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TIMES Magazine volume 2 is a sequence of information from Volume 1 regarding typhoid fever clinical information, diagnosis 
and an understanding for the epidemiology of the disease. Current issue contains the contemporary information about the human 
adapted bacterial pathogen of typhoid and the complexity of the disease including main barriers to control. This magazine is  
scientifically executed to familiarize clinicians, microbiologists and epidemiologists with the shifting trends in enteric fever. The 
contents also cover the results of the survey endorsing the objective of knowledge, attitude and practices of healthcare                  
providers towards this deadly fever as well as the experts reviews about the previous issue. This magazine is an initiative by Getz 
Pharma in collaboration with MMIDSP (Medical Microbiology and Infectious Diseases Society of Pakistan) and AEIRC (Advance 
Educational Institute and Research Centre).  



Message From MMIDSP 

The morbidity of typhoid fever is highly prevalent in Asia with third highest incidence rate 

in the southeast region. Pakistan is one of the most affected states in this region. The occur-

rence of the disease has been linked with the considerable variations associated to the sea-

sonal changes and population. The supply and quality of resources is considered the princi-

pal factor impacting the spread of typhoid. The causative agents mainly spread due to  poor 

hygiene, lack of sanitation and poor sewerage systems.  

 

Pakistan is considered underprivileged due to its increasing population and depriving avail-

ability of resources that further acts as a key contributor and adds up to the burden of 

healthcare. The initiative of publishing a structured magazine dedicated to typhoid and its 

related factors is a remarkable step. We believe that TIMES will prove to be a key facilitator 

in spreading awareness and essential knowledge to all the recipients. MMIDSP recognizes 

the participation of Getz Pharma in the generation of this magazine as a fruitful approach 

that will certainly benefit both the professionals and the population of Pakistan. 

 
 
 
Prof. Brig. Dr. Aamer Ikram, SI(M) 
President MMIDSP 
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Typhoid Fever: Good Knowledge Leads to  
Appropriate Actions 
A Cross-sectional survey was conducted through TIMES Magazine Volume - 1 during May - July 2017 
among Health Care Providers in all four provinces of Pakistan i.e Sindh, Punjab, Balochistan & KPK. The 
main focus of the survey was to collect information related to Typhoid Fever & the practices of physicians 
which they follow in clinical examination, diagnosis and treatment of Typhoid Fever. The survey was con-
ducted to understand public health risks related to Typhoid Fever and how the practicing physicians are 
dealing with patients in their routine clinical practices.  
 
The survey consisted of eight questions. Three questions were about clinical examination and confirma-
tion test, while two questions were focused towards contributing factors and reasons of relapse for Ty-
phoid. However, remaining questions gathered information on prescribing practices, factors for resistance 
and drug of choice among health care professionals. All the questions were closed ended and responses 
were recorded on pre designed questionnaires.  

 
The survey was distributed to 1800 participants, and responses were received from (n=1135) for which 
results are shown below. Most of the respondents were general practitioners who treat Typhoid patients in 
their routine clinical practice.  
 
Demographics 
The number of responses received from each province are tabulated below. 

 
 

Table 1: Number of responses from four provinces of Pakistan 

 
 
 
 
 
 
 
 
 
 
 
The survey was disseminated in all major cities throughout Pakistan. The city wise distribution shows that 
the maximum number of responses were received from Lahore (n=250) which is the provincial capital with a
high number of health care providers. Though Baluchistan is the largest province as per area distribution 

 but we could only cover Quetta and received responses from (n=31) physicians. The two largest partici-
pating cities from Sindh were Hyderabad (n=190) and Karachi  (n=119).

 
 
 

Province n (%) 

Punjab 646 (56.9%) 
Sindh 390 (34.4%) 
KPK 68 (6.0%) 

Balochistan 31 (2.7 %) 
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City Wise Distribution of Responses From Each 
Province of Pakistan 

Sialkot 
54 (8.35%) 

KPK 

Balochistan 

Sindh 

Punjab 

Lahore  
250 (38.69%) 

Multan 
78 (12.07%) 

Gojra 
8 (1.23%) 

Rahimyar khan 
40 (6.19%) 

Sahiwaal 
24 (3.71%) 

Jhelum 
41 (6.34%) 

Rawalpindi 
56 (8.66%) 

Hyderabad 
190 (48.71%) Nawabshah  

44 (11.28%) Karachi  
119 (30.51%) 

Jacobabad 
12 (3.07%) 

Larkana 
7 (1.79%) 

Sukkur  
14 (3.58%) 

Mirpur Khas 
2 (0.51%) Thatta 

2 (0.51%) 

Bahawalpur 
47 (7.27%) 

Gujranwala 
10 (1.54%) 

Dera Ghazi Khan 
38 (5.88%) 

Peshawar 
48 (70.58%) 

Abbottabad 
18 (26.47%) 

Quetta 
31 (100%) 

Dera Ismail Khan 
2 (2.94%) 
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Diagnosis of Typhoid Fever through Clinical  
Examination  

Graph 1: Showing frequency of opting clinical examination for Diagnosis of Typhoid Fever  
by health care providers 

 
 
The results showed that 43.3% Health Care Providers diagnose Typhoid Fever t h r o u g h  clinical 
examination, most of the time. The data shows that there was a high percentage of physicians 
from Baluchistan who diagnose typhoid on clinical basis, followed by Sindh and Punjab. How-
ever KPK has the highest number of physicians who diagnose occasionally on clinical basis. 
As reported in the previous studies most of the clinically diagnosed typhoid cases were misdi-
agnosed and the hue and cry by the general public on the epidemic of typhoid fever could not 
be justified. It is recommended that cautious and detailed history taking, meticulous clinical 
investigation and prompt bacteriological culturing of specimens from suspected typhoid cases 
will improve the accuracy of clinically diagnosed typhoid fever  (1).   

(167) 

(491) 

(168) 

(309) 
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Prescribing Empirical Antibiotic for Typhoid Fever 

Graph  2: Showing frequency of prescribing empirical antibiotic for Typhoid Fever 
by health care providers 

 
The results indicate that 45.7% health care providers prescribe empirical antibiotic for Ty-
phoid Fever, most of the time. The data shows that KPK has the lowest percentage of physi-
cians who prescribe empirical antibiotic for typhoid fever. Daniel R. Diniz-Santos and his 
colleagues in a study suggested once Ampicillin and trimethoprim-sulfamethoxazole (TMP-
SMX) were considered as drugs of choice for the empirical treatment of outpatients with 
acute infection caused by typhoid that usually occur because of Shigella or Salmonella  because 
of their efficacy, safety and affordability. With the passage of time, outbreaks of such infec-
tions caused by Shigella or Salmonella  strains became resistant to one or both of them (2). 
Even though these antibiotics may still be useful against some bacteria infecting outpatients 
or inpatients in various parts of the world, the resistance of many pathogens against the an-
tibiotics has reached such high rates that their extensive empirical use can no longer be sug-
gested (3). The empirical choice of the antimicrobial agent must be made individually for 
each case, considering the safety, affordability and efficacy of the drugs, the pathogens most 
likely to be infecting the patient and up-to-date knowledge of the vulnerability pattern of 
locally circulating strain (4).  

(103) 

(219) 

(519) 

(294) 

45.70%
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Antibiotic Prescribed to a Suspected Typhoid  
Fever Patient 

Table 2: Showing n (%) of antibiotic prescribed to a suspected typhoid fever patient 

  n % 
Ciprofloxacin 936 82.5 
Azithromycin 25 2.2 
Amoxycillin 18 1.6 

Chloramphenicol 22 1.9 
Cefixime 116 10.2 
Others 18 1.6 

The data indicates that Ciprofloxacin is the most common drug of choice usually prescribed by most of the doctors 
empirically in suspected typhoid fever patients. As stated by Center for Disease Control and Prevention (CDC), 
Azithromycin and Ceftriaxone are used to treat typhoid fever or paratyphoid fever because of the emergence of mul-
tidrug-resistant strains, although an increasing resistance to Azithromycin in Typhi strains has been recognized. In 
contrast, no cases of ceftriaxone resistance have been reported among Typhi and Paratyphi A. isolates tested by the 
CDC National Anti-microbial Monitoring System (2-5).  

Graph 3: Showing frequency of Antibiotic prescribed to a suspected typhoid fever patient in province 
of Punjab, Sindh, Balochistan & KPK 

84.7%

2.5%

0.8%
1.7%

8.7% 1.7%

77.7%

2.3%
2.8%

2.3%

13.3% 1.5%

Punjab                                                                                                     Sindh  

95.6%

2.9% 1.5%

67.7%
3.2%

25.8%

3.2%

Balochistan                                                                                               KPK  
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Refer Patients for Blood Culture  

Graph 4 indicates that 45.2% Health Care Providers refer patients for blood culture occasionally while 20% health 
care providers always prefer for newer diagnostic test i.e., Typhidot Test and 37.1% consider it most of the time 
(Graph 5) However, Globally Typhidot test did not provide as favorable results as clinicians expect it to. It showed 
very low sensitivity and specificity despite being speedy and easy to perform. According to the information pro-
vided in CDC, Blood culture is the mainstay of diagnosis in typhoid and paratyphoid fever (6). The diagnostic cri-
teria increases in 80% of the cases with bone marrow culture and is comparatively unaffected by previous or paral-
lel antibiotic use. However, stool culture is not usually so efficient for diagnostic purposes during the first week of 
illness, because there is no definitive serologic test for typhoid or paratyphoid fever, early diagnosis often has to be 
made clinically (7).  

Graph  4: Showing frequency of referring patients for blood culture by health care providers in all four provinces.  

Graph  5: Showing frequency of preference for newer diagnostic test i.e., Typhidot test  

30.70%

37.10%

20%

12.20%

Always Most of the time Occassionally Never

(227) 

(139) 

(348) 

(421) 

18.10%

24.40%
45.20%

12.30%

Always Most of the time Occassionally Never

(513) 

(140) 
(205) 

(277) 
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Major Factors of Relapse  

Graph 6: Showing number of responses for major factors of relapse from four provinces of Pakistan  
 
The graph represents that the inappropriate dosage & incomplete course of treatment remains the major factors of 
the relapse of typhoid. According to the study published in “The Journal of Infection in Developing Countries”, 
the major factors that cause typhoid relapse are (8): 
 
1. Ineffective Treatment  
Stronger antibiotic treatment is required for treating patients who usually fail to complete the previous antibiotic 
course that may develop antibiotic. It must be ensured that the patient is completely taking all the doses of antibi-
otics as prescribed for the treatment of typhoid even if they begin to feel better within a few days after taking med-
ication.  
 
2. Vaccine Ineffectiveness  
Vaccine ineffectiveness is another major cause of relapse. Typhoid vaccines are not 100 percent operative and pa-
tients who fail to observe other preventative procedures may become re-infected with typhoid fever. Typhoid vac-
cines become ineffective after several years and people at risk require promoters every two years for inactivated 
vaccines and every 5 years for live oral typhoid vaccines. 
  
3. Typhoid Carrier  
According to CDC, patients who recently recover from typhoid may still carry the bacteria in their bloodstream 
and other body organs. Such people are called typhoid carriers and they continue to shed this infecting bacteria in 
their feces and urine. Typhoid carriers are more likely to have a typhoid fever relapse because the bacteria that 
causes typhoid is already present in their bodies.  

34.8%

14.2%

9.1%

41.8%

39.2%

15.6%

10.0%

35.1%

29.4%

19.1%

17.6%

33.8%

6.5%

12.9%

29.0%

51.6%

Inappropriate dosage

Ineffective medication

Exposure to Typhoid carrier

Incomplete course of treatment

Balochistan KPK Sindh Punjab

(16) 
(23) 

(137) 
(270) 

(9) 
(12) 

(39) 
(59) 

(4) 
(13) 

(61) 
(92) 

(2) 
(20) 

(153) 
(225) 
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Prescribing Parenteral Antibiotic in Typhoid Fever 

Graph 7: Showing most common indications for prescribing parenteral antibiotic  
in Typhoid Fever 

 
 
The graph indicates that all three indications i.e. persistent vomiting, abdominal distention 
& severe diarrhea are the common reasons to prescribe antibiotic in typhoid fever. Diarrhea 
characterized by liquid stool containing large quantities of leukocytes and protein along 
with consistent vomiting is resolved by treatment with Chloramphenicol. Among all antibiot-
ics used to treat typhoid Chloramphenicol is found to be the most effective drug for treat-
ment of the acute illness, if the organism is not resistant. Ampicillin and Amoxicillin are also 
effective alternatives. Mortality rate is less than 1 percent with antibiotic treatment (9).  

(73) 

(86) 

(194) 

(782) 
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Major Factors of Bacterial Resistance  

Graph 8: Showing comparison of responses about major factors of bacterial resistance  
 
The graph represents that (n=463) 40.8% bacterial resistance are due to inappropriate antibi-
otic use/self medication while the second most reported factor (n=390) 34.4% was improper 
antibiotic prescription. According to the report of Centers for Disease Control and Preven-
tion (6), main causes of bacterial resistance to antibiotics have been linked to over-
prescription of an antibiotic, incomplete antibiotic course, overuse of antibiotics, Poor infec-
tion, hygiene control in health care settings and absence of new antibiotic discovery. Mini-
mizing resistance should therefore be considered comprehensively by resistance mechanism, 
microorganism and antimicrobial drug (10-12).  

8.60%

34.40%

40.80%

8.80%

7.40%

Increased use of medical instrumentation

Improper antibiotic prescription

Inappropriate antibiotic use/self medication

Extensive use of newer generations of antibiotics

Prescribing  antibiotics when no blood culture is performed

(84) 
(98) 

(390) 

(463) 

(100) 
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Commentary 

CARRIER CASES OF TYPHOID FEVER 
Dr. Yousuf Kamal Mirza 
Dr. Yousuf Kamal Mirza is a consultant at AKUH and Medilink Hospital. His research and therapeutic 
interests include Infectious Diseases and Public Health. 
 
Typhoid fever can be transmitted from person to person or by ingestion of food or water contamination 
either by urine or feces of acute cases or carriers. Common symptoms include insidious onset of persistent 
fever, headache, malaise, anorexia, constipation (more commonly than diarrhea), bradycardia, splenomeg-
aly, and rose spots on the trunk.  
 
Approximately 10% will shed bacteria among the untreated acute cases, for three months after the initial 
onset of symptoms and 2% to 5% are suspected to become chronic typhoid carriers (13). 
 
Types of Carriers 
 
Convalescent Carriers 
A person who carries typhoid bacilli for three or more months after onset is a convalescent carrier. Conva-
lescent carriers may be released when three consecutive negative specimens of feces and urine taken at 
intervals of not less than one month, beginning at least one week after discontinuation of specific therapy 
are obtained. Such a release may be granted at any time from 3-12 months after onset. Convalescent cases 
can be a serious problem with many forms of diarrheal diseases, like shigella and sonne dysentery. It can 
remain infectious for long periods, especially when typhoid bacilli invades in such organs like gall blad-
der (14).  
 
Chronic Carriers 
If a person excretion of typhoid bacilli continues for more than 12 months after onset of typhoid fever, he/
she is considered as a chronic carrier. Any individual who have no previous history of typhoid fever or 
who had the disease more than one year previously, and whose feces or urine are found to contain ty-
phoid bacilli on two separate examinations at least 48 hours apart, is also defined as a chronic carrier. A 
chronic carrier state (excretion for more than one year) occurs approximately in almost 5% of the cases. 
Chronic carriers are considered asymptomatic by definition (15). 
 
Chronic fecal carrier continue to pass bacilli intermittently in the excreta at least one year after infection. 
Chronic urinary carrier  the renal pelvis is infected and the bacilli pass in urine. 
 
Cases and Carriers  
Both may possess an increased risk of spreading infection i.e. food handlers, staff of healthcare facilities, 
children less than 5 years of age, older children or adults who cannot maintain good standards of personal 
hygiene pose a greater risk of spreading typhoid. Both cases and carriers of S. typhi should be ultra-careful 
in their hygiene practices. Carriers should be referred for specialist clinical management (16). 
 
Risk of Typhoid Carriers 
Typhoid fever represents a greater risk for pediatric and adult travelers from industrialized countries who 
visit the developing countries (17). In public areas, chronic gall bladder carriers usually adult females who 
excrete large amount of typhoid bacilli constitute a key reservoir of infection (18). In areas with low hy-
giene, fecal contamination from in apparent carriers (chronic or temporary) and clinically ill patients can  
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contaminate water supplies. If there is inadequate or unavailable treatment of water sources, this contami-
nated water can serve as an important vehicle of transmission (17 & 18). Depending on the age of the in-
fected patient, the pre-existing gall bladder pathologies, and the specific antibiotic treatment adminis-
tered, up to a few percent of infected persons are susceptible to become chronic gall bladder carriers, 
thereby maintaining the reservoir of infection. However, a fairly long incubation period upto about 8–14 
days follows the ingestion of typhoid bacilli before the onset of clinical disease. Hence there is a vital need 
to increase the chance of detecting the carriers so as to decrease the risk of spreading typhoid to the com-
munities. In urban areas where the sewage clearance is lacking or inadequate, contaminated water sup-
plies and due to such conditions typhoid fever is common among these areas. The contamination of food 
by food handlers who are mainly carriers, forms the second commonest route of infection. Since spread of 
the disease is via fecal-oral route, so attempts at breaking the transmission cycle would play an important 
role in the effective control of the disease (17).  
 
The typical general features of typhoid include fever (that increases in step-wise fashion and persists for 
weeks if treated improperly), moreover headache, and abdominal discomfort is commonly observed. In 
1937, a man employed to lay water pipes in Croyden, England, was found to be the source of a severe epi-
demic of Typhoid Fever. 
The man, asymptomatic carrier of salmonella enterica serotype typhi, habitually urinated at his job site. In 
the process, he contaminated the town's water supply with bacteria from his bladder. Over 300 cases of 
typhoid fever developed, and 43 people died before the man was identifies as carrier.  
 
Marry Mallon-Typhoid Carrier 
Mallon was suspected to have infected 51 people, out of which three died. Since she used a number of 
pseudonyms, it’s possible that the real death toll could have been higher. However, based on the con-
firmed mortalities, Typhoid Mary was not even the most fatal carrier of the typhoid germ in New York 
City’s history. In 1922, New Yorker Tony Labella reportedly caused two outbreaks that combined for 
more than about 100 cases and out of which five died. Although she harbored the extremely transmittable 
bacteria that cause typhoid fever and never revealed any of the obvious symptoms. Mallon herself was 
immune to the disease, she was the first person in the United States identified as an asymptomatic carrier 
of the pathogen.  
 
Doctors hypothesized that Mallon likely passed along typhoid germs by failing to vigorously scrub her 
hands before handling food. However, since the elevated temperature that is necessary to cook food 
would have killed the bacteria, however Soper wondered just how Mallon could have transmitted the 
germs. The answer of his question was in one of Mallon’s most popular dessert dishes—ice cream with 
raw peaches cut up and frozen in it (18). 
 
Control of Typhoid Outbreaks Include 
There must be an increased screening of food as well as water samples to trace the source of the etiological 
agent.  Availability of diagnostic tests that are rapid, sensitive, specific, easy to perform and also cost ef-
fective to detect for the pathogen in contaminated food, water and healthy human carriers, would provide 
be an effective tool in controlling and preventing typhoid. 
 
The present gold standard to detect for carriers is by means of stool culture. This is not only tiresome and 
expensive but also has a low sensitivity (19). Multiple bacteriological examination of stools are also essen-
tial to make a reliable diagnosis due to intermittent or light fecal excretes among carriers. There have been 
studies on carriers that showed positive fecal culture only after 196 negative culture results (20). Recent 
studies have shown that there is an increased risk of gallbladder carcinoma among typhoid carriers (19-
22). Hence, a test to detect for typhoid carriers that is cheap, sensitive, specific would promote not only 
effective management of the disease but also reduce gallbladder carcinoma and dysfunction. 



14 

Commentary 

RELAPSE OF TYPHOID FEVER 
Dr. Mujeeb-ur-Rehman Abid Butt 
Professor Dr. Mujeeb-ur-Rehman Abid Butt is a consultant at the Shalamar Hospital/ Shalamar Institute 
of Health Sciences. His research and therapeutic interests include Infectious Diseases and Enteric Fevers. 
 
Typhoid fever or simply Typhoid is caused by Salmonella enterica serotype Typhi.  It is a food and water 
born infection. Peak incidence worldwide is during hot and humid months of a year. In Pakistan, maxi-
mum cases are seen during the monsoon seasons and few weeks subsequent to it. Incidence in Pakistan 
and the neighboring south eastern countries is more than 100 cases/100,000 per year and in Bangladesh 
this rise up to 2000 cases/100,000 during peak season (23). Typhoid is one of the most commonly en-
countered febrile illness in the developing countries including Pakistan. Patient generally presents with 
fever, headache, abdominal discomfort, cough, lethargy and myalgias. There are many complications 
associated with typhoid presenting in variable proportions depending upon the individual’s premorbid 
state and the virulence of the Salmonella. These include myocarditis, encephalopathy, neuritis, meningi-
tis, pneumonia, disseminated intravascular coagulation, hemolytic anemia, focal abscess formation and  
relapse (24). 
 
Relapse occurs in 5-10% of the cases and is the recurrence of clinical features consistent with typhoid 
proven by positive blood culture manifesting within 2 weeks of successful completion of antibiotic 
course for the preceding episode of typhoid (25). Studies have shown that relapse can occur from day 1 
to day 70 from the day of stopping antibiotics. Mechanisms of acquiring the bacterium that is Salmonella 
typhi, in the relapse phase includes either recrudescence or reinfection.  
 
In recrudescence, there is regrowth of salmonella from the sites where it had remained in dormant phase 
during asymptomatic phase after the previous course of antibiotics. In order to prove recrudescence the 
molecular typing is done from the culture plates and it has to be the same as it was in the preceding epi-
sode (26). The sensitivity to antibiotics will be the same as it was in the preceding episode in such relaps-
es which signifies that the same strain of salmonella causes the relapse.  This point highlights the signifi-
cance of doing blood cultures in patients suspected or suffering from typhoid fever. In reinfection, the 
salmonella gets the opportunity to get into the human body again through its usual mode of transmis-
sion and it can either be the same strain which infected the patient earlier or it may be the different 
strain (27).  
 
As Salmonella typhi infection does not confer long term immunity, so the individual remains prone to get 
reinfection by the same strain of salmonella or by other strains. Either it is recrudescence or reinfection, 
it has been observed that patients with relapse are less toxic and the magnitude of fever is low (25 & 28). 
Response to antibiotics have also been seen very effective during the relapse phase so much so that the 
defervescence time, that means the time duration of fever regression from the start of antibiotics, also 
gets shortened during relapse.  
 
Reasons for the milder course of disease in relapse includes better dealing of the patient as one can ex-
pect for any case coming again for the consultation for recurrence of fever and prompt initiation of ther-
apy provided there is a high index of suspicion on behalf of treating doctor (29). It has also been sug-
gested that the reduced immune generation during any episode of typhoid fever reflected in the shape 
of negative typhidot IgM test is probably one mechanism through which Salmonella escapes the immune 
clearance and result in the relapse of infection (30). 
 
 



15 

It has also been observed that irrespective of being the milder nature of disease during the 
relapse phase of typhoid, patients tend to stay longer as compared to the cases admitted for 
their first episode of typhoid. Reasons again require more vigilance on behalf of the treating 
physician as well as the prolonged course of antibiotics.   
 
Studies have shown that relapse are considerably less with the use of Ceftriaxone and Quin-
olones for the first episode of typhoid. Though, there had been controversy in choosing anti-
biotics for the acute phase of typhoid but a report in 1992 showed that 7 days therapy with 
Ciprofloxacin is considered to be the best drug to treat typhoid and average defervescence 
time ranges between 3 to 21 days with no relapse. Later trials by Rupali et al (31) found that 
treatment failure with ciprofloxacin was found in 17.4% cases with a mean defervescence 
time of 12.4 days.  
 
Individuals with relapse respond very well to the same antibiotics to which he/she respond-
ed on the first occasion. Identification of the organism during relapse phase becomes easier 
if the sensitivity pattern is same during the relapse as that of the preceding episode of ty-
phoid but molecular genotyping such as Pulse Field Gel Electrophoresis is the only way to 
confirm the actual relapse with the same previous Salmonella (27). 
 
Trials performed in Pakistan (32) in 2000 found that the 2 weeks course of ceftriaxone re-
markably reduce the chances of relapse. Earlier in Egypt it was found that 5 days course of 
ceftriaxone causes 95% cure rate and marked reduction of relapse (33).  
 
Antimicrobial treatment of typhoid fever has evolved in the last over 70 years after the in-
vention of chloramphenicol and after the discovery of multidrug resistance with Salmonella 
in late 1970s, there has been diversity in the treatment of typhoid among different geograph-
ical groups.  It has now become an absolute necessity that the local sensitivity pattern of Sal-
monella typhi  may be checked and published sequentially so as to make a protocol for treat-
ing typhoid in a said location (25). This is especially true in our part of the world where ty-
phoid is one of most prevalent febrile illness with emerging antibiotic resistance and poor 
health care facilities.  
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Commentary 
REASONS OF DEVELOPING RESISTANCE 
AGAINST TYPHOID  
Dr. Shahana Urooj Kazmi 
Professor Dr. Shahana Urooj Kazmi is Vice Chancellor at Dadabhoy Institute of Higher Education.  
Her research interests include Clinical Microbiology and Immunology Infectious. 
 
Bacterial infectious disease like typhoid fever is commonly caused by a bacillus Salmonella 
typhi, while other major pathological strains causing paratyphoid fever include A, B and C. 
Salmonella has been recognized as a cause of intestinal diseases for many years. Control 
of Salmonella infection is difficult due to the bacterium's high tolerance to environmental 
stress, widespread distribution, multiple drug resistance, and adaptability.    
 
Typhoid fever is still one of the most prevalent infectious diseases found during summer sea-
son and is considered as one of the most important causes for fever detection in developing 
countries. Usage of contaminated drinking water and food supplies with faecal wastes may be 
the basic source for the transmission in areas where it is highly prevalent. In humans, the 
most common diseases caused by Salmonella typhi (a non-capsulated, non-spore forming bacil-
lus bacterium) include gastroenteritis, bacteraemia and enteric fever. With more than 80% of 
global cases, South Asia is the most commonly reported region for the acquisition of typhoid 
fever since 1996 to 2005. There are several hospital based studies carried out in Pakistan that 
describe high incidence rate of typhoid fever in children.  
 
However, hospital based data does not reflect the actual disease status in normal community. 
Especially in remote areas where people live under low socioeconomic conditions and without 
basic necessities of life such as water, food, electricity and transport, incidence rate is much 
higher and often associated with small disease outbreaks. Consumption of unsafe drinking 
water and inadequate sanitary conditions also contribute in increased rate of typhoid fever.  
 
In remote places, people usually rely on private and unsafe drinking water reservoirs for ex-
ample ground wells are frequently found in these localities and act as only reservoir of drink-
ing water without proper quality check (34). According to an estimate in 2003, water borne in-
fections claim 250,000 deaths each year in Pakistan among which typhoid fever is the leading 
cause. In addition with high frequency and easy transmission, typhoid fever outbreaks also 
accompany with the threat of multidrug resistance.  
 
Multidrug-resistant (MDR) strains of Salmonella; resistant to chloramphenicol, ampicillin and 
trimethoprim are commonly observed since two decades and responsible for numerous out-
breaks. A Danish study found that although persons with susceptible  Salmonella  infections 
had a higher mortality than the general population where as persons with resistant  Salmonella 
infections had an even higher mortality. The death rate for persons with multidrug -resistant 
infections was estimated to be 10 times higher in the two years following specimen collection 
than for the general population (35).  
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● One leading factor is the over-prescription by physicians particularly antibiotics, even in the 
absence of appropriate indications. Such inappropriate practices are often fostered by diag-
nostic uncertainty, lack of opportunity for patient follow-up, lack of knowledge regarding 
optimal therapies, and patient demand. In many developing countries, problems typically 
arise because antimicrobial agents are readily available and can be purchased as a commodi-
ty without the advice or prescription of a physician or other trained health care provider. 

  
● Some common types of human behavior also play a role in promoting resistance of particular 

importance, for example, patient self-medication and noncompliance with recommended 
treatments. Noncompliance occurs when individuals forget to take medication, prematurely 
discontinue the medication as they begin to feel better, or cannot afford a full course of  
therapy.  

 
● Various practices common in hospitals contribute to the resistance problem as well. Indeed, 

hospitals are especially fertile grounds for breeding resistant microbes. 
 
The emergence of Salmonella strains that are resistant to commonly used antimicrobials should 
be particularly noted by clinicians, microbiologists and those responsible for the control of 
communicable diseases, as well as the food producers including the food industry. Control of 
drug-resistant Salmonella is most efficiently achieved through the reduction of antimicrobial 
use. Prudent usage in food animals should be combined with good husbandry, good abattoir 
practice and good hygiene at all stages in the food production chain, from processing plants to 
kitchens and food service establishments (36 & 37).  
 
These combined efforts should reduce the numbers of the relevant strains in food animals and 
lower the risk of contamination by resistant  Salmonella at all stages in the food production 
chain. It is concluded that typhoid fever is still a burden on developing countries like Paki-
stan, which is mostly contributed by the rural areas due to improper sanitation and non -
availability of the advanced diagnostic facilities for early diagnosis. Thus, it is necessary to 
build the epidemiological diseases control system as well as antibiotic therapy units in the ru-
ral areas in developing countries to control the infectious diseases. It is crucial to ensure safe 
water supply for drinking and identification of chronic carriers of the bacteria (38).   
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Antibiotic Resistance Spread 

Patients go  
home.  

 

Animals get  antibiotics and   
develop resistant bacteria in their guts.  

Drug resistant bacteria can   
remain on meat from ani-

mals. When not handled or 
cooked properly the bacte-
ria can spread to humans.  

Fertilizer or water 
containing animal 
feces and drug re-
sistant bacteria is 

used on food crops. 

Drug resistant bacteria in the 
animal feces can remain on crops 
and be eaten. These bacteria can 

remain in the human gut. 

Human subject gets antibiotics and develops  
resistant bacteria in his gut.  

Human stays at home 
and in the general 

community. Spreads 
resistant bacteria. 

Human gets care at a  
hospitals, nursing 

home or other inpa-
tient care facility. 

Resistant germs spread di-
rectly to other patients or 

indirectly on unclean hands 
of healthcare providers.  

Resistant bacteria 
spread to other pa-
tients from  surfac-

es within the 
healthcare facility.  

Animal based resistance  Human based resistance  

These combined efforts should reduce the numbers of the relevant strains in food animals and lower the risk of con-
tamination by resistant Salmonella at all stages in the food production chain. It is concluded that typhoid fever is still 
a burden on developing countries like Pakistan, which is mostly contributed by the rural areas due to improper sani-
tation and non-availability of the advanced diagnostic facilities for early diagnosis. Thus, it is necessary to build the 
epidemiological diseases control system as well as antibiotic therapy units in the rural areas in developing countries 
to control the infectious diseases. It is crucial to ensure safe water supply for drinking and identification of chronic 
carriers of the bacteria (38).  

(Adopted from World Health Organization, 2014) 



Words of Appreciation  

” 

“ 

“ 

” 

“ 

” 

            Nowadays, academic activities are not to such an extent. I am glad to appreciate your efforts in this regard. 

It was very supportive act by the magazine that facilitated the doctors to have recent updates in the diagnosis and 

treatment of the typhoid fever and above all, local trials are true reflection of our society and provide us with a 

true picture of the disease in our country.  

 
 

 
 

Dr. M.Yasir Yaqoob 
M.B.B.S., F.C.P.S. (Medicine) 

Consultant Physician, Assistant Professor of Medicine 
Allied Hospital and Punjab Medical College  

Faisalabad. 
 
       Typhoid infection management and eradication supplement offered by Getz is an excellent source of infor-

mation for practicing doctors. I would suggest you to keep updating the previous issues so that it adds on 

knowledge and information regarding Typhoid.  

 
 

 
 

Dr. Adil Mehmood Ranjha 
M.C.P.S., F.C.P.S. 

Consultant Physician Medicine  
Bahawal Victoria Hospital  

Bahawalpur. 
 

             It provides Public awareness on preventive measures against typhoid and induce behavioral changes. This 

initiative of Getz Pharma in collaboration with SINA Health Education and Welfare Trust is a remarkable and 

highly appreciable step. This is beneficial in spreading the awareness and essential knowledge to health profes-

sional and people of Pakistan and will also help in reducing the health burden. 

 
 
 
 
 

Dr. Mehmood Ashraf 
Consultant Medical Specialist 

Head of Department of Medicine  
Shifa International Hospital 

Islamabad.  
 
 

19 



A Survey on Follow-up Pattern of Typhoid Patients 

Gastrointestinal Neuropsychiatric Respiratory Cardiovascular 
Intestinal hemorrhage Disorientation Cough ECG Changes (Nonspecific) 

Perforation Delirium Pneumotyphoid Tachycardia 

  Convulsions Ulceration of posterior pharynx Weak Pulse 

      Hypotension 

1. Do you think a Typhoid patient should be followed after completion of treatment? 
� Yes 
� No (if no then please skip Q2) 
 
2. In your clinical practice, what is the follow-up duration you advice to Typhoid patients after completion of  
treatment? 
� 1 month 
� 2 months 
� 3 months 

 
3. Comparatively which type of cases are more reported in your clinical practice 
� Relapse  
� Resistance 

 
4. What is your observation regarding a relapse patient, do they comply with the advised duration of therapy  
(10-14 days)? 
� Always  
� Most of the time 
� Occasionally 
� Never 
 
5. In your clinical practice, when a relapse patient comes after discontinuation of therapy?   
� 1 week  
� 2 weeks 
� 3 weeks or more 
 
6. How much typhoid infection affects the patient’s overall quality of life during treatment? 

 

 

7. In your clinical practice, which of the following complications mostly reported in long term by the patients  
treated for Typhoid? 

 

 

 

 

 

______________________________________________ 
Which topic you want us to discuss in TIMES volume 3 (Please tick one, the most important you consider)  

� Treatment options for Typhoid 
� Risk Factors for Typhoid 
� Relapse of Typhoid 
� Complications related to the disease 
� Managing the side effects during and post treatment 
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Not at all A little Moderate Very Much 
1 2 3 4 



References  
1. Ngwu BA, Agbo JA. Typhoid fever: clinical diagnosis versus laboratory confirmation. Nigerian journal of medicine: jour-

nal of the National Association of Resident Doctors of Nigeria. 2003; 12(4):187-92. 
2. Basnyat B. The treatment of enteric fever. Journal of the Royal Society of Medicine. 2007;100(4):161-162.  
3. WHO Guidelines for the Management of Enteric fever 2011. Available at http:// apps.who.int/medicinedocs/documents/ 

s20994en/s20994en.pdf  
4. Upadhyay R, Nadkar MY, Muruganathan A, Tiwaskar M, Amarapurkar D, Banka NH, Mehta KK, Sathyaprakash BS. API 

Recommendations for the Management of Typhoid Fever. The Journal of the Association of Physicians of India. 2015 
Nov;63(11):77-96.  

5. Crump JA, Sjölund-Karlsson M, Gordon MA, Parry CM. Epidemiology, clinical presentation, laboratory diagnosis, antimi-
crobial resistance, and antimicrobial management of invasive Salmonella infections. Clinical microbiology reviews. 2015 
Oct 1;28(4):901-37. 

6. Stadtländer CT. CDC Health Information for International Travel 2016. The American journal of tropical medicine and 
hygiene. 2016 Nov 2; 95(5):1219-20. 

7. Mehmood K, Sundus A, Naqvi IH, Ibrahim MF, Siddique O, Ibrahim NF. Typhidot-A blessing or a menace. Pakistan jour-
nal of medical sciences. 2015 Mar; 31(2):439. 

8. Ahmad KA, Khan LH, Roshan B, Bhutta ZA. Factors associated with typhoid relapse in the era of multiple drug resistant 
strains. The Journal of Infection in Developing Countries. 2011 Jul 5; 5(10):727-31. 

9. Bhutta ZA. Current concepts in the diagnosis and treatment of typhoid fever. BMJ: British Medical Journal. 2006 Jul 8; 333
(7558):78. 

10. Ventola CL. The antibiotic resistance crisis: part 1: causes and threats. Pharmacy and Therapeutics. 2015 Apr;40(4):277. 
11. Roca I, Akova M, Baquero F, Carlet J, Cavaleri M, Coenen S, Cohen J, Findlay D, Gyssens I, Heure OE, Kahlmeter G. The 

global threat of antimicrobial resistance: science for intervention. New microbes and new infections. 2015 Jul 31;6:22-9. 
12. Laxminarayan R, Duse A, Wattal C, Zaidi AK, Wertheim HF, Sumpradit N, Vlieghe E, Hara GL, Gould IM, Goossens H, 

Greko C. Antibiotic resistance—the need for global solutions. The Lancet infectious diseases. 2013 Dec 31;13(12):1057-98. 
13. Acute Communicable Disease Control Annual Morbidity Report. 2005  
14. Chin J. Control of communicable diseases manual.(2000)  
15. Gunn JS, Marshall JM, Baker S, Dongol S, Charles RC, Ryan ET. Salmonella chronic carriage: epidemiology, diagnosis, and 

gallbladder persistence. Trends in microbiology. 2014 Nov 30;22(11):648-55. 
16. Myron M. Levine and Philippe Lepage, Prevention of Typhoid Fever, Advances in Experimental Medicine and Biology, vol 

568. Springer.  
17. Steinberg EB, Bishop R, Haber P, Dempsey AF, Hoekstra RM, Nelson JM, Ackers M, Calugar A, Mintz ED. Typhoid fever 

in travelers: who should be targeted for prevention?. Clinical infectious diseases. 2004 Jul 15;39(2):186-91.  
18. Brooks J. The sad and tragic life of Typhoid Mary. CMAJ: Canadian Medical Association Journal. 1996;154(6):915. 
19. Braddick MR, Crump BJ, Yee ML. How long should patients with Salmonella typhi or Salmonella paratyphi be followed-

up? A comparison of published guidelines. J Pub. Hlth Med. 1991;13:101–107. 
20. Christie AB. Infectious diseases. 4th edn. Vol. 1. Edinburgh: Churchill Livingston; 1987. pp. 100–164. 
21. Shukla VK, Singh H, Pandey M, Upadhyay SK, Nath G. Carcinoma of the gallbladder—is it a sequel of typhoid? Dig. Dis, 

Sci. 2000;45:900–903.  
22. Dutta U, Garg PK, Kumar R, Tandon RK. Typhoid carriers among patients with gallstones are at increased risk for carcino-

ma of the gallbladder. Am J. Gastroenterol. 2000;95:784–787.  
23. Ochiai RL, Acosta CJ, Danovaro-Holliday M, Baiqing D, Bhattacharya SK, Agtini MD, Bhutta ZA, Canh DG, Ali M, Shin S, 

Wain J. A study of typhoid fever in five Asian countries: disease burden and implications for controls. Bulletin of the world 
health organization. 2008 Apr;86(4):260-8.  

24. Chowdhury MAJ, Shumy F, Anam AM, Chowdhury MK. Current status of typhoid fever: a review. Bangladesh Med J. 
2004;43(2): 106-111. 

25. Bhan MK, Bahl R, Bhatnagar S. Typhoid and paratyphoid fever. The Lancet. 2005 Sep 2;366(9487):749-62. 
26. Adam Akullian, et  al., Environmental Transmission of Typhoid Fever in an Urban Slum, PLoS Negl Trop Dis. 2015; 9(12): 

e0004212. 
27. Christopher M. Parry, M.B., Tran Tinh Hien, M.D., Gordon Dougan, Ph.D., Nicholas J. White, M.D., D.Sc., and Jeremy J. 

Farrar, M.B., D.Phil. Typhoid Fever.N Engl J Med 2002; 347:1770-1782. 
28. Mastroeni P, Ménager N. Development of acquired immunity to Salmonella. Journal of medical microbiology. 2003 Jun 

1;52(6):453-9.   
29. Wain J , Diep TS, Bay PVet al. Specimens and culture media for the laboratory diagnosis of typhoid fever. J Infect Dev 

Ctries 2008; 2:469–74. 
30. Jesudason M, Esther E, Mathai E. Typhidot test to detect IgG & IgM antibodies in typhoid fever. Indian Journal of Medical 

Research. 2002 Aug 1;116:70.   
31. Rupali P, Abraham OC, Jesudason MV, John TJ, Zachariah A, Sivaram S, Mathai D. Treatment failure in typhoid fever with 

ciprofloxacin susceptible Salmonella enterica serotype Typhi. Diagnostic microbiology and infectious disease. 2004 May 
31;49(1):1-3.  

32. Bhutta ZA, Khan IA, Shadmani M. Failure of short-course ceftriaxone chemotherapy for multidrug-resistant typhoid fever 
in children: a randomized controlled trial in Pakistan. Antimicrobial agents and chemotherapy. 2000 Feb 1;44(2):450-2. 

33. Girgis N, Sultan I Y, Hammad O, Farid Z. Comparison of the efficacy, safety and cost of cefixime, ceftriaxone and aztre-
onam in the treatment of multidrug-resistant Salmonella typhi septicemia in children. Pediatr Infect Dis J. 1995;14:603–605.  

34. Carlton E.J., et al. , Heavy rainfall events and diarrhea incidence: the role of social and environmental factors. Am J Epi-
demiol, 2014. 179(3): p. 344–52.  

35. Threlfall EJ. Antimicrobial drug resistance in Salmonella: problems and perspectives in food‐and water‐borne infections. 
FEMS microbiology reviews. 2002 Jun 1;26(2):141-8. 

36. Hakim ST, Afaque F, Javed S, Kazmi SU, Nadeem SG. Microbial agents responsible for diarrheal infections in flood victims: 
a study from Karachi, Pakistan. Open Journal of Medical Microbiology. 2014 May 1;4(2):106.  

37. Harris JB, Brooks WA. Typhoid and Paratyphoid (Enteric) Fever. In: McGill, A; Ryan, E; Hill, D; Solomon, T, eds.  Hunter's 
Tropical Medicine and Emerging Infectious Diseases. 9th ed. New York: Saunders Elsevier; 2013: 568–576. 

38. Newell DG, Koopmans M, Verhoef L, Duizer E, Aidara-Kane A, Sprong H, Opsteegh M, Langelaar M, Threfall J, Scheutz F, 
van der Giessen J. Food-borne diseases—the challenges of 20years ago still persist while new ones continue to emerge. In-
ternational journal of food microbiology. 2010 May 30;139:S3-15.  

39. World Health Organization. Antimicrobial resistance: global report on surveillance. World Health Organization; 2014. 

21 




