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Abstract

Typhoid fever is a major concern in developing nations. People living in endemic area may frequently
get exposed to the typhoid bacilli and can carry some amount of antibody in their circulations which can
easily lead to misdiagnosis during other febrile iliness. To assess the frequency of false sero-positivity
of Salmonella specific antibody in Dengue and COVID-19 patients. An observational case control study
was conducted in a multispecialty teaching hospital in north India. A total of 110 serum samples which
included dengue IgM positive patients (N= 40), COVID-19 RT-PCR positive patients (N=40) and control
subjects (N=30) without any febrile illness were studied. All the samples were tested for Salmonella
specific antibody by Widal test and by immune chromatography strip test (ICT). Patient’s detail were
documented in a structured Performa. Out of 110 samples 63(57%) were male and 47(43%) were female
with age mean age 145 years. Among the dengue IgM positive patients 8(20%) patients sample showed
significant O and H titre of Salmonella typhi (0:80; H:160) in Widal test. Similarly in SARS-CoV-2 RT-PCR
positive patients sample 8(20%) patients serum sample showed significant titre of O and H antigen. In
control group population significant O antigen along with H antigen of Salmonella typhi were observed
in 2(6.6%) sample. False positivity in the serological test should be reported with caution and repeated
test should be performed until the etiological agents were not confirmed, in this way we can minimize
the misdiagnosis and can prevent the morbidity and mortality as well.
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INTRODUCTION

Typhoid and Dengue fever are the most
concurrent diseases in the tropical country for
many years and along with these, coronavirus
emerged as one of the most lethal disease in the
world.!Although these diseases are caused by two
separate agents, they have some similar symptoms
which can easily end up with misdiagnosis. So,
diagnosis of the causative agents is important in
the treatment of these diseases which are directly
related with population density, urbanization,
endemicity, mobility as well as mortality. During
COVID-19 pandemic and dengue outbreak it
has been found that some patient’s sample
frequently show sero-positivity of two or more
infections leading to pretending challenges in
clinical diagnosis and treatment.>® Baseline
titre of Salmonella antibodies are not always
available in every region hence serological test
for typhoid should be reported with caution and
requires surveillance and constant follow-up of
these patients during COVID-19 pandemic and
Dengue viral diseases (DVD) outbreak.** In order
to overcome these difficulties we undertook
this study to assess the frequency of false sero-
positivity of Salmonella typhi specific antibody test
in DVD and COVID-19 patients.

SUBJECTS AND METHODS

Participants and clinical samples

The study was done from August
2021 to November 2021, from patients of the
multispecialty teaching hospitals in north India
after obtaining permission from the institutional
ethical committee(ECR/1432/Inst/UP/2021). A
total of 110 subjects which included 40 patients
with dengue IgM ELISA positive, 40 RT-PCR positive
COVID-19 patients and thirty healthy controls
who had no signs and symptoms of an acute
illness that integrated with fever and myalgia with
retro-orbital pain, headaches, facial flushing, or
a petechial rash were included in the study. All
the 110 study subjects blood culture report were
negative for typhoid and paratyphoid bacilli, there
were no history of TAB vaccination and all the
individuals were negative for malaria Ag test at
the time of this study. Clinical details of patients
were collected in a structured proforma.

Laboratory analysis
Specimen collection

Using universal precautions, 5-8 ml of
venous blood was collected in a plain vacutainer.
All the samples were further processed in BSL-3
laboratory, Blood was allowed to clot at room
temperature for half an hour, after which the
serum was separated by centrifugation at 3000
rpm for 2 minutes. After centrifugation the
serum samples were used for Widal test and for
detection of Salmonella typhi antibodies using
immunochromatography strip test.’

Serodiagnosis of Salmonella enterica serotype
typhi specific antibody

Widal test, which is a tube agglutination
test were performed to detect the antibodies
against O as well as H antigens of Salmonella typhi
and H antigens of Salmonella paratyphi A and B.
Titre values of 21:160 for H and >1:80 for O was
considered as clinically significant in single acute
phase samples which is the base line titre for this
region. Furthermore, all the serum samples were
tested for Salmonella typhi is specific IgM by
immune chromatography strip test (Typhoid IgM
Rapid Test). All serological assay were done as per
manufacturer’s instructions.

RESULTS

A total of 110 non-repeated blood
samples were included in our study. These included
40 cases of Dengue IgM positive patients serum,
40 cases of COVID RT-PCR confirm patients serum
and 30 samples were from healthy individual as a
control. Of the 110 samples 63 (57%) were from
male and 47 (43%) were from female with mean
age group of + 45 years.

Among the dengue IgM positive patients
(n=40) all had symptoms of fever with mean body
temperature of 102+1, followed by headache 39
(97.5%), Myalgia 36 (90%) and retro- orbital pain
36 (90%). On haematological analysis, platelet
counts were significantly low in all patients with
mean value of 50,000+20000 / cu.mm. (Table 1)

Among the 40 Dengue IgM seropositive
patients 8 patients sample showed significant anti
O antibody titres with the value of 1:80 and anti
H titre of 1:160 against Salmonella typhi and 18
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Table 1. clinical and haematological finding of the study population

Control Dengue COVID-19 rRT-PCR
N =30 positive positive
N =40 N =40
Gender (M/F) (14/16) (23/17) (26/14)
Age 3545 3045 50+5
Temperature 96+1 102+1 100+1
Headache NIL 36 (90%) 16 (40%)
Myalgia NIL 38 (95%) 10 (25%)
Retro-orbital pain NIL 40(100%) 4 (10%)
Total-WBC Count (cells/cu.mm) 5000+2000 5000+2000 5000+1000
Platelets Count (cells/cu. mm) 15000+25000  50000+2000 12000+10000
Table 2. Widal test finding among the study population
WIDAL TEST result TYPHOID DVI COVID-19  Control
IgM N=40 N=30 N=40
Anti O titre Anti H titre N=40
No agglutination No agglutination 00 18 16 16
1:20 1:40 01 08 07 06
1:40 1:80 21 06 09 06
1:80 1:160 18 08 08 02
1: 160 1:320 00 00 00 00

patients sample showed no agglutination in Widal
test.

Out of 40 dengue positive samples,
20 (50%) of the patients sera were also
positive for Salmonella typhi specific IgM by
immunochromatographic strip test.

Among the 40 COVID RT-PCR positive
patients all had symptoms of fever with mean
body temperature of 100+1, followed by headache
16 (40%), Myalgia 10 (25%) and retro-orbital pain
04 (10%). On haematological analysis, 5 patients
total leukocyte count were significantly high with
12000 cells/cu.mm, Platelet counts were normal in
all the patients with mean value of 150000+25000
cu/mm. (Table 1)

Blood samples of 8 patients showed
significant titre S.typhi Ab ( O= 1: 80; H=1:160 ),
Nine (22.5%) patients serum showed anti O titre of
1:40 and 1:80 in S.typhi specific anti HAb. And 16
patients serum samples showed no agglutination
at all.

Of the total of 40 COVID-19 RT-PCR
positive patients blood sample, 19 (47.5%) patients
sera also showed positive band in S.typhi specific
IgM by immunochromatographic strip test.

In case of control group samples, 2 (6.5%)
of the sera showed significant titre of anti O (1:80)
and anti H(1:160) of Salmonella typhi. Details of
the Widal test and ICT result were summarized in
Table 2.

DISCUSSION

In recent years, COVID-19 as well as
Dengue viral disease along with typhoid fever
are the major public health emergency in the
developing country,® and physicians often find
difficulties for diagnosis and treatment as there
are many similarity in clinical presentation in early
stage of these diseases. Microbiology laboratory
should play a major role to overcome these
situations.

The result of our study on 80 patients
which included dengue and COVID-19 positive
patients and 30 healthy control subjects showed
around two in four subjects serum samples
antibody titre of Salmonella enteric serovar typhi
O and H antigen were more than 1:20 and 1:40,
which is similar to the study done by Ramya and
Sunitha where they found 42% of their study
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population had anti O titers above 1:20 and 52%
had anti H titres above 1:20 against serotype
S.typhi.

In the present study, among the dengue
IgM positive patients 20% samples antibody titre
of O Ag of Salmonella enteric serovar typhi were
1:80 and antibody titre for H antigen were 1:160,
and they also showed IgM positive bands on ICT
test. However, their blood culture showed no
growth after 5 days of incubation and clinically no
signs and symptoms of typhoid fever. Several other
investigator also find the similar findings where
they reported about 50% of their study population
have dengue IgM with significant Widal test titre.”

We also observed that in case of
SARS-COV-2 infected patients around 20% subjects
showed titre of anti 0280 and titre of anti H were
2160 which is considered as a base line titre of
the local population. However, around 18% of the
patients had anti O titre of 1: 20 and anti H of 1:40.
There is very limited data in favour of our finding
in the data base.

In control group population we also
observed that, around 20% patients whose blood
culture were negative with no clinical evidence of
typhoid fever had anti O titre of 1:40 and anti H
titre of 1:80 and around one in two patients have
no agglutination in Widal test. We also observed
that none of the control group population were
positive with IgM in Salmonella antibody specific
ICT test. The above findings are similar with the
study done by Shukla et al.®

In correlation between base line titre
of Salmonella typhi specific antibody with serum
samples from DVI, COVID-19 even in control group
population no significant P value were observed
and indeed around 50% of the population had
some of Salmonella specific antibody with low
titre value.

Many studies had reported that
Salmonella typhi somatic and flagella antigen
is shared by large number of organism from
Enterobacteriaceae family®'® and even in several
other febrile iliness such as Malaria, Tuberculosis,
Schistosomiasis and in Dengue virus infection
there are reports of false sero positivity of Widal
test where there is no signs and symptoms of
acute Salmonella infection.”*** In a recent study
by Seema et al.** had reported around 20% of

their COVID-19 positive patients were shown false
positive result of Widal test which is similar to
our study finding where we reported 20% of our
COVID-19 patients had a significant titre of Widal
test. Yetin another study from India by Adata et al.
also find similar finding in their study population.*
As Dengue and COVID-19 both are febrile illness
the false positivity of the Widal reaction may be
due to the individual immune responses where
there might be activation of memory T cells
that causes positive Widal reaction in previously
sensitized patients.'® There might be other factors
for Widal test false positivity as it cannot interpret
the difference between a person’s acute or chronic
infection with S.typhi, one who has recovered
and in a carrier stage or one who simply has been
vaccinated against the disease. While this low-cost
point-of-care test may be indicative of enteric
fever in certain clinical situations however its use
is often discouraged due to its low specificity. A
false diagnosis of enteric fever through Widal
agglutination test may result in the unnecessary
use of antimicrobial drugs and provoke the
development of drug-resistant bacteria.’”°

Based on our finding we can conclude
that, false positivity in the serological test should
be interpreted carefully and base line titre
should be monitored frequently to overcome the
misdiagnosis. There should be a continuous follow
up of the patients and more accurate diagnostic
test should be performed to rule out the false
positivity. As typhoid is endemic in many part of
the world there is also a possibility of both the
infections co-existence, so proper preventive
measure should be taken to reduce the mortality
and morbidity of the diseases.

Limitation of our study

Our study have a limitation because
the study was conducted in a small group of
population and there is a requirement of studies
with large group of population and molecular
diagnosis to be performed for the diagnosis of
typhoid fever to rule out the co-infectivity with
Dengue and COVID-19. In our study typhoid and
dengue were diagnosed based on serological
test as there were no IgM detection kit for
SARS-COV-2, so IgM response of those patients
were not evaluated.

Journal of Pure and Applied Microbiology

www.microbiologyjournal.org



Singh et al. | J Pure Appl Microbiol. 2023;17(1):434-438. https://doi.org/10.22207/JPAM.17.1.35

ACKNOWLEDGMENTS

The authors would like to thank ICMR
Delhi, India and Director General of Medical
Education Government of Uttar Pradesh for
providing the Kit and Infrastructure to conduct
the study.

CONFLICT OF INTEREST
The authors declare that there is no
conflict of interest.

AUTHORS' CONTRIBUTION

All authors listed have made a substantial,
direct and intellectual contribution to the work,
and approved it for publication.

FUNDING
None.

DATA AVAILABILITY
All datasets generated or analyzed during
this study are included in the manuscript.

ETHICS STATEMENT

This study was approved by the Motilal
Nehru Medical College Institutional Ethical
Committee (ECR/1432/Inst/UP/2021).

REFERENCES

1. TG Ramya, BR Sunitha. Enteric fever cases showing
concurrent seropositivity with Dengue and malaria:
A sero-diagnostic challenge. Microbiol Res.
2017;8(2):5564. doi: 10.4081/mr.2017.5564

2. Wiwanitkit V. The importance of accurate diagnosis
of dengue fever. Future Virol. 2012;7(1):53-62. doi:
10.2217/fvl.11.129

3. Sudjana P, Jusuf H. Concurrent dengue hemorrhagic
fever and typhoid fever infection in adult: Case
report. Southeast Asian J Trop Med Public Health.
1998;29:370-372. PMID: 9886130

4. Igbenehu C, Olisekodiaka MJ, Onuegbu JA. Malaria and
typhoid fever among adult patients presenting with
fever in Ibadan, Southwest Nigeria. Int J Trop Med.
2009;4(3):112-115.

5. Mustafa HM, Abdulateef DS, Rahman HS. Misdiagnosis
of COVID-19 infection before molecular confirmation in
Sulaimaniyah City, Iraq. EurJ Med Res. 2022;27(1):84.
doi: 10.1186/s40001-022-00704-0

6. Lorenz C, Azevedo TS, Chiaravalloti-Neto F. COVID-19
and dengue fever: A dangerous combination for

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

the health system in Brazil. Travel Med Infect Dis.
2020;35:101659. doi: 10.1016/j.tmaid.2020.101659
Bhatti AB, Ali F, Satti SA. Cross-Reactivity of Rapid
Salmonella Typhi IgM Immunoassay in Dengue
Fever Without Co-Existing Infection. Cureus.
2015;7(12):e396. doi: 10.7759/cureus.396
Olopoenia L, Oyewole F, Onafowokan RI. Widal
agglutination in malaria infection. Med Rev. 1996;3:5-
6.

Chart H, Waghorn DJ, Rowe B. Serological response
of patients infected with Salmonella enteritidis.
Serodiagn Immunother Infect Dis. 1994;6(2):79-81.
doi: 10.1016/0888-0786(94)90050-7

Wang W, Perepelov AV, Feng L, et al. A group of
Escherichia coli and Salmonella enterica O antigens
sharing a common backbone structure. Microbiology.
2007;153(7):2. doi: 10.1099/mic.0.2007/004192-0
Ghosh K, Javeri KN, Mohanty D, et al. False positive
serological tests in acute malaria. Br J Biomed Sci
2001;58:20-23.

Skoutelis A, Dimitrakopoulos G, Bassaris H. False
positive widal reaction in high-titer disseminated BCG
infection. EurJ ClinMicrobiol Infect Dis. 1994;13(3):261-
263. doi: 10.1007/BF01974548

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;12(1):316.
doi: 10.1186/s13104-019-4340-y

Kumari S, Kumar M, Sharma AK, Kumar A. Cross
reactivity of Dengue, Scrub typhus and Widal test
among COVID-19 positive patients. Indian J Med
Microbiol. 2021;39(Suppl):S61. doi: 10.1016/j.
ijmmb.2021.08.208

Adapa VSB, Adapa S. COVID-19 Patient's False-Positive
Seropositivity with Typhoid Fever Serodiagnostic Tests.
2020. doi: 10.2139/ssrn.3709216

Mbuh FA, Galadima M, Ogbadu L. Rate of co infection
with malaria parasites and Salmonella typhi in Zaria,
Kaduna state, Nigeria. Ann Afr Med. 2003;2:64-67.
Raab M, Pfadenhauer LM, Doumbouya D, Froeschl
G. Clinical presentations, diagnostics, treatments and
treatment costs of children and adults with febrile
iliness in a tertiary referral hospital in south-eastern
Guinea: A retrospective longitudinal cohort study. PLOS
ONE. 2022;17(1):e0262084. doi: 10.1371/journal.
pone.0262084

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):184-192. doi: 10.4314/mmj.v31i3.4
Strobel AG, Airs S, Nguyen C, et al. Assessment of
Rapid Diagnostic Tests for Typhoid Diagnosis and
Assessment of Febrile lliness Outbreaks in Fiji. The Am
J Trop Med Hyg. 2022;106(2):543-549. doi: 10.4269/
ajtmh.21-0771

Journal of Pure and Applied Microbiology

438

www.microbiologyjournal.org



