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ABSTRACT 

 

Typhoid fever is systemic infection which is caused by Salmonella typhi. The gold standard of typhoid fever 

diagnosis is blood culture examination. Blood culture examination has a weakness, it could not be practically 

performed especially due to lack of laboratory facility. There are several others alternative examination including 

serology and hematology examination that could be used in supporting typhoid fever diagnosis. Therefore, 

investigation of hematology and serology examination results of typhoid fever patient is required. The type of 

research carried out was descriptive research with a cross-sectional design using secondary data from medical 

records of typhoid fever patients at Prof. Ngoerah General Hospital. A total of 52 patients with a diagnosis of 

typhoid fever as research subjects were taken using a total sampling technique. Following data were obtained: 

age, gender, serology and hematology examination result, type of antibiotics given, and complications found. 

Data processing was carried out using the SPSS ver. 26 with univariate analysis. This study found that typhoid 

fever patient at Prof. Ngoerah General Hospital tend to have normal hematological examination result including 

hemoglobin level, total count of leukocyte (neutrophile and lymphocyte) and thrombocyte. Widal test result of the 

patients showed the lowest titer value is 1/80 and the highest is 1/320 at O and H titers. Most of the patients have 

positive IgM anti-Salmonella typhi score of 4 and 6. 3 patients (5.8%) have negative IgM score of 2 and 11 

patients (21.2%) did not have an IgM test. Most of the patients acquired antibiotic treatment with ceftriaxone 

become most used antibiotic. Complication is rarely occurred among the patients. Hepatomegaly is the most 

frequent complication occurred among the patients with complication. 

Keywords: IgM anti Salmonella typhi., Typhoid fever.,Widal test ., Hematological examination 

 
INTRODUCTION 

 

Typhoid fever is systemic bacterial infection that caused by 

Salmonella typhi. The symptoms of Salmonella typhi infection are 

manifested as gastrointestinal symptoms to systemic infection and 

several complications
1
. Since this disease is transmitted through 

unhygienic food, lack of proper sanitation and clean water access 

contributed as risk factor of this disease morbidity and mortality 
2
. 

World Health Organization (WHO) estimate about 128.000 

– 161.000 death around the world are caused by typhoid fever 

every year. In developing countries including Africa, America, 

Southeast Asia, and West Pacific, this disease continues to be a 

public health problem (WHO, 2018). In Indonesia, typhoid fever 

is not found as endemic disease but is often found in big cities. 

Based on the research by the Health Research and Development 

Agency, the increase number of typhoid fever patients each year 

is around 500 per 100,000 population with 0.6 - 5% mortality rate 
3
.To establish the diagnosis of typhoid fever, it is necessary to do 

an anamnesis by looking at the clinical symptoms that appear, 

conducting physical examination, and perform laboratory 

examination
3
. There are several laboratory examinations that 

could be performed to establish diagnosis of typhoid fever 

including blood cultures, widal tests, IgM anti-Salmonella typhi 

test, and complete blood count. The current gold standard for 

typhoid fever diagnosis is blood culture examination 
4
. Although 

designated as the gold standard, false-positive blood culture 

testing causes a large amount of cost in the examination. The 

estimated burden on hospitals in the United States for additional 

unnecessary diagnostic and avoidable hospitalizations due to 

false-positive blood cultures is $8.6 billion 
5
. The false-positive 

patients received unnecessary broad-spectrum antibiotic treatment 

and received prolonged hospitalizations. Such unnecessary 
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antibiotics contribute to the global antibiotic resistance crisis 
6
. In 

many developing countries where trained technicians and 

laboratory facilities are limited, this method of culture is not 

practical 
7,8

.Serology and hematology tests are fairly effective tests 

considering the limitations of laboratories in developing countries 

that make culture examination not entirely effective 
7,9. This study 

aims to determine the result of typhoid fever laboratory 

examination including serology and hematology test at Prof. Dr. 

dr. I Goesti Ngoerah Gde Ngoerah General Hospital Denpasar. 

 

MATERIAL AND METHOD 

The study was conducted using an observational analytic 

method with a cross-sectional design, where each respondent was 

only collected data once. The population of this study were 

typhoid fever patient at Prof. Dr. dr. I Goesti Ngoerah Gde 

Ngoerah General Hospital in 2020-2022.The data were collected 

from medical record. Following data were extracted from medical 

record: patient age and gender, serology and hematological test 

result, type of antibiotics given, and complications. Data were 

processed using univariate analysis with SPSS ver. 26 software. 

 

RESULTS 

A total of 52 patients who met the inclusion and exclusion 

criteria were collected. Sample characteristic including age and 

gender is presented in table 1 and 2 respectively. The higher 

percentage of patient is in the age range of 25-44 years old. The 

percentage of male patients is higher than female patient. 

 

Table 1. Patient age distribution 

 

Age (years) Frequency Percentage (%) 

0-10 6 11.5 

10-19 6 11.5 

20-24 7 13.5 

25-44 16 30.8 

44-60 9 17.3 

60-75 7 13.5 

75-90 1 1.9 

Total 52 100.0 

 

Table 2. Patient gender distribution 

 

Gender Frequency Percentage (%) 

Male 29 55.8 

Female 23 44.2 

Total 52 100.0 

 

Type of serology examination was used is IgM Anti-

Salmonella typhi and widal test. Widal test result of the 

patients is presented on table 3. Widal test was performed 

only on 44.2% of total patient. Highest percentage and of 

tested patient has 1/80 titer O and H value.  

 

Table 3. Patient widal test result 

 

Widal Test Frequency Percentage (%) 

Titer O value 23 44,2 

1/80 13 25.0 

1/160 2 3.8 

1/320 8 15.4 

Titer H value 23 44,2 

1/80 10 19.2 

1/160 4 7.7 

1/320 9 17.3 

Not tested 29 55.8 

Total 52 100.0 
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IgM anti-Salmonella typhi test is presented on table 4. 

The test was conducted in 78.8% of patients, only 21.2% of 

patients were not tested with IgM anti-Salmonella typhi test. 

The majority of patients had a total positive score of 4 and 6 

for IgM anti-Salmonella typhi. There are 5.8% patients had 

a negative IgM anti-Salmonella typhi score of 2. 

 

Table 4. Patient IgM anti-Salmonella typhi test result 

 

IgM Score Frequency Percentage (%) 

Not tested 11 21.2 

2 3 5.8 

4 19 36.5 

6 19 36.5 

Total 52 100.0 

 

Blood examination result is presented on table 5-6. 

Total 48.1% patients have decreased hemoglobin level. 

Majority of patient have normal leucocyte level. Same as 

leucocyte level, majority of patients have normal 

neutrophile level. Majority of patients also have normal 

lymphocyte level. Majority of patients also have normal 

level thrombocyte. Average level of all performed 

hematology examination is presented on table 6.  

 

Table 5. Patient distribution based on hemoglobin concentration, leucocyte, neutrophile, lymphocyte and thrombocyte count 

 

Hemoglobin Frequency Percentage (%) 

Anemia (<13g/dl) 25 48.1 

Normal (13-17g/dl) 27 51.9 

Leucocyte Frequency Percentage (%) 

Leucopenia (<4000/μl) 10 19.2 

Normal 

(4000-10000/μl) 

28 53.8 

Leukocytosis (>10000/μl) 14 26.9 

Neutrophile Frequency Percentage (%) 

Neutropenia 

(< 2500/μl) 

15 28.8 

Normal 

(2500-8000/μl) 

29 55.8 

Neutrocytosis 

(> 8000/μl) 

8 15.4 

Lymphocyte Frequency Percentage (%) 

Lymphocytopenia 

(< 1000/μl) 

16 30.8 

Normal 

(1000-4000/μl) 

32 61.5 

Lymphocytosis 

(> 4000/μl) 

4 7.7 

Total 52 100.0 

Thrombocyte Frequency Percentage (%) 

Thrombocytopenia (<150000/μl) 16 30.8 

Normal 

(150000-450000/μl) 

29 55.8 

Thrombocytosis (>450000/μl) 7 13.5 
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Table 6. Range value and mean of blood count examination 

 

Variable Range Value Mean 

Hemoglobin 

 

4.14 - 16.94 g/dl 12.8 g/dl 

Leucocyte 2.44 x 10
3
/μl -28.69 x 10

3
/μl 

 

8.3 x 10
3
/μl 

Neutrophile 0.20 x 10
3
/μl - 23.39 x 10

3
/μl 

 

5.1 x 10
3
/μl 

Lymphocyte 0.41 x 10
3
/μl - 7.30 x 10

3
/μl 

 

1.87 x 10
3
/μl 

Trombocyte 32.00 x 10
3
/μl - 952.00 x 10

3
/μl 240.2 x 10

3
/μl 

 

Table 7 shows the distribution of patients that treated 

with antibiotic. Most of the patients is treated with 

antibiotic. There was administration of more than one type 

of antibiotic in some patients.  Therefore, table 8 shows 

proportion of antibiotic type that used for treat typhoid fever 

patients. There are some antibiotic combination that used for 

A combination of antibiotics was also found, namely 

ceftriaxone with azithromycin in 1 patient, ceftriaxone with 

erythromycin in 1 patient, ceftriaxone with levofloxacin in 7 

patient, ceftriaxone with fefixime in 1 patient. 

 

Table 7. Patient distribution based on antibiotic treatment 

 

Antibiotic treatment Frequency Percentage (%) 

Without antibiotic treatment 5 9.6 

With antibiotic treatment 47 90.4 

Total 52 100.0 

 

Table 8. Proportion of antibiotic type usage  

 

Antibiotic treatment Frequency Percentage (%) 

Ciprofloxacin 2 3.8 

Ceftriaxone 38 64.0 

Levofloxacin 16 27.1 

Azithromycin 1 1.7 

Cefixime 1 1.7 

Erythromycin 1 1.7 

Total 59 100.0 

 

Most of patients did not shows any complication (Table 

9). Only 26.9% of patients were found to have 

complications. More than one complication was found in 

some patients. Therefore, table 10 shows the proportion of 

types of complications found in patients. Hepatomegaly is 

the most frequent complication. 
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Table 9.  Patient distribution based on present of complication 

 

Present of complication Frequency Percentage (%) 

Without complication 38 73.1 

With complication 14 26.9 

Total 52 100.0 

 

Table 10. Type of complication proportion 

 

Complication Frequency Percentage (%) 

Sepsis 3 16.7 

Hepatomegaly 6 33.3 

Splenomegaly 2 11.1 

Pneumonia 4 22.2 

Acute pulmonary tract infection  

2 

 

11.1 

Myocarditis 1 5.6 

Total 18 100.0 

 

DISCUSSION 

 

This study shows the highest frequency of typhoid fever 

cases occurs in young adults (25-44 years). The reason for the 

high cases in young adults is likely due to their unhygienic 

lifestyles and the increasing number of social gatherings 
10

. Based 

on gender, this study shows that there are more male patients 

compared to female patients. The reason why the trend of cases 

was found more in male compared to female in this study is not 

yet known. Previous research suggested typhoid fever was 

independent of gender 
10

.  

The results of hemoglobin examination in typhoid fever 

patients showed anemia results (<13 g / dl) in 25 patients (48.1%) 

and normal results (13-17 g / dl) in 27 patients (51.9%). Bone 

marrow depression due to toxins produced by Salmonella typhi 

bacteria can be the cause of anemia 
11,12

. Previous study reported 

similar result, Hameedullah et al found majority of typhoid fever 

patient have normal hemoglobin level and 32% have low 

hemoglobin level (<12 g/dl) 
11

. The results of varied hemoglobin 

concentrations in different studies are common. This difference is 

caused by hemoglobin concentrations are found to be normal in 

the early stages of the disease, but decrease slowly as the disease 

progresses 
11

. 

Based on leucocyte level, normal leucocyte level group has 

highest frequency. Based on other studies, Leukocyte counts tend 

to be found normal in typhoid fever patients 
11,12

. The 

pathogenesis mechanism of Salmonella typhi infection underlie 

why leucocyte count of typhoid fever patients tend to be normal. 

Salmonella typhi penetrates into the intestinal mucosa layer, it will 

be phagocytosed by phagocytic cells. These bacteria have 

capability to survive inside phagocytic cell. Phagocytic cells 

provide protection for bacteria to spread throughout the body and 

protect them from antibodies and antimicrobial agents. Therefore, 

there is no antibody response to increase the number of leukocytes 
13

. 

Majority of patients on this study also have normal number 

of neutrophile. Previous study showed the number of neutrophile 

on typhoid fever patients tend to be normal 
9
. However, 

neutrophilic leukocytosis and neutropenia could be occurred on 

typhoid fever patients. The condition of neutropenia in typhoid 

fever is caused by increased margination and granulopoeisis 

damage. Meanwhile neutrophilic leukocytosis could occur during 

short-term infections or acute infections where the types of cells 

that tend to increase are polymorphonuclear leukocyte cells or 

granulocytes, namely neutrophils, eosinophils and basophils 
14

. 

Study by Paul and Bandyopadhyay also found similar result 
15

. 

This study also found that majority of patients have normal 

number of lymphocytes. This finding is similar to previous study 

which is also showed that lymphocyte count of typhoid patients 

tend to be normal 
9
. Same as neutrophile level on typhoid fever 

patient, lymphocytopenia and lymphocytosis could occur on 

typhoid patients. Lymphocytosis can be caused because the 

infection experienced is a long-term infection or chronic infection 

where what tends to increase is mononuclear leukocyte cells or 

agranulocytes, one of which is lymphocytes, while 

lymphocytopenia can be caused because the infection 

experienced is an acute infection. In this study, patients with 

lymphocytopenia are more frequent than patients with 

lymphocytosis. This finding corresponds with previous study 
14

.  

This study also found that number of thrombocytes on 

typhoid fever patient tend to be normal. Previous studies also 

found that majority of typhoid patients have normal of 

thrombocytes 
16,11

. However, this study found that 

thrombocytopenia and thrombocytosis could possibly occurs on 
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typhoid fever patients. Number of patients with thrombocytopenia 

is more frequent than patients with thrombocytosis. This result is 

matched with previous study 
17

. Salmonella typhi produces 

endotoxins that stimulate macrophages to secrete their cytokines 

and mediators such as histamine, bradykinin, and serotine. The 

products released by macrophages and suppress the bone marrow. 

This process also reduces platelet production and platelet 

maturation process 
18

. Meanwhile thrombocytosis can be caused 

by the presence of abnormal cells in the bone marrow, which is 

where myelopoiesis occurs. Thrombocytosis is known to be an 

indicator of typhoid fever severity. Its presence indicates that the 

individual is at risk of various complications 
19

. 

This study shows the lowest titer value which is 1/80 and the 

highest is 1/320 at O and H titers. This causes a discrepancy in the 

titer value standard which strengthens the diagnosis of typhoid 

fever in a typical clinical picture, which is > 1/320 at the O titer or 

> 1/160 at the H titer 
20

.  However, another study in India, O and 

H titer values at 1/80 were considered to be diagnosed with 

typhoid fever 
21

. There is also a stipulation of its own laboratory 

guidelines for the interpretation of widal O agglutinin titers of 

1/80 and H 1/80 in India 
22

. This proves the absence of conformity 

regarding the agglutination value standard which is said to be 

positive 
20

. Titer value in a population depend on background 

levels of Salmonella typhi antibodies and typhoid fever 

vaccination, which can vary over time. Widal test could be 

negative even blood culture shows positive result. This can occur 

due to differences in the background of antibody levels in an 

endemic region or several individuals and decreased antibody 

response with early administration of antibiotics 
21

.  A negative 

widal test result does not always rule out a diagnosis of typhoid 

fever in patients with signs and symptoms of the disease. 

Negative widal test result can be found at early phase phase of the 

disease 
23

. 

The most frequent widal test results in this study were found 

at a value of 1/80 at titers O and H. Previous studies also showed 

the same result 
21,23

. However, in another areas, Sharma et al 

found that the most frequent value of titers O and H were 1/40.  

These findings prove that differences in background of antibody 

values would affect widal test results 
22

.  

The study showed the highest frequency of IgM anti-

Salmonella typhi was found at scores of 4 (36.5%) and 6 

(36.5%) and the lowest frequency at scores of 2 (5.8%). These 

results correspond with results of previous study. Munir et al also 

found that the highest frequency of typhoid fever patients serum 

that tested with IgM anti-Salmonella typhi were found at score 

of 4 and 6 
34

. An IgM anti-salmonella typhi result with a score of 

2 could be caused by the test being carried out when the antibody 

titer in the serum was still low 
13

. 

Based on antibiotic treatment, this study shows that most of 

typhoid fever patients at Prof. Ngoerah General Hospital were 

treated with antibiotic with no blood cultures results. This finding 

does not correspond to Clinical and Laboratory Standards Institute 

(CLSI) recommendations where antibiotics should be given after 

proving positive blood cultures of Salmonella typhi 
25

. On the 

other hand, physicians in developing countries are often faced 

with the challenge of making treatment decisions based on 

appropriate clinical symptoms or a combination of clinical 

symptoms and widal test results obtained from a single acute 

phase  
26

. Delay in antibiotic administration can increase the risk 

of complications in typhoid fever patients 
27

.  

Ceftriaxone is the most frequent type of antibiotic that used 

for treat typhoid fever patients at Prof. Ngoerah General Hospital. 

This finding corresponds with typhoid fever management 

recommendations in previous studies. Ceftriaxone is most 

recommended antibiotic for the treatment of typhoid fever 
4,28

. 

The use of ceftriaxone also combined with levofloxacin. This 

shows the suitability of previous studies. Combination antibiotics 

(mostly cephalosporins and fluroquinolones) are the most 

commonly used classes of antibiotics for the treatment of typhoid 

fever. Combination antibiotics are the main choice for adult 

patients while cephalosporins are the main choice in children and 

young patients (up to the age of 20 years) 
29

.  Antibiotic 

combination needs to be done in patients with critical conditions 

who have been given empiric antibiotic therapy before blood 

culture evidence, infections caused by more than one organism, 

and for the prevention of antibiotic resistance 
30

. 

Only 26.9% of patients have complication. Previous study 

reported that complication could occurs on 26.3% of typhoid 

fever patients 
31

. The most frequent type of complication in this 

study is hepatomegaly. According to a meta-analysis, liver 

infection is one of common typhoid fever complication 
32

. 

Sepsis is the second most frequent typhoid fever 

complication in this study. Sepsis complication is rare among 

typhoid fever patients 
17

. Pneumonia was found 3 times and acute 

respiratory tract infections 2 times in this study. Previous study 

has shown that respiratory complications can occur in 1-6% of 

typhoid fever patients. It is thought to be caused by Salmonella 

typhi regularly entering the lungs through pulmonary circulation 

in patients with bacteremia 
33

. 

 

CONCLUSION 

 

Based on hematologic examination, typhoid fever patients at 

Prof. Ngoerah General Hospital tend to have normal level of 

hemoglobin, leukocyte, neutrophile, lymphocyte, and 

thrombocyte. Based on widal test, this study shows the lowest 

value is 1/80 and the highest is 1/320 at titers O and H. The 

highest frequency in the widal test was found at 1/80 which was 

13 patients (25.0%) and the lowest was found at 1/160 which was 

2 patients (3.8%) at titers O and H. Widal test was carried out on 

23 patients (44.2%) and not carried out on 29 patients (55.8%). 

IgM anti-Salmonella typhi was carried out on 41 patients 

(78.8%) and not carried out on 11 patients (21.2%). The majority 

of patients had a total positive score of 4 and 6 for IgM anti-

Salmonella typhi. There are 5.8% patients had a negative IgM 

anti-Salmonella typhi score of 2. 

Most of typhoid fever patients at Prof. Ngoerah General 

Hospital were treated with antibiotic. Ceftriaxone is the most 

common antibiotic that used for typhoid fever treatment. 

Majority of typhoid fever patients at Prof. Ngoerah General 

hospital did not have complication. Only 26.9% of patients have 

Kadek Khrisna Fernanda Erawan1*, Pande Putu Ayu Patria Dewi2, 

Desak Gde Diah Dharma Santhi2, Ni Kadek Mulyantari2 



          
 

http://ojs.unud.ac.id/index.php/eum    P a g e   18 
doi:10.24843.MU.2024.V13.i07.P03 

complication. Hepatomegaly is the most frequent complication 

occurred. 

 

BIBLIOGRAPHY 

1.  Bhandari J, Thada PK, DeVos E. Typhoid Fever. 

Punjab Med Coll [Internet]. 2020 Nov 23 [cited 

2021 Feb 8]; Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/32491445 

2.  WHO. Typhoid [Internet]. World Health 

Organization. 2018 [cited 2022 Nov 12]. Available 

from: https://www.who.int/news-room/fact-

sheets/detail/typhoid 

3.  Lestari IDAMD, Hendrayan MA. Identifikasi dan 

Diagnosis Infeksi Bakteri Salmonella typhi. 

Respository Univ Udayana. 2017;12–32.  

4.  Hartanto D. Diagnosis dan Tatalaksana Demam 

Tifoid pada Dewasa. Cermin Dunia Kedokt No 292. 

2021;48(1):5–7.  

5.  Geisler BP, Jilg N, Patton RG, Pietzsch JB. Model 

to evaluate the impact of hospital-based 

interventions targeting false-positive blood cultures 

on economic and clinical outcomes. J Hosp Infect. 

2019 Aug 1;102(4):438–44.  

6.  Skoglund E, Dempsey CJ, Chen H, Garey KW. 

Estimated Clinical and Economic Impact through 

Use of a Novel Blood Collection Device to Reduce 

Blood Culture Contamination in the Emergency 

Department: A Cost-Benefit Analysis. J Clin 

Microbiol. 2019 Jan;57(1).  

7.  Bundalian R, Valenzuela M, Tiongco RE. 

Achieving accurate laboratory diagnosis of typhoid 

fever: a review and meta-analysis of TUBEX® TF 

clinical performance. Vol. 113, Pathogens and 

Global Health. Taylor and Francis Ltd.; 2019. p. 

297–308.  

8.  Mawazo A, Bwire GM, Matee MIN. Performance of 

Widal test and stool culture in the diagnosis of 

typhoid fever among suspected patients in Dar es 

Salaam, Tanzania. BMC Res Notes. 2019 Jun 

5;12(1).  

9.  Ndako JA, Dojumo VT, Akinwumi JA, Fajobi VO, 

Owolabi AO, Olatinsu O. Changes in some 

haematological parameters in typhoid fever patients 

attending Landmark University Medical Center, 

Omuaran-Nigeria. Heliyon [Internet]. 

2020;6(5):e04002. Available from: 

https://doi.org/10.1016/j.heliyon.2020.e04002 

10.  Rasul F, Sughra K, Zeeshan  nadia, Mehmood S, 

Sughra K, Mushtaq A, et al. Surveillance report on 

typhoid fever epidemiology and risk factor 

assessment in district Gujrat, Punjab, Pakistan. 

Biomed Res-India [Internet]. 2017;28(8). Available 

from: www.biomedres.info 

11.  Hameedullah S, Israrullah R, Mohammad Azim A. 

Hematological changes in typhoid fever. Int J 

Multidiscip . 2021 Dec;6(5):97–102.  

12.  Nugraheni E, Syahrurachman A, Dewi B, 

Nainggolan L, Arodes ES, Mulyadi M. Hematology 

Parameter Based on Tubex TF® Color Scale Result 

in Typhoid Fever Patients. Open Access Maced J 

Med Sci. 2022 May 19;10(A):1028–32.  

13.  Nazilah AA, Suryanto. Hubungan Derajat 

Kepositifan TUBEX TF dengan Angka Leukosit 

pada Pasien Demam Tifoid. J Mutiara Med. 

2013;13(3):173–80.  

14.  Simamora R. Gambaran Hitung Jumlah Limfosit 

pada Penderita Demam Tifoid di Rumah Sakit 

Bhayangkara Palembang tahun 2019. Kementrian 

Kesehat Republik Indones Politek Kesehat 

Palembang Jur Anal Kesehat. 2019;  

15.  Paul UK, Bandyopadhyay A. Typhoid fever : a 

review. Int J Adv Med Paul. 2017;4(2):300–6.  

16.  Dhillon SPS, Lata N, Singh S, Gotwal V. To study 

haematological profile of Enteric fever patients. Int 

J Curr Res Med Sci. 2017;3(7):24–9.  

17.  Reza IB, Zahiruddin M, Ahasan H, Islam QT. 

Sepsis, an Unusual Presentation of Typhoid Fever - 

A Case Report. Bangladesh J Med. 2023;34(3):252–

4.  

18.  Sulistia Y, Isworo JT, Ariyadi T. Hubungan Jumlah 

Trombosit Cara Otomatik Dengan Pemeriksaan 

Salmonella IgG dan IgM Rapid Pada Penderita 

Tifoid. Univ Muhammadiyah Surakarta. 2016;17.  

19.  Ndako JA, Olisa JA, Ifeanyichukwu IC, Ojo SKS, 

Okolie CE. Evaluation of diagnostic assay of 

patients with enteric fever by the box-plot 

distribution method. New Microbes New Infect 

[Internet]. 2020;38:100795. Available from: 

https://doi.org/10.1016/j.nmni.2020.100795 

20.  Murzalina C. Pemeriksaan Laboratorium untuk 

Penunjang Diagnostik Demam Tifoid. J Kesehat 

Cehadum. 2019;1(3).  

21.  Khorgade RR, Bhise PR. Baseline titre of Widal 

amongst healthy blood donors at tertiary care 

hospital. Int J Res Med Sci. 2017;5(4):1571.  

22.  Sharma N, Surpati D K, P.S.Tomar A. Study of the 

baseline widal titres among healthy Population in a 

Tertiary Care Hospital in Central India. Int J Med 

Res Heal Sci. 2017;5(4):20328–32.  

23.  Saha P, Mandal AK, Mondal T, Kundu PK. 

Prevalence of Positive Widal test in comparison 

with clinical request in a tertiary care teaching 

hospital, West Bengal. 2018;17(11):22–6.  

24.  Ustiawaty J, Aini. Profil Lama Demam Penderita 

Suspek Demam Tifoid Terhadap Hasil Widal dan 

Anti Salmonella typhi IgM. J Indones Med Lab Sci. 

2023;4(1):1–13.  

25.  Yana K, Alisjahbana B, Hartantri Y. Gambaran 

Penyebab Rendahnya Positivitas Hasil Kultur Darah 

pada Penderita Sepsis Cause of The Low Positivity 

of Blood Culture in Septic Patients. Vol. 5, Jurnal 

Penyakit Dalam Indonesia |. 2018.  

LABORATORY EXAMINATION OF TYPHOID FEVER 

PATIENT…  



          
 

http://ojs.unud.ac.id/index.php/eum    P a g e   19 
doi:10.24843.MU.2024.V13.i07.P03 

26.  Ohanu ME, Iroezindu MO, Maduakor U, Onodugo 

OD, Gugnani HC. Typhoid fever among febrile 

Nigerian patients: Prevalence, diagnostic 

performance of the widal test and antibiotic multi-

drug resistance. Malawi Med J. 2019;31(3):184–92.  

27.  Cruz Espinoza LM, McCreedy E, Holm M, Im J, 

Mogeni OD, Parajulee P, et al. Occurrence of 

Typhoid Fever Complications and Their Relation to 

Duration of Illness Preceding Hospitalization: A 

Systematic Literature Review and Meta-analysis. 

Clin Infect Dis. 2019;69(Suppl 6):S435–48.  

28.  Kinanta PBS, Santhi DGDD, Subawa AAN. Profil 

pemberian antibiotik dan perbaikan klinis demam 

pada pasien anak dengan demam tifoid di RSUP 

Sanglah Denpasar. J Med Udayana. 2020;9(3):10–4.  

29.  Fazaludeen Koya S, Hasan Farooqui H, Mehta A, 

Selvaraj S, Galea S. Quantifying antibiotic use in 

typhoid fever in India: a cross-sectional analysis of 

private sector medical audit data, 2013-2015. BMJ 

Open. 2022 Oct 17;12(10).  

 

 

 

 

 

 

30.  Abhay K S, Aashay Abhay S. Responsible antibiotic 

therapy simplified. Karnataka Pediatr J. 

2020;35(1):29–38.  

31.  Ray B, Raha A. Typhoid and enteric fevers in 

intensive care unit. Indian J Crit Care Med. 

2021;25(S2):S144–9.  

32.  Marchello CS, Birkhold M, Crump JA. 

Complications and mortality of typhoid fever: A 

global systematic review and meta-analysis. J Infect 

[Internet]. 2020;81(6):902–10. Available from: 

https://doi.org/10.1016/j.jinf.2020.10.030 

33.  Kumwenda M, Iroh Tam P. An adolescent with 

multi-organ involvement from typhoid fever. 

Malawi Med J. 2019;31(2):159–60.  

34.  Munir M, Khoiriyah R, Nafiah F. Diagnosa Demam 

Tifoid Disertai Kondisi Kadar Leukosit Pasien Di 

Rumah Sakit Islam Sakinah Mojokerto. Klorofil. 

2017;1(1):1–4.  

 

 

  

 

 

 

 

 

 

 

 

Kadek Khrisna Fernanda Erawan1*, Pande Putu Ayu Patria 

Dewi2, Desak Gde Diah Dharma Santhi2, Ni Kadek Mulyantari2 

http://creativecommons.org/licenses/by/4.0/

