
Introduction:
Typhoid fever is a systemic infection caused
by the gram negative bacterium, Salmonella
enterica serover typhi.1. It remains a great public
health problem in developing countries
especially in the tropics and subtropics having
substandard personal hygiene and poor
sanitation2. It is endemic in many parts of the
world including India and Bangladesh3,4. At
least 21.7 million new cases emerge each year
of which 90% occur in South East Asia,
resulting in about 216000 deaths. The annual
attack rate ranges from 358 to 1100 per 100,000
population 5,6,7,8.

In 1948 T. Woodward introduced chloramphenicol
as an effective remedy of enteric fever9,10.
Subsequently, ampicillin and co-trimoxazole
greatly improved the outlook as gold standards
of treatment declining the fatality rate to
almost one percent11,12. During the 1970s the
emergence of chloramphenicol resistant
strains of S. typhi made a wide scale change
in the scenario13,14. Multidrug resistant (MDR)
strains of S. typhi with plasmid mediated genes
against the 1st line drugs is a frequent finding
in many areas in these days12,15,16. Recently,
fluroquinolones, the 2nd line therapeutic option
are also becoming resistant to many strains of
S. typhi through the chromosomal mutation in
DNA gyrase17,1819.

In Bangladesh over the counter sale of drug is
a common practice causing inappropriate &
indiscriminate use of antibiotics6,12,20,21. The
reckless use of antibiotics in typhoid fever
contributes to the emergence of multidrug
resistant (MDR) cases6.
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In Bangladesh typhoid fever is endemic due to
defective sewerage system, unsafe water and
food handling with epidemic proportions quite
often6,8. Recent reports from Dhaka and Khulna
reveal higher incidence of MDR salmonella
typhi infections with widely variable sensitivity
patterns to commonly used 1st line drugs14,15,16.
Some studies shows changing pattern of
clinical features and complications (20 %) of
typhoid fever by MDR strains17,18,19.

The present review discusses the recent
developments on multi drug resistant (MDR)
typhoid fever in children with a global
perspective where the Bangladesh situation
remains in the background.

The Bacterium:
Salmonella typhi is a gram negative non spore
bearing organism that is motile by means of
flagellae12,23. They can survive long periods in
hot, humid environment and withstand
freezing1,19. Infective dose is about 105-109

organism, with an incubation period ranging
from 4-14 days 19,22. The complete 4.8 Mbp
genome sequence of Vietnamese strain of S.
typhi is now available 22,23. It contains the five
known salmonella pathogenicity islands (SPI
1-5), plus another five genomic islands that
have characteristics of Pathogenicity islands.
Pathogenicity islands are genomic regions
encoding for, among other things, type III
secretion systems22,23,24 that deliver effector
molecules from the bacterial cytoplasm, across
its two membranes and inject them into the
host cell, there by modulating the ability of
macrophage to kill the bacteria. Humans are
the only reservoir of the S. typhi25,26.
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Antimicrobial resistance pattern:
Drug resistance in most cases is the result of
a genetic change in the organism caused
either by a chromosomal mutation or the
acquisition of a plasmid or transposon23,24.
Plasmid mediated resistance is more common
in MDR typhoid fever. Emergence of S. typhi
strains resistant to chloramphenicol was
reported in 1970s13,14,26, and the resistance to
ampicillin and co-trimoxazole followed soon27,28.
MDR S. typhi resistant to all three first line
antimicrobials (chloramphenicol, ampicillin
and co-trimoxazole) emerged sporadically28.
First documented outbreak in Malaysia was in
198429. Since then MDR typhoid spread
through out south-east Asia and China where
the disease became endemic30. In most cases
resistance to the three first line drugs was
transferable on plasmid either individually or
en bloc30,31,32,33.

Plasmids are extrachromosomal supercoiled
loops of DNA that were probably originally
derived from bacteriophages (viruses that
infect bacteria) 23,34. When greater than 40 kbp
in size they are able to encode the machinery
necessary to transfer the plasmid from host
bacterium to others. The plasmids found in S.
typhi are of two major types. First, the pHCM2,
a so called cryptic plasmid, can carry genes
encoding mechanisms of DNA metabolism and
replication, is found widely in Asia. The second
type is approximately 140-180 kbp in size and
is self transferable. Plasmids are classified by
size35. The large plasmids can then be
transferred to and from enteric gram negative
bacterium such as Echerichia coli, Klebsiella
pneumoniae and S. enterica, especially when
antimicrobials are being administered36.
Chomosomally acquired quinolone resistance
in S. typhi has been found in different parts of
Asia which may be the consequence of
widespread and indiscriminate use of
drugs12,13,36.

Epidemiology:
Typhoid fever is a common infectious disease
of the tropical world of which 80% occur in Asian
countries6,37. It is a disorder transmitted by
ingestion of contaminated food or
drinks1,19,22,38. Mode of transmission, clinical

features and consequences vary widely among
developed and developing countries6. It is
mainly a disease of school age children and
adults39,40. Symptomatology greatly varies in
MDR cases1,19,22. Incidence of MDR S. typhi was
sporadic at one time. Now it is endemic and
causes large epidemics in many parts of south-
east Asia including India, Pakistan,
Bangladesh, Vietnam, Malaysia, Indonesia,
China and Tajikistan5,6,41. Pseudo epidemic
prone regions also exist which include Middle
East and Egypt where infection with MDR S.
typhi is generally related to migrant workers
from the endemic zone but epidemics can
result. Sporadic infection occurs in Europe and
north America, most often in immigrants who
have return after holiday in their country of
origin42,43,44. Until recently MDR S. typhi was
not a problem of sub-Saharan Africa1,19,40.

However since 1997, increasing number of
cases have been reported from Nairobi,
Kenya45,46. Recent reports from Ghana also
speak of MDR cases47. Thus far, MDR S. typhi
does not appear to have arrived in south or
central America19,40. The prevalence of the
disease can be very high in Pakistan and
Vietnam where positive blood cultures are
found in 60-70% of clinically suspected cases
and 60-80% of the positive cultures show multi
drug resistance47,48,49. Study in Vietnam
demonstrated fluroquinolones (ofloxacin and
ciprofloxacin) highly effective drug for the MDR
S. typhi. Unregulated overuse of fluroquinolones
develops resistant strains of S. typhi causing
both sporadic and epidemic disease49,50.
Treatment failure with first line drugs has been
observed in 33% cases of typhoid fever in
Bangladesh where prolongation of fever
controlling period was also observed51,52.

Clinical features:
It has been recognized that MDR S. typhi
infection is a more severe clinical entity with
higher rate of toxicity, complications and case
fatality1,19,22,40. This may be related to
increased virulence as well as higher number
of circulating bacteria53. Usual relapse rate in
enteric fever is 10-15%; chronic carrier 5%;
Intestinal haemorrhage 1-10%; intestinal
perforation 0.5-3% and pneumonia in 10%
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cases. In MDR cases all increase by 20% than
the usual cases of enteric fever in the
community1,19,22.

The study group of Aga Khan University Medical
Centre in Karachi Pakistan working with MDR
Typhoid fever in Children shows a four fold rise
in the fatality rate (4.2%) with more severe
clinical illness like Hepatomegaly, abdominal
pain, hypotensive shock, diarrhoea, seizure,
and DIC 54. Similar results were observed in
studies conducted in Thailand, Nigeria, and
Zimbabwe55,56,57. Neuropsychiatric symptoms
resembling catatonic schizophrenia were
reported from Africa and many countries of
Asia58,59.

Treatment of MDR S. typhi infection:
Emergence of drug resistance is a major
challenge in the treatment of typhoid fever1,22.
The first case of chloramphenicol resistance
was reported in 1982 9,14,60. MDR cases began
to appear around 199013,20. In 1992 40% of the
isolates were multi drug resistant16. Studies
from ICMH (1994) and BSMMU (1992) revealed
similar pattern, while ciprofloxacin and
Ceftriaxone sensitivity were common to both
the groups17,61.

Ciprofloxacin and ofloxacin resistance was first
reported in Bangladesh in 8% of enteric fever
cases in the year 2000 13. In the year 2005 a
resistance pattern of 71% was observed. In year
2009 the scenario was that of 90% resistance
to second generation fluroquinolones
cases6,12,20,21. Ciprofloxacin is no more a drug
for empirical therapy for the treatment of
enteric fever in almost all countries of the world
unless a complete ciprofloxacin susceptibility
is proved64,65. However WHO recommends
ciprofloxacin and ofloxacin for MDR cases and
azithromycin, third generation cephalosporin
and high dose older generation fluroquinolones
in nalidixic acid resistant cases21,66,67.
Resistance to azithromycin and Ceftriaxone is
rarely reported and this is why they can be used
as empirical therapy in enteric fever68,69.

Azithromycin is a macrolide azolide antibiotic
with relatively poor in vitro activity against S.
typhi. However it is concentrated 50-100 fold
inside cells such as macrophages, where S.

typhi reside. It also has a long half life (68 hours)
and is thus given as a once-daily regimen. In
a study in Bangladesh 94% cure rate with
azithromycin was observed68. An Indian study
showed 88% response with once daily
azithromycin for 7 days where 100% of the
cases were disease free after 14 days therapy65.

Approach to overcome the situation:
Apart from public health efforts to popularize
practice of safe water & sanitation facilities,
much can be done by mass vaccination for the
control of the total burden of enteric fever6, 20,69.
In institutional situations blood culture for
sensitivity pattern should be a practice in each
and every case of S.typhi infection.
Azithromycin and cefixime should be the
starting point in the treatment of typhoid fever
where ceftriaxone should be used to treat the
late appearing cases. Over The counter sale of
drugs should be prohibited so that overuse and
misuse of antibiotics can be controlled.

References:
1. Behrman RE, Kliegman RM, Jewion HB. Nelson

text book of pediatrics. 18th ed. Philadelphia:
Elsevier, 2004; 1186-1191.

2. Park K. Textbook of preventive and social
medicine. 17th ed. Jabalpur 482001 (India):
Banarsidas Bhonet Publishers; 1999; 178-81.

3. Gupta MC, Mahajan BK. Text book of preventive
and social medicine. 3rd ed. New Delhi: Jaypee;
2005: 202-205.

4. John A Crump, Eric D. Mintz. Globar trends in
Typhoid and paratyphoid fever. Clinical
Infectionous Disease. 2010; 50: 241-6.

5. Crump JA, Luby SP, Mintz ED. The global burden
of typhoid fever. Bult world Health Organ:
2004:82: 346-53 [Web of science] [Medline]

6. Ochai RL, Acosta CJ, Danovaro-Holliday MC,
Baiqing D, Bhattacharya SK, Agtini MD et al. A
study of typhoid fever in five Asian countries:
disease burden and implication for controls. Bull
WHO 2008;86:260-8.

7. Pandey KK, Srinvasan S, Mhadevan S. Typhoid
fever below five years. Indian Pediatr. 1990;
27:153-156.

8. Parry CM, Hein TT, Dordon D, White NJ, Fanar
JJ. Typhoid Fever - a review article. N Eng J
Med 2002; 347:1770-1782.

J Dhaka Med Coll. Vol. 17,  No. 2. October, 2008

123



9. Woodward TE, Smadel JE, Ley HL Jr, Green R,
Mankikar DS, Preliminary report on the beneficial
effect of chloromycetin in the treatment of typhoid
fever. Ann Intern Med 1948; 29: 131-134.

10. Kidgell C, Reichard U, Wain J, Linz B, Torpdahl
M, Dougan G et al. Salmonella typhi, the causative
agent of typhoid fever, is approximately 50,000
years old. Infact Genet Evol 2002; 2(1):39-45.

11. Lin FYC, VoAH, Ha BK, et al. The efficacy of a
Salmonella typhi Vi conjugate vaccine in two to
five year old children. N Engl J Med 2001; 344:
1263-1269

12. Parry CM, Threlfall EJ. Antimicrobial resistance
in typhoidal and nontyphoidal salmonellae. Curr
Opin Infect Dis 2008;21:531-8.

13. Rahman M, Siddique AK, Shoma S, Rashid, H,
Salam MA, Ahmed QS, Nair GB, Brieman RF.
Emergence of Multidrug-resistant Salmonella with
decreased ciprofloxacin susceptibility in
Bangladesh. Epidemiol Infect 2005;134:433-438

14. Khan MR, Hoque SS. Emergence of multi-drug
resistant Salmonella typhi : A need for therapeutic
reappraisal. Bangladesh J Child Health 1992; 16:
1-3

15. Morshed MG, Khan WA, Khan HZ, Akbar MS.
Multiple drug resistant S. typhi in Bangladesh
(letter). J Diarrhoeal Des Res 1986; 4: 24

16. Hoque SS, Alam AN, Islam MR, Khan MR. Recent
advances in the treatment of typhoid : with special
emphasis on multidrug resistant Salmonella typhi
in Bangladesh. Bangladesh J Child Health 1992;
16 : 15-19.

17. Saha SK and Saha SK. Antibiotic resistance of
Salomonella typhi in Bangladesh. J Antimicrob
Chemothe 1994; 33: 190-191.

18. Parkhill J. Dougan G, james KD. Et al. Complete
genome sequence of amultiple drug resistant
Salmonella enterica server Typhi CT 18. Nature
2001;413: 848-852.

19. Coulter JBS. Typhoid fever. In: McIntosh N,
Helms P, Smyth R, editors. Forfar & Arneilis text
book of pediatrics. 6th ed. New York: Churchill
Livingstone, 2003: 1376-1378.

20. Rahman M, Siddique AK, Tam FC, Sharmin S,
Rashid, H, Iqbal A, et al. Rapid detedtion of early
typhoid fever in endemic children by TUBEXR
09-antibody test. Diagnos Microbiol Infect Dis
2007; 58:275-281

21. World Health Organization Department of
Vaccines and Biologicals. Background document:
the diagnosis, treatment and prevention of typhoid
fever. 2003:19-23

22. Sarah S. Long, Larry K. Pickering, Charles G.
Prober. Principles and Practice of Pediatric
Infectious Diseases, 2nd ed. Churchill Livingstone,
Elsevier, 2003: 830-835

23. Lange Warren Levins, Review of  Medical
Microbiology and Immunology 10th ed. 2008: 85-
93.

24. Winstaniey C. Hart CA. Secretin systems and
pathogenicity islands. J Med Microbiol 2001; 413:
848-852

25. Soper GA. Typhoid mary. Milit Surg 1919; 45: 1-
15.

26. Mermin JH, Villar R, Carpenter J, et al. A massive
epidemic of multi-drug resistant typhoid fever in
Tajikistan associated with consumption of
municipal water. J Infect Dis 1999; 79: 1416-
1422.

27. Datta N, Richards W, Datta C. Salmonella typhi
in vivo acquires resistance to both
chloramphenicol and cotrimoxazole. Lancet 1981;
i: 1181-1183.

28. Goldstein FW, ChumpitazJC, Guevara JM, et al.
Plasmid –mediated resistance to multiple
antibiotics in Salmonella typhi. J Infect Dis 1986;
153: 261-266.

29. Sharma KB, Bheem Bhat M, Paricha A, Vaze S.
Multiple antibiotic resistance among Salmonellae
in India. J Antimicrob Chemother 1979; 5: 15-
21.

30. Ling J, Chang PY. Plasmid mediating resistance
to chloramphenicol, trimethoprim and ampicilin
in Salmonella typhi in the Southeast Asian region.
J Infect Dis 1984; 149:652.

31. Mirza S, Kariuki S, Mamun KZ, Beeching NJ, Hart
CA, Analysis of plasmid and chromosomal DNA
of multidrug-resistant Salmonella enterica serovar
typhi from Asia. J Clin Microbiol 2000; 38: 895-
897.

32. Mirza SH, Beeching NJ, Hart CA, Multi-drug
resistant typhoid: a global problem. J Med
Microbiol 1996; 44:317-319.

33. Connerton P, Wain J, Hien TT, et al. Epidemic
typhoid I Vietnam: molecular typing of multiple
antibiotic-resistant Salmonella enterica serotype
typhi from four outbreaks. J Clin Microbiol 2000;
38: 895-897.

34. Sinha A, Sazwal S, Kumar R, Sood S, Reddaiah
VP, Singh B et al. Typhoid fever in children aged
less than 5 years. Lancet 1999; 354: 734-737.

35. Khan AS, Murad AU, Ullah MF, Hossain MM.
Prevalence of enteric fever among the children
in a semi urban area of Bangladesh. Bangladesh
Med J. 2007. 36:7-11.

 Multidrug Resistant Typhoid Fever in Children: A Review Rahman AKMM  et al.

124



36. Umasankar S, Wall RA, Berger J. A case of
ciprofloxacin-resistant typhoid fever. Common Dis
Rep CDR Rev 1992; 2: R139- R140.

37. Rahman M, Ahmad A, Shoma S. Decline in
epidemic multidrug-resistant Salmonella typhi is
not associated with increased incidence of
antibiotic-susceptible strains in Bangladesh.
Epidemiol Infect 2002; 129: 29-34.

38. Murdoch DA, Banatvala NA, Bone Bl, et al.
Epidemic ciprofloxacin-resistant Salmonella typhi
in Tajikistan. Lancet 1998; 351 : 339.

39. RcKendrick MW. Typhoid Medicine International
1988; 3 : 2127-2130.

40. Nicki R Colledge, Brian R Waller, Btuart H.
Ralston. Davidson’s Principles and Practice of
Medicine. 21st ed. Churchill Livingstone, Elsevier,
2010: 334-335

41. Chinh NT, Parry CM, Nguyen TL, et al. A
randomized controlled comparison of azithromycin
and ofloxacin for treatment of multidrug-resistant
or naldixic acid-resistant enteric fever. Antimicrob
Agents Chemother 2000; 44: 1855-1859.

42. Mirza SH, Hart C. Plasmid encoded multi-drug
resistance in Salmonella typhi from Pakistan. Ann
trop Med and Parasitol 1993; 87: 373-377.

43. Gupta A. Multi-drug resistant typhoid fever in
children epidemiology and therapeutic approach.
Pediatr Infect Dis 1994; 13: 124-140

44. Saha SK, Darmstadt GL, Baqui AH, Crook DW,
Islam MN, Islam M, Hossain M, El. Molecular basis
of resistant displayed by highly ciprofloxacin-
resistant Salmonella enterica serovar Typhi in
Bangladesh. J clin Microbiol. 2006 Oct; 44 (10) :
3811-3

45. Coovadia YM, Gathiram V, Bhamjee A, et al. An
outbreak of multi-resistant Salmonella typhi in
South Africa. QJ Med 1992; 82:91-100

46. Kariuki S, Gilks C, Revathi G, Hart CA. Genotypic
analysis of Multidrug-resistant Salmonella enterica
serovar Typhi, Kenya. Emerg Infect Dis 2000;
6:649-651

47. Mills-Robertson F, Addy ME, Mensah P, Crupper
SS. Molecular characterization of antibiotic
resistance in clinical Salmonella typhi isolated
in Ghana. FEMS Microbiol Lett 2002; 215: 249-
253.

48. Mirza SH, Beeching NJ, Hart CA. Multi-drug
resistant typhoid: aglobal problem. Med Microbiol
1996; 44 : 317-319

49. Mermin JH, Villar R, Carpenter J, et al. A massive
epidemic of multi-drug resistant typhoid fever in
Tajikistan associated with consumption of
municipal water. J Infect Dis 1999; 79: 1416-
1422.

50. Kabra SK, Madhulika, Talati A, Soni N, Patel S.
Midi RR Multi-drug resistant typhoid fever. Trop
Doct 2000; 30 : 195-197.

51. World Health Organization. The World Health
Report 1996 – fighting Disease Fostering
Development. Geneva: World Health Organization,
1996; 39

52. Wain J, Hoa NT, Chinh NT, et al. Quinolone
resistant Salomonella typhi in Vietnam: molecular
basis of resistance and clinical response to
treatment. Clin Infect Dis 1997; 25: 1404-1410

53. Threlfall EJ, Ward LR, Decreased susceptibility
to ciprofloxacin in Salmonella enterica serotype
Typhi. United Kingdom. Emerg Infect Dis 2001;
7:448-450

54. Ramzi S. Cotran , Vinay Kumar, Stanley L. Robbins,
Robbins Pathological Basis of Disease, W. B.
Saunders Company. 5th ed. 1994: 331-332.

55. Zulfiqar A. Bhutta, Shehla H. Naqvi, Raza A.
Razzaq, and Bdr J. Farooqui. Multidrug-Resistant
Typhoid in Children: Presentation and Clinical
Features.  Review of Infectious Diseases. 1991;
13:832-6

56. Topley JM. Mild typhoid fever. Arch Dis Child
1986;61:164-7

57. Johnson AO, Aderele WI. Enteric fever in
childhood. J Trop Med Hyg 1981;84:29-35

58. Colon AR, Gross DR, Tamer MA. Typhoid fever
in children. Pediatrics 1975;56:606-9

59. Parry CM, Hein TT, Dordon D, White NJ and
Farrar JJ. Typhoid Fever – A review article. N
Eng J Med 2002; 347: 17701782

60. Huq MI, Samad AR. Chloramphenicol resistant
Salmonella typhi Vi phage type A isolated from
patient in Bangladesh (letter). Lancet 1982;
1:1125

61. Morshed MG, Khan WA, Khan HZ, Akbar MS.
Multiple drug resistant S. typhi in Bangladesh
(letter). J diarrhoeal Dis Res 1986; 4: 24

62. M. Rahman, A. Ahmad, S. Shoma. Decline in
epidemic of Multidrug resistant Salmonella Typhi
is not associated with increased incidence of
antibiotic-susceptible strain in Bangladesh.
Epidemiol.Infect. 2002; 129: 29-34.

63. Saqib A. Ahmed A. Culture and sensitibity of
Salmonella species: analysis of a two year data. J
Pak Med Assoc 2000; 50: 282-284.

64. Rahman M. Treatment of enteric fever. ORION
Med J. 2009; 32(3): 674

65. Butler T, Sridhar CB, Daga MK, et al. Treatment
of typhoid fever with azithromycin versus
chloramphenicol in a randomized  multicenter

J Dhaka Med Coll. Vol. 17,  No. 2. October, 2008

125



trial in India, J Antimicrob Chemother 1999; 18:
245-248.

66. Cao TX, Kneen R, Nguyen TA, et al. A comparative
study of ofloxacin and cefixime for treatment of
typhoid fever in children. The Dong Nai Pediatric
Center Typhoid Study Group. Pediatr Infect Dis
J 1999; 18:245-248

67. Sha SK, Talukder SY, Islam M, Saha S. A highly
ceftrixone-sesistant Salmonella typhi in
Bangladesh. Pediatr Infect Dis J 1999; 18:387

68. Islam MN, Rahman ME, Rouf MA, Islam MN,
Khaleque MA, Siddika M. Hossain MA. Efficacy
of azithromycin in the treatment of childhood
typhoid fever. Mymensingh Med J. 2007; 16(2) :
149-53

69. William W. Hay, Jr. Anthony R. Haywood, Myron
J. Levin, Judith M. Sondheimur, Current
Pediatric Diagnosis and Treatment, 15th ed. Lange
Medical Book/ McGraw-Hill 2001: 541-542

70. Ivanoff B, Typhoid fever : global situation and
WHO recommendations. Southeast Asian J Trop
Med Public Health 1995; 26: Suppl  2 : 1-6

71. Ivanoff B, Levine MM, Lambert PH. Vaccination
against typhoid fever: present status. Bull World
Health Organization 1994; 72: 951-957

72. Ferrecio C. Benigh bacteremia caused by
Salmonella typhi and paratyphi in children
younger than 2 years. Journal of Paediatrics
1984; 104 : 899-901.

73. Luxemberger C. Duc CM, Lanh et al. Risk factors
for typhoid fever in the Mekong Delta , southern

Vietnam: a case control study. Trans R Soc Trop
Med Hyg 2001; 95: 19-23.

74. Lubgy SP, faizan MK, Fisher-Hoch SP, et al. risk
factor for typhoid fever in an endemic setting,
Karachi, Pakistan. Epidemiol Infect. 1998; 120:
129-138.

75. Yew FS, Goh KT, Lim YS. Epidemiology of typhoid
fever in Singapore. Epidemiol Infect. 1993; 110:
63-70.

76. Rhaman M, Ahmed A, Shoma S. Decline in
epidemic of multridrug resistant Salmonella typhi
is not associated with increased incidence of
antibiotic – susceptible strain in Bangladesh.
Epidemiol Infect 2002; 129: 29-34.

77. Albert MJ, Haider K, Nahar S, Kibriya AKMG,
Hossain MA. Multiresistant Salmonella typhi in
Bangladesh. J Antimicrob Chemother 1991; 27 :
554.

78. Cao TX, Kneen R, Nguyen TA, et al. A comparative
study of ofloxacin and cefixime for treatment of
typhoid fever in children. The Dong Nai Pediatric
Center Typhoid Study Grup. Pediatr Infect Dis J
1999; 18: 245-248.

79. Egels EA, Falagas ME, Lau J, Bennish ML,
Typhoid fever vaccines: a meta-analysis of studies
in efficacy in efficacy and toxicity. BMJ 1998;
316; 110-116.

80. Tarr PE, Kuppens L, Jones TC, et al.
Considerations regarding mass vaccination
against typhoid fever as an adjunct to sanitation
and public health measures: potential use in an
epidemic in Tajikistan. Am J Trop Med Hyg 1999;
61: 163-170.

 Multidrug Resistant Typhoid Fever in Children: A Review Rahman AKMM et al

126


