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                                    PYREXIA 

Pyrexia is also known as fever. Fever is the endogenous elevation of at least one 

measured body temperature to ≥38°C, regardless of activity level, meals, time of 

day, anatomical site, type of thermometer, age or environmental conditions dur-

ing measurement.[1] Fever is a morning temperature ≥37.2°C or a temperature 

≥37.8°C at any time of the day when taken orally or >38.3°C when measured rec-

tally[2]. 

Fever often occurs in response to infection, inflammation, trauma. This view 

of fever, however, is only an oversimplification, as growing evidence suggests 

that fever represents a complex host adaptive response to various immune chal-

lenges, infectious or non-infectious. Although elevated body temperature is 

an essential part of the febrile response, it is not synonymous with fever.It is gen-

erally accepted that fever is a regulated rise in body temperature, above nor-

mal diurnal fluctuations, that occurs in conjunction with a high thermoregulatory 

setpoint [3]. 

The Commission of Thermal Physiology of the International Union of Physio-

logical Sciences defined fever in 2001 as a state of elevated core temperature 

that is often, but not necessarily, part of the defensive responses of multicellular 

organisms (host) to material intrusion alive (micro-organism) or inanimate. in-

vaded by host recognized as pathogenic or foreign [4]Fever is thought to be in-

duced by production of prostaglandin E2 and cyclooxygenase 2 stimulated by en-

dogenous interleukin (IL)-1 and tumor necrosis factor (TNF)-α produced in re-

sponse to external stimuli (5). Therefore, fever is an important indicator that sug-

gests the presence of an infection. 

In a multicentre observational study (FACE study), approximately 63% of pa-

tients with a body temperature of 38.5°C or higher were diagnosed with sepsis. 

However, fever is also a physiological response to non-infectious conditions (6), 

including surgery, blood transfusion, drug administration, acute rejection, acute 
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myocardial infarction, cerebral infarction, cerebral hemorrhage, acute pancreati-

tis, malignancy and other conditions. 

Based on guidelines for the management of febrile illnesses provided by agen-

cies such as the World Health Organization (WHO) and the Society of Critical 

Care Medicine and the Infectious Disease Society of    America (IDSA) [7]. 

Temperature equivalent rectal temperatures of ≥38◦C(100.4◦F) or axillary tem-

peratures ≥37.5◦C (99.5◦F) indicate fever in adults and children. However, com-

pared to older children and adults, infants and young children have higher 

and longer fevers, faster temperature rises, and greater temperature swings. 

 

Physiological effects of fever- 

Fever can have adverse effects such as B. causing discomfort, increasing minute 

ventilation and oxygen consumption, and worsening neurological  find-

ings. In a post-hoc analysis to assess the independent association of fever 

with ventilation-free days in critically ill patients requiring mechanical ventila-

tion, a significant association between fever and ventilatio days was found in 

all included subjects [8]. 

Laupland et al. conducted a large epidemiological study on critically ill patients 

and showed that increased mortality in the intensive care unit (ICU) is not asso-

ciated with the presence of fever (≥38.3°C) but high fever (≥39.5°C) [9]in case 

of fever, thermal equilibrium point is reset to a higher level, so that normal pe-

ripheral and central body temperatures are now detected ascoldtemperaturesig-

nalsbythermoregulatory circuits [10]. Thus, fever is distinct from heat stroke 

and hyperthermia, in which the body temperature is elevated without a corre-

sponding increase in the thermal equilibrium point.The different biological mol-

ecules involved in generating the febrile response and the pathways involved in 

these responses are discussed in the next section. 
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Fever: the role of pyrogens and cryogens- 

The initiation, manifestation and regulation of the febrile response depend on the 

pyrogenic and antipyretic properties of various exogenous and endogenous sub-

stances [11]. While pyrogens directly or indirectly cause fever, cryogens prevent 

excessive temperature rise. It is the balance in the interactions between pyrogens 

and cryogens that determines the height and duration of the febrile response to 

any immune challenge. 

Pyrogens- 

Pyrogens are classified into exogenous (produced outside the host) and endoge-

nous (produced inside the host) pyrogens based on their production location. Ex-

ogenous pyrogens are essentially partial or whole microorganisms or products of 

microorganisms such as toxins. The gram-negative component of the cell wall - 

lipopolysaccharide (LPS), remains the most studied exogenous pyrogen and most 

of the current data on the febrile response is based on studies using LPS as a py-

rogenic agent. 

Other clinically significant endogenous pyrogens include muramyl dipepti-

dase, a component of cell wall microorganisms, and enterotoxins of Staphylo-

coccus aureus and group A and B streptococcus, collectively referred to as su-

perantigens [12]. Endogenous pyrogens are mainly pyrogenic cytokines, includ-

ing interleukins (IL) 6, IL-1, interferon gamma (INF-) and ciliary neurotropic 

factor (CNTF) and tumor necrosis factor (TNF), among others [ 12]. However, 

TNF has both pyrogenic and antipyretic actions depending on the experi-

mental conditions. Endogenous pyrogens are produced by immune cells such as 

neutrophils, macrophages and lymphocytes, as well as by endothelial cells, astro-

cytes and glial cells in response to exposure to exogenous pyrogens. However, 

some endogenous substances such as antigen-antibody complexes, inflammatory 
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bile acids, complements and various lymphocyte-derived molecules can act as 

pyrogens without induction by exogenous pyrogens [13] 

Cryogens- 

Cryogens include anti-inflammatory cytokines (e.g. IL-10), hormones (e.g. mel-

anocyte stimulating hormone, corticotropin and corticotropin releasing hor-

mone) and many other neuroendocrine products (e.g. neuropeptide Y, 

bombesin and tyroliberin), cytochrome P-450 (P - 450), among others [11]. They 

exert their antipyretic effects by inhibiting the synthesis of pyrogenic cytokines 

(e.g. glucocorticoids), blocking cytokine receptors (e.g. IL-1 receptor antago-

nist) and increasing heat loss through the sensitivity of heat-sensitive neurons 

(e.g. bombesin) [ 13].] Increase. other mechanisms. These endogenous antipy-

retic systems protect the host from the destructive effects of uncontrolled fever. 

 

Classification, types and patterns of fever- 

Fever can be arbitrarily classified into acute, subacute and chronic fever based on 

duration. Acute fevers (lasting 2 weeks) are typical of chronic bacterial infections 

such as tuberculosis, viral infections such as HIV, cancers and connective tis-

sue disorders [14]. However, any cause of acute fever can become persistent or 

chronic if left untreated.Based on the height of the body temperature, fever can 

also be classified into low grade, moderately severe, high grade and hyperpyrexia 

[15]. The increase in body temperature may have some diagnostic and prognostic 

implications. Some studies have attributed high fevers in infants to serious bac-

terial infections, although others have also shown that children with high fevers 

are also at high risk for serious bacterial infections and viral illnesses [16].Three 

main types of fever have been described, namely persistent/continuous fever, in-

termittent fever and relapsing fever. 
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Continuous or persistent fever is defined as fever that does not vary by more 

than about 1°C (1.5°F) in 24 hours, but never returns to normal [17]. Continu-

ous fever is characteristic of lobar and Gram-negative pneumonia, typhoid fe-

ver, acute bacterial meningitis, urinary tract infections, among others. A fever 

characterized by a slow, gradual increase in temperature and a high plateau is 

typical of typhoid. However, in clinical practice, this febrile pattern is only re-

ported in about 12% of cases [18], possibly because most febrile patients self-

medicate with antibiotics before seeing a physician. 

Intermittent fever is defined as a fever that is present for only several hours a 

day. This fever pattern can be seen in malaria, pyogenic infections, tuberculosis 

(TB), schistosomiasis, lymphoma, leptospira, borrelia, kala-azar, or blood poi-

soning. Sources of continuous, intermittent, or transient bacteremia can lead to 

continuous, intermittent, or transient fever. In malaria, fever can occur with a pe-

riodicity of 24 h (everyday due to Plasmodium falciparum), 48 h (Tertian-Plas-

modium ovale and vivax) or 72h (Quartan– Plasmodium malariae), depending 

on the type of parasite. Pel-Epstein fever is a low-grade intermittent fever char-

acterized by 3-10 days of fever with subsequent 3-10 day febrile periods [19]. It 

is thought to be a typical but rare manifestation of Hodgkin's lymphoma. 

Remitting fever is defined as a fever with daily fluctuations greater than 2 ° 

C but never becomes normal. Remitting fever is often associated with infectious 

diseases such as infective endocarditis, rickettsial infections, and brucellosis. Re-

current fever refers to recurrent fevers separated by periods of mild fever or no 

fever. Periodic or recurrent fever is observed in malaria, lymphoma, borrelia, cy-

clic neutropenia, and rat bite. Fever associated with night sweats has been de-

scribed in infectious diseases such as tuberculosis, nocardia, brucellosis, liver or 

lung abscesses and subacute infectious endocarditis, as well as in non-infec-

tious diseases such as polyarteritis nodosa and cancers such as lymphomas [20] 
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Pyrexia of unknown origin- 

Petersdorf and Beeson defined pyrexia of unknown origin (PUO) in 1961 [21]. It 

is defined as: 

-Several times a temperature above 38.3 ° C. 

-Accompanied by more than three weeks of illness. 

Failure to reach a diagnosis after one week of clinical examination. 

This timing allowed for the exclusion of patients with long-term but self-limit-

ing viral diseases, allowing time to complete studies. This has now 

been amended to include patients diagnosed after two 0outpatient visits or three 

days in hospital. Common causes of fever of unknown origin[22].In most cases, 

these are rather unusual presentations of widespread diseases - e.g. B. tuberculo-

sis, endocarditis, gallbladder disease and HIV infection - only to rare or ex-

otic diseases.In adults, infections and cancer (25-40% of cases each) are respon-

sible for most PUO. Autoimmune diseases represent 10 to 20% of cases. In chil-

dren, infectious diseases (37.6%) are the main cause of PUO, followed by malig-

nant diseases (17.2%), miscellaneous diseases (16.1%) and collagen vascu-

lar diseases (14, 0%).  
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Healthcare-related PUO- 

Common causes include drug-induced fever, postoperative complica-

tions (e.g. occult abscesses), septic thrombophlebitis, recurrent pulmonary embo-

lism, myocardial infarction / Dressler's syndrome, stroke, transfusion reac-

tions and Clostridium difficile colitis bacterial. 

Abscesses: There should be no localizing symptoms. 

Previous abdominal or pelvic surgery, trauma, or a history of diverticulosis or 

peritonitis increase the likelihood of an occult intra-abdominal abscess. 

They are usually found in the subphrenic space, liver, right lower quadrant, ret-

roperitoneal space, or pelvis in women. 

Tuberculosis - when dissemination has occurred (e.g. in immunocompromised 

patients), the initial presentation will be constitutional symptoms rather than lo-

calized signs. CXR may be normal. 

Urinary tract infections (UTIs) - these are rare causes. Perinephric ab-

scesses sometimes do not communicate with the urinary system, resulting in a 

normal urinalysis. 

Endocarditis : Culture-negative endocarditis is reported in 5-10% of endocardi-

tis cases. 

The HACEK group is responsible for 5-10% of cases of infective endocarditis 

and is the most common cause of gram-negative endocarditis in people who do 

not abuse intravenous drugs: it is a group of Gram-negative bacilli - Haemophilus 

spp., (H. parainfluenzae, H. aphrophilus and H. paraphrophilus), Actinobacillus 

actinomycetemcomitans, Cardiobacterium hominis, Eikenella corrodens and 

Kingella spp. They are part of the normal oropharyngeal flora, grow slowly and 

prefer an atmosphere enriched with carbon dioxide. Due to their demand-

ing growth requirements, they have been a common cause of culture-negative en-

docarditis. Previous antibiotic therapy is the most common reason for negative 
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blood cultures. Hepatobiliary infections (eg, cholangitis) - these may occur with-

out local signs and with mildly elevated or normal LFTs, particularly in the el-

derly. 

Osteomyelitis - This usually causes at least sporadic localized pain or discom-

fort. Brucellosis - this should be considered in patients with persistent fever and 

a history of exposure to cattle, pigs, goats or sheep, or in patients consum-

ing raw dairy products. 

Borrelia recurrentis - transmitted by ticks. It is responsible for relapsing fever. 

Other spirochetal diseases that can cause PuO - these include Spirillum minor (rat 

bite fever), Borrelia burgdorferi (Lyme disease) and Treponema pallidum (syph-

ilis). 

viral 

Herpes viruses (eg cytomegalovirus (CMV) and Epstein-Barr virus (EBV) - 

these can cause persistent febrile illnesses with constitutional symptoms and 

no pronounced organic manifestations, especially in the elderly. 

HIV: Prolonged episodes of fever are common in patients with advanced HIV 

infection. Most cases are infectious in nature. The rest are mostly due to lym-

phoma, and a small portion of them are due to HIV itself. Patients with AIDS and 

lymphoma often have extranodal involvement, particularly the CNS, gastrointes-

tinal tract, liver, and bone marrow. A patient with low CD4 counts present-

ing with progressive dyspnoea, non-productive cough, and hypoxia should be 

evaluated for pneumocystis pneumonia (PCP). 

A patient with fever, loose stools, abdominal pain, and recent antimicrobial ther-

apy should be evaluated for C. difficile colitis. If non-infectious, consider malig-

nancy, drug reactions (eg, antiretrovirals) and autoimmune diseases (sometimes 

with HIV). Mushrooms 

Immunosuppression, use of broad-spectrum antibiotics, presence of intravascu-
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lar devices, and total parenteral nutrition predispose people to disseminated fun-

gal infections parasites. 

 

Toxoplasmosis - This should be considered in febrile patients with en-

larged lymph nodes. 

Trypanosoma, Leishmania and Amoeba species - these can rarely cause PUO. 

Malaria is the most common cause of fever in returning travellers. 

Classification 

It can mainly be classified into four categories- 

1. Classic: 

The classic category includes patients who meet the original FUO criteria, with a 

new emphasis on outpatient evaluation of these previously healthy patients. The 

revised criteria require an assessment of at least three days in the hospital, three 

outpatient visits, or a week of logical, intensive outpatient examination with-

out elucidation of the cause of the fever. The most common causes of classi-

cal FUO are infections, malignant tumors and vascular collagen diseases. 

2. Nosocomial 

Nosocomial FUO is defined as multiple relapse of fever in a patient who has been 

hospitalized for at least 24 hours and who has not shown an apparent source of 

infection that may have been present prior to admission. To make this diagnosis, 

it takes at least three days of evaluation without determining the cause of the fe-

ver. Conditions that cause nosocomial FUO include septic thrombophlebitis, pul-

monary embolism, Clostridium difficile enterocolitis, and drug-induced fever. In 

patients with nasogastric or nasotracheal tubes, sinusitis may also be a cause. 

3. Immunodeficiency 

Immunodeficient FUO, also known as neutropenic FUO, is defined as a recurrent 

fever in a patient whose neutrophil count is 500 per mm2 or less and who has 

been examined for three days without the fever's etiology being established. In 
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most of these cases, the fever is caused by opportunistic bacterial infections. 

These patients are usually treated with broad-spectrum antibiotics to cover the 

most likely pathogens. Occult fungal infections such as hepatosplenic candidiasis 

and aspergillosis should be considered. Less commonly, the herpes simplex virus 

may be the causative organism, but this infection tends to present with character-

istic skin signs. 

4. Associated with HIV 

HIV-associated FUO is defined as a recurrent fever lasting four weeks in an out-

patient or three days in an HIV-infected hospitalized patient. Although acute HIV 

infection remains an important cause of classic FUO, the virus also predis-

poses patients to opportunistic infections. The differential diagnosis of FUO 

in HIV-positive patients includes infectious etiologies such as Mycobacterium 

avium-intracellulare complex, Pneumocystis carinii pneumonia, and cytomegal-

ovirus. Geographical considerations are particularly important in determining the 

etiology of FUO in HIV-infected patients. For example, an HIV-positive pa-

tient living in the southwestern United States is more susceptible to coccidioido-

mycosis. In HIV-infected patients, noninfectious causes of FUO are less common 

and include lymphoma, Kaposi's sarcoma, and drug-induced fever.[23] 

 

TYPHOID FEVER 

Typhoid is also called enteric fever. It is a prospective, multisystemic dis-

ease that constitutes a public health problem, particularly in developing coun-

tries. It is caused by Salmonella typhi and Salmonella paratyphi.[24] 

Enteric fever is a collective term that describes both typhoid fever and paraty-

phoid fever. Paratyphoid is clinically indistinguishable from typhoid fever; there-

fore, enteric and typhoid fever are used interchangeably. Typhoid fever is a lead-

ing cause of mortality and morbidity in overcrowded and unsanitary areas, alt-

hough extensive research and public health interventions have reduced its inci-



 
 

22 
 

dence.The course of the disease ranges from early  gastrointestinal disturb-

ances to nonspecific systemic diseases, but can ultimately lead to multiple com-

plications. Salmonella is said to spread through the "four Fs" (flies, fingers, feces, 

fomites). Fever typically presents in a gradual (i.e. alternating up and down) pat-

tern followed by headache and abdominal pain. Each year, approximately 16 mil-

lion new cases of typhoid fever with 600,000 deaths occur worldwide due to 

the Salmonella enterica Typhi (S. Typhi) serotype, with the highest inci-

dence (1,000 cases per 100,000 people per year) in Southeast Asia. The inci-

dence of typhoid fever in the Asia-Pacific region is estimated at more than 

100 cases / 100,000 population per year. The highest burden of disease was ob-

served in children [25]. 

 

ETIOLOGY 

The main causative agent of typhoid fever is Salmonella typhi and Salmonella 

paratyphi, both belonging to the Enterobacteriaceae family. Salmonella is a genus 

[26] that has classified two species Salmonella enterica serovar and enteritidis 

through a comprehensive multiplex quantitative polymerase chain reac-

tion (PCR) assay. Both Salmonella typhi and Salmonella paratyphi (A, B, C) 

are serotypes of Salmonella enterica. Non-typhoid salmonella (NTS) is 

more common in children and is usually limited to gastroenteritis. 

Salmonella is transmitted by the fecal-oral route through contaminated water, un-

dercooked food, fomites from infected patients and is more common in ar-

eas of overcrowding, social chaos and poor sanitation. It is only transmitted 

from one infected person to another person because humans are its only host. The 

main sources of salmonella are poultry, eggs and rarely turtles. 

In a study of the prevalence of Salmonella isolates by whole genome sequencing 

in chicken slaughterhouses in China, 57% of samples were positive.[28] 

The normal intestinal flora protects against infections. The use of antibiot-

ics like streptomycin destroys the normal flora, which increases its invasion. 
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Malnutrition reduces normal gut flora and therefore also increases susceptibility 

to this infection.[29] Therefore, the use of broad-spectrum antibiotics and 

poor diet increase the incidence of typhoid. 

 

PHYSIOPATHOLOGY 

The pathogenesis of typhoid depends on a number of factors, including the in-

fecting species, virulence, host immunity, and infectious dose. The larger the in-

fectious dose, the shorter the incubation period and the higher the attack rate. Ty-

phoid fever is common in debilitated and immunocompromised patients, such 

as B. HIV-infected patients (mainly paratyphoid), patients on corticosteroid ther-

apy, and patients with impaired phagocytic function (i.e. patients with malaria 

and sickle cell anemia), more severe. 

Salmonella is an acid-sensitive bacterium, except for a few resistant strains, so it 

is usually destroyed in the stomach by stomach acid unless a large dose is in-

gested.[30] In patients with achlorhydria, taking antacids and antihistamines, sal-

monella colonization occurs even at low doses. Foods and drinks also act as a 

buffer against stomach acid, making it easier for bacteria to reach the small intes-

tine.[29] 

The virulence of Salmonella is determined by typhoid toxin, Vi antigen (polysac-

charide capsule), liposaccharide O antigen and flagellar H antigen. Vi antigen-

positive strains have twice the attack rate of Vi-negative strains, even with the 

same dose of microorganisms. One of the main differences between Salmonella 

typhi and non-typhoid salmonella (NTS) is the presence of the Vi antigen in Sal-

monella typhi but not in NTS. The main role of the Vi antigen is to act as an an-

tiphagocyte, preventing the action of macrophages and thus protecting the O an-

tigen from antibodies that confer serum resistance. Flagellar H antigen en-

sures bacterial motility and adhesion to the intestinal wall mucosa. 
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The invasion of the intestinal wall is mediated by flagella and the type III secre-

tion system is able to secrete bacterial proteins into enterocytes and M cells (spe-

cialized epithelial cells that serve as antigen-presenting cells in the intestinal mu-

cosa or lymphoid tissue) or by direct invasion of mucosa to be transferred. Bac-

teria attached to M cells are taken up by pinched cytoplasm containing bacteria 

and extruded into the luminal space. M cells are damaged and the basal lamina 

exposed. It provides easy access to pathogens for invasion, making the situation 

worse.[31] 

The cystic fibrosis transmembrane conductance regulator (CFTR) is believed to 

be important in Salmonella intake; Thus, patients with abnormal CFTR protein 

are resistant to typhoid fever.[32] The transferred proteins activate the host cell's 

Rho-GTPases, which trigger actin rearrangement, allowing uptake of bacte-

rial proteins into phagosomes, where bacteria can grow. This special property of 

bacteria helps them to remain viable in a host immunity pool. Salmonella also 

produces a molecule that stimulates epithelial release of the chemoattractant eico-

sanoid, which sequesters neutrophils in the lumen and potentiates mucosal dam-

age. Bacteria induce the proliferation of Payer's plaques via the recruitment of 

lymphocytes and mononuclear cells and induce necrosis and eventually ulcera-

tion, complicating symptoms. Pathogens reach the reticuloendothelial sys-

tem through the lymphatic system and the circulatory system, including other 

multiple organs, most commonly the gallbladder in almost all cases. The early 

bacteremic phase (24 to 72 hours) is asymptomatic and transient because these 

bacteria are phagocytosed by macrophages and monocytes of the reticuloendo-

thelial system, called primary bacteremia. 

The ability of pathogens to grow in these immune cells makes them distinc-

tive, and the intracellular proliferation of bacteria in the reticuloendothelial sys-
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tem forces them to re-enter the bloodstream, causing continuous bactere-

mia over days and weeks, called secondary bacteremia. Secondary bacteremia is 

the phase in which symptoms of the disease manifest.[29] 

As with other gram-negative bacteria, an endotoxin plays an important role in 

pathogenesis. Lipopolysaccharide triggers the shock-like response and endotox-

emia results in vascular hyperactivity and release of catecholamines, resulting 

in focal necrosis and hemorrhage.[33] 

 

DIAGNOSIS 

Diagnosis is difficult in the first week, but various laboratory tests help estab-

lish the diagnosis.[34] 

Blood culture: Blood culture remains the main mechanism for confirming a di-

agnosis of typhoid fever. It is widely used and the most commonly per-

formed test because it is neither expensive nor technically difficult. Blood cul-

ture efficiency is increased when large sample volumes are collected. Blood cul-

tures obtained during secondary bacteremia (i.e. clinical manifestations) are 

more reliable, although 30% to 50% of cultures may be false negative depending 

on technique and time series.[35] 

Stool culture: Stool culture is less effective in the bacteremic phase of the dis-

ease. stoolculture is diagnostic at the second and third week. It was esti-

mated that it resulted in a positive outcome in only 37% of patients on antibiotic 

therapy.[36] The sensitivity of stool culture depends on the amount of stool sam-

ple taken and the duration of the disease. Chronic carriers transmit pathogens in-

termittently in feces over a long period of time, so multiple samples should be 

taken. Other metabolite biomarkers are currently being investigated.[37] 

Bone marrow: Bone marrow culture is the gold standard for typhoid diagno-

sis.[38] The aspirated bone marrow sample is cultured in special agar media. Due 

to the greater number of microorganisms in the bone marrow, it is more sensitive 
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than blood cultures. Bone marrow culture is very sensitive (about 90%) and even 

remains positive in more than 50% of cases despite antibiotic therapy for sev-

eral days.[36] However, the test is very invasive and expensive, so it is not rou-

tinely used to diagnose and treat typhoid. 

 Widal test: The Widal test is a serological test for intestinal fever, which detects 

antibodies to the O (surface) and H (flagellar) antigens. An antibody titer greater 

than 1: 160 and greater than 1:80 for anti-H antigen and anti-O antigen, respec-

tively, are considered cut-off values to predict recent typhoid fever infection in 

an area. endemic. [38] However, these borders depend on the geographic area. 

When the recovery titer is four times higher than the acute titer, the test is con-

sidered positive. Endemic areas will require higher titers to make the diagnosis 

and are still limited as they may represent a previous infection.  Widal's test 

is unreliable due to its frequent false negative and false positive results, 

poor concurrence with blood culture, and poor performance 

Skin incision test: punch biopsies of characteristic pink spots may be culture 

positive in up to 63% of positive cases with prior therapeutic antibiotic treat-

ment.[36] 

Polymerase chain reaction (PCR) test: Polymerase chain reaction (PCR) can 

provide DNA-based genetic identification of multiple serotypes such as H anti-

gen gene and O antigen gene .[38] However, susceptibilities may be low due to 

low bacterial concentrations during bacteremia. These tests are also expensive in 

many low-resource environments. 

Enzyme-Linked Immunosorbent Assay (ELISA): ELISA identifies antibodies 

to Vi capsular polysaccharide antigens, which may be useful in identifying carri-

ers but are rarely useful in acute disease.[39] 

Other: Urine cultures and cultures of duodenal contents via suture capsules are 

not done routinely, but can detect Salmonella typhi. Leukopenia and neutropenia 
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are present in 15-25% of cases, but leukocytosis can also be observed, espe-

cially in children. Liver function tests may show a pattern of viral hepatitis, alt-

hough nonspecific C-reactive protein may be elevated. Upon receipt, CSF studies 

may show slight pleocytosis (less than 35 cells), although most are unremarka-

ble.[40] Electrocardiogram, ultrasound, liver enzymes and functional tests, uri-

nalysis, X-ray to assess air under the diaphragm are additional tests that may 

be helpful in diagnosing other complications of the disease . 

Collection sample:- 

A 2ml blood sample is taken aseptically after venipuncture into a clean clot acti-

vator vial and the blood is allowed to stand for 30 minutes to generate 

clots. When the blood has clotted, the sample is centrifuged at 3500 rpm for 

15 minutes to separate the serum. 

Widal test procedure- 

 

SLIDE TEST 

1. Place a drop of Positive Control on a reaction circle on the slide. 

2. Pipette a drop of isotonic saline solution onto the next reaction circle. (control 

-ve). 

3. Pipette one drop of the patient serum to be tested onto the remaining four re-

action circles. 

4. Add a drop of Widal Test Antigen Suspension 'H' to the first two reaction cir-

cles. (PC and NC). 

5. Add one drop each of O, H, AH, and BH antigens to the remaining four reac-

tion circles. 

6. Using separate stirrers, mix the contents of each circle evenly through-

out the circle. 

7. Gently shake the slide and macroscopically observe the agglutination within 

one minute. 
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STANDARD TUBE TEST METHOD 

1. Take 4 sets of 8 Dreyer tubes/Felix tubes and label them 1-8 for detection of O, 

H, AH and BH antibodies. 

2. Pipette 1.9 ml of isotonic saline solution into tube 1 of each set. 

3. To each of the remaining tubes (2 to 8) add 1.0 ml of isotonic saline. 

4. To test tube no. 1, add 0.1ml of the serum sample to be tested in each row and 

mix well. 

5. Transfer 1.0 ml of diluted serum from tube 1 to test tube no. 2 and mix well.  

6. Transfer 1.0 ml of the diluted sample from tube 2 to test tube no. 3 and mix 

well. Continue this serial dilution to tube 7 in each set. 

7. Discard 1.0 ml of diluted serum from tube 7 of each set. 

 8. Test tube no. 8 in all kits acts as a saline solution. Now the dilution of the se-

rum sample obtained in each set is as follows: Tube number: 1 2 3 4 5 6 7 8 (con-

trol) Dilutions 1:20 1:40 1:80 1: 160 1: 320 1: 640 1: 1280. 

9. To all tubes (1 to 8) of each set, add one drop of the respective Widal Test 

antigen suspension (O, H, AH and BH) from the reagent vials and mix well.  

10. Cover the tubes and incubate at 37°C overnight (approximately 18 hours). 

11. Carefully dislodge the sedimented button and observe clumping. 

 

Interpretation of the Widal test 

: The titer of patient serum using Widal test antigen suspensions is the highest 

dilution of the serum sample that gives visible agglutination. : Specimen that has 

a titer of 1:100 or more for O agglutinations and 1:200 or more for H agglutina-

tions should be considered clinically significant (active infection). 
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In a study by Buddha Basnyat et.al (2021) 

Enteric fever, also known as typhoid fever, is a common infectious disease 

in low- and middle-income countries.1 It is the most common bacterial cause of 

fever among returning travelers and migrants from these areas.2 3 About 14 mil-

lion people are affected annually with 136,000 deaths, mainly in low- and mid-

dle-income countries, according to estimates by the Global Burden of Disease 

Study in 2017. [42] 

Enteric fever includes typhoid fever, caused by infection with the bacterium Sal-

monella Typhi (S Typhi), and paratyphoid fever, caused by Salmonella Paratyphi 

A and B. S Typhi causes approximately 76% of intestinal fever worldwide. Par-

atyphus is found mainly in parts of South Asia and China. Ingestion of food or 

water contaminated with contaminated human feces causes infections. [43] 

 

Poor access to safe water and inadequate sanitation and sanitation increase the 

risk of transmission.Bowel fever is more common in South Asia (incidence> 

500 per 100,000 population); Southeast Asia, Sub-Saharan Africa and Oce-

ania (> 100 per 100,000 inhabitants); and Latin America and the Caribbean (1-10 

per 100,000 population) . Children and young adults are most commonly af-

fected.8-10 Among travellers [44], intestinal fever is more common in adults af-

ter visiting endemic areas. According to a systematic review, taking proton pump 

inhibitors increases susceptibility to intestinal fever by decreasing stomach 

acid. The role of HIV infection as a risk factor is unclear, but it may contribute to 

disease severity.12 A case series has reported neonatal sepsis due to 

S typhi and paratyphi in babies born to infected mothers.[45] 

Abdominal pain such as diarrhea, nausea, vomiting, and abdominal pain are com-

mon according to a systematic review of the clinical profile of enteric fever 

(see Supplementary Table 1 at bmj.com).9 Abdominal pain is diffuse and 
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poorly localized, but sometimes intense. to the right iliac fossa, mimicking ap-

pendicitis. Patients may also experience headaches, coughing, and malaise. Chil-

dren under 5 often have only fever and the diagnosis may go unrecognized un-

less complications arise.[46] Symptoms begin 7-14 days after exposure (range 3-

60 days). Paratyphoid has a shorter incubation period (4-5 days) but the symp-

toms are indistinguishable from those of typhoid. 

The mean mortality rate for enteric fever is 2.49% (95% CI 1.65% to 3.75%) and 

4.45% (2.85% to 6.88%) in hospitalized patients according to a recent systematic 

review (44 studies, 41,723 patients). 

In a study by Pooja Chaubey (2018) 

Typhoid is treated with antibiotics that kill Salmonella bacteria. With antibiotics 

and supportive care, mortality was reduced to 1–2%. With appropriate antibiotic 

therapy, improvement usually occurs within one to two days and recovery within 

seven to ten days. Vaccines are now available for those traveling to risk ar-

eas.[47].The sensitivity and specificity of the Widal titer of anti-TO 1:80 

and above in this study were approximately 71.4% and 74.1%, and 28.6% 

and 86.3%, respectively, for anti-TH titers of 1:160 and above. The overall ti-

ter sensitivity of positive Widal tests was approximately 71.4%, similar to the 

anti-TO titer as there was not a single anti-TH titer that demonstrated cultured ty-

phoid fever. The situation is similar with the study by Olsen et al. Another study 

in Kenya found that Widal serum tests performed in the acute phase of patients 

suspected of having typhoid fever had limited diagnostic capabilities due to its 

low sensitivity, with only 26% of all typhus cases having a diagnostic titre. 

while the O and H titers were less than 1:40 With the cut-off of anti TO ≥1: 

80 and anti-TH ≥ 1: 160 Widal titre in this study, the Widal test had relatively 

good NPV, but the PPV was very low Positive predictive value is more im-

portant than other clinical diagnostic method measures because it pro-
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vides the percentage of patients with positive test results who are correctly diag-

nosed, but is strongly influenced by a prevalence of the disease [48] 

 

In a study by Akili Mawazo et.al (2018) 

Typhoid fever is an infectious disease caused by Salmonella typhi. Less com-

monly, non-typhoid strains of salmonella commonly cause intestinal infec-

tions accompanied by diarrhea, fever, and abdominal cramps that often last for 1 

week or less. Non-typhotic salmonella can cause extraintestinal infections such 

as bacteremia and urinary tract infections [49] 

Accurate early diagnosis of typhoid fever at an early stage aims to identify etio-

logical agents and carriers that can serve as a source of transmission dur-

ing an outbreak [50]. Culture of blood, bone marrow, and stool are the most reli-

able diagnostic methods, as bone marrow culture is the gold standard for typhoid 

fever. Definitive diagnosis of typhus requires isolation of S. typhi from blood or 

stool [51] 

Sensitivity of blood / stool culture ranges from 40 to 97% if the patient has 

not taken antibiotics. Blood cultures and feces are less commonly used in devel-

oping countries due to cost and need for highly trained professionals [52] 

Widal's test has been associated with some controversies, including inherent var-

iabilities of the test, difficulty in determining a baseline steady-state titer for the 

population, repeated exposure to S. typhi in endemic regions, cross-reactivity 

with other non-Salmonella organisms, and lack of reproducibility of the test re-

sult [53]. The test is also based on detecting an increasing antibody titer in paired 

samples 10 to 14 days apart.[54]. In typhoid, it is so difficult to detect such an in-

crease even in patients who have had blood cultures [55]. It is also impractical 

because patients cannot be kept on hold without starting treatment and a second 

return to hospital is costly and impractical in developing countries 

[56]. Widal's test is influenced by other factors, including cross-reactivity of 
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other Salmonella subspecies which are not the direct cause of fever 

and may also become positive in malaria infection [57]. In developed coun-

tries, the Widal test is no longer used due to the low prevalence of typhoid, access 

to clean water, better laboratory techniques to isolate bacteria, and poor perfor-

mance of the test for Widal [58]. In contrast, the Widal test continues to be used 

to diagnose typhoid in most developing countries, including Tanzania, and is the 

second required test after malaria screening [59]. 

 

In a study by Godwin Terver Jombo (2016) 

In a study of 270 patients with fever in a hospital in Ethiopia, Widal's test was 

found to have low sensitivity, specificity, and positive predictive values 

(PPV), but good negative predictive values (NPV). On the other hand, a related 

study in Tanzania of 1680 children with fever found that 1% (n=16) of them had 

a positive Widal test. 

The test was 75% sensitive, 98% specific, 100% NPV and only 26% PPV.Also 

in Benin City, astudy of 271 feverish patients showed: 45.76% had a positive 

Widal agglutination test, 22.10% of blood samples cultivated Salmonella species. 

The study found a sensitivity of 35%, a specificity of 51%, a PPV of 17% 

and a NPV of 73% with an overall disqualification of the Widal test procedure as 

a valid tool for the diagnosis of typhoid.[60] 

 

In a study by Hylemariam Mihiretie Mengis et.al (2015) 

A systematic review of published articles on the diagnostic value of the Widal 

test to exclude typhoid fever was performed. Published articles were identified 

from PubMed, Google Scholar, HINARI and other sources. The mean, median, 

percentile and standard deviation of the sensitivity, specificity, NPV and PPV of 

the articles reviewed were calculated using SPSS version 24 software. A total of 

16 articles were was included in the systematic review, with the oldest publica-

tion dating from 1994 and the most recent from 2015. The mean sensitivity, 
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specificity, positive predictive value (PPV) and negative predictive value (NPV) 

of the Widal test was 73 .5%, 75.7%, 60% and 75.2% respectively. 

Sensitivity is the probability that a truly infected person will test positive, 

while specificity is the probability that a truly uninfected person will test nega-

tive. The positive predictive value (PPV) is the probability that those who 

test positive are really infected and the negative predictive value (NPV) is the 

probability that those who test negative are not really infected. The 

mean Widal sensitivity test is 73.5 ± 12.6 (95% CI: 60.9-86.1). The probabil-

ity that a true patient with typhus is positive on the Widal test ranges from 60.9% 

to 86.1%. Therefore, 13.9% to 39.1% of true typhus patients will be false nega-

tive on the Widal test. The lowest sensitivity of the Widal test was 45.2% and the 

highest is 98%. The average ability of the Widal test to declare negative febrile 

patients not infected with salmonella varies from 55.5% to 95.9%. This indicates 

that 4.1% to 44.5% of true negative test results are false positives using this 

method compared to blood/stool culture methods. The lowest specificity 

of the Widal test was 13.8% and the highest 98%. Mean Widal test PPV is 60% 

± 29% (95% CI: 31% to 89%) and mean Widal test NPV is 75.2% ± 24.8% 

(95% CI : 50.4% to 100% ). 

In a study by Indu Sharma et.al (2014) 

The most likely cases have been seen in regions such as India, South and Central 

America, and Africa with rapid population growth, increased urbanization, and 

limited clean water, infrastructure, and health systems. . Although definitive di-

agnosis of disease requires isolation of Salmonella typhi from bone marrow or 

blood, feces, urine, or other bodily fluids, isolation and culture facilities are often 

not readily available in developing countries, especially in small hospitals, clin-

ics and diagnostic centers. .[61] Often, the diagnosis is usually based on the clin-

ical features of the disease and the detection of agglutinating antibodies against S. 
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typhi (Widal's test). Although Widal's test has been used as an aid in the diagno-

sis of typhoid for more than a century (6,18), it is widely used in modern 

times and still remains one of the practical diagnostic investigative tools. and spe-

cific ones used in the serodiagnosis of typhoid are available.[62] 

In this study, elevated levels of agglutinin were found in patients with vari-

ous other bacteremic diseases, including those caused by other Salmonella spp., 

E. coli, Klebsiella spp. and S. aureus. In general, the level of O antibodies was 

higher than that of H antibodies in these patients. The elevated levels may be due 

to cross-reacting antigens or an anamnestic response. There are over 40 cross-

reacting antigens between S. typhi and other Enterobacteriaceae [63]. 

In a study by Tarique Aziz et.al. (2012) 

The Widal test has been widely used in the serodiagnosis of typhoid[64]. individ-

ual and outpatient patients attending the laboratory departments of Rajendra In-

stitute of Medical Sciences (RIMS) Ranchi and Indira Gandhi Institute of Medi-

cal Sciences (IGIMS) Patna, India for treatment. Fresh blood was placed in a vial 

containing ethylenediaminetetraacetic acid (EDTA). In addition, patients 

were provided with sterile, dry, leak-proof, wide-neck universal laboratory bot-

tles for collecting median urine for culture. 

 

The results of the corrugated tube agglutination test are shown in Table 1. Titer 

values of 1:80 and above were considered significant and therefore positive for 

the Salmonella antigen. A total of 50 (62.5%) of 80 children had significant ag-

glutination titer values (O titer ≥ 1:80, H titer ≥ 1:80) and were therefore consid-

ered positive. 

 

In a study by P.C. Somerville et al. (1980) 

Analyzed the results of the Widal test in the north and east of the Trans-
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vaal on bacteriologically confirmed cases of typhoid fever, patients with sus-

pected disease, febrile patients without typhoid fever and healthy subjects. Ti-

ters of 1:200 or higher for agglutinins H or 0 were recorded in 75.2% of patients 

with bacteriologically proven typhoid fever, in 4.6% of healthy subjects living in 

an endemic area, and in 7.5% of patients with non-typhoid fever. Age, sex and 

region were found to affect the percentage of positive tests recorded. Apart 

from these. Due to shortcomings, the Widal test has proven itself in the diagnosis 

of typhoid. The concept of a diagnostic titer has been considered unreliable, but 

when combined with the clinical picture, o- or H-agglutinin titers of 1:200 

or greater can be considered strong presumptive evidence of typhoid fe-

ver.[65]The Widal test was carried out on 4 different groups of patients in 

the Transvaal. 

Group A - A random selection of 74 households was made in Rita village, Le-

bowa. On a population of 647 subjects, 204 subjects were tested, of which 46 be-

tween the ages of 0 and 5, 47 between the ages of 6 and 10, 45 between the ages 

of II and 15, 18 between the ages of 16 and 20 years old, 8 between the ages 

of 21 and 25 and 40 were over 26 years old. Another 78 people, workers 

from a nearby citrus grove, were also tested. Their ages ranged from 18 to 60 

years. During the test they had no complaints and, as far as could be ascer-

tained, they had not been vaccinated in the last 2 years. The Widal tests were con-

ducted by the South African Institute for Medical Research in Pietersburg and 

Duiwelskloof. The institute's standard H and O agglutination suspensions, pre-

pared by the central laboratory in Johannesburg, were used. 

Group B - This group consisted of 67 patients with febrile illnesses without ty-

phoid fever at Letaba Hospital, Gazankulu, 15 km from Rita village. These pa-

tients were examined from April to August 1979. Widal tests were carried out at 

least twice, at least 6 days apart, at the National Laboratory of the Insti-

tute of Tropical Diseases, Tzaneen. Agglutination suspensions manufactured by 

Wellcome Laboratories were used. 
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 Group C - This group consisted of 330 patients with bacteriologically proven 

typhoid fever. Of these, 275 were presented to Themba Hospital between De-

cember 1974 and December 1978. The Widal test was performed either 

at the Themba Hospital laboratory using Wellcome reagents or at the SAIMR la-

boratory in Nelspruit using the Institute's own reagents. The test was performed 

on admission and repeated in most cases after 7-10 days. Only the highest agglu-

tinin titer was recorded in the results. The remaining 55 patients were pre-

sented to the other hospitals (listed in group D) and the Widal test was performed 

only on admission 

Group D - The last group consisted of 763 patients with clinically suspected ty-

phoid fever. Presentarion was in various hospitals in the northern Transvaal be-

tween December 1974 and March 1979 (Themba Hospital near Nelspruit, Donald 

Fraser Hospital in Venda, Elim Hospital near Pietersburg, Blouberg and Helene 

Franz Hospitals in Lebowa, and Pietersburg Hospital). the SAIMR laborato-

ries in Pietersburg and Nelspruit and the hospital laboratories in Themba and 

Elim. 
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AIM- To find the role of widal test in pyrexia sus-

pected patients.  

 

OBJECTIVES- To determine widal test in pyrexia 

suspected patients. 
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Methodology 

Study design and data source Systematic review of the published literature of 

observational studies was conducted. Original studies providing data on the diag-

nostic value of Widal test were identified through a computerized search using 

databases of Medline/PubMed, Google Scholar, HINARI (Health Inter Net-

work Access to Research Initiative) and manual search with detailed search-

strategy and cross-checking of reference lists. The search terms used to search the 

database were diagnostic value, sensitivity, specificity, positive predictive value 

(PPV) and negative predictive value (NPV) and test efficiency of Widal test. 
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RESULT AND OBSERVATIONS 

 

S.NO AUTHOR YEAR PLACE FINDINGS 

1. Buddha Basnyat et.al 

 

2021 

 

China 

 

About 14 million people 

are affected annually with 

136 000 deaths The 

Typhidot test had an aver-

age sensitivity of 66% 

(59% to 73%) with a spec-

ificity of 81% 

 

2. Pooja chaubey 

 

2018 

 

Bhopal 

 

10 participants were fe-

males and 22 were males 

in blood culture and 20 

were positive, 12 were 

negative. Total 62 cases of 

S. typhi were identified 

with the total prevalence 

of typhoid fever. The total 

number of patients who 

have indicative of recent 

infection by either of O 

and H antigens. 

 

3. Akili Mawazo et.al 

 

2018 

 

Tanzania 

 

158 patients participated 

in the study, 128 (81%) 

tested positive for the 

Widal test and 17 (11%) 

patients were stool culture 

positive. Widal test rec-

orded 81.5% sensitivity, 

18.3% specificity, 10.1% 

positive predictive value 

and 89.7%. 
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4. Godwin Terver Jombo 

et.al 

 

2016 

 

Nigeria 

 

the 389 patients suspected 

patients to have typhoid 

fever, 61.2% (238) were 

males and 38.8% (51) fe-

males; the age range was 

four and 72 years with a 

median age of 56 and bi-

modal ages of 41 and 52 

years. 

 

5. Hylemarian Mihiritie 

mengist et.al 

 

2015 

 

Ethiopia 

 

A total of 16 articles were 

included in the systematic 

review with the oldest 

publication in the year 

1994 and the recent in 

2015. The reviewed arti-

cles included 50 sample 

size with the smallest and 

1735 samples with the 

largest. 

 

6. Indu Sharma et.al 

 

2014 

 

Assam 

 

Highest agglutination for 

the overall data for the 

positive cases were found 

to be in H antigen with a 

titre of 1:80 in 56 patients 

followed by 1:640 titre in 

54 patients, 1:160 titre in 

33 patients and in 1:320 ti-

tre in 31 patients. Highest 

titre was observed that in 

O antigen in 34 patients 

followed by 1:640 titre in 

32 patients, 1:160 titre in 
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33 patients and 1:320 titre 

in 27 patient  

 

7. Tarique Aziz et.al 

 

2012 

 

India 

 

A total of 16 articles were 

included in the systematic 

review with the oldest 

publication in the year 

1994 and the recent in 

2015. The reviewed arti-

cles included 50 sample 

size with the smallest and 

1735 samples with the 

largest. 

 

8. P C Somerville 1980 

 

Petersburg Highest agglutination for 

the overall data for the 

positive cases were found 

to be in H antigen with a 

titre of 1:80 in 56 patients 

followed by 1:640 titre in 

54 patients, 1:160 titre in 

33 patients and in 1:320 ti-

tre in 31 patients. Highest 

titre was observed that in 

O antigen in 34 patients 

followed by 1:640 titre in 

32 patients, 1:160 titre in 

33 patients and 1:320 titre 

in 27 patient  

 

 Titer values from 1:80 

and above were regarded 

as significant and there-

fore positive for the Sal-

monella antigen. A total 

of 50 (62.5% approx) out 
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of the 80 children had sig-

nificant (O titre ≥ 1:80, H 

titre ≥ 1:80) slide aggluti-

nation titer values and 

therefore were regarded as 

positive. 

Titres of 1:200 or greater 

for either H or 0 aggluti-

nins were recorded for 

75,2% of patients with 

bacteriologically proven 

typhoid fever, 4,6% of 

healthy subjects residing 

in an endemic area and 

7,5% of patients present-

ing with non-typhoid fe-

vers. 
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DISCUSSION 

Typhoid fever is a major public health problem associated with significant mor-

bidity and mortality in many countries[9].Blood culture has remained the gold 

standard test in diagnosis of typhoid fever, but its utility in early diagnosis is lim-

ited in early phase of illness thereby making the isolation of the organism diffi-

cult. Although the Widal test at this cut-off titer performed relatively well in terms 

of sensitivity, specificity and NPV, its PPV was low. It has been argued that PPV 

is the most important measure of a clinical diagnostic method since it represents 

the proportion of patients with positive test results that are correctly diag-

nosed[10]. The PPV is not intrinsic to the test; it is affected by prevalence of the 

disease. There are several difficulties associated with evaluation of the Widal test. 

 Firstly, levels of agglutinins detectable in the non-infected populations of differ-

ent areas vary considerably by time and place depending on the endemicity of the 

disease, which affects test performance. For example, the sensitivity and speci-

ficity of a Widal test. Widal positivity is more of an epidemiological evaluation 

rather than clinical because a rising titer repeated after two weeks duration should 

be demonstrated before it is of clinical significance, although this has also been 

under serious criticism in recent years. Sharing of O and H antigens by other 

Salmonella serotypes and other members of Enterobacteriaceae makes the role of 

widal test even more controversial in diagnosing typhoid fever 
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As the world continue fighting against antimicrobial resistance, correct, rapid and 

accurate di‐ agnosis is needed toward archiving the goal. In Tanzania, febrile pre-

senting diseases such ty‐ phoid fever are among the disease which are commonly 

diagnosed [10]. Therefore an experi‐ ment was done to evaluate the diagnostic 

accuracy of the commonly performed Widal test and stool culture while keeping 

blood culture as a golden standard. 

The overall sensitivity of titer positive Widal test was about 71.4%, similar with 

anti TO titer be‐ cause there was no only anti TH titer positive culture proven 

typhoid fever identified. because there was no only anti TH titer positive culture 

proven typhoid fever identified 

 Widal testing done on acute phase serum of patients suspected to has typhoid 

fever had limited diagnostic capability given its low sensitivity in which among 

all typhoid cases only 26% had diagnostic titer while 53.6% had O and H titer 

less than 1:40  

, the definitive diagnosis of typhoid fever can be a problem to clinicians because 

as a clinical entiry it differs in many respects from the description in textbooks 

based mainly on experience in developed countries. The protean features which 

may be encountered have been well described by Wicks and others; in Rhodesia. 

The traditional views that agglutinin titres only become positive towards the end 
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of the second week ofthe illness, rising through the third week, and that H agglu-

tinin titres are ofvery limited value, do not appear to be generally true in this 

region. 

 Wicks er al. 5 and Senewiratne6 both found that high agglutinin titres could be 

demonstrated at an early stage in the illness, often during the first week. This 

suggests that, in an endemic area with frequent exposure to S. typhi and antigen-

ically related salmonellae, the immune response may often not be a primary one 
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Conclusion 

 The systematic review results show that the reliability of Widal test is com-

paratively poor. Therefore, Widal test should not be used as a diagnostic 

tool to rule out typhoid fever unless supported by invasive clinical pictures 

and other confirmatory tests. 

 Both O and H agglutinin titres of 1/200 are recommended as being consid-

ered of diagnostic significance; also the Widal test being easy to perform, 

inexpensive, and relatively non-invasive test can be of diagnostic value in 

situations where blood cultures cannot be obtained. 

 It is concluded, that even today, the Widal test remains one of the best, 

easily accessible, cheap and simple method in comparison to other molec-

ular and biochemical test for the diagnosis of typhoid fever. 

 The Widal test still has an important role to play in the diagnosis of typhoid 

fever in this region. A titre of 1:200 of either H or 0 agglutinin in a patient 

suspected on clinical grounds of having typhoid fever is a significant indi-

cator of active infection, but a rising titre muse be looked for. Apart from 

bacteriological isolation of S. typhi (which also is not full proof, since a 

carrier state may exist) a fourfold rising agglutinin titre IS the most defin-

itive evidence for a current attack of typhoid fever. Blood cultures should 

always be examined early in the disease and the Widal test must be re-

peated after a period of at least 7 - 10 days. The effect of chloramphenicol 

on depressing the antibody titre must also be borne in mind. 

 Total 62 cases of S. Typhi or paratyphi were identify with the total preva-

lence of typhoid fever. Widal test is 30 patients were observed and blood 

culture were observed 32 patients. 

 



 
 

50 
 

 

REFERENCE 

 

1. Statler VA, Marshall GS. Evaluation of Prolonged and Recurrent Unex-

plained Fevers. Pediatr Ann 2018; 47(9): e347–53 

2. Ramamoorthy K, Bang M. Pyrexia of unknown origin. API India. Medi-

cine CME 2004. p. 385–90 

3.  Leggett J. Approach to fever or suspected infection in the normal host. In: 

Lee G, Ausiello D, editors. Cecil medicine. 23rd edition Saunders Elsevier; 

2008. p. 2112—24 [chapter 302]. 

4.  The Commission for Thermal Physiology of the International Union of 

Physiological Sciences.Glossary of terms for thermal physiology 3rd edi-

tion. Jpn J Physiol 2001;51(2):245—80. 

5. Boulant JA. Role of the preoptic-anterior hypothalamus in thermoregula-

tion and fever. Clin Infect Dis 2000;31 Suppl 5:S157-61. [Crossref] [Pub-

Med] 

6. Egi M, Morita K. Fever in non-neurological critically ill patients: A sys-

tematic review of observational studies. J Crit Care 2012;27:428-33. 

[Crossref] [PubMed] 

7. Graneto JW. Pediatrics, fever emedicine specialities, emergency medicine, 

paediatric Updated 20.05.10; 2010 

8.  Park DW, Egi M, Nishimura M, et al. The Association of Fever with Total 

Mechanical Ventilation Time in Critically Ill Patients. J Korean Med Sci 

2016;31:2033-41. [Crossref] [PubMed]. 

9. Laupland KB, Shahpori R, Kirkpatrick AW, et al. Occurrence and outcome 

of fever in critically ill adults. Crit Care Med 2008;36:1531-5. [Crossref] 

[PubMed] 



 
 

51 
 

10. Mackowiak PA. Temperature regulation and pathogenesis of fever. Man-

dell, Douglas and Bennett’s Principles and practise of infectious disease, 

vol. 1, 6th edition Elsevier Churchill Livingstone; 2005. pp. 703—718 

11. Leon LR. Cytokine regulation of fever: studies using gene knockout mice. 

J Appl Physiol 2002;92:2648—55 

12. Todd WTA, Lockwood DNJ, Nye FJ, Wilkins EGL, Carey PE. Infections 

and immune failure. In: Haslett C, Chilves ER, Boon NA, Colledge NR, 

editors. Davidson’s principle and practise of medicine. 19th edition 

Churchill Livingstone Elsevier Limited; 2002. p. 8—115 [chapter 1]. 

13.  Mackowiak PA. Temperature regulation and pathogenesis of fever. Man-

dell, Douglas and Bennett’s Principles and practise of infectious disease, 

vol. 1, 6th edition Elsevier Churchill Livingstone; 2005. pp. 703—718 

14. Dinarello CA, Gelfand JA, Fever and hyperthermia. In: Fauci AS, Kasper 

DL, Longo DL, Braunwald E, Hauser SL, Jameson JL, Loscalzo J, editors. 

Harrison’s principles of internal medicine. McGraw-Hill’s Company, 17th 

edition, 2005, p. 90—4 [chapter 17]. 

15. Springhouse. Fever in handbook of signs & symptoms. 3rd edition Lip-

pincott Williams & Wilkins; 2006. Available at: http://www.wrongdiagno-

sis.com/m/mononucleosis/bookdiseases-5a.htm 

16. Trautner BW, Caviness AC, Gerlacher GR, Demmler G, Macias CG. Pro-

spective evaluation of the risk of severe bacterial infection in children who 

present to the emergency department with hyperpyrexia (temperature of 

106 degrees F or higher). Pediatrics 2006;118(July (1)):34—40 

17. Swash M. Patient and doctor-physical examination; temperature. In: 

Hutchinson’s clinical methods. 21st edition WB Saunders Harcourt Publi-

cation Limited; 2002. p. 17—8 

18. Brusch JL, Garvey T, Corales R, Schmitt SK. Typhoid fever. Emedicine 

specialties infectious disease. updated Apr 8, 2010. Available at: 

www.emedicine.medscape.com/ specialities. 

http://www.wrongdiagnosis.com/m/mononucleosis/bookdiseases-5a.htm
http://www.wrongdiagnosis.com/m/mononucleosis/bookdiseases-5a.htm


 
 

52 
 

19.  Wikipedia. Fever; updated September 2009. Retrieved December 2010, 

from: www.wikipedia.org 

20.  Franco-Paredes C, Mehrabi D, Calle JC, Jurado RL. Night sweats revis-

ited. Infect Dis Clin Pract 2002;11:291—3. 

21. Petersdorf RG, Beeson PB; Fever of unexplained origin: report on 100 

cases. Medicine (Baltimore). 1961 Feb40:1-30. 

22. Chien YL, Huang FL, Huang CM, et al; Clinical approach to fever of un-

known origin in children. J Microbiol Immunol Infect. 2015 Oct 9. pii: 

S1684-1182(15)00830-0. doi: 10.1016/j.jmii.2015.08.007. 

23. Rabinstein AA, Sandhu K. Non-infectious fever in the neurological inten-

sive care unit: incidence, causes and predictors. J Neurol Neurosurg Psy-

chiatry. 2007;78:1278–80. doi: 10.1136/jnnp.2006.112730. [PMC free ar-

ticle] [PubMed] [CrossRef] [Google Scholar 

24. Parry CM, Hien TT, Dougan G, White NJ, Farrar JJ. Typhoid fever. N Engl 

J Med. 2002 Nov 28;347(22):1770-82. [PubMed: 12456854] 

25. Bhutta Z.A, and K.M. Hendricks. 1996. Nutritional management of persis-

tent diarrhoea in childhood: a perspective from the developing world. J Pe-

diatr Gastr Nutr., 22: 17-37 

26. Alikhan NF, Zhou Z, Sergeant MJ, Achtman M. A genomic overview of 

the population structure of Salmonella. PLoS Genet. 2018 

Apr;14(4):e1007261. [PMC free article: PMC5886390] [PubMed: 

29621240]  

27. Heymans R, Vila A, van Heerwaarden CAM, Jansen CCC, Castelijn GAA, 

van der Voort M, Biesta-Peters EG. Rapid detection and differentiation of 

Salmonella species, Salmonella Typhimurium and Salmonella Enteritidis 

by multiplex quantitative PCR. PLoS One. 2018;13(10):e0206316. [PMC 

free article: PMC6201931] [PubMed: 30359449] 

http://www.wikipedia.org/


 
 

53 
 

28. Gu D, Wang Z, Tian Y, Kang X, Meng C, Chen X, Pan Z, Jiao X. Preva-

lence of Salmonella Isolates and Their Distribution Based on Whole-Ge-

nome Sequence in a Chicken Slaughterhouse in Jiangsu, China. Front Vet 

Sci. 2020;7:29. [PMC free article: PMC7046563] [PubMed: 32154275] 

29.  Moudgil KD, Narang BS. Pathogenesis of typhoid fever. Indian J Pediatr. 

1985 JulAug;52(417):371-8. [PubMed: 4093170] 

30. Lianou A, Nychas GE, Koutsoumanis KP. Variability in the adaptive acid 

tolerance response phenotype of Salmonella enterica strains. Food Micro-

biol. 2017 Apr;62:99-105. [PubMed: 27889173] 

31. Kohbata S, Yokoyama H, Yabuuchi E. Cytopathogenic effect of Salmo-

nella typhi GIFU 10007 on M cells of murine ileal Peyer's patches in li-

gated ileal loops: an ultrastructural study. Microbiol Immunol. 

1986;30(12):1225-37. [PubMed: 3553868] 

32.  van de Vosse E, Ali S, de Visser AW, Surjadi C, Widjaja S, Vollaard AM, 

van Dissel JT. Susceptibility to typhoid fever is associated with a polymor-

phism in the cystic fibrosis transmembrane conductance regulator (CFTR). 

Hum Genet. 2005 Oct;118(1):138-40. [PubMed: 16078047]  

33. Hornick RB. Pathogenesis of typhoid fever. J Egypt Public Health Assoc. 

1970;45(1):247- 59. [PubMed: 5484829] 

34. Bhutta ZA. Current concepts in the diagnosis and treatment of typhoid fe-

ver. BMJ. 2006 Jul 08;333(7558):78-82. [PMC free article: PMC1489205] 

[PubMed: 16825230]  

35. Mogasale V, Ramani E, Mogasale VV, Park J. What proportion of Salmo-

nella Typhi cases are detected by blood culture? A systematic literature 

review. Ann Clin Microbiol Antimicrob. 2016 May 17;15(1):32. [PMC 

free article: PMC4869319] [PubMed: 27188991] 

36.  Gilman RH, Terminel M, Levine MM, Hernandez-Mendoza P, Hornick 

RB. Relative efficacy of blood, urine, rectal swab, bone-marrow, and rose-



 
 

54 
 

spot cultures for recovery of Salmonella typhi in typhoid fever. Lancet. 

1975 May 31;1(7918):1211-3. [PubMed: 48834]  

37. Näsström E, Jonsson P, Johansson A, Dongol S, Karkey A, Basnyat B, 

Tran Vu Thieu N, Trinh Van T, Thwaites GE, Antti H, Baker S. Diagnostic 

metabolite biomarkers of chronic typhoid carriage. PLoS Negl Trop Dis. 

2018 Jan;12(1):e0006215. [PMC free article: PMC5802941] [PubMed: 

29373578]  

38. Mawazo A, Bwire GM, Matee MIN. Performance of Widal test and stool 

culture in the diagnosis of typhoid fever among suspected patients in Dar 

es Salaam, Tanzania. BMC Res Notes. 2019 Jun 05;12(1):316. [PMC free 

article: PMC6551910] [PubMed: 31167646] 

39. Goay YX, Chin KL, Tan CL, Yeoh CY, Ja'afar JN, Zaidah AR, Chinni SV, 

Phua KK. Identification of Five Novel Salmonella Typhi-Specific Genes 

as Markers for Diagnosis of Typhoid Fever Using Single-Gene Target PCR 

Assays. Biomed Res Int. 2016;2016:8905675. [PMC free article: 

PMC5126401] [PubMed: 27975062]  

40. Lanata CF, Levine MM, Ristori C, Black RE, Jimenez L, Salcedo M, Gar-

cia J, Sotomayor V. Vi serology in detection of chronic Salmonella typhi 

carriers in an endemic area. Lancet. 1983 Aug 20;2(8347):441-3. [Pub-

Med: 6192305] 

41.  Punjabi NH, Hoffman SL, Edman DC, Sukri N, Laughlin LW, Pulungsih 

SP, Rivai AR, Sututo, Moechtar A, Woodward TE. Treatment of severe 

typhoid fever in children with high dose dexamethasone. Pediatr Infect Dis 

J. 1988 Aug;7(8):598-600. [PubMed: 3050856] 

42. GBD 2017 Typhoid and Paratyphoid Collaborators. The global burden of 

typhoid and paratyphoid fevers: a systematic analysis for the Global Bur-

den of Disease Study 2017. Lancet Infect Dis 2019;19:369-81. doi: 

10.1016/S1473-3099(18)30685-6 pmid: 30792131 



 
 

55 
 

43. Crump JA. Progress in typhoid fever epidemiology. Clin Infect Dis 

2019;68(Suppl 1):S4-9. doi: 10.1093/cid/ciy846 pmid: 30767000 

44. Britto C, Pollard AJ, Voysey M, Blohmke CJ. An appraisal of the clinical 

features of pediatric enteric fever: systematic review and meta-analysis of 

the age-stratified disease occurrence. Clin Infect Dis 2017;64:1604-11. doi: 

10.1093/cid/cix229 pmid: 28369224 

45. Mohanty S, Gaind R, Sehgal R, Chellani H, Deb M. Neonatal sepsis due 

to Salmonella Typhi and Paratyphi A. J Infect Dev Ctries 2009;3:633-8. 

doi: 10.3855/jidc.557 pmid: 19801808 

46. Azmatullah A, Qamar FN, Thaver D, Zaidi AK, Bhutta ZA. Systematic 

review of the global epidemiology, clinical and laboratory profile of enteric 

fever. J Glob Health 2015;5:020407. doi: 10.7189/jogh.05.020407 pmid: 

26649174 

47. Andualem T Abebe N Kebede S Gebre-Selassie A Mihret H Alemayehu A 

comparative study of Widal test with blood culture in the diagnosis of ty-

phoid fever in febrile patientsBMC Res Notes2014665310.1186/1756-

0500-7-653. 

48. G Beyene D Asrat Y Mengistu A Aseffa J Wain Typhoid fever in EthiopiaJ 

Infect Dev20082610.3855/jidc.160 

49. Crump JA, Sjölund-Karlsson M, Gordon MA, Parry CM. Epidemiology, 

clinical presentation, laboratory diagnosis, antimicrobial resistance, and 

antimicrobial management of invasive Salmonella infections. Clin Micro-

biol Rev. 2015;28(4):901–937. doi: 10.1128/CMR.00002-15. [PMC free 

article] [PubMed] [CrossRef] [Google Scholar] 

50. Sanhez-Vargas FM, Abu-El-Haija MA, Gomez-Duarte OG. Salmonella in-

fections: an update on epidemiology, management, and prevention. Travel 

Med Infect Dis. 2011;9(6):263–277. doi: 10.1016/j.tmaid.2011.11.001. 

[PubMed] [CrossRef] [Google Scholar] 



 
 

56 
 

51. Duthie R, French GL. Comparison of methods for the diagnosis of typhoid 

fever. J Clin Pathol. 1990;43(10):863–865. doi: 10.1136/jcp.43.10.863. 

[PMC free article] [PubMed] [CrossRef] [Google Scholar 

52.  Mengist HM, Tilahun K. Diagnostic value of widal test in the diagnosis of 

typhoid fever: a systematic review. J Med Microbiol Diagn. 2017;6:248. 

doi: 10.4172/2161-0703.1000248. [CrossRef] [Google Scholar] 

53.  Olopoenia LA. Classic methods revisited: widal agglutination test—100 

years later: still plagued by controversy. Postgrad Med J. 

2000;76(892):80–84. doi: 10.1136/pmj.76.892.80. [PMC free article] 

[PubMed] [CrossRef] [Google Scholar] 

54. Andualem G, Abebe T, Kebede N, Gebre-Selassie S, Mihret A, Alemayehu 

H. A comparative study of Widal test with blood culture in the diagnosis 

of typhoid fever in febrile patients. BMC Res Notes. 2014;7(1):653. doi: 

10.1186/1756- 0500-7-653. [PMC free article] [PubMed] [CrossRef] 

[Google Scholar] 

55. Mengist HM, Tilahun K. Diagnostic value of widal test in the diagnosis of 

typhoid fever: a systematic review. J Med Microbiol Diagn. 2017;6:248. 

doi: 10.4172/2161-0703.1000248. [CrossRef] [Google Scholar] 

56. Keddy KH, Sooka A, Letsoalo ME, Hoyland G, Chaignat CL, Morrissey 

AB, et al. Sensitivity and specificity of typhoid fever rapid antibody tests 

for laboratory diagnosis at two sub-Saharan African sites. Bull World 

Health Organ. 2011;89(9):640–647. doi: 10.2471/BLT.11.087627. [PMC 

free article] [PubMed] [CrossRef] [Google Scholar] 

57. Willke A, Ergonul O, Bayar B. Widal test in diagnosis of typhoid fever in 

Turkey. Clin Diagn Lab Immunol. 2002;9(8):938–941. doi: 

10.1128/CDLI.9.4.938-941.2002. [PMC free article] [PubMed] [CrossRef] 

[Google Scholar] 



 
 

57 
 

58. Mengist HM, Tilahun K. Diagnostic value of widal test in the diagnosis of 

typhoid fever: a systematic review. J Med Microbiol Diagn. 2017;6:248. 

doi: 10.4172/2161-0703.1000248. [CrossRef] [Google Scholar] 

59. Malisa A, Nyaki H. Prevalence and constraints of typhoid fever and its 

control in an endemic area of Singida region in Tanzania: lessons for ef-

fective control of the disease. J Public Health Epidemiol. 2010;2(5):93–99. 

[Google Scholar] 

60. Enabulele O, Awunor SN. Typhoid fever in a tertiary hospital in Nigeria: 

Another look at the Widal agglutination test as a preferred option for diag-

nosis. Niger Med J. 2016; 57(3): 145-149 

61. Hosoglu S, Celen M, Geyik MF. Risk factors for typhoid fever among adult 

patients in Diyarbakir, Turkey. Epidemiol Infect, 2006; 134: 612-616 

62. Balfour JA, Todd PA, Peters DH. A review of its pharmacology and ther-

apeutic efficacy in various infections. Drug, 1995; 49(5): 794-850 

63. Esperson F, Hoiby N, Herts JB. Cross reaction between Salmonella typhi 

and 24 other bacterial species by CIEP. Acta Pathol Microbiol Scand, 

1980; 81: 243–248. 

64. Kulkarni, M.L. and Rego, S.J. (1994) Value of Single Widal Test in the 

Diagnosis of Typhoid Fever. [online] available at: [Accessed 4 January, 

2011] 

65. S. Air. med. J.. 59,851 (1981) 

  



 
 

58 
 

PLAGIARISM REPORT 

 

 

 

 

 

 

 

 




