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Abstract 

   
Typhoid fever was a chronic systemic infection caused by Salmonella enteric, serovar typhoid, gram-negative 

bacteria. Low sanitation and public health standards are serious public health issues in underdeveloped 

countries in the tropics and subtropics. Multidrug resistant (MDR) typhoid fever has a varied diagnostic pattern 

and a higher rate of harmful impacts than regular typhoid fever (20%). The epidemiology, pathophysiology, 

clinical features, diagnosis, and current treatment trends for typhoid fever in children are discussed in this 

review article. Infections, relapsing, and typhoid fever were covered. 
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Introduction 

Typhoid was a chronic, infectious, and potentially 

fatal fever-related illness caused by Salmonella 

enteric serovars, Typhi, Paratyphi A, B, C were all 

typhoid Salmonella, though some are classified as 

non-typhoid Salmonella. Typhoid strains were human 

host-confined life forms that cause typhoid and 

paratyphoid fever, also known as enteric fever, 

Salmonella serovar Paratyphi A has been found to be 

involved in the emergence of enteric fever in some 

countries in Asia (Crump et al., 2004; Eng et al., 

2015). Typhoidal Salmonella spreads primarily 

through contaminated water or food with human 

feces (Antilln et al., 2017). The risk of disease was 

highest in poor economies where typhoidal 

Salmonella was endemic, there was poor hygiene and 

sanitation, and there was a lack of safe food and water 

(Gunn et al., 2014). Enteric fever in high-paying 

nations was generally acquired abroad and is related 

to travel to endemic areas, despite the fact that 

clusters may be related to sustenance preparers who 

were chronically infected with Salmonella serovar 

Typhi (Zaki et al., 2011). 

 

In the last two decades, salmonella typhoid has 

developed and spread multidrug resistance to 

common anti-typhoid drugs (chloramphenicol, co-

trimoxazole and ampicillin), particularly in South and 

Southeast Asia, including Pakistan (Mara et al., 

2010). MDRTF episodes necessitate the use of 

expensive and often inaccessible medications in order 

to be successfully treated. This adds to the weight of 

the medical services sector in developing countries. In 

this manner, emphasis should be placed on sickness 

avoidance, which can incorporate both short and 

long-term measures that must be strictly adhered to. 

Here and now, measures incorporate inoculation of 

the high-hazard populace in endemic zones and 

balanced and reasonable anti-microbial 

recommendations by wellbeing experts (Ochiai et al., 

2008).  These issues necessarily involve a collective 

approach from governments, the pharmaceutical 

industry, social insurance providers, and consumers. 

A typhoid immunization program in schools, in 

addition to the school-based organization of Td 

(typhoid and diphtheria), or, with the introduction of 

new conjugate antibody immunization, as part of the 

overall vaccination program, should be considered; 

other imperative preventive measures incorporate 

upgrades in sanitation, accessibility of clean drinking 

water, advancement of safe sustenance taking care of 

practices, and general wellbeing instruction (Park., 

1999). 

 

Epidemiology 

Typhoid fever was a tropical infectious disease, with 

80 % appearing in countries in Asia (Park et al., 1999, 

Kliegman et al., 2008). It was a water-borne, food-

borne disease spread by eating infected food or 

beverages (Rahman et al., 2007, WHO, 2003, Long, 

et al., 2003). The mode of transmission, clinical 

presentation, and consequences differ significantly 

between developing countries (Park, 1999, 

Davidson's, 2010). The most common were 

school children. The symptomatology of children and 

MDR patients varies widely (Rahman et al., 2007, 

Davidson's, 2010, Khan et al., 2007, Chinh et al., 

2000). Many countries, like Pakistan, Indonesia, 

Bangladesh, India, Vietnam, China, Malaysia and 

Tajikistan, are endemic for MDR typhoid (Park, 1999, 

Mirza et al., 1993, Gupta, 1999). Where S. Typhi 

infection was usually associated with migrant workers 

from the endemic zone, but epidemics can occur; 

sporadic infection occurs in Europe and North 

America, most widely in immigrants having returned 

home for holidays (Saha et al., 2006, Lianou et al., 

2017, Moudgil et al., 1985). 

 

Pathophysiology 

Immunogenicity, virulence, pathogenicity, and 

infection have all been identified as factors 

influencing the pathogenesis of typhoid fever, and 

Salmonella was the cause of typhoid fever in patients 

with weakened or compromised immunity; it was 

acid-sensitive bacteria, which commonly dies in the 

stomach (Kohbata et al., 1986). Even with low 

amounts of antacids and antihistamines, Salmonella 

colonization occurs in people with achlorhydria, food 

and beverages also act as buffers against gastric acid, 

permitting organisms to access the gastrointestinal  
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tract more easily (van de et al., 2005). Toxins, a 

polysaccharide capsule, a lipo-saccharide O antigen 

and the Flagella H antigen determine the 

pathogenicity of Salmonella. Even with the same 

number of microorganisms, strains positive for the 

antigen had a twice-as-high attack rate as negative 

bacteria. The presence of the antigen in S. Typhi, but 

not in non-typhoidal Salmonella, was one of the 

primary distinctions between the two strains. The 

fundamental function of the antigen was to act as an 

anti-phagocytic agent, keeping macrophages from 

attacking the O antigen and therefore protecting it 

from the anti-body; the Flagella H antigen allows 

bacteria to move around and adhere to the mucosa of 

the gut wall, Bacteria attached to M cells were 

absorbed and ejected into the luminal space by 

bacteria created by the type III secretion system, 

which was capable of transporting bacterial proteins 

into enterocytes and M cells (specialized epithelial 

cells in the gut mucosa or lymphoid tissue that act as 

antigen-presenting cells), During this process, M cells 

were destroyed, showing the basal lamina.  

 

It facilitates the disease invasion by allowing easy 

access to pathogens, worsening the situation 

(Raffatellu et al., 2008). Patients with an abnormal 

cystic fibrosis trans-membrane conductance regulator 

(CFTR) protein were resistant to typhoid because the 

(CFTR) was thought to be important in Salmonella 

uptake (Sultana et al., 2016). 

 

Sign and Symptoms 

When Salmonella was ingested, serovar Typhi or 

Paratyphi A, an asymptomatic period lasts for 7 to 14 

days; during this period, the predominant symptom 

was fever. Fever and rashes were two main 

symptoms. Typhoid fever is particularly high, 

gradually increasing over several days to 39 or 40°C; 

the rash, which does not affect every patient, consists 

of rose-colored spots, particularly on the neck and 

abdomen (Ayub et al., 2015).  Other symptoms can 

include malaise, headache, abdominal pain, 

abdominal distension, and other constitutional 

symptoms. Constipation is an earlier symptom, 

though many patients experience diarrhea at some 

point. Raised temperature, relative bradycardia, 

leukocytosis, hepatomegaly, abdominal tenderness, 

and meningism were all physical findings. Intestinal 

hemorrhage, urinary retention, intestinal perforation, 

thrombophlebitis, pneumonia, myocarditis, 

cholecystitis, osteomyelitis, nephritis, myocarditis, 

and meningitis were all serious complications (Ayub 

et al., 2015, Morinigo et al., 1993). 

 

The diagnosis 

The World Health Organization (WHO) assessed the 

worldwide yearly rate of typhoid fever, around 21 

million cases, is likely a slander in view of poor 

diagnostics (Mathai et al., 1995). There were a few 

options for diagnosing enteric fever: Serological 

markers, bacterial culture; antigen discovery; and 

DNA intensification are all examples of clinical signs 

and side effects; none was totally acceptable. The 

clinical conclusion of typhoid fever was troublesome 

in light of the fact that the indications of the ailment 

differ and there were numerous reasons for delayed 

fever in typhoid endemic areas (Parry et al., 2010). 

 

Blood culture inefficiency in developing economies 

was caused by the incorrect use of anti-infective 

agents. Because of the higher bacterial content in 

bone marrow, which is unaffected by antitoxins, bone 

marrow transplantation requires more contact than 

blood culture (Bhutta , 2006).  Stool culture was an 

important aid in disease detection because it can be 

confirmed when blood cultures are negative, and it 

was thought necessary to monitor S. typhi transfusion 

after clinical repair survey, which was a risk factor for 

case groups (Zhou et al., 2010). S. Typhi is currently 

isolated from faecal utilization using advanced media 

containing selenite. This is since there are so many 

competing microorganisms, especially Escherichia 

coli (Ali et al., 2009). Some many destinations have 

been refined, but they have been rarely used as 

examples: Although the culture of the upper 

gastrointestinal tract with a duodenal string is 

important, children withstand it ineffectively. S. 

Typhi could be developed from rose spots, but 

climbed spots were regularly hard to see and may just 

be available in 4% of cases. S. Typhi could likewise be 
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developed from pee but might be related to urinary 

tract disease as opposed to typhoid fever (Haque et 

al., 2001). 

 

Molecular diagnosis 

To overcome the constraints of social and serologic 

tests, a sub-atomic technique for typhoid fever 

diagnostics has been developed. Several researchers 

have looked at using polymerase chain reaction (PCR) 

to distinguish certain DNA sequences of organisms 

introduced into clinical samples. Tested PCR as a 

typhoid fever diagnostic method for the first time in 

1993, they found that it effectively increased the 

flagellin quality of S. typhi in all cases of culture-

confirmed typhoid fever and in none of the solid 

controls (Butt et al., 2003, Coulter , 2003). Correct 

analysis of typhoid fever remains an unclear region 

due to the lack of accessibility of adequate 

symptomatic apparatuses, particularly those that are 

field-based. As a result, researchers in developing 

countries should focus their efforts on the 

development of more current and straightforward 

indicators (Hay et al., 2001, Cotran et al., 1994).  

 

Clinical features 

Fever and malaise accompany the onset of 

bacteremia. (Parry et al., 2008).  In children, the 

conventional three steps of illness, like prodromal, 

toxic, and defervescence, are shorter (Zulfiqar et al., 

1991).  Patients are commonly introduced to the 

hospital with influenza, nausea, malaise, fever, 

anorexia, a headache, poorly localized stomach 

discomfort, a dry cough, and myalgia through the end 

of the first week (Topley , 1986).  The fever is low-

grade at first, but it gradually climbs, and by the 

second week, it is frequently high (390-400C) and 

persistent (Johnson et al., 1994).  

 

In addition to the fever, gastrointestinal symptoms 

such as vomiting, abdominal pain, and loose stools 

were frequent in children with typhoid fever. Children 

under the age of five may experience convulsions 

(Colon et al., 1975).  Patients may appear with 

pneumonia or meningitis symptoms (Parry et al., 

2002).  They may occasionally show open 

neuropsychiatric symptoms that resemble 

Alzheimer's catatonic, which was more common in 

Africa and India (Colledge et al., 2010).  Patients were 

agitated, confused, or obtunded, but comas or stupor 

were rare.. In Indonesia and Papua New Guinea, 

these neuropsychiatric manifestations vary from 10 to 

40% of hospitalized typhoid patients but are fewer 

than 2% in Vietnam and Pakistan (Crump et al., 2010 

). On examination, youngsters do not have relative 

bradycardia, but a paradoxical link between high 

temperature and low pulse rate can be seen (Sinha et 

al., 1999).  In less than half of instances, there are a 

few rose spots, and some have been observed in 5-30 

% of the cases. They commonly appear on the 

abdomen and chest, although they can also appear on 

the back, limbs, and legs. Hepato-splenomegaly, a 

coated tongue, and a painful abdomen are all 

common symptoms (Gupta et al., 2005).   

 

The most common physical sign in children with 

typhoid fever was hepato-splenomegaly, followed by 

abdominal pain. Another study of children with 

typhoid fever found hepatomegaly in 85.3 percent of 

patients and splenomegaly in 27.5 percent (Crump et 

al., 2010). According to certain Bangladesh research, 

the palpable liver was found in 58 % of cases, palpable 

spleen in 33 % of cases, and hepato-splenomegaly was 

seen in 44.1 % of cases; in Bangladesh research, 

abdominal distension and a coated tongue are 

common results (Gupta et al., 2005).  

 

Prevention 

Typhoid fever epidemics have been reduced using a 

combination of vaccination and improved water 

sources. There are several vaccines available to 

prevent typhoid fever. The VI conjugate vaccine, on 

the other hand, has been shown to have a protective 

efficacy of greater than 90% for children aged 2 to 5 

years in Viet Nam for at least 27 months after 

vaccination (Crump et al., 2004).  As a result, mass 

vaccination in endemic areas, travelers, and 

antimicrobial-resistant places is recommended, as 

well as public education, improved sanitation, and 

planned water, and improved personal hygiene. To 

combat the burden of drug resistance, medical 
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practitioners in our nation should be aware of the 

abuse and misuse of fleuro-quinolones and the 

cephalosporin family of medications in the treatment 

of typhoid fever (Levinson, 2008).  

 

Anti-microbial resistance 

The majority of antibiotic resistance is caused by an 

organism's genetic changes, such as chromosomal 

mutations, plasmid acquisition, or transposons. 

Resistance by plasmid is more common in multidrug-

resistant typhoid, but coma or stupor is uncommon 

(Winstaniey et al., 2001).  T. Woodward was the first 

to successfully treat typhoid fever with 

chloramphenicol in 1948. Resistance to 

chloramphenicol was first discovered in S. typhi 

strains in 1970, followed by ampicillin and co-

trimoxazole resistance. MDR S. typhi appeared only 

infrequently. The first outbreak of multidrug 

resistance was observed in Malaysia in 1984 

(Woodward et al., 1984).  MDR S. typhi has since 

expanded throughout Southeast Asia and China, 

becoming endemic. In most cases, resistance to 

chloramphenicol and ampicillin can be transferred to 

plasmids alone or as a group (Kidgell et al., 2002, 

Morshed et al., 1986).  Plasmids are 

extrachromosomal supercoiled DNA loops that are 

thought to have originated from bacteriophages 

(Datta et al., 1981, Sharma et al., 1979).   

 

They can transfer plasmids from one host bacterium 

to another when their size exceeds 40 kbp. There are 

two types of plasmids identified in S. typhi. First, as a 

pH CM2 cryptic plasmid capable of carrying the gene 

encoding DNA metabolism, replication, and virulence 

mechanisms found in Asia rather than Africa. Second, 

make a self-transferable plasmid with a size of 140-

180 kbp (Connerton et al., 2000).  These large 

plasmids can then be transferred to and from enteric 

gram-negative bacteria such as E. coli, Klebsiella 

pneumonia, and Salmonella enterica, especially 

when antibiotics are used. In several parts of Asia, 

chromosomally acquired quinolone resistance in S. 

typhi has been discovered (Wain et al., 2001).  Which 

could be the result of the widespread indiscriminate 

use of these drugs.  

Conclusion 

Salmonella typhi is a human pathogen that has a host 

specificity. SPIs contribute to its pathogenicity. SPI-1 

is required for the bacteria's penetration into 

epithelial cells, while SPI-2 is required for the 

bacteria's survival and multiplication in the host cells. 

Salmonella has been around for a long time, and there 

has been researched conducted in an attempt to 

combat its infections. However, the process has been 

fraught with difficulties. Multidrug resistance in 

microorganisms and vaccine failure to establish a 

long-term protective effect are two of these problems. 

Other issues include the developing world's inability 

to finance treatment and preventive measures due to 

a lack of resources. Salmonella has recently emerged 

as a vaccine vector that can contain antigens from 

other disease-causing organisms, allowing for dual 

protective therapy. However, more research is needed 

to determine whether these new methods of 

treatment can be used as a preventative measure 

against infectious diseases. 

 

References 

Ali A, Haque A, Sarwar Y. 2009. Multiplex PCR 

for differential diagnosis of emerging typhoidal 

pathogens directly from blood samples. Epidemiology 

and Infection journal 137, 102-107.  

http://dx.doi.org/10.1017/S0950268808000654. 

 

Antilln M, Warren JL, Crawford FW. 2017. The 

burden of typhoid fever in low-and middle-income 

countries: A metaregression approach. PLOS 

Neglected Tropical Diseases 11, e0005376.  

http://dx.doi.org/10.1371/journal.pntd.0005376 

 

Ayub U, Khattak AA, Saleem A, Javed F, 

Siddiqui N, Hussain N, Hayat A. 2015. Incidence 

of typhoid fever in Islamabad, Pakistan. American-

Eurasian Journal of Toxicological Sciences 7, 220-

223.  

http://dx.doi.org/10.5829/idosi.aejts.2015.7.4.95188 

 

Bhutta ZA. 2006. Current concepts in the diagnosis 

and treatment of typhoid fever. PMC journal 333, 78-

82.  

http://dx.doi.org/10.1017/S0950268808000654
http://dx.doi.org/10.1371/journal.pntd.0005376
http://dx.doi.org/10.5829/idosi.aejts.2015.7.4.95188


 

40 Nahab et al. 

 

Int. J. Biosci. 2021 

http://dx.doi.org/10.1136/bmj.333.7558.78 

 

Butt T, Ahmad RN, Mahmood A. 2003. 

Ciprofloxacin Treatment Failure in Typhoid Fever 

Case, Pakistan. Emerging Infectious Diseases journal, 

9, 1621-1622.  

http://dx.doi.org/10.3201/eid0912.030230 

 

Camilo A, John Albert M, Zulfiqar B, Robert 

B. 2003. Background document: the diagnosis, 

treatment and prevention of typhoid fever. World 

Health Organization. Department of Vaccines and 

Biologicals .Geneva, Switzerland p 19-23. 

 

Chinh NT, Parry CM, Ly NT. 2000. A randomized 

controlled comparison of azithromycin and ofloxacin 

for treatment of multidrug-resistant or naldixic acid-

resistant enteric fever. Antimicrob Agents 

Chemother.; Antimicrob Agents Chemother 44, 1855-

9.  

http://dx.doi.org/10.1128/AAC.44.7.1855-1859.2000 

 

Christopher MP, Tran TH, Gordon DNJ. 

White JJ. 2003. Typhoid fever. The new England 

journal medicine.7th ed. New York: Churchill 

Livingstone, p 1247-49.  

http://dx.doi.org/10.1056/NEJMra020201 

 

Colledge NR, Waller BR, Ralston BH. 2010.  

Davidson’s principles and practice of medicine. 21st 

ed. London: Elsevier Churchill Livingstone p 334-5. 

 

Colon AR, Gross DR, Tamer MA. 1975. Typhoid 

fever in children. Pediatrics, PMID: 1165964. 

 

Connerton P, Wain J, Hien TT, Ali T, Parry 

CM, Chinh NT. 2000. Epidemic typhoid in 

Vietnam: molecular typing of multiple antibiotic-

resistant Salmonella enterica serotype typhi from four 

outbreaks. Journal of Clinical Microbiology 38, 895-

7. 

 

Coulter JBS. 2003. Typhoid fever. In: McIntosh N, 

Helms P, Smyth R, Logans, eds. Forfar & Ameil’s text 

book of pediatrics. New York: Churchill Livingstone,  

p 1247-49. 

 

Crump JA, Luby SP, Mintz ED. 2004. The global 

burden of typhoid fever. Bull World Health Organ; 

Bulletain of the world health organization 82(5), 

346-53. PMCID: PMC2622843. 

 

Crump JA, Mintz ED. 2010. Global trends in 

typhoid and paratyphoid fever. Clinical Infectious 

disease 50, 241-6.  

https://dx.doi.org/10.1086%2F649541 

 

Crump JA. Luby SP, Mintz ED. 2004. The global 

burden of typhoid fever. Bull World Health Organ 82, 

346-353, PMID: 15298225 PMCID: PMC2622843. 

 

Datta N, Richards H, Datta C. 1981. Salmonella 

typhi in vivo acquires resistance to both 

chloramphenicol and co-trimoxazole. Lancet 

(London- England) 1(8231), 1181-3.  

http://dx.doi.org/10.1016/s01406736(81)92350-3. 

 

Eng SK, Pusparajah P, Mutalib NS. 2015. 

Salmonella: a review on pathogenesis, epidemiology 

and antibiotic resistance. Frontiers in Life Science 8, 

284-293.  

http://dx.doi.org/10.1080/21553769.2015.1051243 

 

Gal-Mor O. Boyle EC, Grassl GA. 2014. Same 

Species, Different Diseases: How and Why Typhoidal 

and Non-Typhoidal Salmonella Enterica Serovars 

Differ. Front Microbiol Articles from Frontiers in 

Microbiology 5, 391.    

http://dx.doi.org/10.3389/fmicb.2014.00391 

 

Gopalakrishnan V, Sekhar WY. Soo EH. 

Vinsent RA, Devi S. 2002. Typhoid Fever in Kuala 

Lumpur and a Comparative Evaluation of Two 

Commercial Diagnostic Kits for the Detection 

ofAntibodies to Salmonella typhi , Singapore 

Medicine  journal 43(7), 354-358. 

 

Gunn JS, Marshall JM, Baker S. 2014. 

Salmonella chronic carriage: epidemiology, diagnosis, 

and gallbladder persistence. Trends in microbiology;  

http://dx.doi.org/10.1136/bmj.333.7558.78
http://dx.doi.org/10.3201/eid0912.030230
http://dx.doi.org/10.1128/AAC.44.7.1855-1859.2000
http://dx.doi.org/10.1056/NEJMra020201
https://dx.doi.org/10.1086%2F649541
http://dx.doi.org/10.1016/s01406736(81)92350-3
http://dx.doi.org/10.1080/21553769.2015.1051243
http://dx.doi.org/10.3389/fmicb.2014.00391


 

41 Nahab et al. 

 

Int. J. Biosci. 2021 

22, 648-655.  

http://dx.doi.org/10.1016/j.tim.2014.06.007 

 

Gupta A. 1994. Multi-drug resistant typhoid fever in 

children epidemiology and therapeutic approach. 

Pediatr Infection Disease journal 13, 124-40. 

 

Gupta MC, Mahajan BK. 2005. Text book of 

preventive and social medicine. 3rd ed. New Delhi: 

Jaypee Brothers Medical Publishers p 202-5. 

 

Haque A, Ahmed N, Peerzada A. 200. Utility of 

PCR in diagnosis of problematic cases of typhoid. 

Japanes of journal Infection and Disease 54, 237-9. 

 

Khan AS, Murad AU, Ullah MF, Hossain MM. 

2007. Prevalence of enteric fever among the children 

in a semi-urban area of Bangladesh. Bangladesh 

Medicine Journal 36(1), 7-11.  

https://doi.org/10.3329/jdmc.v20i1.8570 

 

Khuri-Bulos N. 1981. Enteric Fevers in Children: 

The Importance of Age in the Varying Clinical Picture 

clinical pediatrics,  

http://dx.doi.org/10.1177/000992288102000704. 

 

Kidgell C, Reichard U, Wain J, Linz B, 

Torpdahl M, Dougan G. 2002. Salmonella typhi, 

the causative agent of typhoid fever, is approximately 

50,000 years old. Infection Genetic and Evolution; 

http://dx.doi.org/10.1016/s1567-1348(02)00089-8. 

 

Kliegman RM, Behrman RE, Jenson HB, 

Stanton BF. 2008. eds. Nelson’s text book of 

pediatrics. 18th ed. New Delhi: Elsevier Saunders;. p 

1186-90. 

 

Kohbata S, Yokoyama H, Yabuuchi E. 1986. 

Cytopathogenic effect of Salmonella typhi GIFU 

10007 on M cells of murine ileal Peyer's patches in 

ligated ileal loops: an ultrastructural study. 

Microbiology and Immunology 30(12), 1225-37.  

http://dx.doi.org/10.1111/j.13480421.1986.tb03055.x 

 

Kumara KA, Kumanan T, Selvaratnam G.  

2008. Salmonella paratyphi A: A rare cause of 

infective spondylitis and psoas abscess. Sri Lankan 

Journal of Infectious Diseases,  

http://dx.doi.org/10.4038/sljid.v3i1.4530 

 

Levinson WE. 2008. Review of medical 

microbiology and immunology. 10th ed. New York: 

Lange; p 85-93. 

 

Lianou A, Nychas GE, Koutsoumanis KP. 2017. 

Variability in the adaptive acid tolerance response 

phenotype of Salmonella enterica strains. Journal of 

Food Microbiology 62, 99-105.  

http://dx.doi.org/10.1016/j.fm.2016.10.011 

 

Long SS, Pickering LK, Prober CG. 2003. 

Principles and practice of pediatric infectious 

diseases, 2nd ed. London: Elsevier Churchill 

Livingstone p, 830-5. 

 

Mara D, Lane J, Scott B. 2010. Sanitation and 

health. PLoS medicine 7, e1000363.  

https://doi.org/10.1371/journal.pmed.100363 

 

Mathai E, John TJ, Rani M, Mathai D, Chacko 

N, Nath V, Cherian  AM. 1995. Significance of 

Salmonella typhi bacteriuria. Journal of Clinical 

Microbiology 33, 1791-1792. 

 

McKendrick MW. 1998. Management of 

chickenpox in the adult: A review for the UK Advisory 

Group on Chickenpox on behalf of the British Society 

for the Study of Infection. the journal of infection. 

http://dx.doi.org/10.1016/s0163-4453(98)80155-2. 

 

Mirza SH, Hart C. 1993. Plasmid encoded multi-

drug resistance in Salmonella typhi from Pakistan. 

Annal of Tropical Medicine Parasitology 87, 373-7. 

http://dx.doi.org/10.1080/00034983.1993.11812781 

 

Morinigo MA, Muñoz MA, Martinez 

Manzanares E. 1993. Laboratory study of several 

enrichment broths for the detection of Salmonella 

spp. particularly in relation to water samples. The 

Journal Applied Bacteriololgy 74, 330-335.  

http://dx.doi.org/10.1016/j.tim.2014.06.007
https://doi.org/10.3329/jdmc.v20i1.8570
http://dx.doi.org/10.1177/000992288102000704
http://dx.doi.org/10.1016/s1567-1348(02)00089-8
http://dx.doi.org/10.1111/j.13480421.1986.tb03055.x
http://dx.doi.org/10.4038/sljid.v3i1.4530
http://dx.doi.org/10.1016/j.fm.2016.10.011
https://doi.org/10.1371/journal.pmed.100363
http://dx.doi.org/10.1016/s0163-4453(98)80155-2
http://dx.doi.org/10.1080/00034983.1993.11812781


 

42 Nahab et al. 

 

Int. J. Biosci. 2021 

http://dx.doi.org/10.1111/j.13652672.1993.tb03033.x 

 

Morshed MG, Khan WA, Khan HZ, Akbar MS. 

1986. Multiple drug resistant S. typhi in Bangladesh 

(letter). Journal of Diarrhoeal Disease Research 4, 

24. 

 

Moudgil KD, Narang BS.1985. Pathogenesis of 

typhoid fever. Indian Journal Podiatry 52(417), 371-

8. 

 

Naveed A, Ahmed Z. 2016. Treatment of Typhoid 

Fever in Children: Comparison of Efficacy of 

Ciprofloxacin with Ceftriaxone, European Scientific 

Journal. 

http://dx.doi.org/10.19044/esj.2016.v12n6p346. 

 

Nicki R, Colledge Stuart H, Ralston, Brian R 

Walker. 2010. Davidson’s principles and practice of 

medicine  .21 st ed. London: Elsevier Churchill 

Livingstone ,p 334-5. 

 

Ochiai RL, Acosta CJ, Danovaro-Holliday M. 

2008. Study of typhoid fever in five Asian countries: 

disease burden and implications for controls. Bulletin 

of the world health organization 86, 260-268.  

http://dx.doi.org/10.2471/blt.06.039818. 

 

Park K. 1999. Textbook of preventive and social 

medicine. 17th ed. Jabalpur, p 178-81. 

https://link.springer.com/journal/12098, 

 

Parry CM, Hien TT. Dougan G, White NJ, 

Farrar JJ. 2002. Typhoid fever. New England 

journal medicine 50, 241-6. 

http://dx.doi.org/10.1056/NEJMra020201 

 

Parry CM, Threlfall EJ. 2008. Antimicrobial 

resistance in typhoidal and nontyphoidal salmonellae. 

Current Opinion Infectouse disease,  

https://doi.org/10.1097/qco.0b013e32830f453a 

 

Raffatellu M, Wilson RP, Winter SE. 2008. 

Clinical pathogenesis of typhoid fever. Journal 

Infection Developing Countries 2, 260-266.   

https://doi.org/10.3855/jidc.219 

 

Rahman M, Siddique AK, Tam FC, Sharmin S, 

Rashid H, Iqbal A. 2007. Rapid detection of early 

typhoid fever in endemic community children by the 

TUBEX 09-antibody test. Diagn Microbiol Infect Dis.; 

58(3), 275-81.  

http://dx.doi.org/10.1016/j.diagmicrobio. 01.010 

 

Saha SK, Darmstadt GL, Baqui AH, Crook 

DW, Islam MN, Islam M. 2006. Molecular basis of 

resistant displayed by highly ciprofloxacin resistant 

Salmonella enteric serovar Typhi in Bangladesh. 

Journal of Clinical Microbiology 44(10), 3811-3.  

http://dx.doi.org/10.1128/JCM.01197-06. 

 

Sharma KB, Bheem Bhat M, Paricha A, Vaze  

S. 1979. Multiple antibiotic resistance among 

Salmonellae in India. The Journal of Antimicrobial 

Chemotherapy 5, 15-21.  

http://dx.doi.org/10.1093/jac/5.1.15 

 

Sinha A, Sazwal S, Kumar R, Sood S, Reddaiah 

VP,  Singh B. 1999. Typhoid fever in children aged 

less than 5 years. Lancet (London – England) 354, 

734-7.  

http://dx.doi.org/10.1016/S0140-6736(98)09001-1. 

 

Sultana S, Al Maruf MA, Sultana R. Jahan S. 

2016. Laboratory Diagnosis of Enteric Fever: A 

Review Update. Bangladesh Journal of Infectious 

Diseases 3, 43-51. 

 

Topley JM. 1986. Mild typhoid fever. Arch Dis 

Child.; Archives of disease in childhood, 

https://dx.doi.org/10.1136%2Fadc.61.2.164 

 

Van de Vosse E, Ali S, de Visser  AW, Surjadi 

C, Widjaja  S, Vollaard AM, Van Dissel JT. 

2005. Susceptibility to typhoid fever is associated 

with a polymorphism in the cystic fibrosis 

transmembrane conductance regulator (CFTR). 

Human Genetic 118(1), 138-40.  

http://dx.doi.org/10.1007/s00439-005-0005-0. 

Epub 2005 Oct 28 

http://dx.doi.org/10.1111/j.13652672.1993.tb03033.x
http://dx.doi.org/10.19044/esj.2016.v12n6p346
http://dx.doi.org/10.2471/blt.06.039818
https://link.springer.com/journal/12098
http://dx.doi.org/10.1056/NEJMra020201
https://doi.org/10.1097/qco.0b013e32830f453a
https://doi.org/10.3855/jidc.219
http://dx.doi.org/10.1016/j.diagmicrobio.%2001.010
http://dx.doi.org/10.1128/JCM.01197-06
http://dx.doi.org/10.1093/jac/5.1.15
http://dx.doi.org/10.1016/S0140-6736(98)09001-1
https://dx.doi.org/10.1136%2Fadc.61.2.164
http://dx.doi.org/10.1007/s00439-005-0005-0.%20Epub%202005%20Oct%2028
http://dx.doi.org/10.1007/s00439-005-0005-0.%20Epub%202005%20Oct%2028


 

43 Nahab et al. 

 

Int. J. Biosci. 2021 

Wain J Bay PV, Vinh H, Duong NM, Diep TS, 

Walse AL. 2001. Quantitation of bacteria in bone 

marrow from patients with typhoid fever: relationship 

between counts and clinical features. Journal of 

Clinical Microbiology 39, 1571-6.  

http://dx.doi.org/10.1128/JCM.39.4.1571-1576.2001. 

 

Winstaniey C Hart CA 2001. Secretin systems and 

pathogenicity islands. Journal Medicine of 

Microbiology 413, 848-52.  

http://dx.doi.org/10.1099/0022-1317-50-2-116. 

 

Woodward TE. Smadel JE, Ley HL, Jr, Green 

R, Mankikar DS. 1984. Preliminary report on the 

beneficial effect of chloromycetin in the treatment of 

typhoid fever. Annales of International Medicine 29, 

131-4.  

http://dx.doi.org/10.7326/0003-4819-29-1-131 

 

Zaki SA, Karande S. 2011. Multidrug-resistant 

typhoid fever: a review. The Journal of Infection in 

Developing Countries 5, 324-337. 

 

Zhou L, Pollard AJ. 2010. A fast and highly 

sensitive blood culture PCR method for clinical 

detection of Salmonella enterica serovar Typhi. 

Annals of Clinical Microbiology and Antimicrobiology 

journal.  

http://dx.doi.org/10.1186/1476-0711-9-14. 

 

Zulfiqar A, Bhutta Shehla H, Naqvi Raza A. 

Razzaq Bdr J, Farooqui. 1991. Multidrug resistant 

typhoid in children: presentation and clinical 

features. Reviews of Infectious disease; 

https://doi.org/10.1093/clinids/13.5.832 

 

 

 

 

 

 

http://dx.doi.org/10.1128/JCM.39.4.1571-1576.2001
http://dx.doi.org/10.1099/0022-1317-50-2-116
http://dx.doi.org/10.7326/0003-4819-29-1-131
http://dx.doi.org/10.1186/1476-0711-9-14
https://doi.org/10.1093/clinids/13.5.832

