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Abstract 

an estimated 16-33 million cases of annually resulting in 500,000 to 600,000 deaths 

endemic areas, the World Health Organization identifies typhoid as a serious public 

_ !th problem. Its incidence is highest in children and young adults between 5 and 19 

_ . old . 

. h id fever, also known as Salmonella Typhi or typhoid, is an illness. Commonly 

rldwide, it is transmitted by the ingestion of food or water contaminated with faeces 

1 an infected person. The bacterium grows best at 37 °C/99 OF - human body 

perature. Typhoid fever is characterized by a sustained fever as high as 40°C 

04 OF), profuse sweating, gastroenteritis, dehydration and nonbloody diarrhea. 

dnosis is made by any blood, bone marrow or stool cultures and with the Widal test 

..;fl1 nstraLion of salmonella antibodies against antigens O-somatic and H-flagella). 

re resistance is common, the treatment of choice is a fluoroquinolone such as 

iProfloxacin otherwise, a third-generation cephalosporin such as ceftriaxone or 

:otaxime is the first choice. Cefixime is a suitable oral alternative. 

hoid fever in most cases is not fatal. Antibiotics, such as ampicillin, chloramphenicol, 

imethoprim-sulfamethoxazole, amoxicillin and ciprofloxacin, have been commonly 

d to treat typhoid fever in developed countries. Prompt treatment of the disease with 

., iotics reduces the case-fatality rate to approximately 1 %. 

n untreated, typhoid fever persists for three weeks to a month. Death occurs in 

rwe n 10% and 30% of untreated cases. Though in some case-fatality rates may be as 

• 1 as 47%. 
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Typhoid and its treatment with sensitivity pattern of different antibiotics 

Introduction 

Background Information on typhoid 

id fever is an acute illness associated with fever caused by the Salmonellae Typhi bacteria. 

bacterium is deposited in water or food by a human carrier, and is then spread to other people 

!he area (Kotton C. MedilinePlus, 2007). 

"1 id Fever is contracted by the ingestion of the bacteria in contaminated food or water. 

_TIts with acute illness can contaminate the surrounding water supply through the stool, which 

. ·ins a high concentration of bacteria. The bacteria multiply in the gallbladder, bile ducts, or 

. ~ and passes into the bowel. The bacteria can survive for weeks in water or dried sewage. 

chronic carriers may have no symptoms and can be the source of new outbreaks of typhoid 

- for many years (Kotton C, 2007) . 

. ' the ingestion of contaminated food or water, the Salmonella bacteria invade the small 

ine and enters the blood stream temporarily. It is carried by white blood cells in the liver, 

:1. and bone marrow. The bacteria then multiplies in the cells of these organs. Patients 

_ ' p symptoms including fever, when the organism reenters the blood stream. Bacteria invade 

gallbladder, biliary system, and the lymphatic tissue of the bowel. Here, they multiply in high 

~r . The incubation period is usually 1-2 weeks and duration of the illness is about 4-6 

-. The bacteria can be identified for diagnosis in cultures from the stool tested in the 

id fever is a life-threatening illness caused by the bacterium Salmonella typhi. In the United 

about 400 cases occur each year, and 75% of these are acquired while traveling 

~· ionally. Typhoid fever is still common in the developing world, where it affects about 2l.5 

persons each year. Typhoid fever can be prevented and can usually be treated with 

id fever is a potentially life-threatening illness that is caused by the bacteria Salmonella 

(S. typhi). Persons with typhoid fever carry the bacteria in their bloodstream and intestinal 

3.Dd can spread the infection directly to other people by contaminating food or water. 
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i Fever is an acute illness associated with fever caused by the Salmonellae Typhi bacteria. 

bacterium is deposited in water or food by a human carrier, and is then spread to other people 

~ area. The incidence of the illness in the United States has markedly decreased since the 

_ 1900's. This improvement is the result of improved environmental sanitation. Mexico and 

.-\merica are the most common areas for U.S. citizens to contract typhoid fever. India, 

- n. Bangladesh and Egypt are also known high risk areas for developing this disease. 

~'eloping countries typhoid and paratyphoid fevers, which are transmitted by the faecal-oral 

_ are important causes of fever. The enteric fevers are caused by infection with Salmonella 

i and Salmonella paratyphi A and B. High levels of transmission continue in India, sub­

:::.n Africa and Latin America. The bacilli may live in the gall bladder of carriers for months 

""- after clinical recovery and pass intennittently in the stool and less commonly in the urine. 

incubation period of typhoid fever is about 10-14 days. After a few days of bacterium, the 

i localize mainly in the lymphoid tissue of the small intestine. The typical lesion is in the 

. . s patches and follicles (Cooke FJ, Wain J, Threlfall 2006), (The Eclectic Journal of 

. -ine) 

Spread of typhoid 

e can get typhoid fever if they drink water or eat food contaminated with the S. typhi 

- a. Travelers visiting developing countries are at greatest risk for getting typhoid fever. 

id fever is still common in the developing world, where it affects about 12.5 million 

- each year. Only about 400 cases occur each year in the United States. 

- )id Fever is contracted by the ingestion of the bacteria in contaminated food or water. 

ts with acute illness can contaminate the surrounding water supply through the stool, which 

- - a high concentration of the bacteria. Contamination of the water supply can, in turn, taint 

f,-xod supply. Also, about 3-5% of patients become carriers of the bacteria after the acute 

. Some patients suffer a very mild illness that goes unrecognized. These patients can 

_ long- term carriers of the bacteria. The bacteria multiply in the gallbladder, bile ducts, or 

and passes into the bowel. The bacteria can survive for weeks in water or dried sewage. 

2 
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chronic carriers may have no symptoms and can be the source of new outbreaks of typhoid 

for many years (Cooke FJ, Wain J, Threlfa1l2006). 

-'::uzation is not routinely recommended for household and close contacts of active cases . 

.mization is recommended for household and close contacts of typhoid fever carriers. Two 

_ . ~ are currently available: Ty21a (oral vaccine) and ViCPS (parenteral vaccine). We can 

consult with DHMH for recommendations regarding use of the appropriate vaccine 

JA, Luby SP, Mintz ED. Bull World Health Organ. 2004). 

ai d household members and employees in group settings (e.g. , food handlers, daycare staff 

~rsonnel in long-term care facilities) to do the following: 

, Thorough hand washing with soap and running water before food preparation and eating, 

after using the bathroom, handling soiled diapers, bed linen, commodes, etc., and personal 

hygiene in general. 

, Use scrupulous cleanliness in food preparation and handling of food, especially salads and 

other cold-serve foods. 

, Make sure to properly refrigerate and store of food (Crump JA, WHO, 2004). 

The cause of spreading 

causing bacteria grow only in the digestive systems and bloodstreams of humans. People who 

infected with S. typhi can shed the bacteria in their stools, and people who are not infected can 

. up S. enterica typhi from the stools of infected people or from eating or drinking food or 

_ids that have been contaminated with the stools of infected people. After ingesting S. typhi, 

bacteria begin to multiply in the body (Schoenstadt, 2006). 

~ I contact and ingestion of stools is very rare. Eating or drinking something contaminated 

an infected person's stools is not rare at all. Outbreaks of typhoid fever are occasionally seen 

3 
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_ eloped areas with clean water supplies and good sewage systems, but are quite common in 

ing countries where the water used for drinking and washing is not clean and all too often 

_ in contact with sewage (Crump lA, Mintz ED. Bull World Health Organ. 2004). 

can get typhoid fever by eating or drinking contaminated food or water. Food or water can be 

_-ninated by a food handler with S. typhi, or may be contaminated if sewage accidentally gets 

the food or water. Some infected persons may not show any symptoms of typhoid fever but 

shed the S. typhi bacteria in their feces for many years. These persons are called typhoid fever 

-iers". S typhi is only found in humans. Typhoid Fever is contracted by the ingestion of the 

ia in contaminated food or water. Patients with acute illness can contaminate the 

n ing water supply through the stool, which contains a high concentration of the bacteria. 

:nination of the water supply can, in turn, taint the food supply. Also, about 3-5% of 

:'. become carriers of the bacteria after the acute illness. Some patients suffer a very mild 

that goes unrecognized. These patients can become long- term carriers of the bacteria. The 

_ 'um multiply in the gallbladder, bile ducts, or liver and passes into the bowel. The bacteria 

survive for weeks in water or dried sewage. These chronic carriers may have no symptoms 

can be the source of new outbreaks of typhoid fever for many years (Crump lA, Mintz ED. 

World Health Organ. 2004). 

_- The cause of the disease by the bacterium 

the ingestion of contaminated food or water, the Salmonella bacteria invade the small 

and enter the blood stream temporarily. It is carried by white blood cells in the liver, 

. and bone marrow. The bacteria then multiply in the cells of these organs and reenter the 

stream. Patients develop symptoms, including fever, when the organism reenters the blood 

. Bacteria invade the gallbladder, biliary system, and the lymphatic tissue of the bowel. 

they multiply in high numbers. The bacteria passes into the intestinal tract and can be 

- I for diagnosis in cultures from the stool tested in the laboratory (Schoenstadt, MD, 

4 
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Treatment and prognosis 

id Fever is treated with antibiotics which kill the Salmonella bacteria. Prior to the use of 

iotics, the fatality rate was 10%. Death occurred from overwhelming infection, pneumonia, 

inal bleeding, or intestinal perforation. With antibiotics and supportive care, mortality has 

reduced to 1-2%. 

antibiotics are effective for the treatment of typhoid fever. Chloramphenicol was the 

_1 drug of choice for many years. Because of rare serious side effects, Chloramphenicol has 

replaced by other effective antibiotics. If relapses occur, patients are retreated with 

tics. 

camer state, which occurs in 3-5% of those infected, can be treated with prolonged 

_. Jtics. Often, removal of the gallbladder, the site of chronic infection, will cure the carrier 

Id L. Lentnek, MD, Division ofInfectious Disease, Kennestone Hospital, Marietta, GA.) 

- Symptoms after exposure 

'oms usually occur within 1-2 weeks after exposure to the bacteria, but can occur from 3 

- 3 months after exposure. 

. with typhoid fever usually have a sustained fever as high as 103 to 104 degrees 

~ ,}}eit (39 to 40 degrees Centigrade) . 

. congestion develops in many patients and abdominal pain and discomfort are common. The 

. - becomes constant. Improvement occurs in the third and fourth week in those without 

-: ications. About 10% of patients have recurrent symptoms (relapse) after feeling better for 

to two weeks. Relapses are actually more common in individuals treated with antibiotics 

J Rebecca, Encyclopedia of Medicine, 2008) 
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.oid fever remains a serious threat in the developing world, where it affects more than 12 

n people annually. The disease is endemic in India, Bangladesh, Southeast Asia, Africa, 

America and in many other areas. 

wide, children are at greatest risk of getting the disease, although they generally have 

er symptoms than adults do. 

risk factors include: 

in or travel to areas where typhoid fever is endemic. 

e close contact with someone who is infected or has recently been infected with typhoid fever 

~ an immune system weakened by medications such as corticosteroids or diseases such as 

- AIDS 

~ ing water contaminated by sewage that contains S. typhi. (Black RE, et a1. Arch Intern 

. 1991). 

phi are able to survive a stomach pH as low as 1.5. Antacids, histamine-2 receptor antagonists 

: blockers), proton pump inhibitors, gastrectomy, and achlorhydria decrease stomach acidity 

_ facilitate S typhi infection. 

AIDS is clearly associated with an increased risk of nontyphoidal Salmonella infection; 

eyer, the data and opinions in the literature as to whether this is true for S typhi infection are 

:licting. If an association exists, it is probably minor. 

r risk factors for clinical S typhi infection include various genetic polymorphisms. These risk 

r often also predispose to other intracellular pathogens. For instance, PARK2 and PACGR 

_-:: for a protein aggregate that is essential for breaking down the bacterial signaling molecules 

_. dampen the macrophage response. Polymorphisms in their shared regulatory region are found 

"oportionately in persons infected with Mycobacterium leprae and S typhi. 

the other hand, protective host mutations also exist. The fimbriae of S typhi bind in vitro to 

ic fibrosis transmembrane conductance receptor (CFTR), which is expressed on the gut 

6 
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brane. Two to 5% of white persons are heterozygous for the CFTR mutation F508 del, which 

associated with a decreased susceptibility to typhoid fever, as well as to cholera and 

. ~ ~ ulosis. The homozygous F508 del mutation in CFTR is associated with cystic fibrosis. 

s. typhoid fever may contribute to evolutionary pressure that maintains a steady occurrence of 

c fibrosis, just as malaria maintains sickle cell disease in Africa. 

ironmental and behavioral risk factors that are independently associated with typhoid fever 

eating food from street vendors, living in the same household with someone who has new 

of typhoid fever, washing the hands inadequately, sharing food from the same plate, drinking 

-,..rified water, and living in a household that does not have a toilet. As the middle class in 

, Asia grows, some hospitals there are seeing a large number of typhoid fever cases among 

iyely well-off university students who live in group households with poor hygiene. American 

icians should keep this in mind, as members of this cohort often come to the United States for 

~ r degrees. (Black RE, et al. Arch Intern Med. 1991) . 

. Clinical features of Typhoid Fever 

Ie infected with S. typhi usually have a fever (thus the term typhoid fever) -- sometimes up to 

~-l 04 degrees F. 

temperature rises in a stepladder fashion for 4 to 5 days. There is malaise, with increasing 

~he, drowsiness and aching in the limbs. Constipation may be present, although in children 

ea and vomiting may be prominent early in the illness. The pulse is often slower than would 

expected from the height of the temperature; i.e. a relative bradycardia. (Crum NF. Aug 2003). 

me end of the first week a rash may appear on the upper abdomen and on the back as sparse, 

_ ·ly raised, rose-red spots, which fade on pressure. It is usually visible only on white skin. 

;h and epistaxis occur. Around 7 to 10 day the spleen becomes palpable constipation is then 

. ceded by diarrhea and abdominal distention with tenderness. Severe diarrhea has been 

-ibed in HIV patients with typhoid. Bronchitis and delirium may develop. By the end of the 

week the patient may be profoundly ill unless the disease is modified by antibiotic treatment. 

th~ 3rd week toxaemia increases and the patient may pass into coma and die. Such extreme 

7 
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are rare in countries with developed health services. Following recovery up to 5% of 

become chronic carries of Salmonella typhi and classically such patients have gallbladder 

(Manfredi R, InJez Med. 1999) 

Summary of clinically features of typhoid fever: 

week-

, Fever 

~ Headache 

, Myalgia 

» Relative bradycardia 

, Constipation 

, Diarrhea and vomiting in children. 

'- Rose spots on trunk ,. 
,. Splenomegaly 

,. Cough 

,. Abdominal/distention 

"- Diarrhea ,. 

,. Delirium 

,. Complications 

,. Coma and death (if untreated) 

tCrum NF. Aug 2003). 

8 
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11 Paratyphoid fever 

.; course tends to be shorter and milder than that of typhoid fever and the onset is often more 

. ~pt with acute enteritis. The rash may be more abundant and the intestinal complications less 

uent. There are three species of Salmonellae that cause paratyphoid: Salmonella paratyphi A, 

paratyphi B and S. paratyphi C .They are transmitted by means of contaminated water or food. 

paratyphoid bears similarities with typhoid fever, but its course is more benign (Harman, 

in J Pharm press: 2002). 

2 Pathophysiology of Typhoid Fever 

_ pathophysiology of typhoid fever is complex and occurs through several stages. 

:, the bacteria (Salmonella typhi), survives the acidity of the stomach, it reaches the intestine 

invades the Payer's patches of the intestinal wall.Payer's patches are the clusters of cell 

.arily composed of Macrophages are specialised cells that are essential to kill the bacteria. 

_!J1berg EB, Clin Infect Dis. 2004). 

onella Typhi is unaffected by these macrophages but, start survive within the macrophage 

f. So, during this asymptomatic incubation period of 7-14 days, the bacteria spread 

ughout the reticuloendothelial system of liver, spleen, gallbladder, and bone marrow 

inberg EB, Clin Infect Dis. 2004) . 

. tirst week of symptomatic period is characterised by progressive elevation of temperature. In 

5<cond week, the victim may experience abdominal pain, spleen enlargement and notice Rose 

on his skin. All pathogenic Salmonella species are engulfed by phagocytic cells, which then 

. them through the mucosa and present them to the macrophages in the lamina propria. Non 

idal salmonellae are phagocytized throughout the distal ilium and colon. With toll-like 

- -.... ·"r (TLR)-5 and TLR-4/MD2/CD-14 complex, macrophages recognize pathogen-associated 

.:ular patterns (P AMPs) such as flagella and lipopolysaccharides. Macrophages and intestinal 

lial cells then attract T cells and neutrophils with interleukin 8 (IL-8), causing inflammation 

9 
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suppressing the infection. (Steinberg EB, Clin Infect Dis. 2004). 

contrast to the non typhoidal salmonellae, S typhi enters the host's system primarily through the 

..... ilium. S typhi has specialized fimbriae that adhere to the epithelium over clusters of 

hoid tissue in the ilium (Peyer patches), the main relay point for macrophages traveling from 

gut into the lymphatic system. S typhi has a Vi capsular antigen that masks PAMPs, avoiding 

'-ophil-based inflammation. The bacteria then induce their host macrophages to attract more 

-opts the macrophages' cellular machinery for their own reproduction as it is carried through 

mesenteric lymph nodes to the thoracic duct and the lymphatics and then through to the 

~.Jloendothelial tissues of the liver, spleen, bone marrow, and lymph nodes. Once there, the S 

i bacteria pause and continue to multiply until some critical density is reached. Afterward, the 

;ria induce macrophage apoptosis, breaking out into the bloodstream to invade the rest of the 

_ gallbladder is then infected via either bacteremia or direct extension of S typhi -infected bile. 

result is that the organism re-enters the gastrointestinal tract in the bile and reinfects Peyer 

. Bacteria that do not reinfect the host are typically shed in the stool and are then available 

-:e t other hosts (Steinberg EB, Clin Infect Dis. 2004). 

10 
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Complications 

n hage form or a perforation of the ulcerated Peyer's patches may occur at the end of the 2nd 

or during the 3 rd week of the illness. A drop in temperature to normal or subnormal levels 

occur in those with intestinal hemorrhage. This can be falsely reassuring as it occurs even 

- there is clinical evidence of bleeding such as melaema. Additional complications may 

\"e almost any viscous or system because of the septicaemia presents during the first week; 

include cholecytitis, pneumonia, myocarditis, arthritis, osteomyetitis and meningitis. Bone 

joint infection is seen, especially in children with sickle-cell disease. 

mary of complications of typhoid fever: 

,. Bowel irritation and dehydration 

,. Perforation 

,. Hemorrhage 

,. Septicaemic foci-

,. Bone and joint infection 

,. Meningitis 

,. Cholecytitis 

,. Toxic phenomena-

Myocarditis 

,. Nephritis 

Ie i R, InJez Med. 1999) 

Treatment 

id fever is treated with antibiotics. A person will usually recover in 2-3 days with prompt 

ic treatment. People that do not get prompt medical treatment may continue to have a 

11 
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ier for weeks or months, and as many as 20% may die from complications of the infection. 

~ou are being treated for typhoid fever, it is important to do the following: 

, Take the prescribed antibiotics for as long as the doctor has asked you to take them. 

, Wash your hands carefully with soap and water after using the bathroom 

-, Do not prepare or serve food to other people. 

, Have your doctor collect follow-up stool samples to ensure that no S. typhi bacteria 

remain in the body. 

m~ first week the diagnosis may be difficult because in this invasive stage with bacterium the 

mptoms are those of a generalized infection without localizing features. A white blood count 

~. be helpful as there is typically a leucopenia blood culture is the most important diagnostic 

mtod in a suspected. The faeces will contain the organism more frequently during the 2nd and 

I weeks. The widal reaction detects antibodies to the causative organism. However, it is not are 

:ric diagnostic test and should be interpreted with caution, particularly in typhoid-vaccinated 

-lient. (Cooke FJ, Wain J, Threlfall EJ 2006) . 

• ".1 Table 1 Antibiotic treatment of typhoid fever (Cooke Fl, Wain l, Threlfall El 2006) 

icine Amount Frequency/ Day Route 

500mg 12 hourly (day) Orally 

500mg 12 hourly Two tablets or IV 

equivalent 

500mg 6 hourly Orally 

750mg 6 hourly Orally 

500mg 24 hourly Parenterally 

12 
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ever an increasing number of salmonellae, including Salmonella typhi are now resistant to 

y antibiotics and some are only sensitive to Ciprofloxacin. The third generation 

~ alosporin, Ceftriaxone and Cefotaxime are useful when the organism is resistance to 

tloxacin. Treatment should be continued for 14 days. 

~ are currently two vaccines available in the United States against S. typhi. One is an 

jectable vaccine made from the capsule that surrounds the bacteria's cells. This vaccine given in 

single dose covers immunity for about two years in children as young as two years. Another 

er dose is needed after two years period of time. The other is an oral vaccine consisting of 

. but weakened S. typhi and comes as a set of four capsules. This oral vaccine must be taken 

_ capsule every other day for four days; each one should be taken about 1 hour before meal. 

_ other is an oral vaccine capsule should be in the refrigerator until taken. This vaccine works 

, down to age six years, and must be boosted every five years. (Acharya IL, N Engl J 

Oc(Acharya IL, N Engl J Med.1987.) 

intervention study was carried out in Paediatric wards for a period of one year from January 

3 to December 2003 to determine the efficacy and safety of Azithromycin in the treatment of 

mplicated childhood typhoid fever. It was found that once daily administration of oral 

~omycin for seven days in the treatment of uncomplicated typhoid fever was effective and 

nably safe. 

a study on Laboratory-based surveillance of Salmonella serotype Typhi infections in the 

J States: antimicrobial resistance on the rise showed that ciprofloxacin and ceftriaxone are 

- priate empirical therapy for suspected typhoid fever. The resistance may be anticipated. 

:inued monitoring of antimicrobial resistance among Salmonella Typhi strains will help 

m ine vaccination and treatment policies. 
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I .1·t2 Table 2: Different types of antibiotics used in typhoid fever 

(Acosta C et al,2003 ; Cunha BA, 2008; Carcelen A,1989; Frenck RW, 2000) 

_~ name 

-luramophe­

. I 

xicillin 

Dose Contradictions Interactions Precautions 

Adult Dose:500 Documented Concurrently Use only for 

indicated mg PO/IV q4h hypersensitivity with 

until 

defervescence, 

then q6h for a 

total course of 

14 d 

Pediatric Dose 

50-75 mg/kg/d 

PO/IV divided 

q6h 

Adult Dose 

1 gPO q8h 

Pediatric Dose 

20-50 mg/kg/d 

PO divided q8h 

for 14 d 

Documented 

barbiturates, infections or as 

chloramphenicol prophylaxis for 

serum 

may 

levels bacterial 

decrease infections; 

while barbiturate senous and 

blood levels may fatal 

increase, causing dyscrasias (eg, 

toxicity; aplastic 

manifestations of anemla, 

hypoglycemia hypoplastic 

may occur with 

sulfony1ureas; 

anemia, 

thrombocytope 

ma, 

granulocytopen 

ia) can occur; 

Reduces the Adjust dose in 

hypersensitivity efficacy of oral renal 

contraceptives impairment; 

may enhance 

chance of 

candidiasis 
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.methoprim 

.. :methoxazol 

Typhoid and its treatment with sensitivity pattern of different antibiotics 

Adult Dose Documented May increase PT Adjust dose in 

6.5-10 lug/kg/d hypersensitivity when used with severe renal 

PO bicl/tid' can ; megaloblastic warfarin 

anemIa due to (perform be given IV if 

impairment; 

associated with 

necessary; 160 folate 

mg TMP/800 deficiency 

mg SMZ PO 

q12h for 10-14 

d 

Pediatric Dose 

<2 months: Do 

not administer 

>2 months: 15-

20 mg/kg/d PO, 

tid/qid for 14 d 

coagulation tests severe colitis. 

and adjust dose 

accordingly) ; 

coadministration 

with dapsone 

may mcrease 

blood levels of 

both drugs; 
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" .-\zithromycin 

Typhoid and its treatment with sensitivity pattern of different antibiotics 

Adult Dose Documented May lllcrease Site reactions 

1 g PO once hypersensitivity toxicity of can occur with 

Day 1: 500 mg , hepatic theophylline, IV route; 

PO impairment; 

250 administration Days 2-5: 

mg PO qd 

Pediatric Dose 

<6 months: Not 

established 

>6 months 

Day 1: 10 

mg/kg PO once; 

not to exceed 

500 mg/d 

with pimozide 

warfarin, and bacterial or 

digoxin; effects fungal 

are reduced with overgrowth 

coadministration may result with 

of aluminum prolonged 

and/or 

magnesIUm 

antacids; 

nephrotoxicity 

antibiotic use; 

may lllcrease 

hepatic 

enzymes and 

may occur when cholestatic 

coadministered jaundice; 

with 

cyclosporine 
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= _ d'triaxone 

~ephin) 

Typhoid and its treatment with sensitivity pattern of different antibiotics 

Adult Dose 

1-2 g IV q12h 

Pediatric Dose 

>7 days: 25-50 

mg/kg/d IV/1M; 

not to exceed 

]25 mg/d 

infants and 

children: 50-75 

mg/kg/d IV/JM 

div ided qI2lr 

not to exceed 2 

g/d 

Documented 

hypersensitivity 

Probenecid may Adjust dose m 

Il1crease levels; renal 

coadministration impairment; 

with ethacrynic caution 

acid, furosemide, predelivery 

and and Il1 

aminoglycosides breastfeeding; 

may increase pseudobiliary 

nephrotoxi6ty lithiasis; non­

Clostridium 

difficile 

diarrhea 
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i.e efoperazone 

Cefobid 

Typhoid and its treatment with sensitivity pattern of different antibiotics 

Adult Dose Documented 

2-4 g/d IV/1M hypersensitivity 

divided bid; not 

to exceed 12 g/d 

Pediatric Dose 

Not established; 

100-150 

mg/kg/d IV/1M 

divided q8-12h; 

not to exceed 12 

g/d (suggested) 

Probenecid may 

mcrease levels; 

coadministration 

Adjust dose in 

severe renal 

impairment; 

has been 

"th ~ "d associated with 
WI lurosemi e 

and severe colitis" 

aminogl ycosides 

may increase 

nephrotoxicity 
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~ o\: aclI1 

Typhoid and its treatment with sensitivity pattern of different antibiotics 

Adult Dose Documented 

200-400 mg PO hypersensitivity 

q12h 

Pediatric Dose 

<18 years: Not 

recommended 

> 18 years: 

Administer as 

in adults 

Antacids, Iron In prolonged 

salts, and ZinC therapy, 

salts may reduce perform 

serum levels; periodic 

administer evaluations of 

antacids 2-4 h organ system 

before or after functions (eg, 

taking renal, hepatic, 

fluoroquinolones hematopoietic) 

superinfections 

may occur with 

prolonged or 

repeated 

antibiotic 

therapy 
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Dexamethasone Adult Dose Documented 

3 mg/kg hypersensitivity 

PO/1M/IV active 

initially, bacterial or 

followed by 8 fungal infection 

doses of 1 

mg/kg q6 

Pediatric Dose 

Not established 

Increases risk 

of mUltiple 

complications, 

induding 

severe 

infections; 

monitor 

adrenal 

insufficiency 

when tapering 

drug; abrupt 

discontinuation 

of 

glucocorticoids 

may cause 

adrenal crisis; 
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L:yofloxacin Adult Dose Documented 

500 mg PO qd hypersensitivity 

for7-14d 

Pediatric Dose 

<18 years: Not 

recommended 

> 18 years: 

Administer as 

in adults 

[3 \1anagement 

Antacids, Iron In prolonged 

salts, and ZInC therapy, 

salts may reduce perform 

serum levels; periodic 

administer evaluations of 

antacids 2-4 h organ system 

before or after functions (eg, 

taking renal, hepatic , 

fluoroquinolones hematopoietic) 

; cimetidine may ; adjust dose in 

interfere with renal function 

metabolism of impairment; 

fluoroquinolones superinfections 

reduces may occur with 

therapeutic prolonged or 

effects of repeated 

phenytoin; antibiotic 

probenecid may therapy. 

Increase serum 

concentrations; 

: <ia may persist for up to five days after the start of specific therapy. The chronic carrier 

.J be treated for four weeks with Ciprofloxacin. Cholecystectomy may be necessary in some 

, When Salmonella typhi is resistant to several different antibiotics, then a patient with a 

. ::: le-resistant strain may need two or more different antibiotics at the same time. 10-15% of 

::~ ts relapses after antibiotic treatment, and may need to be retreated with different antibiotics. 
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. J Rebecca, 2008) 

6 Preventive measures 

following steps are performed to protect if someone travel to an area where the disease 

mman: 

Get vaccinated against typhoid fever. Both injectable and oral vaccines are available. Visit a 

r or travel clinic to discuss your vaccination options. Vaccines are not 100% effective, so it 

important to take the additional measures listed to prevent typhoid fever. 

Cse careful selection of food and drink while you are in a developing country. This will also 

protect you from other illnesses such as cholera, dysentery and hepatitis A. 

Only use clean water. Buy it bottled or make sure it has been brought to a rolling boil for at 

one minute before you drink it. Bottled carbonated water is safer than noncarbonated water. 

Ask for drinks without ice unless the ice is made from bottled or boiled water. 

Only eat foods that have been thoroughly cooked. 

Avoid raw vegetables and fruits that cannot be peeled. 

- When you eat raw fruits or vegetables that can be peeled, wash your hands with soap, then 

them yourself. Do not eat the peelings. 

A void foods and beverages from street vendors. Many travelers get sick from food bought 

street vendors . 

. Epidemiol. 2008) ;( Fery J Rebecca, 2008) 
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.. Precaution 

: Even if your symptoms go away without treatment, you may still be carrying the S. typhi 

:cria, and your illness could return and be passed to other people. 

: If you work at ajob where you handle food or care for small children, you should not go back 

"ork until a doctor has determined that you no longer carry any S. typhi bacteria. 

Even if you are vaccinated, you should carefully select your food and drink, especially when 

:ing areas where typhoid fever is common. 

f.) . Epidemiol. 2008). 

lo id Fever at a glance: 

,- Typhoid Fever is caused by salmonella typhi bacteria. 

,.. Typhoid Fever is contracted by the ingestion of contaminated food or water. 

,- Diagnosis of typhoid fever is made when the Salmonella bacteria is detected with a stool 

culture. 

, Typhoid Fever is treated with antibiotics. 

, Typhoid Fever symptoms are poor appetite, headaches, generalized aches and pains, fever, 

and lethargy. 

,- 3-5% of patients become carriers of the bacteria after the acute illness. 

(Wkly. Epidemiol. 2008) 

8 Prevalence of Typhoid Fever 

:munity-based surveillance for typhoid fever in Kamalapur during 2001 found that 49 (5.5%) 

:-d cultures grew Salmonella Typhi. S. Typhi isolations represented 75% of all positive blood 

:.:res; 53% were in children <5 years of age. The overall incidence of typhoid fever was 3.9 

. per 1,000 populations per year; in children <5 years of age, the rate was 18.7 per 1,000 

=':ren per year. Children <5 years of age had an 8.9-fold increased likelihood of infection 
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n compared with all others. Less than 50% of isolates were susceptible to ampicillin, 

:moxazole or chloramphenicol. All isolates were susceptible to ciprofloxacin and 98% were 

:cptible to ceftriaxone. The findings of this report indicate a high burden of disease in this 

population. Age-specific infection rates suggest that vaccination would be most beneficial 

:::e first year of life . 

. aid fever is both a water-borne and food-borne gastrointestinal infection, with an estimated 

(-al prevalence between 16 million and 33 million cases per year, with 700,000 deaths (1, 2). 

determine disease incidence within a high-risk population, and to estimate age-specific 

:j~nce rates, a 10-month prospective community-based study among an urban poor population 

Jhaka was conducted by ICDDR, B. 

-.,. are the first community-based epidemiological data on typhoid disease burden from 

~ladesh, and they indicate a high burden of disease in this urban population. The greatest 

:j~nce of infection was in children <5 years of age. The findings are similar to those of a 

:-It community-based study of typhoid incidence from India. This is in Clinical Pathology 

- ~ratory, ICDDR, B. 2003). 

__ -specific infection rates suggest that vaccination would be most beneficial in the first year of 

_ before infection rates become high during the second and subsequent years of early 

~jhood. For optimal impact contrast with hospital-based studies which have suggested peak 

:j~nce in children 5 to 15 years of age (Clinical Pathology Laboratory, ICDDR, B 2003). 

:.lboratory-based study from Dhaka also showed that 54.5% of S. Typhi isolates were from 

~':ren <5 years of age. Further study will be required to determine whether dissimilar clinical 

_ .:-ntations, healthcare seeking behaviors, or clinical management are responsible for 

;:r~nces observed with hospital-based studies (in Bangladesh and in similar settings, new 

oid vaccines will need to be efficacious and practical for administration to infants. 

_- ~illance also detected high rates of resistance of S. Typhi to commonly used antimicrobial 

:;s. It is an important finding that all patients fully recovered, despite some being treated with 

2S to which there was in vitro resistance. Systematic evaluation of the impact of in vitro 

STance on clinical outcome would be helpful to define the optimal treatment regimen for 
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• mplicated (non-hospitalized) typhoid fever in Bangladesh (Clinical Pathology Laboratory, 

DDR, B 2003). 
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9 Resistance pattern 

irdespread use of fluoroquinolones has resulted in emergence of Salmonella typhi strains with 

- ased susceptibility to fluoroquinolones. These strains are identifiable by their nalidixic acid­

istance. We studied the impact of infection with nalidixic acid-resistant S. typhi (NARST) on 

ical outcomes in patients with bacteriologically-confirmed typhoid fever. 

ical and laboratory features, fever clearance time and complications were prospectively 

ied in patients with blood culture-proven typhoid fever, treated at a tertiary care hospital in 

-h India, during the period from November 2001 to October 2003. Susceptibility to 

icillin, co-trimoxazole, chloramphenicol, ciprofloxacin and ceftriaxone were tested by disc 

ion method. Minimum inhibitory concentrations (MIC) of ciprofloxacin and ceftriaxone 

. determined by E-test method. 

id fever is one of the most common febrile illnesses encountered by the physicians in 

. desh. Diagnosis is not difficult but has lately become a challenge due to changed clinical 
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~m of the disease, lack of adequate facilities for blood, stool, urine culture, excessive reliance 

nonspecific Widal test and non availability of any reliable rapid diagnostic tests. Further. the 

~criminate and injudicious use of antibiotics for treating fever in undiagnosed febrile illnesses 

:y has created problems to the physicians to reach to a diagnosis later on. This has also led to 

~mergence of high level resistance to many of the commonly used antibiotics in our country. 

t10xacin is often used empirically for treating the disease though there is already a high level 

s:ance. In this case the organism is in-vitro sensitive to ciprofloxacin but resistant to nalidixic 

=_ Third generation cephalosporins (ceftriaxone and cefixime) are still the effective drugs for 

:ing typhoid fever. The drug needs to be used in proper dose and duration to prevent 

_ -: nce of resistance. Azithromycin though advocated by many as an alternative to 

t10xacin in resistant cases, has recently lost its credibility due to emergence of resistance. We 

Id not rely on Widal test in diagnosing typhoid fever. In a suspected case, the patient should 

:x- prescribed any antibiotic without sending blood sample for culture sensitivity. 

'JI11p JA, Bull World Health Organ. 2004) 

I Mechanisms of antibiotic resistance 

genes for antibiotic resistance in S typhi and S paratyphi are acquired from Escherichia coli 

other gram-negative bacteria via plasmids. The plasmids contain cassettes of resistance genes 

Jre incorporated into a region of the Salmonella genome called an integron. Some plasmids 

:- multiple cassettes and immediately confer resistance to multiple classes of antibiotics. This 

...ins the sudden appearance of MDR strains of S typhi and S paratyphi; often without 

ed iate strains that have less-extensive resistance (Capoor MR, J Med Microbial. 2007). 

initial strains of antibiotic-resistant S typhi and S paratyphi carried chloramphenicol 

ltransferase type I, which encodes an enzyme that inactivates chloramphenicol via 

lation. MDR strains may carry dihydrofolate reductase type VII, which confers resistance to 

~ thoprim. The use of nalidixic acid as an in vitro stand-in for fluoroquinolones is unreliable. 

tions in gyr A are the most common form of fluoroquinolone resistance. 

id fever caused by NARST infection is associated with poor clinical outcomes, probably 
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__ • to delay in initiating appropriate antibiotic therapy. Fluoroquinolone breakpoints for S. typhi 

~ j to be redefined and fluoroquinolones should no longer be used as first-line therapy, if the 

~ \'alence ofNARST is high. 

:--;,hoid fever is a common illness in developing countries like India and is a potential threat to 

eloped nations, in an era of increasing air travel and global operations. In the absence of 

~ropriate chemotherapy, typhoid fever was often a fatal illness and introduction of effective 

biotic therapy in 1950s led to a sharp decline in the rates of complications and mortality due to 

~oid fever. However, in early 1990s multi drug-resistant strains of Salmonella enterica 

<:'type typhi (MDR-ST) that were resistant to all the three first-line drugs then in use, namely 

L,,-'ramphenicol, amoxicillin and co-trimoxazole emerged, and sooner MDR-ST became endemic 

:::any areas of Asia, including India. This change in pattern of susceptibility was reflected even 

places far away, such as the United Kingdom and the United States of America. 

; qu inolones are very effective against MDR-ST, achieving fever clearance in less than four 

s with cure rates exceeding 96%, and are currently the first-line drug for the treatment of 

id fever. 

~yer, towards the end of the last decade, it was observed that fever took longer time than 

~ to clear, and at times surprisingly failed to respond to ciprofloxacin therapy. These isolates 

.:omparatively higher minimal inhibitory concentrations (MIC) of fluoroquinolones, although 

were susceptible to fluoroquinolones by conventional disc diffusion testing and 

-nmended MIC breakpoints. Nevertheless, such strains of S. typhi are resistant to nalidixic 

_ .ll1d it was noted that clinical response to fluoroquinolones in patients infected with nalidixic 

_-r~sistant S. typhi (NARST) was inferior to the response in those infected with nalidixic acid­

:liYe s. typhi (NASST) strain. However, it is not clear whether fluoroquinolones can still be 

as first-line drug for the treatment of typhoid fever, and if used whether this has any adverse 

_:t on clinical outcomes other than treatment failure such as development of complications 

r:10rbidity assessed in terms of total duration of illness. In this scenario, the present study was 

to evaluate the impact of infection with NARST on clinical outcomes in patients with 

:d fever. (Capoor MR, J Med Microbiol.2007) 
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~Jtion and hygiene are the critical measures that can be taken to prevent typhoid. Typhoid 

~ not affect animals and therefore transmission is only from human to human. Typhoid can 

spread in environments where human feces or urine are able to come into contact with food 

::-inking water. Careful food preparation and washing of hands are therefore crucial to 

,;:-nting typhoid. (Wkly. Epidemiol. 2008). 

_ ~;:- are two vaccines currently recommended by the World Health Organization for the 

,;:-:1tion of typhoid: these are the live, oral vaccine (sold as Vivotif Berna) and the injectable 

-:oid polysaccharide vaccine (sold as Typhim Vi by Sanofi Pasteur and T}pherix b: 

\JSmithKline). Both are between 50 to 80% protective and are recommended for trayelers to 

~ \yhere typhoid is endemic. There exists an older killed whole-cell vaccine that is still used in 

•. :ries where the newer preparations are not available, but this vaccine is no longer 

. ~ll1ended for use, because it has a higher rate of side effects (mainly pain and inflammation 

:-_;: site of the injection). (Wkly. Epidemiol. 2008). 

, ~atural Home Remedies for Typhoid Fever 

, Complete bed rest is essential. 

, Patient should be kept on a liquid diet of orange, barley juice and milk. Orange juice 

especially hastens recovery as it increases energy, promotes body resistance and increases 

urinary output. Administer warm water enema regularly. 

, Apply cold compress to head if temperature rises above 103 degree Fahrenheit. Or wrap 

the body and legs twice with a sheet wrung in cold water and then cover it with a warm 

material. The pack should be kept for an hour and renewed after every 3 hours. Hot water 

bottles may be applied to the sides of the body and feet. 

, Fresh fruits and easily digestible foods can be given after temperature comes down to 

normal. 
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-, Plain water or unsweetened lemon water can be used for drinking 

(Breakey WR, Br Med 1. Aug 06) 

:Iusion from work and social activities should be considered for symptomatic, and 

~mptomatic, people who are: Food handlers, healthcare/daycare staff who are involved in 

.mt care and/or child care, children attending unsanitary daycare centers, and older children 

) are unable to implement good standards of personal hygiene. The exclusion applies until two 

..: cutive stool specimens are taken from the infected patient and are reported negative. Control 

~'Jires treatment of antibiotics and vaccines prescribed by a doctor. Major control treatments for 

rhoid fever include Ciprofloxacin for seven to eight days or Ceftriaxone/Cefotaxime for 5 to 6 

or Azithromycin . 

• . J Rebecca, Oct 2008). 
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OBJECTIVE OF THE STUDY 

_ ~ !loid fever is a bacterial disease, caused by Salmonella typhi. It is transmitted through the 

~~stion of food or drink contaminated by the faeces or urine of infected people. Symptoms 

-llly develop 1-3 weeks after exposure, and may be mild or severe. Typhoid fever can be 

__ :cd with antibiotics. However, resistance to common antimicrobials is widespread. 

':'c\"eloping world food or water can be contaminated by a food handler with S. typhi, or may 

":L)ntaminated if sewage accidentally gets into the food or water. Some infected persons may 

show any symptoms of typhoid fever but can shed the S. typhi bacteria in their faeces for 

"~: years. These persons are called typhoid fever "carriers". S typhi is only found in humans. 

cnts with acute illness can contaminate the surrounding water supply through the stool , \vhich 

-:3.ins a high concentration of the bacteria. Also, about 3-5% of patients become carriers of the 

:cria after the acute illness. Some patients suffer a very mild illness that goes unrecognized. 

5c patients can become long- term carriers of the bacteria. The bacterium mUltiply in the 

"t-ladder, bile ducts, or liver and passes into the bowel. The bacteria can survive for weeks in 

::r or dried sewage. These chronic carriers may have no symptoms and can be the source of 

outbreaks of typhoid fever for many years. Thus it can be very fatal and risky. 

:"'lis scenario, the present study was undertaken to evaluate the impact of infection and 

-:ti vity of various antibiotics on clinical outcomes in patients with typhoid fever. 

present study was designed to assess: 

,.. Widely used antibiotics in treating typhoid fever. 

,.. The sensitivity pattern of various antibiotics against typhoid fever. 

,. The resistance pattern of various antibiotics against typhoid fever. 
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SIGNIFICANCE OF THE STUDY 

id fever, also known as enteric fever, is a potentially fatal multi systemic illness caused 

-::arily by Salmonella typhi. The protean manifestations of typhoid fever make this disease a 

diagnostic challenge. It is a global health problem that can have a devastating impact on 

.. rce-poor countries. Typhoid fever is both a water-borne and food-borne gastrointestinal 

oid fever occurs worldwide, primarily in developing nations whose sanitary conditions are 

- Typhoid fever is endemic in Asia, Africa, Latin America, and the Caribbean countries . 

. oid fever infects roughly 21.6 million people and kills an estimated 200,000 people every 

. epidemiology of typhoid fever and other enteric fevers primarily involves person-To-person 

.ad because these organisms lack a significant animal reservoir. Contamination with human 

_~ is the major mode of spread, and the usual vehicle is contaminated water. Occasionally, 

-raminated food (usually handled by an individual who harbors S. typhi) may be the vehicle. 

alence of typhoid fever in Bangladesh is increasing day by day and mostly children's are 

. ~ted rather than older person. Environmental factors such as, lacking of health hygienic, poor 

ration water, street food habits are mainly associated with typhoid fever. 

study is expected to provide important information to better understand the sensitivity and 

istant pattern of various antibiotics associated with typhoid fever. Also on the types of 

ibiotics used to treat this infection. Thus, the result of the study is expected to improve the 

'\ ledge of management of typhoid disease and people's health consciousness, which 

imately will help to improve the disease management process. On the other hand it will help us 

understand the effect of irrational uses of drugs that lead to resistant. Thus we move on to the 

h of better antibiotics in the treatment of typhoid. 
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MATERIALS AND METHODS 

Place of study 

study was a retrospective study and all the case histories were collected from the library of 

tution of Child Health & Shishu Sasthya Foundation Hospital, Mirpur-2, Dhaka. Only old 

stored files of Salmonella typhi positive patients were collected. 

Study Period 

study period was one and half year. 

Project Protocol/ title 

)re making and formatting the data collection paper project protocol was made comprising of 

:"-nportant criteria' s. 

List of antibiotics used in the treatment of Typhoid fever 

antibiotics used in the treatment of typhoid fever caused by Salmonella typhi was found and 

J accordingly with COlTect dose and dosage form. The following antibiotics are: 

r>tazidime, Netilmicin, Ceftriaxone, Ciprofloxacin, Cephradine, Cotrimoxazole, Cloxacillin, 

ikacin, Cephalexin, Ampicillin, Gentamicin, Chloramphenicol, Amoxicillin, Cefotaxime, 

'~.methoprim, Sulphamethoxazole . 

. 5 Research Design 

t~ study was a descriptive and retrospective (history) study; in which 50 patients with Typhoid 

. er were taken within the age limit of 0-1 0 years old. 
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Data Collection and Sample Characteristics 

sample was collected from the Institution of Child Health & Shishu Sasthya Foundation 

ital , Mirpur-2, Dhaka from 1 51 January to 30th June, 2008. Fifty subjects meeting the 

,"jng inclusion and exclusion criteria were sampled from patient's history booklet: 

, Patient : With Typhoid Fever 

, Age: From 0-10 years 

, Weight 

, Sex: Both male and female 

, The case history will include the following parameters: 

, Clinical 

, Non - clinical 

, Clinical parameters includes: 

, Sign and symptoms . 

., Pathological state. 

;. Past history. 

, Patient complains. 

lusion Criteria: 

nts with other clinical complication other than Typhoid Fever were excluded from the study. 

=. )Jon-Salmonella Typhoid or other clinical and pathological conditions. 
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- Data collection paper (DCP) 

data collection paper was them made in order to compile all the information and clinical 

1) of the patient in an organized manner. 

data collection paper (DCP) contains the following initial evaluation data: 

.., Name of the patient 

r Address 

r Date of admission 

.,. Date of discharge 

.,. Present complaints 

.,. Fever 

r Abdominal pain 

.,. Vomiting 

.,. Diarrhea 

r Constipation 

.,. Cough 

.,. Respiratory distress 

.,. Maximum temperature reached 

.,. Drug received before admission 

.,. Others 

.,. History of illness 
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, 

Feeding history , 

, Immunization history 

, 

History of past illness , 

, History of past medication 

, Socio - economic history 

, General examination 

, Provisional diagnosis 

;- Differential diagnosis 

, 

Investigations ;-

,.. Final diagnosis 

, 

Culture and sensitivity pattern ,. 
.., Treatment 

-,. Day at which temperature become a febrile. 

m the patient history booklet (Institution of Child Health & Shishu Sasthya Foundation 

spital) the data collection paper is filled correctly. Then all the information in the sheet is 

"nmarized and all the parameters are tabulated to organize the information uniformly so that 

:istical analysis can be done to draw conclusion and to find the result of the whole study. 
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Laboratory Investigation 

r collecting all the blood samples and stool, laboratory analysis were done in Institution of 

:j Health & Shishu Sasthya Foundation Hospital, Mirpur; Dhaka. The semi-automated 

iine, automated machine, other devices and chemical reagents were used for the 

;ruination of microorganism and the causative agent. 

following procedures were involved while laboratory investigation: 

, Collection of specimens 

, Isolation of the organism 

, CBC 

r Urine Diazo Test 

r Blood culture 

, Clot culture 

, Culture of faeces 

r Urine culture 

,. Cultural characters 

r Slide agglutination 

r Antimicrobial susceptibility testing 

r Detection of antibodies 

,. Widal test 

> Preparation of antigen 

> Diagnosis of chronic typhoid carriers 
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. Dem ographic history of the patient 

mographic hi tory and data generall y contains his or her family history, patient's personal 

'111atioll and u e of anti biotic and history of present illness at admission. Data about 

~raph ic chara terislics of children and their family was collected at the beginning of the 

f ll ow up questionnai re (data coll eli n paper) was developed and filled correctly from 

uments of the hosp itai" s library. 

Patient' Fa mi ly History 

amil y hi tor ofth pati nt contains: 

r Year offonnal dllcation of mother 

r Year of formal ducation of fath r 

r Mother s occupat ion 

r Father' s occupation 

., Socioeconomic status 

., Hygienic condition 

., Condition of the surrounding environment 

., Sanitation 

., Consumption water condition 

., Nutrition! supplements 

., Any other family member who have same type of illness during past 21 days. 

37 



Typhoid and its treatment with sensitivity pattern of different anti biotics 

11 Patient's Personal Information 

_ ient's personal information contains the following features: 

-, Name 

-, Age 

-, Sex 

-, Weight 

., Education 

-, Address 

-, Date of admission 

-, Discharge date 

-, Maximum temperature reached 

., Fever start (day) 

-, Fever end (day) 

., Hand washing practice 

., Nail cutting practice 

., Personal cleanliness 

., Vaccination status 

-, Outer food habits (street or open food) 

., Sanitation and hygiene 
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_ History of present illness (complains during admission) 

data collection paper (DCP) also includes the history of present illness during the period of 

_nt admission and which contain the following data: 

,. Type of diarrhea 

-, Duration of diarrhea prior to admission (hours) 

,. Dehydration status 

,. Number of stools/day 

-, Constipation 

-, Vomiting 

,. Duration of vomiting prior to admission (hours) 

., Number of vomits/day 

,. Fever 

,. Duration of fever in hours 

,. Cough 

-, Duration of cough in hours 

,. Unable to drink 

-, Duration of unable to drink in hours 

,. History of convulsion 

,. Other problems 

-, Feeding history 
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, Hours before passed last urine 

,. What vaccine has the child received (dose and booster) 

r Drugs! antibiotics (dose) received before admission. 

13 Different Antibiotics used before admission by the patient 

:ious antibiotics were being used by the patient before admission to the hospital. The names of 

.mtibiotics are: 

, Ciprofloxacin 

r Cephradine 

, Ceptazidime 

, Ceftriaxone 

, Ampicillin 

, Azithromycin 

.~r than this normally used drugs were paracetamol, antihistamine, pain killer, expectorant, 

:.:.: saline, vitamins and mineral supplements, etc. 

14 Hospital treatment and courses 

:~ction of antibiotics depends on patient's age, renal and hepatic function and also on the 

drum and sensitivity of drugs. Single and combination of antibiotics both are used for the 

1ent of patients. Usually multiple drugs were used in case of severe complication and 

:stance cases. 
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: Use of Different Antibiotics during treatment course 

patients did not receive the same antibiotics and also the dosage forms. Antibiotic therapy was 

_ according to the protocol. However, receiving of the antibiotics to the patients mainly 

nd on the patient's condition. In most of the cases antibiotics that were given are: 

,. Ciprofloxacin LV & suspension, 

., Ceftriaxone injection, 

., Cefixime (third generation broad spectrum), 

., Azithromycin 

., Gentamycin. 

16 Table 3 Sensitivity pattern paper and its format 

of the Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 

idime 
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ethoprim 

.17 Statistical Analysis (Graphical/ statistical form) 

. were analyzed by using Microsoft Excel. All the data of the study sample was entered from 

;:h patient's data collection paper (DCP). Descriptive statistics were done for major variables of 

interest including the age, weight, sex, clinical improvement, drugs! antibiotics used before 

admission, day on which temperature subsided, max temperature reached, day on which 

~mperature became a febrile, 'sign and symptoms, day on which patient discharge, duration of 

hvspitalization in days of patients and sensitivity and resistant pattern of different antibiotics that 

used against typhoid fever. Finally a data summarization chart has been made from the data on 

me data collecting paper. 

43 



Typhoid and its treatment with sensitivity pattern of different antibiotics 

8 Table 4 Data summarization paper and its format 

t name and Pati nt Patient 

2 

given 

itivity pattern 

Patient Patient 

3 4 

Patient 

5 

Patient 

6 

Patient 

7 
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which 

e afebrile 

· .19 Variables Outcome 

following factors were considered to find outcome variables from the whole study: 

,/ Clinical improvement of patient 

,/ Improvement in sign and symptoms 

Antibiotics used (Multiple/ Single therapy) 

Max temperature reached 

Day on which body temperature subsided 

Day on which body temperature became a febrile 

,/ Pulse rate 

Day on which patient discharge 

Sensitivity and resistant pattern of various antibiotics against typhoid fever. 
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_ Final outcome 

lly after data collection, sorting, tabulation, statistical and graphical presentation, etc 

lusion and smnmarization of this study is drawn and the result is thus found. Then 

idering all the parameters like age, weight, gender, temperature, sign & symptoms, 

lications, day at which afebrile, previously used drugs & antibiotics, treatment received, etc 

stical analysis was done to get a clear idea about the outcome of this study. 

1 Table 5 Case Report form 

Study Name: Investigation on the sensitivity of various antibiotics against Typhoid fever 

PATIENT HISTORY 

PARTICULAI OF THE PATIENTS: File Serial No: ................ . 

Name of Month: ....... . ...... . 

e of the patient: . . ... ..... . .. . . ... ....... . ... . . .. . Age: ............................ . 

ress: ............................................... . Sex: ............................. . 

. " of Admission ................................... . Time: ............ . ....... . ..... . 

. of Discharge: ................................... . Weight: ........................ . 
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OMPLAINTS: 

I . . . ...... ................... ... ... .... .. . . ... ...... .. ..... .... . ................. .. . .. ...... .. 

, 

. HI TORY OR PRESENT ILLNESS (Elaborate hi tory): 

... . FEEDING HISTORY: 

~astMilk D Milk Formula D 

D Solid 

- IMMUNIZATION HISTORY: 

3eG D 

\1\1R D 

2. DPT + Polio 

6. Chicken pox 

D 

D 

HISTORY 0 P T ILLNESS: 

D 

3. Measles 

7. Others 

Mixed Feeding D 

Waning ( ...... months) 

D 

D 

4. Hepatitis - B D 
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TORY OF PAST MEDICATION (ifany): ........................... .. ......... . 

o IO-ECONOMIC HISTORY: ..................................................... . 

'. ENERAL EXAMINATION: 

vr. .................. ...... ........... . 

VII ..... .. ..... . .. .. ....... .. . ..... . .. . 

VIII . ................................ . . 

IX .................. .. ............. ... . 

X .... .......... ....................... . 

. DIFFERENTIAL DIAGNOSI : ...................... ......................... . .......... . 
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DOSE 

Ciprofloxacin (Inj / Syr / Tab / Cap) 0 ............ .. ... . .. .. .. .. ....... 

- Cefixime (Inj / Syr / Tab / Cap) 0 •••••• •• •••• '0 ' • ••••••••••••••• •• 

Ceftriaxone (Inj / Syr / Tab / Cap) 0 ....... . ....... ... .. ... ... . ...... 

· Ceftazidime (Inj / Syr / Tab / Cap) 0 . ..... ... . .. ..... . .. . . . .. .. .... . . 

· Cotrimoxazole (Inj / Syr / Tab / Cap) 0 ... .......... . .......... . . ....... 

· Cephalexin (Inj / Syr / Tab / Cap) 0 ....... . . . ... ... ............. . .. . 

-. Cefotaxime (Inj / Syr / Tab / Cap) 0 . . ........ . . ... ...... .. .. . ....... 

· Chloramphenicol (Inj / Syr / Tab / Cap) 0 • •• • ••••••• •••••• I • • • •• • ••••••• •• 

· Ampicillin (Inj / Syr / Tab / Cap) 0 •••• • •••• • • ••••• 0 ' . ••••••••• •• • • • 

0. Azithromycin (Inj / Syr / Tab / Cap) 0 ................. ............ .... 

:. Amoxicillin (Inj / Syr / Tab / Cap) 0 ...... .. ......................... 

:. Aztreonam (Inj / Syr / Tab / Cap) 0 .. . . .. . .... .. .. . ...... . ... ... .... 

3. Gentamicin (Inj / Syr / Tab / Cap) 0 •••••.••. '0' .••••.•• ••• •..••.•..• 

1-+. Imipenem (Inj / Syr / Tab / Cap) 0 ....... . . . .............. . .. ,., ... 

15. Levofloxacin (Inj / Syr / Tab / Cap) 0 . . .. . ... . ............... . ... ... .. . 
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.Ofloxacin 

-. Netilmicin 

' . Others: 

(Inj / Syr / Tab / Cap) 0 

(lnj / Syr / Tab / Cap) 0 

(lnj / Syr / Tab / Cap) 0 

::. lDENTITY OF DATA COLLE TOR: 

..J.n : ... ........... .. ... .. .. .. .... .. .. ...... .............. . 

1 of data collection: .. .............. ............... .. 

Signature: .. . ... ... . .. . . . ..... .. 
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Results 

Fig: 4.1 % Distribution of Typhoid fever among male and female childreo patients (0=50) 

Sex/gender 

1 I I 
Female I 

I t I 
Male 

I I I I I 

I 
o 10 20 30 40 50 

In fig: 4.1 62 % male and 38 % female patients out of 50 patients. 

Fig: 4.2 % distribution of weight (Kg) among the patients (0=50) 

30 

25 

20 

15 

10 

5 

I 
I 

eo 70 

O+-L-~~~Z-~--~~~~~~~~~~~~~~~~~~~ 

2 to 4 5 to 7 8 to 10 11 to 13 14 to 16 17 to 19 20 to 22 23 to 25 26 to 28 

In fig: 4.2 the weight of 26% patients was within the range 8-12 kg. 
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Table: 4.3 % Distribution of age (years) among the patients (n=50) 

Range (years) Percentage (%) 

1-2 42 

3-4 32 

5-6 12 

' -8 10 

9-10 4 

In fig: 4.3 the age of 42 % patients were within the range 1-2 years. 

Fig: 4.4 Statistical representation of age (Years) (0=50) 

1 to 2 3 to 4 5 to 6 7 to 8 9 to 10 

Fig: 4.4 show that the age of 42 % patients were within the range 1-2 years. 
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Fig: 4.5 Max temperature (OC) reached by the patient (n=50) 

60 

50 

40 

30 I. Temperature I 
20 

10 

0 
99-100 101-102 103-104 105-106 

In fig: 4.5 show the max. temperature recorded was within the range 103-104 °C by 58 % patients 

able: 4.6 The day at which the temperature became afebrile after treatment has been given 

Range (days) Percentage (%) 

10 

38 

37 

5 

-11 10 

~able: 4.6 show that 38 % patient's temperature became afebrile with 4-5 days after treatment has 
n given. 
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Fig: 4.6.1 The day at which the temperature became afebrile 
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1\1 Day at which the 
temperature became 

fig: 4.6.1 shows the statistical representation of the day at which the temperature became afebrile. 

(Where 37 % patient's temperature became afebrile on 4th to 5th day and 34.5 % patient's 
temperature became afebrile on 6th to 7th day) 

Fig: 4.7 Grapbical Representation of sign and symptoms of the patients (n= 50) 

Cough! respiratory distress 

Constipation 

Diahorea 

Vomiting 

Sign and symptoms 

Abdominal pain ~ •••••• 

o 10 20 30 40 

Fig: 4.7 show the graphical representation of sign and symptoms of the patients. 

50 
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Table: 4.8 Drugs used before admission by the patient 

Name or the drugs used Percentage (% )or the patient 

Paracetamol 52 

Antihistamine 2 

Ciprofloxacin 12 

Cepbradine 7 

Ceptazidime 2 

Ceftriaxone 2 

Azitbromycin 5 

Ampicillin 3 

Reported Nil (No drugs used) 15 

Table 4.8 shows the % of the name of the Drugs used before admission by the patient. 

(52 % patient received paracetamol before admission) 
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Fig: 4.9 Previously used drug before admission by the patient 

Reported Nil 
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Fig: 4.9 show the graphical representation of previously used drug before admission by the 

patient. 

Table 4.10 Drugs (antibiotics) used and the day at which the temperature became afebrile. 

Name of the antibiotics (generic) 

. moxicillin 

eftriaxone 

Ciprofioxacin 

entamicin 

Levofloxacin 

floxacin 

Day at which the temperature became 

afebrile 

6 day 

7 day 

611 day 

6 day 

6 day 

6 day 

Table 4.10 shows the drugs used and the day at which the temperature became afebrile. 
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Fig: 4.10.1 Antibiotics used for the treatment 

7 

6.8· 

6.6 

6.4 

6.2 

6 

5.8 

5.6 

---------------------J 
I-----------------------------~ 

5.4-"-----------------.-------
Amoxicillin Celtriaxone Ciprofloxacin Gentamicin lelOfloxacin O1\oxacin 
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Fig: 4.10.1 shows the graphical representation of the names of antibiotics used for the treatment. 

Table 4.11 The percentage of days the patient received treatment in the hospital 

No of Days Relative percentage (%) 

4 18.9 

5 24.3 

6 16.2 

7 13.5 

I 10.8 

9 16.3 

Table 4.11 shows the relative percentage of days the patient received treatment in the hospital. 

24.5 % patient received treatment for 5 days in the hospital. 
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Fig: 4.11.1 The no. of days of treatment received in the hospital 

9th 

8th 

I- No of days of treatm~ 
L ___ r~cei\oed ________ _ _ ! 

7th 

6th 

5th 

4th 

o 10 20 30 

Fig: 4.11.1 Graphical representation of the days of treatment received in the hospital. 

Fig: 4.12 The sensitivity pattern of Chloramphenicol 

70 

60 

50 

40 

30 10 Chloramphenicol I 
20 

10 

0 
Sensitive Moderate Resistance 

Fig: 4.12 Shows the sensitivity pattern of Chloramphenicol (sensitive 62%, moderate 5% & 

resistance 33%) 
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FiM:: 4.13 The sensitivity pattern of Ceftriaxone 

Ceftrtaxone 

1

0 Sensiti-.e [ 

Intermediate 

E Resistance 1 

Fig: 4.13 Shows the sensitivity pattern ofCeftriaxone (sensitive 90% & intermediate 10%) 

fig: 4.14 The sensitivity pattern of Azithromycin 

Azithromycin 
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I 
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Sensitive 
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Cig: 4.14 Shows the sensitivity pattern of Azithromycin (sensitive 20%, intermediate 10%, & 

resistance 70%) 
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Fig:4.15 The sensitivity pattern of Ciprofloxacin 
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Fig: 4.15 Shows the sensitivity pattern of Ciprofloxacin (sensitive 81 %, intennediate 18%, & 

Resistance 1 %) 
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DISCUSSION 

-:-he discovery of antibiotics was a blessing in modern medicine. Powerful antibiotics first became 

~\.'l11mercially available in the 1940s and have saved untold millions of lives suffering from 

:1fectious diseases. They have been able to stop the growth or kill many different kinds of 

-:licroorganisms. However, bacteria have proven to be much more innovative and adaptive than 

\ c imagined and have developed resistance to antibiotics at an ever increasing pace. Bad 

:-~actices and mismanagement have only exacerbated the situation resulting development (Kotton 

:: . 2007). 

Jdinitive treatment of typhoid fever (enteric fever) is based on susceptibility. As a general 

:-~inciple of antimicrobial treatment, intermediate susceptibility should be regarded as equivalent 

~ ,1 resistance. Antibiotic susceptibility varies widely among S. typhi and S. paratyphi strains, 

~cpending chiefly on geography. The initial antibiotic choice should be based on the sensitivity 

~Jta of the area in which the infection was acquired. 

\ntibiotic resistance causes tens of thousands of deaths each year. Almost all infections could be 

_,'l1trolled, but finding an effective antibiotic (because of widespread drug resistance) typically 

~=quires two to three days. Labs use bacterial cultures to test antibiotic susceptibility and 

~= 5 istance. Cultures require extensive growth and thus cause significant delays (Kotton C. 2007). 

Xith critically ill patients in the lCU, the physician cannot wait for lab results before attempting 

~:- control an infection. They must start therapy within a few hours of symptom onset. Therefore 

~ley try antibiotic combinations. These empiric antibiotic combinations fail in approximately 20% 

~:- 40% of cases. Switching drugs after receiving lab results fails to improve the outcome. lCU 

:,hysicians urgently need rapid bacterial identification and antibiotic susceptibility testing that 

:,~oduces accurate results within a few hours after the patient presents with symptoms. Decreasing 

:1appropriate antibiotic use is the best way to control resistance (Kotton C. 2007). 

::1 our study 50 patients were included. We mainly observed the sensitivity pattern of different 

'::1tibiotics which are associated with Typhoid Fever. We consider the variables like patient's age, 
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weight, sex, educational status, date of admission, date of discharge ( in hospital), present 

.:omplaints, history of past medication, general examination, culture and sensitivity pattern, 

t~mperature and the day at which temperature become a febrile. Along with it the most commonly 

used antibiotics and their sensitive, moderate and resistant criteria (Cooke FJ, Wain J, Threlfall 

:006). 

Thus from the above tables and graphs from the result section we can conclude by saying that the 

mostly used antibiotics for the treatment of typhoid was found to be Chloramphenicol, 

Ceftriaxone, Azithromycin & Ciprofloxacin. 

Summary and findings of our study: 

.-\ccording to our study the sensitivity pattern of different antibiotics are shown below: 

~ Highly sensitive antibiotics against 

Ceftriaxone( CRO), Ceptazidime( CAZ), 

Imipenem(IPM), Gentamicin(GM) . 

typhoid fever:-

Cefotaxime( CTX), 

Ciprofloxacin( CIP), 

Cotrimoxazole(TS), 

.,. Moderately active antibiotics against typhoid fever:- Azithromycin(AZM), 

Netilmicin(NET), Aztreonam(ATM), Nalidixic acid(NA) 

,. Highly resistance activity antibiotics against typhoid fever:- Ampicillin (AMP), 

Cephalexin(CL), Chloramphenicol. 
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CONCLUSION 

The annual incidence of typhoid is estimated to be about 17 million cases worldwide. Among 

:hose the percentage of incidence in Bangladesh is alarming and increases during monsoon season 

, \!lay to August). 

Typhoid fever can be treated with antibiotics. However, resistance to common antimicrobials is 

\\·idespread . Healthy carriers should be excluded from handling food. Control measures to combat 

:yphoid include health education and antibiotic treatment. A vaccine is available, although it is 

:1ot routinely recommended except for those who will have prolonged exposure to potentially 

~ontaminated food and water in high-risk areas. The vaccine does not provide full protection from 

:nfection. 

Typhoid fever is treated with antibiotics. A person will usually recover in 2-3 days with prompt 

.::.ntibiotic treatment. People that do not get prompt medical treatment may continue to have a 

:'cver for weeks or months, and as many as 20% may die from complications of the infection. 

~esistance to Ampicillin, Chloramphenicol, Trimethoprim-sulfamethoxazole, Streptomycin, 

\"alidixic acid and Azithromycin are now common, and these agents have not been used as first 

::ne treatment for many years. Typhoid that is resistant to these agents is known as multidrug­

~csistant typhoid. Ciprofloxacin resistance is an increasing problem, especially in the Indian 

~Llbcontinent and Southeast Asia. Many centers are therefore moving away from using 

.:iprofloxacin as first line for treating suspected typhoid originating in India, Pakistan, 

Bangladesh, Thailand or Vietnam. For these patients, the recommended first line treatment is 

C eftriaxone. Ceptazidime, Cefotaxime, Cotrimoxazole, Imipenem, Gentamicin can also be used 

:'or the treatment of Typhoid Fever (Cooke FJ, Wain J, Threlfall EJ 2006). 

63 



References 

1. Ali S, Vollaard AM, Widjaja S, SUljadi C, van de Vosse E, van Dissel 

JT. PARK21P ACRG polymorphisms and susceptibility to typhoid and paratyphoid 

fever. Clin Exp Immunol. Jun 2006;144(3):425-31. 

2. Ambati SR, Nath G, Das BK. Diagnosis of typhoid fever by polymerase chain 

reaction. Indian J Pediatr. Oct 2007;74(10):909-13. 

3. Acosta C et al. Background document: The diagnosis, treatment and prevention of typhoid 

fever. Geneva, Switzerland: World Health Organization; 07/2003. Vaccines and 

Biologicals. 

4. Acharya IL, Lowe CU, Thapa R, et al. Prevention of typhoid fever in Nepal with the Vi 

capsular polysaccharide of Salmonella typhi. A preliminary report. N Engl J Med. Oct 

291987;317(18):1101-4. 

5. Ackers ML, Puhr ND, Tauxe RV, et al. Laboratory-based surveillance of Salmonella 

serotype Typhi infections in the United States: antimicrobial resistance on the 

rise. JAMA. May 24-31 2000;283(20):2668-73 . 

6. Adam D. Use of quinolones in pediatric patients. Rev Infect Dis. Jul-Aug 1989; 11 Suppl 

5:S1113-6. 

7. Akalin HE. Quinolones in the treatment of typhoid fever. Drugs. 1999;58 Supp12:52-4. 

8. Ambrosch F, Fritzell B, Gregor J, et al. Combined vaccination against yellow fever and 

typhoid fever: a comparative trial. Vaccine. May 1994; 12(7):625-8. 

9. Anand AC, Kataria VK, Singh W, et al. Epidemic multiresistant enteric fever in eastern 

India. Lancet. Feb 10 1990;335(8685):352. 

10. Angorn IB, Pillay SP, Hegarty M, et al. Typhoid perforation of the ileum: A therapeutic 

dilemma. S Ajr MedJ. May 3 1975;49(19):781-4. 

11. Archampong EQ. Operative treatment of typhoid perforation of the bowel. Br Med J. Aug 



2 1969;3(5665):273-6. 

12. Ashcroft MT, Singh B, Nicholson CC, et al. A seven-year field trial of two typhoid 

vaccines in Guyana. Lancet. Nov 18 1967;2(7525): 1 056-9. 

13. Ahmed D, D'Costa L T, Alam K, Nair GB, Hossain MA. Multidrug-resistant Salmonella 

enterica serovar typhi isolates with high-level resistance to ciprofioxacin in Dhaka, 

Bangladesh. Antimicrob Agents Chemother. Oct 2006;50(10):3516-7. 

14. Agarwal KS, Singh SK, Kumar N, et al. A study of current trends in enteric fever. J 

Commun Dis 1998;30:171-4 

15. Butler T, Islam A, Kabir I, et al. Patterns of morbidity and mortality in typhoid fever 

dependent on age and gender: review of 552 hospitalized patients with diarrhea. Rev Infect 

Dis. lan-Feb 1991;13(1):85-90. 

16. Butler T, Knight J, Nath SK, et al. Typhoid fever complicated by intestinal perforation: a 

persisting fatal disease requmng surgical management. Rev Infect Dis. Mar­

Apr 1985;7(2):244-56. 

17. Bhutta ZA. Current concepts in the diagnosis and treatment of typhoid fever. BMJ. Jul 

82006;333(7558):78-82. 

18. Baker NM, Mills AE, Rachman I, et al. Haemolytic-uraemic syndrome in typhoid fever. Br 

MedJ. Apr 13 1974;2(5910):84-7. 

19. Breakey WR, Kala AK. Typhoid catatonia responsIve to ECT. Br Med J. Aug 

6 1977;2(6083):357-9. 

20. Bitar R, Tarpley J. Intestinal perforation in typhoid fever: a historical and state-of-the-art 

review. Rev Infect Dis. Mar-Apr 1985;7(2):257-71. 

21. Blaser MJ, Hickman FW, Farmer ]J 3rd, et al. Salmonella typhi: the laboratory as a 

reservoir of infection. J Infect Dis. Dec 1980;142(6):934-8. 

22. Blaser MJ, Newman LS. A review of human salmonellosis: 1. Infective dose. Rev Infect 

ii 



Dis. Nov-Dec 1982;4(6):1096-106. 

23. Bodhidatta L, Taylor DN, Thisyakorn U, et al. Control of typhoid fever in Bangkok, 

Thailand, by annual immunization of schoolchildren with parenteral typhoid vaccine. Rev 

Infect Dis. Jul-Aug 1987;9(4):841-5. 

24. Brumell JH, Grinstein S. Salmonella redirects phagosomal maturation. Curr Opin 

Microbiol. Feb 2004;7(1 ):78-84. 

25. Butler T, Rumans L, Arnold K. Response of typhoid fever caused by chloramphenicol­

susceptible and chloramphenicol-resistant strains of Salmonella typhi to treatment with 

trimethoprim-sulfamethoxazole. Rev Infect Dis. Mar-Apr 1982;4(2):551-61. 

26. Cunha BA. Antibiotic Essentials. 7th Ed. Royal Oak, MI: Physicians Press; 2008. 

27. Calva JJ, Ruiz-Palacios GM. Salmonella hepatitis: detection of salmonella antigens in the 

liver of patients with typhoid fever. J Infect Dis. Aug 1986;154(2):373-4. 

28. Cancellieri V, Fara GM. Demonstration of specific IgA in human feces after immunization 

with live Ty21a Salmonella typhi vaccine. J Infect Dis. Mar 1985;151(3):482-4. 

29. Capoor MR, Rawat D, Nair D, Hasan AS, Deb M, Aggarwal P, et al. In vitro activity of 

azithromycin, newer quinolones and cephalosporins in ciprofloxacin-resistant Salmonella 

causing enteric fever. J Med Microbiol. Nov 2007;56:1490-4. 

30. Carcelen A, Chirinos J, Yi A. Furazolidone and chloramphenicol for treatment of typhoid 

fever. Scand J Gastroenterol Suppl. 1989; 169: 19-23. 

31. Centers for Disease Control and Prevention. CDC Typhoid Immunization 

Recommendations of the Advisory Committee on Immunization Practices 

(ACIP). MMWR. 1994;43(RR-14):1-7. 

32. Coovadia YM, Gathiram V, Bhamjee A, et al. An outbreak of multiresistant Salmonella 

typhi in South Africa. Q J Med. Feb 1992;82(298):91-100. 

33. Crosa JH, Brenner DJ, Ewing WH, et al. Molecular relationships among the 

iii 



Salmonelleae. J Bacteriol. luI 1973;115(1):307-15. 

34. Cryz SJ Jr. Post-marketing experience with live oral Ty21 a vaccine. Lancet. Jan 

2 1993;341 (8836):49-50. 

35. Cumberland NS, St Clair Roberts J, Arnold WS, et a1. Typhoid Vi: a less reactogenic 

vaccine. J Int Med Res. Jun 1992;20(3):247-53. 

36. Cunha BA. Osler on typhoid fever: differentiating typhoid from typhus and malaria. Infect 

Dis Clin North Am. Mar 2004; 18(1): 111-25. 

37. Cunha BA. Typhoid fever: the temporal relations of key clinical diagnostic points. Lancet 

Infect Dis. Jun 2006;6(6):318-20; author reply 320-1. 

38. Capoor MR, Nair D, Deb M, Aggarwal P. Enteric fever perspective in India: emergence of 

high-level ciprofloxacin resistance and rising MIC to cephalosporins. J Med 

Microbiol. Aug 2007;56: 1131-2. 

39. Crum NF. Current trends in typhoid Fever. Curr Gastroenterol Rep. Aug 2003;5(4):279-

86. 

40. Cunha BA. Malaria or typhoid fever: a diagnostic dilemma? Am J 

Med. Dec 2005; 118(12): 1442-3; author reply 1443-4. 

4l. Cooke FJ, Wain J. The emergence of antibiotic resistance in typhoid fever. Travel Med 

Infect Dis. May 2004;2(2):67-74. 

42. Christie AB. Infectious Diseases: Epidemiology and Clinical Practice. 4th ed. Edinburgh, 

Scotland: Churchill Livingstone; 1987. 

43. Crump lA, Luby SP, Mintz ED. The global burden of typhoid fever. Bull World Health 

Organ. May 2004;82(5):346-53. 

44. Crump lA, Ram PK, Gupta SK, Miller MA, Mintz ED. Part I. Analysis of data gaps 

pertaining to Salmonella enterica serotype Typhi infections in low and medium human 

iv 



development index countries, 1984-2005. Epidemiol Infect. Apr 2008;136(4):436-48. 

45 . Dong B, Galindo CM, Shin E, Acosta CJ, Page AL, Wang M, et al. Optimizing typhoid 

fever case definitions by combining serological tests in a large population study in Hechi 

City, China. EpidemiolInfect. Aug 2007;135(6):1014-20. 

46. Duggan MB, Beyer L. Enteric fever m young Y oruba children. Arch Dis 

Child. Jan 1975;50(1):67-71. 

47. Dunne EF, Fey PD, Kludt P, et al. Emergence of domestically acquired ceftriaxone­

resistant Salmonella infections associated with AmpC beta-Iactamase. JAMA. Dec 

27 2000;284(24):3151-6. 

48 . Dutta TK, Beeresha, Ghotekar LH. Atypical manifestations of typhoid fever. J Postgrad 

Med. Oct-Dec 2001 ;47(4) :248-51. 

49. Dutta S, Sur D, Matma B, Bhattacharya SK, Deen JL, Clemens JD. Rollback of Salmonella 

enterica serotype Typhi resistance to chloramphenicol and other antimicrobials in Kolkata, 

India. Antimicrob Agents Chemother. Apr 2005;49(4):1662-3. 

50. Escamilla J, Florez-Ugarte H, Kilpatrick ME. Evaluation of blood clot cultures for isolation 

of Salmonella typhi, Salmonella paratyphi-A, and Brucella melitensis. J Clin 

Microbiol. Sep 1986;24(3):388-90. 

51. Edelman R, Levine MM. Summary of an international workshop on typhoid fever. Rev 

Infect Dis. May-Jun 1986;8(3):329-49. 

52. Earampamoorthy S, Koff RS. Health hazards of bivalve-mollusk ingestion. Ann Intern 

Med. JUI1975;83(1):107-10. 

53. Engels EA, Falagas ME, Lau J, Bennish ML. Typhoid fever vaccines: a meta-analysis of 

studies on efficacy and toxicity. Br Med J 1998;316:110-6 

54. Farid Z, Higashi GI, Bassily S, et al. Letter: Immune-complex disease in typhoid and 

paratyphoid fevers. Ann Intern Med. Sep 1975;83(3):432. 

v 



55. Farmer JJ. Enterobacteriaceae: introduction and identification. In: Murray PR, Baron EF, 

Pfaller MA, eds. Manual of Clinical Microbiology. 6th ed. Washington, DC: American 

Society for Microbiology; 1995:438-49. 

56. Ferreccio C, Levine MM, Manterola A, Rodriguez G, Rivara I, Prenzel I, et al. Benign 

bacteremia caused by Salmonella typhi and paratyphi in children younger than 2 years. J 

Pediatr. Jun 1984;104(6):899-90l. 

57. Ferreccio C, Levine MM, Rodriguez H, et al. Comparative efficacy of two, three, or four 

doses of TY21a live oral typhoid vaccine in enteric-coated capsules: a field trial in an 

endemic area. J Infect Dis. Apr 1989;159(4):766-9. 

58. Ferreccio C, Morris JG, Valdivieso C, et al. Efficacy of ciprofloxacin in the treatment of 

chronic typhoid carriers. J Infect Dis. Jun 1988;157(6):1235-9. 

59. Frenck RW, Nakhla 1, Sultan Y, et al. Azithromycin versus ceftriaxone for the treatment of 

uncomplicated typhoid fever in children. Clin Infect Dis. 2000;31: 134-1138. 

60. Farooqui BJ, Khurshid M, Ashfaq MK, Khan MA. Comparative yield of Salmonella typhi 

from blood and bone marrow cultures in patients with fever of unknown origin. J Clin 

Pathol. Mar 1991 ;44(3):258-9. 

61. Ghosh SK. Typhoid fever in present-day Britain. Public Health. Jan 1974;88(2):71-8. 

62. Gilman RH, Hornick RB, Woodard WE, et al. Evaluation of a UDP-glucose-4-

epimeraseless mutant of Salmonella typhi as a liver oral vaccine. J Infect 

Dis. Dec 1977;136(6):717-23. 

63. Gilman RH, Terminel M, Levine MM, et al. Relative efficacy of blood, urine, rectal swab, 

bone-marrow, and rose- spot cultures for recovery of Salmonella typhi in typhoid 

fever. Lancet. May 31 1975;1(7918):1211-3. 

64. Gorden J, Small PL. Acid resistance in enteric bacteria. Infect Immun. Jan 1993;61(1):364-

7. 

vi 



65. Gordon MA. Salmonella infections III immunocompromised adults. J Infect. 

Jun 2008;56(6):413-22. 

66. Gotuzzo E, Frisancho 0, Sanchez J, Liendo G, Carrillo C, Black RE, et al. Association 

between the acquired immunodeficiency syndrome and infection with Salmonella typhi or 

Salmonella paratyphi in an endemic typhoid area. Arch Intern Med. Feb 1991;151(2):381-

2. 

67. Gotuzzo E, Guerra JG, Benavente L, et al. Use of norfloxacin to treat chronic typhoid 

carriers. J Infect Dis. Jun 1988;157(6):1221-5. 

68. Gray LD. Escherichia, Salmonella, Shigella, and Yersinia. In: Murray PR, Baron EJ, 

Pfaller MA, eds. Manual of Clinical Microbiology. 6th ed. Washington, DC: American 

Society for Microbiology; 1995:450-6. 

69. Greisman SE, Woodward TE, Hornick RB, Snyder MJ, Carozza FA Jr. Typhoid fever: a 

study of pathogenesis and physiologic abnormalities. Trans Am Clin Climatol 

Assoc. 1961 ;73 : 146-61. 

70. Gulati S, Marwaha RK, Prakash D, et al. Multi-drug-resistant Salmonella typhi--a need for 

therapeutic reappraisal. Ann Trop Paediatr. 1992;12(2):137-41. 

71. Gupta A. Multidrug-resistant typhoid fever in children: epidemiology and therapeutic 

approach. Pediatr Infect Dis 1. Feb 1994; 13(2): 134-40. 

72. Gupta SP, Gupta MS, Bhardwaj S, et al. Current clinical patterns of typhoid fever: a 

prospective study. JTrop Med Hyg. Dec 1985;88(6):377-81. 

73. Gilman RH, Terminel M, Levine MM, Hernandez-Mendoza P, Hornick RB. Relative 

efficacy of blood, urine, rectal swab, bone-marrow, and rose-spot cultures for recovery of 

Salmonella typhi in typhoid fever. Lancet. May 31 1975;1(7918):1211-3. 

74. Gotuzzo E, Frisancho 0, Sanchez J, Liendo G, Carrillo C, Black RE, et al. Association 

between the acquired immunodeficiency syndrome and infection with Salmonella typhi or 

v ii 



Salmonella paratyphi in an endemic typhoid area. Arch Intern Med. Feb 1991;151(2) 

75. Gordon MA, Graham SM, Walsh AL, Wilson L, Phiri A, Molyneux E, et al. Epidemics of 

invasive Salmonella enterica serovar enteritidis and S. enteric a Serovar typhimuriurn 

infection associated with multi drug resistance among adults and children in Malawi. Clin 

Infect Dis. Apr 1 2008;46(7):963-9. 

76. Hensel M. Salmonella pathogenicity island 2. Mol Microbiol. Jun 2000;36(5):1015-23. 

77. Herzog C. Chemotherapy of typhoid fever: a review ofliterature. Infection. 1976;4(3): 166-

73. 

78. Herzog C. New trends 111 the chemotherapy of typhoid 

Sep 1980;37(3):275-80. 

fever. ActaTrop. 

79. Hoffman SL, Edman DC, Punjabi NH, et al. Bone marrow aspirate culture superior to 

streptokinase clot culture and 8 mil: 1 0 blood-to-broth ratio blood culture for diagnosis of 

typhoid fever. Am JTrop Med Hyg. Ju11986;35(4):836-9. 

80. Hoffman SL, Flanigan TP, Klaucke D, et al. The Widal slide agglutination test, a valuable 

rapid diagnostic test in typhoid fever patients at the Infectious Diseases Hospital of 

Jakarta. Am J Epidemiol. May 1986;123(5):869-75. 

81. Hoffman SL, Punjabi NH, Rockhill RC, et al. Duodenal string-capsule culture compared 

with bone-marrow, blood, and rectal-swab cultures for diagnosing typhoid and paratyphoid 

fever. J Infect Dis. Feb 1984;149(2):157-61. 

82. Hornick RB, DuPont HL, Levine MM, et al. Efficacy of a live oral typhoid vaccine in 

human volunteers. Dev Biol Stand. 1976;33 :89-92. 

83 . Hornick RB, Greisman SE, Woodward TE, et al. Typhoid fever: pathogenesis and 

immunologic control. N Engl J Med. Sep 24 1970;283(13):686-91. 

84. Hornick RB, Greisrnan SE, Woodward TE, et al. Typhoid fever: pathogenesis and 

immunologic control. 2. N Engl J Med. Oct 1 1970;283(14):739-46. 

viii 



85. Hornick RB, Griesman S. On the pathogenesis of typhoid fever. Arch Intern 

Med. Mar 1978;138(3):357-9. 

86. Hornick RB, Woodward TE. Appraisal of typhoid vaccme m experimentally infected 

human subjects. Trans Am Clin Climatol Assoc. 1967;78:70-8. 

87. Huckstep RL. Recent advances in the surgery of typhoid fever. Ann R Coil Surg 

Engl. Apr 1960;26:207-30. 

88. Huckstep RL. Typhoid Fever and Other Salmonella Infections. Edinburgh, 

Scotland: Churchill Livingstone; 1962. 

89. Hermans P, Gerard M, van Laethem Y, et al. Pancreatic disturbances and typhoid 

fever. ScandJ Infect Dis. 1991;23(2):201-5. 

90. Huang DB, DuPont HL. Problem pathogens: extra-intestinal complications of Salmonella 

enterica serotype Typhi infection. Lancet Infect Dis. Jun 2005;5(6):341-8. 

91. Hoffman SL, Punjabi NH, Kumala S, et al. Reduction of mortality in chloramphenicol­

treated severe typhoid fever by high-dose dexamethasone. N Engl J Med. Jan 

12 1984;310(2):82-8. 

92. Hanel RA, Araujo JC, Antoniuk A, et al. Multiple brain abscesses caused by Salmonella 

typhi: case report. Surg Neurol. Jan 2000;53(1):86-90. 

93. Islam MN, Rahman ME, RoufMA, Islam MN, Khaleque MA, Siddika M, et al. Efficacy of 

azithromycin in the treatment of childhood typhoid Fever. Mymensingh Med 

.J. Jul 2007; 16(2): 149-53. 

94. Koul PA, Wani Jl, Wahid A, et al. Pulmonary manifestations of multidrug-resistant typhoid 

fever. Chest. Jul 1993;104(1):324-5. 

95. Khan M, Coovadia Y, Sturm A W. Typhoid fever complicated by acute renal failure and 

hepatitis: case reports and review. Am J Gastroenterol. Jun 1998;93(6): 1001-3. 

96. Keitel W A, Bond NL, Zahradnik JM, et al. Clinical and serological responses following 

ix 



pnmary and booster immunization with Salmonella typhi Vi capsular polysaccharide 

vaccines. Vaccine. 1994;12(3):195-9. 

97. Keusch GT. Antimicrobial therapy for enteric infections and typhoid fever: state of the 

art. Rev Infect Dis. Jan-Feb 1988;10 Suppl 1:S199-205. 

98. Khosla SN. Changing patterns of typhoid (a reappraisal). Asian Med J. 1982;25:185-98. 

99. Khosla SN. Typhoid hepatitis. Postgrad Med J. Nov 1990;66(781):923-5. 

100.Kim JP, Oh SK, Jarrett F. Management of ileal perforation due to typhoid fever. Ann 

Surg. Jan 1975;181(1):88-91. 

101. Klotz SA, Jorgensen JH, Buckwold FJ, et al. Typhoid fever. An epidemic with remarkably 

few clinical signs and symptoms. Arch Intern Med. Mar 1984;144(3):533-7. 

102. Klugman KP, Gilbertson IT, Koornhof HJ, et al. Protective activity of Vi capsular 

polysaccharide vaccine against typhoid fever. Lancet. Nov 21 1987;2(8569):1165-9. 

103. Klugman KP, Koornhof HJ, Robbins JB. Immunogenicity and protective efficacy of Vi 

vaccine against typhoid fever three years after immunization (abstract) . Second Asia­

Pacific Symposium on Typhoid Fever and Other Salmonellosis. Bangkok, Thailand: 1994. 

104. Kohbata S, Yokoyama H, Yabuuchi E. Cytopathogenic effect of Salmonella typhi GIFU 

10007 on M cells of murine ileal Peyer's patches in ligated ileal loops: an ultrastructural 

study. Microbiol Immunol. 1986;30(12): 1225-37. 

105. Kundu R, Ganguly N, Ghosh TK, et al. lAP Task Force Report: management of enteric 

fever in children. Indian Pediatr. Oct 2006;43(10):884-7. 

106. Lesser, CF, Miller, SI. Salmonellosis. In: Harrison's Principles of Internal 

Medicine. 1. 16th ed. 2005 :898-902. 

107. Levine MM, F erreccio C, Black RE, et al. Large-scale field trial of Ty21 a live oral 

typhoid vaccine in enteric-coated capsule formulation. Lancet. May 9 1987; 1 (8541): 1 049-

x 



52. 

108. Levine MM, Taylor DN, Ferreccio C. Typhoid vaccines come of age. Pediatr Infect Dis 

1. Jun 1989;8(6):374-81. 

109.Luby, S, Mintz, E. Typhoid Fever. Health Information for International Travel 

(CDC). 2005-2006;Web linle 

110. Ly KT, Casanova JE. Mechanisms of Salmonella entry into host cells. Cell 

Microbiol. Sep 2007;9(9):2103-11. 

111. Levine MM, Tacket CO, Sztein MB. Host-Salmonella interaction: human trials. Microbes 

Infect. Nov-Dec 2001;3(14-15):1271-9. 

112. Levine MM, Taylor DN, Ferreccio C. Typhoid vaccines come of age. Pediatr Infect Dis J 

1989;8:374-81 

113. MandaI BK. Salmonella infections. In: Manson-Bahr, PEC, Bell DR, Manson P, 

eds. Manson's Tropical Medicine. 20th ed. London, UK: Saunders; 1996:849-63. 

114. MandaI BK. Modern treatment of typhoid fever. J Infect. Jan 1991 ;22(1): 1-4. 

115. Mani V, Brennand J, MandaI BK. Invasive illness with Salmonella virchow infection. Br 

Med 1. Apr 20 1974;2(5911): 143-4. 

116.Maskalyk J. Typhoid fever. CMA1. Jul22 2003;169(2):132 .. 

117. Meier DE, Imediegwu 00, Tarpley JL. Perforated typhoid enteritis: operative experience 

with 108 cases. Am J Surg. Apr 1989;157(4):423-7. 

118. Murphy JR, Baqar S, Munoz C, et al. Characteristics of humoral and cellular immunity to 

Salmonella typhi in residents of typhoid-endemic and typhoid-free regions. J Infect 

Dis. Dec 1987;156(6):1005-9. 

119. Mamun KZ, Tabassum S, Ashna SM, Hart CA. Molecular analysis of multi-drug resistant 

Salmonella typhi from urban paediatric popUlation of Bangladesh. Bangladesh Med Res 

xi 



Counc Bull. Dec 2004;30(3):81-6. 

120. Manfredi R, Chiodo F. Salmonella typhi disease in HIV -infected patients: case reports and 

literature review. Infez Med. 1999;7(1):49-53. 

121. Monack DM, Mueller A, Falkow S. Persistent bacterial infections: the interface of the 

pathogen and the host immune system. Nat Rev Microbial. Sep 2004;2(9):747-65. 

122. Mulligan TO. Typhoid fever in young children. Br Med J. Dec 11 1971;4(5788):665-7. 

123.Naidoo PM, Yan CC. Typhoid polymyositis. S Afr Med J. Nov 8 1975;49(47):1975-6. 

124. Nardiello S. Pizzella T, Russo M, et al. Serodiagnosis of typhoid fever by enzyme-linked 

immunosorbent assay determination of anti-Salmonella typhi lipopolysaccharide 

antibodies. JClin Microbial. Oct 1984;20(4):718-2l. 

125.0suntokun BO, Bademosi 0, Ogunremi K, et al. Neuropsychiatric manifestations of 

typhoid fever in 959 patients. Arch Neural. Jul 1972;27(1):7-13. 

126. Parker MT. Salmonella. In: Wilson G, Miles A, Parker MT, eds. Topley and Wilson's 

Principles of Bacteriology, Virology and Immunity. i h ed. Baltimore, Md: Williams & 

Wilkins; 1983:332-55. 

127.Parry CM, Karunanayake L, Coulter JB, Beeching NJ. Test for quinolone resistance in 

typhoid fever. BMJ. Jul29 2006;333(7561):260-1. 

128.Pithie AD, Wood MJ. Treatment of typhoid fever and infectious diarrhoea with 

ciprofloxacin. J Antimicrob Chemother. Dec 1990;26 Suppl F:47-53. 

129. Polish Typhoid Committee. Controlled field trials and laboratory studies on the 

effectiveness of typhoid vaccines III Poland, 1961-64. Bull World Health 

Organ. 1966;34(2):211-22. 

130. Punjabi NH, Hoffman SL, Edman DC, et al. Treatment of severe typhoid fever in children 

with high dose dexamethasone. Pediatr Infect Dis J. Aug 1988;7(8):598-600. 

xii 



131. Punjabi NH, Hoffman SL, Edman DC, Sukri N, Laughlin L W, Pulungsih SP, et 

al. Treatment of severe typhoid fever in children with high dose dexamethasone. Pediatr 

Infect Dis J. Aug 1988;7(8):598-600. 

132. Parry CM, Hien TT, Dougan G, et al. Typhoid fever. N Engl J Med. Nov 

282002;347(22): 1770-82. 

133. Poolman EM, Galvani AP. Evaluating candidate agents of selective pressure for cystic 

fibrosis. J R Soc Interface. Feb 22 2007;4(12):91-8. 

134. Papagrigorakis MJ, Synodinos PN, Yapijakis C. Ancient typhoid epidemic reveals 

possible ancestral strain of Salmonella enterica serovar Typhi. Infect Genet 

Evol. Jan 2007;7(1):126-7. 

135. Pai H, Byeon JH, Yu S, Lee BK, Kim S. Salmonella enteric a serovar typhi strains isolated 

in Korea containing a multi drug resistance class 1 integron. Antimicrob Agents 

Chemother . Jun 2003;47(6):2006-8. 

136. Raffatellu M, Chessa D, Wilson RP, Tukel C, Akyelik M, Baumler AJ. Capsule-mediated 

immune evasion: a new hypothesis explaining aspects of typhoid fever pathogenesis. Infect 

Immun. Jan 2006;74(1): 19-27. 

137. Ramsden AE, Mota LJ, Munter S, Shorte SL, Holden DW. The SPI-2 type III secretion 

system restricts motility of Salmonella-containing vacuoles. Cell 

Microbiol. Oct 2007;9(10):2517-29. 

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

al. Susceptibility to typhoid fever is associated with a polymorphism in the cystic fibrosis 

transmembrane conductance regulator (CFTR). Hum Genet. Oct 2005;118(1):138-40. 

139.Ram PK, Naheed A, Brooks WA, Hossain MA, Mintz ED, Breiman RF. Risk factors for 

typhoid fever in a slum in Dhaka, Bangladesh. EpidemiolInfect. Apr 2007; 135(3):458-65. 

140. Rahaman MM, J ami ul AK. Rose spots in shigellosis caused by Shigella dysenteriae type 1 



infection. Br Med J. Oct 29 1977;2(6095):1123-4. 

141.Rogerson SJ, Spooner VJ, Smith TA, et al. Hydrocortisone in chloramphenicol-treated 

severe typhoid fever in Papua New Guinea. Trans R Soc Trop Med Hyg. Jan­

Feb 1991;85(1):113-6. 

142. Raffatellu M, Chessa 0, Wilson RP, Dusold R, Rubino S, Baumler AJ. The Vi capsular 

antigen of Salmonella enterica serotype Typhi reduces Toll-like receptor-dependent 

interleukin-8 expression in the intestinal mucosa. Infect Immun. JUll 2005;73(6):3367-74. 

143 . Ramachandran S, Wickremesinghe HR, Perera MV. Acute disseminated 

encephalomyelitis in typhoid fever. Br Med J. Mar 1 1975; 1 (5956):494-5. 

144. Robbins JD, Robbins JB . Reexamination of the protective role of the capsular 

polysaccharide (Vi antigen) of Salmonella typhi. J Infect Dis. Sep 1984; 150(3):436-49. 

145. Rowland HA. The complications of typhoid fever. J Trop Med Hyg. Jun 1961 ;64: 143-52. 

146. Rowland HA. The treatment of typhoid fever. J Trop Med Hyg. May 1961 ;64:101-10. 

147. Rubin FA, Kopecko DJ, Sack RB, et al. Evaluation of a DNA probe for identifying 

Salmonella typhi III Peruvian and Indonesian bacterial isolates. J Infect 

Dis. May 1988;157(5):1051-3. 

148. Rubin FA, McWhirter PO, Punjabi NH, et al. Use of a DNA probe to detect Salmonella 

typhi in the blood of patients with typhoid fever. J Clin Microbiol. May 1989;27(5): 1112 

149.Rubin RH. \\,'einstein L. Salmonellosis: Microbiologic, Pathologic, and Clinical 

Features. New York. 1\Y: Stratton Intercontinental; 1977. 

150. Ryan CA, Hargrett-Bean "\IT, Blake P A. Salmonella typhi infections in the United States, 

1975-1984: increasing role of foreign travel. Rev Infect Dis. Jan-Feb 1989; 11(1): 1-8. 

151. Salerno-Goncalves R. Pasetti MF, Sztein MB. Characterization of CD8( +) effector T cell 

responses in volunteers immunized with Salmonella enteric a serovar Typhi strain Ty21 a 

xiv 



typhoid vaccine. J Imrnunol. Aug 15 2002;169(4):2196-203. 

152. Salerno-Gonyalves R, Wyant TL, Pasetti MF, Fernandez-Vifia M, Tacket CO, Leyine 

MM, et al. Concomitant induction of CD4+ and CD8+ T cell responses in volunteers 

immunized with Salmonella enterica serovar typhi strain CVD 908-htrA. J Immunol. Mar 

I 2003;170(5):2734-41. 

153. Scottish Home and Health Department. The Aberdeen Typhoid Outbreak. 

Edinburgh: . HMSO;1964. 

154. Scragg IN, Rubidge CJ. Amoxycillin in the treatment of typhoid fever in children. Am J 

Trop Med Hyg. Sep 1975;24(5):860-5. 

155. Scully BE, N akatomi M, Ores C, et al. Ciprofloxacin therapy in cystic fibrosis. Am J 

Med. Apr 27 1987;82( 4A): 196-201. 

156. Simanjuntak CH, Paleologo FP, Punjabi NH, et al. Oral immunisation against typhoid 

fever in Indonesia with Ty21a vaccine. Lancet. Oct 26 1991 ;338(8774): 1 055-9. 

157. Smith T. The hog-cholera group of bacteria. US Bur Anim Ind Bull. 1894;6:6-40. 

158. Soe GB, Overturf GD. Treatment of typhoid fever and other systemic salmonelloses with 

cefotaxime, ceftriaxone, cefoperazone, and other newer cephalosporins. Rev Infect Dis. Jul­

Aug 1987:9(4):719-36. 

159. Spano S. Ugalde lE, Galan lE . Delivery of a Salmonella Typhi exotoxin from a host 

intracellular compartment. Cell Host Microbe. Jan 172008;3(1):30-8. 

160. Spreng S, Dietrich G, Weidinger G. Rational design of Salmonella-based vaccination 

strategies. _Hethods. Feb 2006;38(2):133-43 . 

161. Stanley P J, Flegg P J, MandaI BK, et al. Open study of ciprofloxacin in enteric fever. J 

Antimicrob Chemother . May 1989;23(5):789-91. 

162. Stoleru GH, Le Minor L, Lheritier AM. Polynucleotide sequence divergence among 

strains of Salmonella sub-genus IV and closely related organisms. Ann Microbial 

xv 



(Paris). May-Jun 1976;127(4):477-86. 

163. Stuart BM, Pullen RL. Typhoid: clinical analysis of three hundred and sixty cases. Arch 

Intern Med. 1946;78:629-61. 

164. Sitprija V, Pipantanagul V, Boonpucknavig V, et al. Glomerulitis in typhoid fever. Ann 

Intern Med. Aug 1974;81(2):210-3. 

165. Saha, SK, Baqui AH, Darmstadt GL, et al. Typhoid fever in Bangladesh: implications for 

vaccination policy. Pediatr Infect Dis J 2001;20:521-4 

166. Sinha, A, Sunil S, Kumar R, et al. Typhoid fever in children aged less than 5 years. Lancet 

1999;354:734-7 

167. Song JH, Cho H, Park MY, et al. Detection of Salmonella typhi in the blood of patients 

with typhoid fever by polymerase chain reaction. J Clin Microbial. Jun 1993;31(6):1439-

43. 

168. Sadallah F, Brighouse G, Del Giudice G, et al. Production of specific monoclonal 

antibodies to Salmonella typhi flagellin and possible application to immunodiagnosis of 

typhoid fever. J Infect Dis. Jan 1990;161(1):59-64. 

169. Steinberg EB, Bishop R, Haber P, Dempsey AF, Hoekstra RM, Nelson JM, et al. Typhoid 

fever in travelers: who should be targeted for prevention? Clin Infect Dis. Jul 

152004:39(2):186-91. 

170. Thielman. ~\L Guerrant. RL. Enteric FeYer and Other Causes of Abdominal Symptoms 

with Fewr. In: Principles and PraCTice of Infectious Diseases. 6th ed. 2005:1273-86. 

171.Tran TH. Bethell DB, ~guyen TT, et al. Short course of ofloxacin for treatment of 

multi drug-resistant typhoid. Clin Infect Dis. Apr 1995;20(4):917-23. 

172. Vollaard AM, Ali S, "an Asten HA, Widjaja S, Visser LG, Surjadi C, et al. Risk factors 

for typhoid and paratyphoid fever in Jakarta, Indonesia. JAMA. Jun 22004;291(21):2607-

15. 

xvi 



173. Vaccines and Biologicals. Geneva, Switzerland: World Health Organization: \lay. :(i(I~ . 

174. Woodward TE, Smadel JE. Management of typhoid fever and its complications . . il1/1 

Intern Med. Jan 1964;60:144-57. 

175. Wain J, Pham VB, Ha V, Nguyen NM, To SD, Walsh AL, et a1. Quantitation of bacteria 

in bone marrow from patients with typhoid fever: relationship between counts and clinical 

features. J Clin Microbiol. Apr 2001;39(4):1571-6. 

176. Walker DH, Le TP, Hoffman S, et al. Typhoid fever. In: Tropical Infectious Diseases: 

Principles, Pathogens, and Practice. New York, NY: Churchill Livingstone; 1999. 

177. Woodward TE, Hall HE, Dias-Rivera R, et al. Treatment of typhoid fever. II. Control of 

clinical manifestations with cortisone. Ann Intern Med. Jan 1951;34(1):10-9. 

178. Walsh AL Phiri AJ, Graham SM, et al. Bacteremia in febrile Malawian children: clinical 

and microbiologic features. Pediatr Infect Dis J 2000; 19:312-18 

179. Yugoslav Typhoid Commission. A controlled field trial of the effectiveness of acetone­

dried and inactivated and heat-phenol-inactivated typhoid vaccines in Yugoslavia. Bull 

WHO. 1964;30:623-30. 

180. Zinder ND, Lederberg J. Genetic exchange 111 Salmonella. J Bacteriol. 

Nov 1952;64(5):679-99. 

! 

xv ii 


