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Abstract: Typhoid fever is systematic bacterial disease usually occurs and has a high
mortality rate each year, a disease transmitted from person to person due to
contamination of feces, food, and water. The cause is bacterium Salmonella enterica
serovar Typhi (S. Typhi) which is a natural host and reservoir for human. The limitations
of the diagnostic test led to the increasing mortality rate due to typhoid fever. Besides
ensuring infection in individuals, accurate serological tests are needed to ascertain the
actual burden of the disease. Serological tests which are usually carried out in
Puskesmas and hospital are Widal and Tubex Tf examinations. This study aims to
determine whether there are differences in Widal and Tubex TF serological
examinations in febrile patients over three days non-typhoid so patients can
immediately find out whether they have typhoid fever or not. This study used a
laboratory exploration method by examining 24 samples using Widal TYDAL and
TUBEX® TF IDL Biotech. As many as 24 samples were examined by widal with
antisera O, H, AH, and BH. Twenty-four of the same samples analyzed by TUBEX® TF.
Results comparison of diagnostic from both methods will be compared using Mc Nemar
test with significance = 0.05. Based on the examination which had done, it showed the
difference in the results of Widal slide and Ig M Anti Salmonella (Tubex Tf) in patients
with febrile observation over three days. So, it can conclude that Tubex Tf examinations
were better that widal slide examination because Tubex Tf uses Salmonella typhi anti-
09 antigen which can distinguish these organisms from >99% other Salmonella bacteria
serotypes so that Tubex Tf examination is more specific.
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INTRODUCTION

Fever or debris is a process in which average body temperature rises to a state
of homeostasis. Fever is one of the clinical symptoms that usually appear in some
infectious diseases. For example, is enteric fever caused by Salmonella sp (Plaza et al.
2016). In General, the body's rectal temperature range between 36°C to 37.8 °C
(Solimani et al., 2015). The American College of Critical Care Medicine, the
International Statistical Classification of Diseases, and The Infectious Diseases Society
of America Society of infectious diseases of the United States that can be described as
fever if body temperature reaching 38.3°C or higher, i.e., just above the upper limit of
normal human temperature. (Walter et al., 2016). World Health Organization (WHO)
estimates the number of fever cases in the entire world reaches 16—33 million, with
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500-600 thousand deaths each year (Wardiyah, Setiawati, & Romayati, 2016).

There are three main patterns of fever: continuous fever, intermittent fever, and
remittance fever. lliness can be defined as a persistent fever if fluctuations of body
temperature not more than 1°C (1,5°F) for 24 hours. Continuous fever is a symptom of
the disease such as lobar pneumonia and Gram-negative, typhoid, meningitis, an acute
bacterial infection of the urinary tract. Fever which characterized by gradual slow
temperature rise and high altitude is a classic symptom of typhoid fever (Ogoina, 2011).
Typhoid fever (enteric) is a significant health problem. World Health Organization
reveals that around 21 million cases and more than 600,000 annual deaths from typhoid
fever occur throughout the world. Developing countries have the highest burden due to
rapid population growth, increased urbanization, water system, and limited healthy
(Wasihun et al., 2015).

Typhoid fever is a systemic bacterial disease that is very common in the
community. This disease is transmitted from person to person because it contaminated
with feces, food, and water. The cause is Salmonella enterica serovar Typhi (S. Typhi),
which is a natural host and reservoir for human. The human can be chronic carriers,
and poor food handling practices can lead to the contamination and transmission of S.
Typhi (Ramani, Park, Wierzba, Mogasale, & Mogasale, 2018). The limitations of
diagnostic tests cause the increasing mortality rate due to typhoid fever. Besides
ensuring infection in individuals, accurate laboratory checks are needed to ensure the
true burden of the disease (Zhou et al., 2017).

Some countries use serological tests to diagnose typhoid fever. Serological tests
which usually conducted in Puskesmas and hospital are Widal and Tubex Tf
examinations. Widal test is the most widely used method for diagnosing typhoid fever in
many developing countries (Abutiheen, 2016). This test is easy and inexpensive, so it
commonly used in developing countries. TUBEX® TF is a rapid in vitro test with method
of inhibition magnetic binding immunoassay (IMBI) which can detect specific IgM to O9
Salmonella enterica Serovar Typhi antigen found in the serum of patients. Antibodies
inhibit the reaction between antigen coated with magnetic particles and antibodies
coated with colored latex particles (llham, Nugraha, & Purwanta, 2017). In a study
conducted by Azhar (2014), there was no difference in sensitivity and specificity of the
Tubex test with the Widal test to the clinical symptoms of typhoid fever.

In this study, we aimed to investigate whether there were differences in Widal
and Tubex TF serological examinations in febrile patients over three days non-typhoid
so that patients could immediately find out whether they had typhoid fever or not.

MATERIALS AND METHODS

This research conducted at Muhammadiyah Kediri Hospital. 24 patients from July
through August 2018 have fever observation criteria for more than 3 days. Inclusion
criteria of this study: Patients have a fever for more than 3 days and 7 days for the
longest, and not consume antibiotics. Researchers explain to the patients about this
study and asking for approval by completing the inform consent is provided.

3-5 ml blood serum collected from the patients to used in serology analysis
(Widal dan Tubex TF). Examination of 24 samples studied by using Widal BIOLABO
and TUBEX® TF IDL Biotech. As many as 24 samples examined by Widal with antisera
O, H, AH, and BH. Agglutination shows a reaction between antisera and antibody
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sufferers. An antibody titer examination from the sample was examined to find out
whether positive samples of typhoid fever. The increasing of titer up to 4 times in the
sample showed a positive result of typhoid fever. This serological test uses 20 pl
sample and 20 ul antisera for qualitative examination. After the agglutination reaction
was known, the sample was followed by semi-quantitative examination to find out
antibody titers. Titer is the highest dilution which still shows agglutination reaction.

Twenty-four samples were examined by TUBEX® TF. This examination is semi-
guantitative colorimetric competitive agglutination test of Inhibition Magnetic Binding
Immunoassay (IMBI) method. Tubex TF® used is production from IDL Biotech AB,
Sweden. Specimen used serum or plasma heparin samples. Serum samples must be
stored at 2-8°C or frozen (< -18°C if not used immediately).

The examination procedure is carried out in accordance with the procedures
issued by the factory. TUBEX® TF assessment criteria is negative with value of 0-2,
borderline 3 (not yet concluded), 4 positive value is weak; 6-10 positive value is strong.
While the intermediate values 1,3,5,7 and 9 are not on the color scale but can be
extrapolated.

The comparison of diagnostic results from the two methods will be compared by
using Mc Nemar test. Calculation results are done by using SPSS 22.0 program. The
significance value of the test is a = 0.05.

RESULTS AND DISCUSSION

This examination conducted at Muhammadiyah Hospital in Kediri. The number
of samples was 24 samples and examined for 7 days. Parameters tested were Widal
and TUBEX® TF. The results of Widal are in Figure 1.

42%
Positif

Negatif
58%

Figure 1. Widal Result Examination
The figure showed from 24 samples, most of them were positive results, namely

14 samples (58%) and 10 negative results (42%). Results examination of samples with
TUBEX® TF shown in Figure 2.
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Figure 2. Tubex Results Examination
Figure 2 showed from 24 samples of Tubex Tf results from examination; most of them
were negative as many as 17 samples (71%) and 7 positive samples (29%).
Comparison results of Widal and Tubex TF examinations shown in Table 1.

Table 1. The comparison of Widal and Tubex TF examinations.

Widal
Tubex T Positive Negative
Positive 7 0
Negative 7 10

The hypothesis of this study is there is or no difference between Widal and
Tubex Tf examinations. The results of Mc Nemar test obtained p=0.016 < a (0,05), so it
can conclude that there were differences in the results between Widal slide with IgM
Anti Salmonella (Tubex Tf) in patients with febrile observation over 3 days at
Muhammadiyah Hospital in Kediri.

Febrile can be defined as a condition when individuals run into or have the rising
of body temperature more than 37,8°C peroral or 37,9°C per rectal continuously due to
external factors. There is a various pattern of febrile, one of which is a continuous fever
pattern. One of the diseases included in a continuous pattern is typhoid fever
(Soedarmo, Poorwo, & Garna, 2010). Typhoid fever is a disease caused by the Gram-
negative of Salmonella typhi bacterium (Adijaya, 2016).

Salmonella infection can be categorized into two major types, which caused by
the low virulence serotype of Salmonella enteric which causes food poisoning, and
which is caused by a high virulence serotype of Salmonella enteric Typhi (S. Typhi),
which causes typhus, and serovar group, which known as S. Paratyphi A, B, and C,
which causes Paratyphoid. Human is the only host of S. Typhi (Dewan, Corner,
Hashizume, & Ongee, 2013). Lateness and inaccuracies in examination cause not
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immediate treatment of this disease.

The examination methods which are often used to diagnose typhoid fever by
hospital and Puskesmas are Widal and Tubex Tf. Widal test is a laboratory examination
to detect the presence or absence of patients’ antibodies against Salmonella typhi
antigens, namely antibodies toward O antigen (germs’ body), H antigen (flagellum
germs), and Vi antigens (germ capsule). From the three antibodies, only H and O
antigens antibodies have diagnostic value for typhoid fever (Velina & Hanif, 2014).
Widal test measures agglutination antibodies against O and H antigens from S. Typhi in
the serum of people suspected of having typhoid fever. Agglutination reactions and the
increasing of titer up to 4 times showed positive results and this examination (Ajibola,
Mshelia, Gulumbe, & Eze, 2018), while TUBEX® TF is a rapid test in vitro with Inhibition
Magnetic Binding Immunoassay (IMBI) method that can detect specific IgM toward O9
Salmonella enteric Serovar Typhi antigen found in serum of sufferers (Ilham, Nugraha,
& Purwanta, 2017). The color is proportional to the specific antibody concentration
inspected in patient’s serum. The results calculated with a visual interpretation of the
standard colors found on the Tubex TF kit. Score 0-10 on the color scale (zero
according to the absence of specific antibody infections in patient’'s serum) (Khanna,
Khanna, & Gill, 2015).

Data analysis used was Mc Nemar test. Mc Nemar test is a 2x2 cross test from
paired data, McNemar test can see as a type of chi-square test that uses dependent
data (e.g., correlated or paired) rather than independent (unbound) samples. McNemar
test is a nonparametic statistical test; can be used with data collection that is not
normally distributed (Sack, 1995). In McNemar test, data scale used is nominal data
scale and dichotomous data, i.e., data with only two codes filled in, such as “Yes” or
“No,” “Positive” or “Negative” (Santoso, 2014).

The results of this research were p=0,016 < a (0,05), mean that there were
differences in the results between Widal slide and Tubex Tf methods. Examination of
typhoid fever using Tubex Tf method had higher sensitivity and specificity than the
Widal slide method. Research conducted by Intan (2010) Widal examination with cut off
value 1/60 found sensitivity as many as 36.4%, specificity 87.8%, and accuracy 76.9%
(p>0,05). On Tubex Tf examination, sensitivity was 92%, specificity was 53.7%, and
accuracy was 63.5% (p<0,05). Tubex Tf examination has better validity than the Widal
examination. Tubex Tf used colored particles to increase sensitivity and specificity by
using specific antigens which are only found in Salmonella and only detected IgM and
did not detect IgG (Marleni, Iriani, Tjuandra, & Theodorus, 2014).

Table 1 showed that the differences in the results of Widal slide with Tubex Tf
examination. The difference with the research that has been done by Azhar (2014)
explains there is no difference between Widal test and Tubex TF. This test can cause
by the presence of cross-reaction with other bacteria, for instance, patients who had
other enteric fever, so when the sample tested Widal caused a high titer. Widal test
used antigens which were not specific toward Salmonella typhi. This reaction was called
anamnestic response and can cause a high false positive value, while Tubex Tf antigen
used was Salmonella typhi anti-O9, which can distinguish this organism from >99%
other serotypes of Salmonella bacteria. So it could be that the results of Widal slide
examination were false positive, but if the results of the widal slide tests increased the
titer for 4 times, so it was positive typhoid fever (Olopoenia, 2000)

Copyright © 2019, MLTJ, ISSN 2461-0879



Medical Laboratory Technology Journal | 59

Widal examination measured the level of antibodies that agglutinate antigen O,
and H. Antibodies toward O antigens usually appear on days 6 to 8 and last for 6
months. Antibodies toward H antigen appear on days 10-12 after onset disease and last
12 months, so patients who previously had typhoid fever showed high titers. In the
Tubex test, antibodies examined were IgM. IgM begins formed on the 3rd day, and the
titers increased until they reached the peak on day 14, last up to 3 months, then the
levels dropped to disappear (Roitt, 2017).

Positive results of Widal examination can cause due to various kinds of things,
including patients who had an indication of acute typhoid fever infection or have been
infected with typhoid fever before, previous immunization with Salmonella antigens,
cross-reactions with non-typhoid Salmonella, reduced variability and standard
commercial antigen, malaria infection or Enterobacteriaceae, and another disease such
as dengue fever. Negative results of Widal can be caused by Salmonella typhi bacteria,
careers, inadequate bacterial antigens on host cells to induce formation of antibodies,
difficult technique or mistakes during an examination, and previously received antibiotic
therapy (Olopoenia, 2002).

The limitation of Tubex Tf test, which used a colorimetric reaction, had the potential to
experience difficulties in interpreting the results in lysis serum. False positive results on
Tubex Tf can be caused by infection with non-typhoid Salmonella bacteria; such as
Salmonella enteric serotype Enteritidis infection, other bacterial species, and in other
conditions such as malaria, immunological disorders, chronic liver disease. And the
results of inappropriate antibiotic treatment, healthy people who received typhoid
vaccination before, in typhoid fever patients in the last 2 months, while Tubex Tf results
were negative for malnutrition, users of immunosuppressant drugs (Olsen et al., 2004).

CONCLUSION

This study showed differences in the results of Widal slide and IgM Anti
Salmonella (Tubex Tf) examination in patients with febrile observation over 3 days. So it
can be concluded that Tubex Tf examination is better that Widal slide examination
because Tubex Tf examination uses Salmonella typhi anti-O9 antigen which can
distinguish this organism from >99% other Salmonella bacteria serotypes so that Tubex
Tf examination is more specific.
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