classified as waterborne or foodborne causes of this
gastrointestinal infection. The disease’s onset and severity mostly determined by the
organism’s pathogenicity, virulence and the infecting dose.'

Humans are host reservoirs for S. typhi which has a limited ability to multiply
outside of the human host, although it can survive in the environment for extended periods
of time but cannot multiply in contaminated food and water sources.’! Upon infection by
the S. typhi, a person develops typhoid fever characterized by prolonged high fever, fatigue,
headache, nausea, abdominal pain, and constipation or diarrhea.l The S. typhi bacteria is
shed by a convalescent carrier for 3-12 months after start of the illness. If the individual is
not treated, he or she may have intestinal, neuropsychiatric, and other complications.m

To safeguard the public against the disease, control measures such as early diagnosis,
surveillance, and vaccination should be put in place. Likewise, sanitation and hygiene also
play an essential role in lowering cases or eradicating disease.*) This review aims to provide

information on the epidemiology, diagnosis of typhoid fever and an update on novel

medications used to prevent typhoid fever in developing countries.

Epidemiology

Around the world in 2019, approximately 9.2 million cases and 110,000 deaths from S.
typhi were reported, with children under the age of five being most at risk of infection.*]
Southeast Asia had the greatest prevalence of typhoid fever at 306/100,000 in habitants, with
the South Asian countries of Pakistan and Nepal having a high incidence of typhoid fever

at over > 100/100,000 population.
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Similarly, the Eastern Mediterranean region, Indonesia, and Samoa in Oceania
reported a > 100/100,000 population incidence of typhoid fever. (8101 11 2022, 14,056 cases of
typhoid fever were reported in the Philippines. In other parts of the world, however, typhoid
fever incidence rates vary. These incidence rates range to from less than 0.1/100,000 cases
per year in Central Europe and North America to less than 10/100,000 in some African
nations such as Liberia to > 100/100,000 inhabitants in Zimbabwe. 7]

In 2009, 303/100,000 instances were detected in Mozambique and Malawi, while in
2015, 10 cases were diagnosed out of 99 suspected cases, resulting in a 10.19% prevalence. [i,12]
Mozambique had an estimated typhoid fever incidence of 107/100,000 population in 2019 and
caused 590 fatalities.'®! This epidemiological surveillance report indicated that Nampula
city in northern Mozambique had a typhoid fever positive rate of 389, with adults over the

age of 25 being the most affected.['!

Life cycle

A capsule surrounds the entire bacterium and is responsible for its virulence and
phagocytic invasion of the host. This pathogen weakens the intestinal epithelium by
exploiting tight junction components to invade intestinal cells or tissue or to promote
signaling responses that enhance its invasion. The pathogen tends to attack the intestinal
mucosal lining through the action of microfolded cells (M cells), thus helping build up an
undetectable bacterial load without clinical signs and symptoms, resulting in general
bacteremia. This pathogen’s important feature is triggering inflammation in the host when
it invades.I"

The ability to penetrate the intestinal mucosa correlates with the ability to invade
non-phagocytic cells using the expression of a type III secretion system (T3SS), which
induces an increase in osmolarity and iron concentration, neutral pH, and a decrease in
oxygen levels and allows injection of effector proteins directly into host cells, promoting
actin polymerization and membrane rearrangements leading to S. typhi internalization, ']

There are two main transmission cycles, the short transmission cycle and the long
transmission cycle. The short transmission cycle refers to the contamination of food and
water sources through feces in the immediate or close environment, subsequently
facilitating transmission through poor or inadequate sanitation and hygiene standards. The
long transmission cycle occurs in a wider environment when water is polluted with raw

untreated sewage, or when untreated human feces are used as raw fertilizer for crops. Lis16]
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Bacterial ingestion and systemic invasion are followed by a brief period of
asymptomatic primary bacteremia, with an incubation period of from 7 to 14 days, but can

range between 3 and 30 days, depending on the inoculum dose.l®!

Pathogenesis

The typhoid fever is contracted mainly by bacteria present in water and food, which

(7171 After ingestion, the Salmonella enterica

are contaminated by human or animal feces.
serotype Typhi penetrates the mucosa of the small intestine and invades the mononuclear
phagocytes of the ileal Peyer's patches and mesenteric lymph nodes. Another key virulence
factor expressed by most S. typhi strains is a polysaccharide capsule called the Vi (virulence)
antigen. The Vi-capsule is encoded by the locus, which comprises several genes required for
capsule biosynthesis and export. In the absence of the Vi-capsule, S. typhi is more sensitive
to host immune activities. 108

The Vi-capsule has immunomodulatory features that contribute to disease
development, such as restricting complement deposition, minimizing immunological
activity, facilitating phagocytosis evasion, and inhibiting serum bacterial activity. L]

After an incubation period of 7 to 21 days, hematogenous dissemination occurs to the
reticule-endothelial system (liver, spleen and bone marrow), where Salmonella penetrate
the histiocyte cells. 7]

Early signs of bacteremia include fever and chills. Colonization of the gallbladder
contributes to salmonella’s elimination from the third week of illness. There is an
inflammatory response at all sites of bacterial proliferation within the macrophages. Fever
and other systemic symptoms appear to be caused by the release of endogenous pyrogens
like interleukin I by infected macrophages, which contradicts the previously held belief that
typhoid fever pathogenesis was mostly due to bacterial endotoxin. Hyperplasia of Peyer's
patches, with involvement of the underlying mucosa (ulcerations), is responsible for
intestinal manifestations such as abdominal pain, diarrhea, bleeding or intestinal

perforation. [17,59]

Clinical manifestations

Typhoid fever largely remains asymptomatic for 7 to 14 days, during which time
fever is the predominant symptom. The patient's temperature may subsequently exceed

40°C in the following week, and skin eruptions may occur. Alterations in state of
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consciousness, psychotic illnesses, psychomotor agitation, apathy, or torpor may be present
at this time. The rashes may consist of pink patches, which is most frequent on the neck
and abdomen but does not affect all patients. Other symptoms may include malaise,
headache, distension, and abdominal pain, [747] table 1.

High temperature, relative bradycardia, hepatosplenomegaly, abdominal dis-
comfort, and meningism are all physical examination findings. Major complications may
include intestinal hemorrhage, intestinal perforation, urinary retention, pneumonia,
thrombophlebitis, myocarditis, cholecystitis, nephritis, osteomyelitis, meningitis, anemia
and delirium, with the latter two being the most prevalent. Relapses may occur in 3% to 209%
of cases, 15 days after the temperature has normalized. [17.10]

The aforementioned periods are currently considered artificial because patients

resent various forms of the illness and clear boundaries between these periods aren't well-
p p

defined in practice. Also, there is the early or even indiscriminate use of antimicrobials. [17,19]
Table 1: Summary of the clinical manifestations of Typhoid Fever
Period Time Clinical findings Reference
After an 1T1cubat10n Fever, chills, headache, asthenia and dry
period couch. and .
gh, and prostration.
of 7 to 21 days,
1. Invasive or High fever, intense asthenia, torpor,
. . . . 17,19
initial period hepatosplenomegaly, abdominal pain,
Second week of illness diarrhea abdominal pain, diarrhea, macules or
opular- erythematous lesions or rash on
shoulders, chest and abdomen (Roseoles typhi).
2. Period of During and after the Gradual improvement of symptoms and .
decline Fourth week of illness disappearance of fever. 7519
After gradual
3. Period of improvement of general = Weight loss, weakness, loss of dynamism, skin
convalescence symptoms and peeling,and hair loss may occur. 17,19

disappearance Of fever

Diagnosis

For typhoid fever, two types of diagnosis are used, namely differential and
laboratory. In some cases, clinical-epidemiological diagnosis is also used.
Differential diagnosis

Typhoid has non-specific manifestations that overlap with those of other diseases
like malaria, amoebiasis, leptospirosis, dengue, yellow fever, leishmaniasis, filariasis, viral

hemorrhagic fever, tuberculosis, brucellosis, encephalitis, endocarditis, influenza and
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infectious mononucleosis. Thus, differential diagnosis of individuals with typhoid fever is
crucial. Additionally, attention should also be paid to other infections such as acute
gastroenteritis, viral infections, infection with intracellular microorganisms and Other
bacterial infections, which, because they present febrile conditions, can be confused with
those caused by Salmonella. "7*]

In some African regions, malaria has been one of the biggest confounders of typhoid
fever, as it is an endemic and highly prevalent disease in the country. Further complicating
appropriate disease treatment and management are the numerous instances of patients self-

medicating with antimalarials, due to difficulties in the diagnosis of typhoid fever in public

health facilities.

Laboratory diagnosis

The laboratory diagnosis of typhoid fever is based, primarily, on the isolation and
identification of the etiological agent, in the different clinical phases, from blood (he-
moculture), feces (coproculture), bone marrow aspirates (myeloculture), urine (uroculture)
and biopsy of typhic roseolas."7*3] However, Molecular diagnosis has also been used,

mostly limited to research.[?%]

Treatment

Antibiotic intervention is the mainstay treatment of typhoid. The therapeutic
regimen used in treating or managing depends mainly on the severity of the fever.* The
main antibiotics used are Ciprofloxacin, 500 mg twice daily orally or 400 mg twice daily

) [25]
)

intravenously for 5 to 7 days (10 to 14 days for severe typhoid or Azithromycin, 500 mg

once daily orally for 7 days (only for uncomplicated disease, and not recommended for
severe disease).[*]

Other treatments used include Ceftriaxone, 2 g once daily intravenously for 10-14
days for severe typhoid fever.”) Dexamethasone 3 mg/kg over 30 minutes intravenously,
then 1 mg/kg every 6 hours for eight doses reduces mortality in patients with severe typhoid
fever (e.g. those with delirium, coma, and shock). Importantly, resistance to Ampicillin,
Chloramphenicol and Trimethoprim-sulfamethoxazole has spread globally.*! Without

effective treatment, typhoid fever has a fatality rate of 10-309%, this figure can reduce to 1-

4% in those receiving appropriate therapy.'
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Considerations for pharmacological options

Antibiotic therapy decreases the risk of death and shortens the clinical course of
enteric fever. Fluoroquinolones (such as ciprofloxacin) are frequently used to treat adults
with enteric fever and are regarded the preferred treatment for fluoroquino-lone-susceptible
illnesses. Most infections in the United States, however, are acquired during international
travel, particularly to locations where enteric fever is endemic and fluoroquinolone
resistance among Typhi and Paratyphi A isolates is common. Fluoro-quinolone-resistant
infections are also frequently resistant to nalidixic acid, a synthetic quinolone, and have
been linked to treatment failure or delayed clinical response. %!

In the United States, >909% of Typhi and Paratyphi a infections in travelers to South
Asia were either fluoroquinolone- or nalidixic acid-resistant, suggesting that treatment
failures may occur among patients empirically treated with fluoroquinolones. Increasingly,
azithromycin and ceftriaxone are being used to treat enteric fever. As of 2015, there was only
1 azithromycin-resistant Typhi isolate and no ceftriaxone-resistant Typhi or Paratyphi A
isolates among the isolates tested by the CDC's National Antimicrobial Resistance
Monitoring System. However, emerging resistance to azithromycin and ceftriaxone among
Typhi strains has been reported outside the United States. [**]

Patients taking antibiotics may have a fever for 3 to 5 days, though the highest
temperature normally drops each day. During the several days it takes for the fever to
subside, patients may actually feel worse. If fever in a person with culture-confirmed
typhoid or paratyphoid infection does not abate within 5 days, alternative antibiotics or
persistent foci of infection, such as an abscess, bone or joint infection, and other extra-
intestinal site of infection, should be considered. !

Relapses, reinfections and chronic carriage can also occur. In up to 10% of patients,
relapse occurs 1 to 3 weeks after clinical recovery, requiring additional antibiotic treatment.
An estimated 1- 49 of treated patients become asymptomatic chronic carriers, excreting
bacteria in their stool for >12 months after acute infection and require prolonged treatment

. . 8
eradication, [#20%]

Treatment of uncomplicated cases

In situations of uncomplicated typhoid fever, WHO recommends fluoroquino-lone-

based treatment such as floxacin or ciproﬂoxacin.[é] Unless the patient is clinically unstable,
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empiric antibiotic treatment should be avoided. If this is the case, treatment options should
be addressed. The treatment for confirmed enteric fever with antibiotics is as follows: oral
azithromycin 1 g on the first day, followed by 500 mg daily as first line, and meropenem IV

1 g every 8 hours as second line if patient cannot receive oral treatment.!'”!

Treatment Of severe cases

For multidrug resistance (MDR) azithromycin or cefixime is used, while ceftriaxone
or cefixime is recommended in case of quinolone resistance. Still, steroids can be used. In
cases of septic shock, encephalitis, or coma, corticosteroids can be used as an adjuvant

treatment, [®7]

Drug safety

There are some patient safety concerns with the current therapies, such as high
potential of damage to growing joints and cartilage among children. Fluoroquinolones are
relatively contraindicated for children in most countries, with the exception of multi-drug
resistant infections where there is no suitable alternative. Fluoroquinolones can cause

tendon injury in patients over 60 years of age, dysglycemia in the elderly, and diabetics. ']

Resistance to treatment

Isolates resistant to chloramphenicol, ampicillin, and trime-thoprim-
sulfamethoxazole (Co-trimoxazole) were classified as multidrug resistant (MDR), while
those that were MDR and resistant to fluoroquinolone and a third-generation cephalosporin
were termed extensively drug resistant (XDR) (Table 2). Among 198 articles eligible for
review, a total of 55,459 S. typhi isolates were tested for AMR (median 80; range 2-5,191 per
study). Of the 2015-2018 isolates in Asia, 32.69 (1638 of 5032) were multidrug-resistant, 5.7%
(167 of 2914) were resistant to third-generation cephalosporins, and 8.3% (148 of 1777) were
resistant to azithromycin. [26]

Two studies from Pakistan found that 2.696 of 546 isolates were extensively drug-
resistant (XDR) S. typhi. In Africa, the proportion of MDR S. typhi isolates increased over
consecutive decades from 1990 to 2018. Asia experienced expanding resistance with S. typhi
developing resistance to multiple antimicrobial classes, including the emergence of XDR
strains, posing a major threat. Meanwhile, Africa saw the expansion of MDR strains.
Continued and heightened surveillance is crucial for informed empirical treatment
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decisions. Incorporating antimicrobial resistance data is important for decisions regarding
the introduction of typhoid conjugate vaccine (TCV).l Over the past 40 years, S. typhi
resistance has successively emerged against all primary antimicrobials, with multidrug
resistance (MDR) emerging first in the 1990s, followed by reduced susceptibility to
fluoroquinolones. Presently, South Asia faces high-level fluoroquino-lone resistance, which
poses a global dissemination risk.’

Third-generation cephalosporins and azithromycin are becoming increasingly
essential, yet resistance to these drugs is growing. Although clinical data on carbapenems
and tigecycline are limited, reversal of sensitivity to chloramphenicol and cotrimoxazole is
occurring in some circumstances. As a result, initial medications may still be useful in

treating S. typhi infections. [**! Table 3 outlines the novel investigational drugs

Table 2. Summary of studies on typhoid fever treatment resistance

Location Treatment Resistance mechanism References
Ao Chloramphenicol, ampicillin and | Chromosomal mutation in genes
Asia . . ;

trimethoprim-sulfamethoxazole coding for DNA gyrase
Lo Chloramphenicol, ampicillin and | Chromosomal mutation in genes 26,28
Africa . . .

trimethoprim-sulfamethoxazole coding for DNA gyrase
Germany Cephalosporin Production of beta lactamases 26,28
India Ciprofloxacin Mutations in regions with gyrA 26,28

and gyrB, parC and parE genes

Abbreviations: DNA gyrase —gene that encodes the topoisomerase; gyrA and gyrB - are subunits of gyrase;
ParC - Resolvase; parB - Nuclease.

Table 3. Ant-typhoid fever candidate under study

Name Chemical class Source Type of test + [Cso References
Meropenem carbapenems Synthetic UN 26
Tigecycline tetracyclines Synthetic UN
Phenalenone Hydrocarbons Synthetic In vitro* 29

Furanone Hydrocarbons Synthetic In vitro*
Pectin Extracts carbohydrates Plant bark In vitro (5.68ug), 30
and Hydrolysates In vivo (44.45ug)
Lactobacillus NA Milk In vitro 31

Abbreviations: NA - Not applicable; UN - uniformed. *IC, uniformed.
Coinfection of typhoid fever with other diseases

It was reported that typhoid fever can be associated with other diseases, with several

factors influencing the outcome of these patients, including age, co-morbidity, and the time
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between the onset of symptoms and the time of hospitalization, and these patients have a
30% mortality rate. [32734]

Coinfection of typhoid fever with Malaria, is one of the most prevalent co-infections
of typhoid fever. When malaria and typhoid fever co-infect, the symptoms are difficult to
distinguish and can exacerbate the patient's condition. Furthermore, co-infection with
malaria can weaken the patient's immune system, making them more vulnerable to
subsequent illnesses. 3**]

Coinfection of typhoid fever with Dengue fever can occur and if not timely
diagnosed and treated can be fatal. These two diseases present similar symptoms, thus
making accurate clinical diagnosis and treatment difficult. However, this co-infection can
have a low lethality rate of 5.55%. [se]

Coinfection of typhoid fever with cholera. When it occurs in co-infection, cholera
can worsen the symptoms of typhoid fever and increase the risk of dehydration. [57]

Coinfection of typhoid fever with tuberculosis or with HIV. A typhoid fever -
tuberculosis co-infection can overload of the patient's immune system, making them more
susceptible to serious complications. (57381 A typhoid fever - HIV co-infection, can lead to
an increased risk of serious complications. [3s]

Typhoid fever can also co-infect with other diseases spread by contaminated food or
water, such as hepatitis A and paratyphoid fever increasing the health risk.?"!

Since typhoid fever symptoms can overlap with those of other infectious diseases,
clinical diagnosis can be challenging. It is thus important that doctors are aware of the
patient's symptoms and perform adequate and appropriate tests like blood tests, stool tests,

imaging, and other tests specific to each infectious disease to confirm the diagnosis. 7]

Preventing typhoid fever

Access to clean water, adequate sanitation and hygiene are part of a range of actions

that contribute to the reduction of infectious diseases worldwide.")

Currently,
governments and non-governmental organizations (NGOs) have made efforts to provide
these elements, given their importance in preventing transmittable diseases such as typhoid.
Despite these attempts, there remains considerable obstacles worldwide, as not everyone
has access to conventional latrines and must travel long distances to access clean drinking

water, 4]
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Additionally, in developing countries, mainly in Africa, there are still practices that
are harmful to health such as open defecation, due to the lack of access to latrines,
particularly in the slum settings, and inadequate disposal of solid waste, situations that
contribute to the deterioration of environmental sanitation."*) Exposure to these risk factors
contributes to the spread of typhoid fever, which requires coordinated action on prevention
by political and community leaders, NGOs, local authorities and communities. L4s]

Public policies that promote public health are necessary through programs that
encourage changes in habits and customs that endanger the population's own health, along
with water supply and improved sanitation, 4+ #]

Prevention of typhoid fever can be attained with efforts involving improved hygiene
and sanitation, establishing of communal latrines, providing access to clean and safe water
and food, pasteurization of dairy products, identification and treatment of chronic carriers,
community education and vaccination against fever as a tool to prevent the disease in a
short time horizon.! It is not enough just to implement intervention programs, but to

ensure that they are efficient and effective. Similarly, improved economic conditions,

education and environmental health have been associated with reductions in the typhoid

burden.[?!

Vaccine Development and Chemoprophylaxis

The development of vaccines effective against typhoid fever and the incorporation
of appropriate immunization strategies to alleviate the increasing burden of the disease has
been a subject of debate by various health sectors. 1! In controlling the spread of typhoid
fever, it is important to identify areas at risk, and understand the epidemiology of the
disease. This allows for efficient distribution of new conjugate vaccines and new treatments
that primarily focus on endemic areas.!’] Additionally, a widespread up-take of TCVs, with
their improved immunogenicity and longer duration of protection, has potential to combat
AMR in typhoid endemic areas.

Furthermore, as ongoing efforts in vaccine development provides for those ex-posed
to be minimally protected, it is crucial that the vaccination programs also include
communication strategies for community outreach and engagement to combat vaccine
apathy.[**] For successful vaccine introduction in combating typhoid fever, appropriate
strategies in advocacy and communications planning are key to ensure societal acceptance
particularly in the vulnerable populations.
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For a long time, two types of vaccines have been used to prevent typhoid: an
injectable vaccine based on purified antigen (for recipients >2 years of age), and an oral live
attenuated vaccine in capsule formulation, (for recipients >2 years of age).[‘u] Two major
disadvantages of these vaccines are that they did not provide long-lasting im-munity and
were not applicable for infants under 2 years of age. ']

Several types of vaccine are currently available for the prevention of typhoid fever
such as Vivotif (Emergent Biosolutions), an enteric-coated capsule formation of the live
attenuated Tyz1a vaccine, and TYPHIM Vi (Sanofi Pasteur), a liquid form of the un-
conjugated polysaccharide Vi vaccine (ViPS), other vaccines available include the
combined typhoid and hepatitis A vaccine VIVAXIM (Sanofi Pasteur). There are also two

more recent generation tetanus toxoid-ViPS conjugate vaccines (typhoid conjugate vaccine)

currently licensed. b

Community strategies

Community-based typhoid control strategies are those that involve the active
participation of communities affected by the disease in preventing and controlling its
spread.”]

One of the key community-based typhoid control strategies is the promotion of
personal and environmental hygiene. This includes teaching people how to wash their
hands properly with soap and running water, how to store food properly to avoid
contamination, and how to keep sanitation facilities clean and in good working order.[*T At
the same time discourage and promote alternatives to the consumption of raw or
undercooked foods.

Another important strategy is promoting access to safe drinking water, since the lack
of access to safe drinking water is a major contributor to the spread of typhoid fever.’]
Communities can work together to ensure access to clean, safe drinking water, either by
digging and insulating wells, installing water treatment systems or purifying water with
chemicals, also to identify and control sources of contamination within their 1oca1ity.[sl]
Controlling the sources of contamination can be by regular cleaning of sewage channels,
building proper sanitation facilities, proper collection and disposal of solid waste in specific
areas.

Health education is another important strategy. Communities can be taught about
causes of typhoid fever, how the bacterium is transmitted, and measures that can be taken
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to prevent infection. Awareness campaigns can include lectures, distribution of educational
leaflets and trainings for health workers, community leaders and trusted community
custodians of frequently affected communities. 374

Large-scale vaccination within the affected and vulnerable communities is also an
important typhoid control strategy. Communities can work together with local health
services to promote vaccination of individuals at risk of infection or spreading, such as
children and food-handlers. 17455

Finally, it is important that communities have access to adequate health services for
the diagnosis and treatment of typhoid fever. Health services should be accessible and
available to all people, regardless of their socio-economic status.* This may be established

through lobby1ng the 10C3.1 and central governments to construct fully functional, staffed

and equipped health facilities.

From control to elimination

The challenge of controlling typhoid fever is often compounded by the lack of
government support for adequate national surveillance in developing countries.
Information from such surveillance provides information on the burden of disease in
developing countries and assists in the development of strategies to improve health services,
such as mass immunization in the most critical areas and the most susceptible groups.

For the control of typhoid fever in developing countries where this disease is
ominous, WHO recommends the development and validation of improved diagnostic tests,
sentinel surveillance sites to monitor vaccine impact and S. typhi trends, health facility-
based surveillance with laboratory confirmation either through passive or active reporting
for assessment of local disease trends and vaccine impact. [*]

Success in eliminating and reducing the spread of typhoid fever requires the
integration of measures such as improvements in water quality, sanitation, and living
conditions, together with the introduction of vaccines in more incident areas, and
sensitizing people to implement such measures, as well as understanding how to change the
risk factors present in the community. [

This approach was reinforced in a recent study, which showed that the use of TCVs

together with implementing achievable household and culturally acceptable improvements

like water quality, sanitation, and hygiene were directly correlated with a 709 reduction in

the burden of infection in Dhaka, Bangladesh. [**]

Revista Ibero-Ameticana de Humanidades, Ciéncias e Educacao. Sio Paulo, v.10.0.06. jun. 2024.
ISSN - 2675 — 3375

13



Revista Ibero-
Americanade
Humanidades,
Ciénciase
Educagio

. Revista Ibero- Americana de Humanidades, Ciéncias e Educacao- REASE

Endemic countries should include TCVs as a priority in their Expanded Programme
on Immunization (EPI) in which through routine childhood immunization campaigns, the
children would benefit from this life-saving vaccine.?] At the same time, incorporating the
TCYV in the EPI plan would minimize the costs of administering the TCV among the
children. The TCV is expected to attain the distribution objective in endemic areas between

2023 and 2026, but it is uncertain what quantity of doses will be required for this to occur.
[57]

Conclusions and future perspectives

Typhoid fever remains a global health issue, particularly in locations where sanitary
conditions are deteriorated. To effectively combat typhoid fever, a coordinated effort at the
local, regional, and national levels is required, with investments in sanitation, health
education, and disease control. Finally, more integrated studies considering socio-economic,
environmental and other relevant factors should be carried out as they would greatly benefit
governments and public health community understanding of the dynamics, transmission,

impact and control of typhoid risk in development countries.
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