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 ABSTRACT 

 

Recently there has been a public panic about an increase in cases of typhoid fever. 

Typhoid fever is caused by Salmonella typhi which is common and constitutes a major 

public health problem in developing countries including sub – Saharan Africa, South 

America and parts of Asia. Its clinical features are not specific and available serologic 

diagnostic methods are sometimes inconclusive coupled with difficulties in 

bacteriological isolation of the organism due to widespread use of antibiotics and 

inadequate microbiological facilities. There is also a diagnostic dilemma with resultant 

misdiagnosis leading to delayed diagnosis with attendant higher risk of complications in 

some cases and inappropriate therapy in others due to over diagnosis. This 

communication is reviewing modalities and appropriate recommendations are made to 

enhance prompt and proper diagnosis so that appropriate therapy can be given. 
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________________________________________________________________________ 

 

INTRODUCTION 

 

Typhoid fever, which is caused by Salmonella 

typhi is a major public health problem in most 

developing countries (John et al., 2004). In 

industrialized countries, they commonly occur in 

returning travelers and immigrants who return to 

visit their family. Typhoid fever is a notable 

disease. The genomes of Salmonella typhi has 

recently been sequenced offering the possibility 

of new insights into their resistance pattern and 

therapy (Heidilberg et al., 2000). 

 

Recently, there has been a public panic across 

the country about an apparent increase in 

clinically and laboratory diagnosed typhoid fever 

(Onuigbo, 1990). Typhoid fever may be difficult 

to distinguish clinically from other causes of 

febrile illnesses like malaria as the symptoms 

and signs overlap. Febrile children tend to be 

treated simultaneously for malaria and typhoid 

fever (Nsutebu et al., 2003). Recently, there was 

upsurge of chloroquine treatment failure due to 

inappropriate use by practitioners and patients 

(Olanrewaju, Abdulwahab, 2001) and also 

emerging multi drug resistant strains of 

Salmonella typhi (Kabir et al., 2000). There 

appears to be a diagnosis dilemma resulting in 

misdiagnosis and overdiagnosis. 

 

In this review article, the diagnostic modalities 

including the various clinical manifestations, 

laboratory indices and reports of various findings 

in population of patients with suspected typhoid 

fever as well as complications and inappropriate 

diagnosis is presented. Suggestions and 

recommendations are proffered in order to 

streamline the management of cases of suspected 
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typhoid fever and reduce the frequency of over 

diagnosis. The use of appropriate antibiotic 

therapy in confirmed cases in view of the 

emergence of multi drug resistance Salmonella 

typhi is emphasized. 

 

CLINICAL FEATURES 

 

The incubation period ranges from less than 

1week to 3weeks. Classically, the fever is of 

gradual onset in the first week, remittent in the 

second week and falling in the third week. The 

patients complain of headache, anorexia, vague 

abdominal pain, constipation or diarrhea and dry 

cough. Occasional features include sore throat, 

epistaxis, coated tongue and pulse that is slow 

relative to the severity of the fever. The 

presentation with rose spots is usually 

uncommon especially in blacks due to skin color 

(Olubuyide, 1992). 

 

Rose spots are scanty, pink macules, usually on 

the trunk, that blanch on pressure and are seen 

from the second week onwards. Untreated 

patients can become toxic, mentally stuporose 

and may develop intestinal perforation (ileal 

perforation), gastro intestinal haemorrhage, 

coma, shock, pneumonia, nephritis and acute 

psychosis (Bosman, 1998). These often occur in 

cases of misdiagnosis with delay in 

commencement of therapy and cases of 

inappropriate therapy due to multi drug 

resistance. There is a belief among medical 

practitioners about an epidemic of typhoid fever 

(Nsulebu 2003; Ngwu and Agbo, 2003). Hence 

most patients with non – specific symptoms are 

diagnosed and treated as typhoid fever or they 

are treated simultaneously for malaria and 

typhoid (Nsutebu, 2003) resulting in over 

diagnosis and poly-pharmacy. 

 

Typhoid fever is diagnosed by isolation of 

Salmonella typhi from blood, bone marrow, 

duodenum aspirate or rose spots which is not 

common in the blacks (Olubuyide, 1992). 

 

The widal test (based on the detection of 

agglutinating antibodies to “O” somatic and “H” 

(flagellar) antigens is often used, but may give 

false positive or false negative results. 

 

Serologic methods along with clinical diagnosis 

are the mainstay of diagnosis of typhoid fever in 

Nigeria. The most popular serologic test is the 

widal test. The standard widal test involves serial 

dilutions of the patients serum which is 

incubated with standard somatic (“O”) and 

flagella (H) antigen of Salmonella typhi and 

subquently examined for presence of 

agglutination. 

 

The reciprocal of the highest dilution giving a 

positive agglutination is regarded as the titre. 

Following an infection, the somatic (O) antibody 

appears first followed later by the antibody to the 

flagellar antigen (H) that usually persists longer. 

The antibody to the Vi antigen though not often 

measured indicates that the salmonella organism 

is present either in acute or chronic state if the 

level is more than 1:5. 

 

In a study in Ebonyi State (Eastern Nigeria) 

(Ngwu et al., 2003) to determine the value of 

clinical versus laboratory diagnosis in 260 

patients clinically diagnosed to have typhoid 

fever; only 134(51.5%) were confirmed positive 

using widal test and bacteriological culture 

methods. The remaining 49.5% were cases of 

over diagnosis. In another study (Olabuyide et 

al., 1987) 635 patients clinically diagnosed to 

have typhoid fever in Lagos, Nigeria, 79.5% 

were positive for the widal agglutination test 

using 1:160 as the cut-off antibody titre while 

101(16%) had positive culture for Salmonella 

species. Twenty percent and more than 80% 

were cases of over diagnosis using the widal and 

bacterialogical isolation methods as the 

diagnostic criteria respectively. In Cameroon 

(Nsutebu, 2003) there was a lower result of 2.5% 

confirmed typhoid fever by culture and high 

salmonella antibody titres in their study of 200 

consecutive patients with febrile illness. 

 

There is diagnostic dilemma in the issue of 

chronic carriers. A chronic carrier is a person 

who excretes typhoid bacilli in the stool or urine 

for a period of 12 months without exhibiting the 

systemic effects of the disease. A convalescent 

carrier is a patient who has recovered from the 

clinically detectable disease but continues to 

excrete the organisms in urine or stool for a 

limited period of several weeks. In Ibadan (South 

west Nigeria) about 2 – 4% of patients become 

chronic carriers (Olubuyide et al., 1987) the 

majority being feacal carriers. In areas where 

Schistosoma haematobium is common a chronic 

urinary carrier state results from localization of 

typhoid bacilli in schistosomiasis, the 

schistosoma-salmonella complex (Olubujide, 

1992). A variant is a patient who has chronic foci 

of infection but in whom Salmonella typhi is 

shed intravascularly rather than in stool or urine. 



Int. Jor. P. App. Scs., 2(3):32-36, 2008___________________________________www.ijpas.com 

 

 34 

These chronic carriers are asymptomatic but are 

of public health importance, as they constitute a 

source of reservoir of infections that could be 

transmitted by others. Usually, the results of 

serology and bacteriological cultures are usually 

positive. They need to be identified and managed 

appropriately to reduce further transmission of 

Salmonella typhi infection. 

 

In a study in Maiduguri and Jos (Mohammed et 

al., 1992) in Nigeria, they found reciprocal “O” 

and “H” antibody titres of > 160 in 92.7% and 

90.7% respectively in their patients with 

symptoms and signs suggestive of typhoid fever 

when compared with healthy controls of whom 

95.3% and 66.3% had reciprocal titres (<80 for 

“O” and “H” antibodies respectively). They 

suggested that reciprocal “O” antibody of 160 

and above in ill patients whose symptoms and 

signs are compatible with typhoid could be 

considered diagnostic using a single widal test. 

 

However in a survey in Cameroon, employing a 

questionnaire and check list to evaluate the 

performance of the widal test in two provinces 

(Nsutebu et al., 2002) found that most of the 

visited laboratories (88%) performed the widal 

slide agglutination test as opposed to the 

conventional tube agglutination. This is what 

occurs in majority of laboratories in Nigeria, 

there is hardly any laboratory employing the tube 

agglutination method (Onyekwere and Ogbera, 

2007). The results from this rapid slide 

agglutination are very subjective with even a 

poorer specificity and high positives than the 

tube method. 

 

This is actually responsible for the over 

diagnosis of typhoid fever. False positive widal 

tests have been reported for patients with non-

enteric salmonella infection, for example 

Malaria,  Typhus, Immunological disorders, 

chronic liver disease and cryptococcal 

meningitis. The elevated antibody titres in these 

conditions may be due to cross reacting or an 

anamnestic response. Also prior use of 

antibiotics as seen with the widespread antibiotic 

abuse can dampen antibody response giving a 

low titre in the widal test even in the face of 

bacteriologicially confirmed typhoid fever 

resulting in misdiagnosis (Robertson and 

Abdulwahab, 1970; Ohanu et al., 2003). 

 

Other serological methods with better sensitivity 

and specificity are being investigated such as 

latex agglutination, and dot enzyme linked 

immunoassay. 

 

In a survey Zulfigar and Nasem (1999) found a 

sensitivity and specificity of 95% and 86% 

respectively employing the typhidot and typhidot 

immunoassay in accurately diagnosing typhoid 

fever. 

 

BACTERIOLOGICAL ISOLATION OF 

SALMONELLA 

 

This remains the gold standard in the diagnosis 

of typhoid fever. Isolation from blood culture or 

bone marrow aspirate in situation of prior 

antibiotic use especially within the first week of 

infection. Stool or urine cultures become positive 

from the second week of infection. The 

widespread use of antibiotics, the lack of 

adequate microbiological facilities and the 

invasive nature of bone marrow aspirate that also 

requires skill make the isolation of the organism 

difficult resulting in mis-diagnosis and higher 

risk of complications. In a study in Lagos 

metropolis (Akinyemi et al., 2000), six hundred 

and thirty five patients clinically diagnosed to 

have typhoid fever, isolation of the organisms 

was possible in only 101(15.9%). This is similar 

to the findings in other reports (Nsutebu et al., 

2002; Ohanu et al., 2003; Olubuyide, 1992). 

 

CONCLUSION AND RECOMMENDATION 

 

Typhoid fever, though common, appears to be 

over diagnosed because the common clinical 

features are non-specific. There is a lot of 

reliance on the widal agglutination test which 

though has some usefulness appears to be abused 

due to improper performance and interpretations. 

The consequences are that potentially fatal 

illnesses such as malaria, non-typhoid 

salmonellosis, endocarditis and urinary tract 

infections are missed. While bacteriological 

isolation of the Salmonella typhi organism 

remains the gold standard, this is sometimes not 

feasible particularly in our setting and therefore 

reliance on this may result in misdiagnosis with 

risk of complications from typhoid fever. 

Combination of the following measures will 

certainly lead to proper diagnosis and careful 

clinical assessment: 

 

Exclusion of other common causes of pyrexia in 

our locality by microscopy of blood film, culture 

of blood, urine and stool samples serologic 

methods preferably the tube dilution method of 
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widal test or the newer dot immunoassay. In case 

of widal test a single titre of >1:160 or a four 

fold increase in titres between 2 samples taken at 

least 10 – 14 days apart, the isolation of the 

organisms where possible. 

 

In inconclusive cases with suggestive clinical 

features a therapeutic trial is warranted but the 

presence of multi drug resistant Salmonella 

species (Anthony et al., 2003; Kabir et al., 2000) 

should be borne in mind in the choice of 

antibiotics. 
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