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Abstract:

Introduction: Typhoid fever is an endemic disease in our country; however the changing presentation
may alter our diagnosis and management. Aim of the work: To improve management of typhoid fever in
Egypt through studying the changes in the clinical picture, laboratory findings, response to antimicrobial
treatment& outcomes. Subjects and Methods: 590 patients were involved in the study, presenting
symptoms, laboratory results, responses to medications and the outcomes were registered. Results:
fever was the most prevalent symptom (98.6%) followed by headache (82.9%) and abdominal
pain (71.5%); eating out door is the most prevalent risk factor (80.8%); Thirty patients who used
quinolone were relapsed (14.4% of cases who used quinolone), while fifty five patients who used
3rd generation cephalosporin were relapsed (21.1% of cases who used cephalosporins).
conclusion: food handlers constitute the major risk factors, while the classical form of the disease
is not the common presentation, with low yield of blood culture and increasing resistant to
fluroquinolone and ceftriaxone.

Introduction: Typhoid fever is a systemic infectious disease, typically presented with fever,
headache, abdominal pain, relative bradycardia, splenomegaly, and leucopenia " ?. It is caused
by Salmonella Enterica sub-species which threaten public health, with particular concern over

the widespread and fast emergence of resistance antibiotics © ¥

. It is commonly occurs in
regions with increased urbanization with limited resources as safe water, health system and
infrastructures as in India, South and Central America, and Africa; nevertheless cases have
reported from some areas in Eastern Europe ©'. Egypt considered one of the endemic country for

the disease as reported by David et al., in 2012

, in the year 2000, the estimated incidence of
typhoid fever in Egypt was 15 cases per 100,000 persons per year (Egyptian national syndrome-
based surveillance , unpublished data ). Contaminated water or ice, flooding, food and drinks
purchased from street vendors, raw fruits and vegetables grown in fields fertilized with sewage,

ill household contacts, lack of hand washing and toilet access, and evidence of prior Helicobacter



(1,2,5,6)

Pylori infection, were the most common reported risk factors . However reliable data to

estimate the burden of the disease in these areas are difficult to obtain, and constitute true and
great obstacles since many hospital lack facilities for blood culture, and up to 90% of patient
with typhoid are treated as outpatient. Many searches also reported wide spread prevalence of

multidrug-resistant strains, where Salmonella Typhi increasing and most of antibiotics such as

(7-9)

fluoroquinolones and azithromycin have become ineffective . Looking for the modified

clinical picture due to poor compliance of some patients in addition to the widespread of multi-
drug resistant strains of Salmonella Typhi this makes great changes in treatment response &

outcome of the disease.

Aim of the Work: To improve management of typhoid fever in Egypt through studying the
changes in the clinical picture, laboratory findings, response to antimicrobial treatment&
outcomes.

Subjects and Methods: This study is a descriptive prospective one which was carried out in 2
different hospitals in 2 governorates (Suez Fever Hospital and Ismailia Fever Hospital) where
they serve for more than 4 million people in Egypt. The study included 590 patients of typhoid
fever above two years of both sex, consecutively included during one year.

Inclusion Criteria: Patients above 2 years of both sex clinically suspected cases of typhoid
(patients have fever, headache, abdominal pain included in the study ! ? with their Widal O
agglutinin titer 1/320"? | with exclusion of those who have history of antibiotic intake 2 days
before blood culture.

Study Design:_Each patient in the study was subjected to the following: 1- Full history taking:
including sociodemographic, symptoms , previous exposure to risk activities; 2- Full Clinical
examination including signs of complicated typhoid fever; 3- Investigations: Patients with
suspected enteric fever investigated with blood culture ( was done twice to increase the chance of
isolation of the organism) , Widal test , serum bilirubin , liver enzymes (ALT , AST) & complete
blood count after taking the information concerning the duration of illness before admission &
the history of prior antibiotic therapy .

Blood culture: each sample was collected under complete aseptic condition via venipuncture,
10-20 ml from adults and 5-10 ml from pediatrics, where each sample divided between aerobic
bottle and anaerobic bottle. The positive cultures were subjected to microscopic studies, and
biochemical tests including: catalase test, oxidase test, Indole test, urea hydrolysis, and citrate
utilization test.

Widal test was done for each patient as the following : 10 test tubes Prepared on a rack; In tube
1, 950ul of NaCl 0.85% solution was added; In tubes 2-10, 500ul of NaCl 0.85% solution was



added; then 50ul of the serum sample was placed in tube 1 and mixed well; Starting from tube 1,
twofold serial dilutions were prepared by transferring 500ul from one tube to the next tube,
Mixed well after each transfer and Discarded 500ul from the last tube; the same steps were
repeated for the positive and negative controls; In a new test tube labeled 'Saline Control', 500ul
of 0.85% NaCl solution was placed; The antigens was mixed well and one drop of antigen was
added to each test tubes and the rack was shacked well. Final serum dilution is 1:20,..., 1:10240.
After that the samples were Incubated in a water bath for 24 hours with temperature 37°C; 10. At
the end of the incubation period, gently the rack was removed from the water bath to avoid
disturbing the suspensions, and each tube was examined in turn and the agglutination was
observed. Finally the response to treatment (3rd generation cephalosporin, 2nd generation
quinolone & azithromycin) were studied as regarding to improvement of general conditions &
drop of fever with follow-up the patients for 2 weeks for recurrence of symptoms.

Data analysis: our sample size was calculated according to the known prevalence in Egypt and
using the suitable equation '* 'V, Data collected then analyzed and presented in the form of
tables, as appropriate, by using the Statistical Package for Social Science (SPSS) software
program version 20. Data presented as frequency (%) for qualitative variables.

Results: This study included 590 patients, Table 1 shows that (54%) males and (46%) females,
most of cases clustered around the age 13 -18 years (42.4%); Most of the cases were from urban
areas (80.2%), and (30.5%) of the cases were food handlers, while (49.5%)belonged to
localized instantiation (nursery or school). Table 2 shows that eating out door is the most
prevalent risk factor among the studied population (80.8%), followed by using of drugs
decreasing gastric hyper- acidity (37.1%) while presence of chronic diseases was (16.6%), and
absence of safe water supply was reported in (4.9%). Table 3 showing that the disease was more
prevalent in summer & autumn (75.1%) than winter & spring (24.9%). Regarding the clinical
symptoms as shown in Table 4 among our studied sample, fever was the most prevalent
symptom (98.6%) followed by headache (82.9%) and abdominal pain (71.5%). GIT symptoms
were largely reported among the patients: nausea found in (78.5%), constipation in (36.6%),
diarrhea were in (37.3%) most of them were children, while anorexia was in (81.5%). cough was
reported in (31.5%). Table S shows the signs distribution among the sample, the most prevalent
sign was abdominal tenderness (71.5%) followed by coated tongue (57.9%), splenomegaly
(39%), and hepatomegaly (29%). Regarding laboratory findings among the studied population,
Table 6 shows that anemia was the most prevalent finding (56.1%), followed by lymphocytosis
(32.2%) and leucopenia (24.9%); it also shows leukocytosis in (22.5%), neutropenia in (18.6%)
and thrombocytopenia in (10.2%). Hyperbilirubinemia was reported in (10.3%). In Table 7 we
can see that blood culture was positive (true positive cases) in 51 % while negative (true negative
cases) 49 %, and 56.7% who had negative culture used antibiotics before culture. By using of a
cutoff > 1/320 of O antigen sensitivity of Widal test was 88.43% while specificity was 60.28%.
Finally, in Table 8 regarding treatment, 47.5% of our patients were on 3rd generation
cephalosporin therapy, 35.4% on quinolone therapy, while17.1% were on azithromycin therapy



(all of them were children). Thirty patients who used quinolone were relapsed (14.4% of cases
who used quinolone), while fifty five patients who used 3rd generation cephalosporin were
relapsed (21.1% of cases who used cephalosporins).

Table (1): Frequency distribution of the studied population according to sociodemographic
characteristics

Variable No. %
2-12years 211 35.6
13-18y. 249 42.4
Age (years) 19- 59y 120 | 203
60-above 10 1.7
gender Male 319 54
Female 271 46
residence Urban 473 80.2
Rural 117 19.8
Occupation Food handlers 180 30.5
others 410 69.5
localized Nursery or school 292 49.5
instantiation others 298 50.5




Table (2): Prevalence of different risk factors among studied sample.

Variable No. % p-value
Eatine outdoor present 477 80.8 <0.001
8 absent 113 19.2
<0.001
Using of safe water Present >61 951
Absent 29 4.9
Using of drugs decreasing gastric present 219 37.1 <0.001
hyperacidity absent 381 62.9
. present 98 16.6 <0.001
Presence of chronic disease absent 492 R34
... present 69 11.7 <0.001
Presence of calcular cholecystitis absent 571 28 3
. . . . present 10 1.7
History of schistosomal infection absent 530 08.3 <0.001
antibiotic intake present 210 36 <0.001
absent 379 64
One day 132 30.8 <0.001
Duration of antibiotic intake
Two days
18 3.1
*p value is significant <0.05
Table (3): Seasonal variations among studied sample.
Onset of the disease No. 9% p-value
Summer & autumn 443 75.1 <0.001
Winter & spring 147 24.9

*p value is significant <0.05




Table (4): Distribution of the symptoms among studied sample.

Variable No. % p-value

constipation Present 216 36.6 <0.001
Absent 374 63.4

. Present 173 29.3 <0.001

diarrhea

Absent 317 70.7

vomiting Present 220 37.3 <0.001
Absent 370 62.7

nausea Present 463 78.5 <0.001
Absent 127 21.5

) ) Present 422 71.5 <0.001
abdominal Pain Absent 168 iy

anorexia Present 481 81.5 <0.001
Absent 109 18.5

arthralgia Present 199 33.7 <0.001
Absent 391 66.3

malaise Present 170 28.8 <0.001
Absent 420 71.2

myalgia Present 170 28.8 <0.001
Absent 420 71.2

cough Present 186 31.5 <0.001
Absent 404 68.5

chills Present 109 18.5 <0.001
Absent 481 81.5

headache Present 489 82.9 <0.001
Absent 101 17.1

fever Present 582 98.6 <0.001
Absent 8 1.4

*p value is significant <0.05



Table (5): Frequency distribution of the signs among studied population

Variable No. %
toxic face Present 127 21.5 <0.001
Absent 463 78.5
Present 342 57.9 <0.001
coated tongue
Absent 248 42.1
rose spot Present 40 6.8 <0.001
Absent 550 93.2
epistaxis Present 0 0 T
Absent 590 100
relative bradycardia Present ol 154 <0.001
Absent 499 84.6
. Present 422 71.5 <0.001
abdominal Tenderness Absent 168 28 5
hepatomegaly Present 171 29.0 <0.001
Absent 419 71.0
splenomegaly Present 230 39.0 <0.001
absent 360 61.0

*p value is significant <0.05

Table (6): Frequency distribution of presence of abnormal blood indices, and liver function among
studied sample.

Lab results No. %

anemia 331 56.1
leucopenia 147 24.9
leucocytosis 133 22.5
lymphopenia 13 2.2

lymphocytosis 196 33.2
neutropenia 110 18.6
thrombocytopenia 60 10.2
thrombocytosis 47 8.0

hyperbilirubinemia 61 10.3
elevated ALT 403 68.3
elevated AST 373 63.2




Table (7): Blood culture and Widal test among the studied population

Blood culture Positive 301 51.0 %
negative 289 49.0 %

Parameter for Widal test Percent 95 % CI

Sensitivity 100 88.43 to 100

Specificity 79.31 60.28 t0 92.01

Positive Likelihood Ratio | 4.83 2.37 t0 9.86

Negative Likelihood Ratio | 0

Positive Predictive Value | 83.33 71.03 t0 91.07

Negative Predictive Value | 100

Table (8): Frequency distribution of medications (antibiotics) used in treatment of typhoid and number
of relapses among studied sample.

Variable No. % No of %
relapse
3rd generation
drug used in | cephalosporin 280 47.5 59 21.1
treatment 2nd generation quinolone 209 354 30 14.4
azitrhromycin 101 17.1 0 0

Discussion: Typhoid fever remains a serious problem in developing countries including Egypt.
In this search we included 590 patients with typhoid fever to discover if there are any changing
pattern regarding the clinical picture, laboratory findings, response to antimicrobial treatment
and outcomes. It is well documented that typhoid fever has no racial predilection; but regarding
gender, in our study showed that males are more commonly affected than females (54.2% versus
45.8%), which is less than what was reported before in Egypt 13 that males were 60.6%; even in
the united states between 1999 and 2006, 54% of the reported cases were males® ; these males
predilection can be understood as they are more exposed to risk factors as eating outdoors, or
living in group households with poor hygiene'” . regarding age in our study 42.4% were
between the age of (13 -18) years, while 35.6% were between the age of (2- 12), which reflect
that children are commonly affected and this was comparable to what reported by Mahmoud
SZ"?, and go internationally with most reported cases which affected school-aged children and
young adult, but although we did not include infants in our study, their affection with typhoid
cannot be ignored, but the clinical picture reported to be variable ranging from a mild febrile
illness to sever convulsions "*'¥ ; older persons are not affected in endemic areas as they mostly
became immunized due to clinical or subclinical exposure. There is no nonhuman vector in the
transmission of the disease, as it is transmitted from asymptomatic carrier who shed the bacteria
from his stool via contaminated food or beverages, hand to mouth transmission, or oral



transmission via unsafe water supply; In our study using of safe water was in 94.9% which is
different than old studies where unsafe water was a major risk factor; this high percent due to
increased urbanization in the area of the study while eating outside was in 79.7% this due to
staying outside for long periods in school, university & job; but interestingly About 30.5% of our
cases worked as food handlers thus making eating outdoors a very important risk factor of
typhoid fever in our locality. Regarding the clinical presentation of our cases mainly presented
by fever, headache, and anorexia; other symptoms as cough, arthralgia and bowel disturbance
were the less common; these presentations are nearly the same as reported in our area before and
other researches in endemic areas "®'”. The presenting signs also as coated tongue,
hepatomegaly and splenomegaly, were not different from that reported by others. However
relative bradycardia was less common from that reported by Mathura et al.,"” and this may
reflect the differences in strains; and rose spots were less common in our study compared to what
was mentioned by WHO, 2003"'®), which also can be explained by the differences in Typhoid
strains or due to the commonly dark skin in our patients. It is very important here to mention that
the classical forms of typhoid are not always there, for example the fever mostly has a steady
insidious onset in our study and others "% instead of the stepladder fever (the historical
hallmark of typhoid). Although it is reported that patients with typhoid fevers are moderately
anemic, this cannot explain that anemia was 55.9% in our study but it may be due to bad feeding
habits among children and increased iron requirement in adolescent who were the majority of our
patients; however, the other laboratory test in our study were not far different from others (19-23)
the most annoying thing in our study was the yield of the blood cultures, as only about half the
cases was positive which is nearly the same in the study made 30 years ago; although the blood
culture has to be positive in 85%-90% in patients with typhoid presented in the first week of
illness “*¥; these unfortunately can be explained that we still using old methods for cultures, and
so we have to revise this seriously with our colleagues in microbiology, and as clinician we have
to revise our protocols in general and fever hospitals to repeat the cultures 3 times, use large
volume (10-30ml) blood and better to implement bone marrow culture to increase the yield and
better diagnosis®? . Moreover, the low yields of the cultures in our area and the developing
countries obligate us to use the Widal test in high titer (which is no longer acceptable clinical
method in the developed countries) beside the clinical picture. Finally regarding treatment In our
study 21.1% of patients used ceftriaxone and, 14.4% of patients used fluoroquinolone were
relapsed, compared to 17% and 12% respectively in previous prospective trials, however in the
study done by Mahmoud SZ ", none among the patients who used fluoroquinolone had
relapsed; while no relapses were reported in patients that used azithromycin in the previous or
our recent new trials.

Conclusion: typhoid fever is changing in Egypt; food handlers constitute the major risk factors,
while the classical form of the disease is not the common presentation, with low yield of blood
culture and increasing resistant to fluroquinolone and ceftriaxone.
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