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Abstract: Typhoid fever is a gastrointestinal infection caused by Sallmonellal typhi and 

Sallmonella serovar Paratyphi A (an important inhibitor of typhoid fever). Typhoid fever can be 

diagnosed based on clinical signs and symptoms, and laboratory tests. Leukopenia occurs due to 

the invasion of the bacterium Salmonella typhi into hematopoietic organs such as lymph nodes, 

tonsils, spleen, and bone marrow, thereby inhibiting hematopoiesis.The decrease in platelet 

production in the bone marrow is caused by viral infections, the destruction of platelet precursor 

cells in the bone marrow, radiation, aplastic bone marrow, bone marrow disorders or cancers, and 

other conditions that inhibit cell production in the bone marrow.This study aims to determine the 

relationship between total leukocyte count and platelet count in relation to Tubex-TF positivity in 

typhoid patients at RSUD dr. Pirngadi Medan from 2018 to 2021.This research uses an analytical 

observational method with a cross-sectional approach.The research sample consisted of typhoid 

patients at RSUD Dr. Pirngadi Medan from 2018-2021, which met the inclusion and exclusion 

criteria, totaling 71 patients.Analysis of the data was conducted using the chi-square test for both 

univariate and bivariate analyses.The total leukocyte count was found to be elevated in the case of 

a positive Tubex-TF in a patient with typhoid fever. 
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INTRODUCTION 

Typhoid fever is a gastrointestinal 

infection caused by Sallmonella typhi and 

Sallmonella serovar Paratyphi A (an 

important inhibitor of typhoid fever). It has 

been known since the late 1800s the role of 

water and the role of food as a vector.1 

Typhoid fever can be diagnosed based on 

clinical signs and symptoms, and laboratory 

examinations. Often the diagnosis based on 

clinical signs and symptoms is inadequate.2 

Typhoid fever infects 11 million to 21 

million per year. The CDC estimates that 

typhoid fever infects 5,700 people in the 

United States. Some people who have been 

infected have a travel history from the place 

where typhoid fever occurred.3 According to 

the 2013 Riskesdas Research Study, the 

prevalence of typhoid fever in Indonesia is 

5.13%. Typhoid fever in Indonesia killed 

600,000 to 1.3 million cases with a death rate 

of more than 20,000 people.4 The highest 

prevalence of typhoid fever was found in 5-

14 year old (School-Age Children). Serious 

complications of the disease are 

compounded by the presence of typhoid 

fever in more than 2 weeks and the disease 

is not present in the treatment of the 

disease..5 TUBEX-TF is a semi-qualitative 

test with a visual interpretation of the results 

of the examination. TUBEX-TF can detect 

specific infection of IgM Sallmonella typhi 

09 antibodies  contained in the patient's 

serum. TUBEX-TF has specifics and 

sensitivities that are more reversible with 

wide tests. The TUBEX-TF test is an ideal 

test and can be used for routine testing 

because the process is fast, easy, simple and 

accurate.6  Leukocytes are one of the 

components of blood that has a function to 

detect infections caused by viruses and 

bacteria.Leukocytes also have an important 

role in the body's defense system. If there is 

an increase in leukocytes, it indicates an 

infection.7,19 There are five types of 

leukocytes, namely neutrophils, basophils, 

eosinophils, monocytes, and lymphocytes.8 

In typhoid fever, leukopenia (the number of 

leukocytes below normal), normal 

leukocytes or leukocytosis (the number of 

leukocytes above normal) is often found. 

Leukopenia occurs due to the invasion of 

Salmonela typhi bacteria into haemopoetic 

organs such as lymph nodes, tonsils, spinal 

cord spleen so as to suppress the rate of 

haemotopoesis.9,20 While leukocytosis can 

occur due to an acute bacterial infection.10 

Platelets are a component of the process of 

coagulation. Platelets are formed in the bone 

marrow and are fragments of mega 

calriocytes and do not have a nucleus. 

Platelets play an important role in the 

hemostatic response as a personal protective 

response due to bleeding or blood loss. If the 

need for hemostatic increases, then the 

production of platelets will increase to 7-8 

times.11,18 Decreased platelet production in 

the bone marrow can be caused by viral 

infections, maturation of platelet precursor 

cells in the bone marrow, radiation, bone 

marrow aplasia, malignancy or cancer in the 

bone marrow as well as drugs that suppress 
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the production of blood cells in the bone 

marrow.12,17 

METHOD 

The type of research used is 

observational analytical research with a 

cross sectional approach design. The 

research began by searching the literature to 

data processing from July 2022 to April 

2023 

This research was conducted at Dr. 

Pirngadi Hospital, Medan City. 

The sample that is the subject of this 

study is patients at Dr. Pirngadi Hospital in 

Medan City who meet the inclusion criteria 

during the 2018-2021 period. 

The data taken in this study is 

secondary data in the form of medical 

records data of typhoid fever patients. 

 The inclusion and exclusion criteria in this 

study. The inclusion criteria were medical 

records of typhoid fever who are 5-20 years 

old, gender, laboratory results, total 

leukocyte count, platelet count, and tubex-

TF test. The exclusion criteria are 

incomplete medical records of typhoid fever, 

patients with comorbidities. In this study, 71 

typhoid fever patients were obtained 

according to the inclusion criteria. 

 

RESULT 

Table 1. Distribution of sex frequencies of 

typhoid fever patients 

Gender Total  (%) 

Man 37 52,1 

Woman  34 47,9 

Totall  71 100 

Based on table 1, the gender 

distribution of typhoid fever patients as 

many as 71 patients, it was found that 37 

(52.1%) patients were male and 34 (47.9%) 

patients were female. 

 

Table 2. Age frequency distribution of typhoid 

fever patients 

Age Total   (%) 

5-10 y.o 34 47,9 

11-15 y.o 21 29,6 

16-20 y.o 16 22,5 

Totall  71 100 

Based on table 2 of the age 

distribution of typhoid fever patients known 

from 71 patients, 34 (47.9%) patients aged 

5-10 years, 21 (29.6%) patients aged 11-15 

years, and 16-20 years old as 16 (22.5%) 

patients. 

 

Table 3. Frequency distribution of Tubex-TF 

values of typhoid fever patients 

Tubex-TF Total   (%) 

+4 37 52,1 

+6 26 36,6 

+8 8 11,3 

Totall  71 100 

 

Based on table 3, the distribution of 

Tubex-TF values of typhoid fever patients is 

known from 71 patients, 37 (52.1%) patients 

have a Tubex-TF +4 value, 26 (36.6%) 

patients have a Tubex-TF +6 value, and 8 

(11.3%) patients have a Tubex-TF +8 value. 

 

Table 4 Frequency distribution of total leukocytes 

Leukocytes totall  Total   (%) 

Decreased 9 12,7 

Normall 58 81,7 

Increase 4 5,6 
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Totall  71 100 

 

Based on table 4 of the distribution 

of the total number of leukocytes in typhoid 

fever patients is known from 71 patients, it 

was found that those who had decreased 

leukocytes were 9 (12.7%) patients, those 

who had normal leukocytes were 58 (81.7%) 

patients, and those who had leukocytes 

increased by 4 (5.6%) patients. 

 

Table 5. Frequency distribution of platelet count 

of typhoid fever patients 

Trombocytes  Total   (%) 

Decrease  12 16,9 

Normall  51 71,8 

Increase 8 11,3 

Totall  71 100 

 

Based on table 5 of the distribution of 

platelets in typhoid fever patients is known 

from 71 patients, it was found that those who 

had platelets decreased by 12 (16.9%) 

patients, those who had normal platelets as 

many as 51 (71.8%) patients, and those who 

had platelets increased by 8 (11.3%) 

patients. 

Relationship of Total Leukocyte Count to 

Tubex-TF Positivity 

 

Table 6. Relationship of total leukocyte count 

with tubex-TF positivity 

 

 

  

 

 

 

 

Based on the table above, the results 

were obtained that had a Tubex-TF value of 

+4 as many as 37 patients (52.1%) with 

details of 1 patient (1.4%) having a 

decreased total leukocyte count, 35 patients 

(49.3%) having a normal total leukocyte 

count, and 1 patient (1.4%) having an 

increased total leukocyte count. In patients 

who had tubular nilai-TF +6, as many as 26 

patients with details of 7 patients (9.9%) had 

a decreased total leukocyte count, 17 

patients (23.9%) had a normal total 

leukocyte count, and 2 patients (2.8%) had 

an increased total leukocyte count. In 

patients who had a Tubex-TF value of +8, as 

many as 8 patients with details of 1 patient 

(1.4%) had a decreased total leukocyte 

count, 6 patients (8.5%) had a normal total 

leukocyte count, and 1 patient (1.4%) had an 

increased total leukocyte count. In addition, 

a significant value shows a number of 0.038, 

the value < 0.05, then H0 is rejected and H1 

is accepted, which means that there is a 

relationship between the total number of 

leukocytes and tubex-TF. 

Tubex-TF Leukocytes Total P-

Value Decreas

e 

Normal Increase 

+4 

 

n 1 35 1 37  

% 1,4% 49,3% 1,4% 52,1%  

+6 

 

n 7 17 2 26 0.038 

% 9,9% 23,9% 2,8% 36,6%  

+8 n 1 6 1 8  

% 1,4% 8,5% 1,4% 11,3%  

Total Count 9 58 4 71  

% of 

Total 

12,7% 81,7% 5,6% 100,0%  
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Relationship of platelet count with 

Tubex-TF positivity 

 
Table 7. Relationship between platelet count and 

tubex-TF positivity 

 

Tubex-TF Platelet Total P-

Value Decreas

e 

Normal Increase 

+4 

 

n 3 32 2 37  

% 4,2% 45,1% 2,8% 52,1%  

+6 

 

n 8 13 5 26 0.037 

% 11,3% 18,3% 7,0% 36,6%  

+8 n 1 6 1 8  

% 1,4% 8,5% 1,4% 11,3%  

Total Count 12 51 8 71  

% of 

Total 

16,9% 71,8% 11,3% 100,0

% 

 

 

 Based on the table above, in the 

relationship between Tubex-TF and 

platelets, the results of 37 patients who had a 

Tubex-TF value +4 were obtained as many 

as 37 patients (52.1%) with details of 3 

patients (4.2%) having decreased platelets, 

32 patients (45.1%) having normal platelets, 

and 2 patients (2.8%) having increased 

platelets. In patients who had a Tubex-TF 

value of +6, as many as 26 patients with 

details of 8 patients (11.3%) had decreased 

platelets, 13 patients (18.3%) had normal 

platelets, and 5 patients (7%) had increased 

platelets.In patients who had a Tubex-TF 

value of +6, as many as 26 patients with 

details of 8 patients (11.3%) had decreased 

platelets, 13 patients (18.3%) had normal 

platelets, and 5 patients (7%) had increased 

platelets. In patients who had a Tubex-TF 

value of +8, as many as 8 patients with 

details of 1 patient (1.4%) had decreased 

platelets, 6 patients (8.5%) had normal 

platelets, and 1 patient (1.4%) had increased 

platelet criteria. In addition, a significant 

value shows a number of 0.037, this value < 

0.05, then H0 is rejected and H1 is accepted, 

which means that there is a relationship 

between the number of platelets and tubex-

TF. 

DISCUSSION  

 In this study involving 71 patients, it is 

known that in this study the patients who 

suffered the most typhoid fever were male as 

many as 37 patients (52.1%) while the 

female patients were 34 patients (47.9%).In 

this study, it was found that the patients who 

suffered the most from typhoid fever had 34 

patients (47.9%) at 5-10 years old, while 21 

patients (29.6%) had 11-15 years of age 

(29.6%), and 16 patients (22.5%) had 16-20 

years of age.This is in line with research 

conducted by Sihombing et al (2022) that the 

risk of Sallmonella typhi infection is higher 

in children under the age of ten, because 

their immune system is not fully developed 

at that time.13 From the results of this study, 

it is known that the highest tubex-TF value 

was found at a value of +4 as many as 37 

patients with details of 1 patient (1.4%) 

having decreased leukocytes, 35 palsians 

(49.3%) having normal leukocytes and 1 

palsians (1.4%) having increased 

leukocytes. This is in line with the results of 

Khairunnisa et al's (2020) research which 

showed that tubex-TF was found the most 

with a value of +4 (69%).14. The 

interpretation of the +4 value on the tubex-

TF test indicates a weak positive, i.e. an 
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active typhoid fever infection and a value of 

+6-10 indicates a strong positive.The results 

of the analysis with the Chi Square test 

obtained a significant value of 0.038, this 

value < 0.05, so it is known that there is a 

relationship between the total number of 

leukocytes and the results of tubex-TF 

positivity in typhoid fever patients at Dr. 

Pirngaldi Kotal Medan Hospital in 2018-

2021. this study, the higher the tubex-tf 

value, the more likely the incidence of 

leukocytopeny to be increased than with 

leukocytosis, even though this study found 

that the number of normal leukocytes is 

higher. This is due to bone marrow 

depression caused by endotoxins and 

existing endogenous mediators and has 

received previous treatment. In this study, it 

was found that the highest tubex-TF value 

was found at the value of +4 as many as 37 

patients with details of 3 patients (4.2%) 

having decreased platelets, 32 patients 

(45.1%) having normal platelets and 2 

patients (2.8%) having increased platelets. 

This is in line with the results of research by 

Khairunnisa et al (2020) which showed that 

tubex-TF palling balnyalk was found to be 

with nilil +4 (69%).14 The interpretation of 

the value of +4 in the tubex-TF test indicates 

a weak positive, i.e. an active typhoid fever 

infection and a value of +6-10 indicates a 

strong positive. The results of the analysis 

with the Chi Square test obtained a 

significant value of 0.037, this value < 0.05, 

so it is known that there is a relationship 

between the number of platelets and the 

positive results of tubex-TF in typhoid fever 

patients at Dr. Pirngadi Hospital in Medan 

City in 2018-2021. In this study, the higher 

the tubex-TF value, the more likely the 

incidence of thrombocytopenia to be 

increased than with thrombocytosis, even 

though in this study the results were obtained 

that the number of normal platelets was 

higher. This is because endotoxins release 

cytokines to attack the bone marrow, 

resulting in bone marrow depression . 

Patients with high tubex-TF values in 

typhoid fever were not all followed by 

clinical symptoms of thrombocytopenia.  

The number of platelets at the beginning of 

the disease usually has not decreased so 

drastically that it was found that the platelet 

value was within normal limits. Increase or 

decrease in platelet count in typhoid fever 

sufferers depending on the patient's immune 

condition and the bacterial infection that 

attacks.15,16 

CONCLUSION  

1. There was a relationship between the 

number of total leukocytes and the 

positive results of tubex-TF in 

typhoid fever patients at Dr. Pirngadi 

Hospital in Medan City in 2018-

2021. This can be found based on the 

p-vallue in the Chi Square analysis of 

0.038 the value is < 0.05 

2. There was a relationship between 

platelet count and tubex-TF positive 

results in typhoid fever patients at 

Dr. Pirngadi Hospital in Medan City 

in 2018-2021. This can be found 

based on the p-vallue in the Chi 
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Square analysis of 0.037 the value is 

< 0.05 
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