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Abstract

We report a case of a 28 year old patient presenting with the chief complaints of fever
attributed to multiple co-infections. Co-infections have been infrequently reported in
literature, dual co-infections being the most common variety. Dengue Fever, Scrub typhus and
Acute Brucellosis are commonly found in North India, however they have never been reported
to occur simultaneously in the same patient. Cross-reactivity amongst the tests for these
infections is unlikely as well. This highlights the possibility of the multiple co-infections in
patients presenting with mixed or un-improving symptoms as well as those with laboratory
values disproportionate to each tropical illness. Physicians should hold high index of suspicion
for co-infections if the same is noted in patients with fever.

CASE REPORT

A 28-year-old female living in Uttarakhand presented with complaints of high-grade fever with
rigors, fatigue and retro-orbital pain for a duration of nine days. She complained of generalised joint
pains as well as backache which was acute in onset.

She did not report any rash or insect bites but reported that she lived in a heavily wooded area and
reared cattle for a living. Further still, no history of trauma was reported with reference to her back
ache.

She was examined after a thorough history taking. She was febrile with a temperature of 104
degrees Fahrenheit and dyspnoeic with a respiratory rate of 24 cycles per minute and an oxygen
saturation of 94% on room air; her remaining vitals were within normal limits.

General examination revealed mild pallor, icterus, and mild periorbital oedema alongside pitting-
type pedal oedema until the ankles. She had a generalised erythematous rash but no petechiae or
eschar. Swollen, tender joints were noted as well. Chest auscultation exhibited bilateral basal
crepitations with normal heart sounds. Abdominal examination exhibited splenomegaly measuring
two centimetres below the costal margin and a tender liver. On examination of her back, there was
diffuse pain over her lower back with no pin-point tenderness or neck stiffness. The rest of her
examination was unremarkable.
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Table 1. Her laboratory findings were listed in this table

Investigations Findings
Haemoglobin(g/dl) 11.6
PCV(%) 35.8
Platelets(n x 10%/L) 28

Total Leucocyte Count(n x 10%/L) 11.9
ESR(mm/hour) 35
PT/INR 11 seconds/1.06
APTT 30 seconds
S. Creatinine(mg/dl) 0.7

S. Urea(mg/dl) 8
Random Blood Sugar(mg/dl) 90

S. Potassium(mEq/L) 3.7

S. Sodium(mEq/L) 139
Total. Bilirubin(mg/dl) 5.09
Direct Bilirubin(mg/dl) 3.5
Indirect Bilirubin(mg/dl) 1.59
Alanine Aminotransferase(U/L) 144
Aspartate Aminotransferase(U/L) 506
Alkaline Phosphatase(IU/L) 363
Lactate Dehydrogenase(U/L) 409

S. Albumin(mg/dl) 4.0

Abdominal ultrasound examination revealed mild ascites and mild splenomegaly, and chest
radiography exhibited bilateral pleural effusion which was evaluated by aspiration and found to be
transudative. Transthoracic echocardiogram was normal. An X-ray of her lumbosacral spine was
obtained for her back ache and was found to be normal.

The patient was evaluated for tropical fevers commonly found in the region such as Scrub Typhus,
Dengue Fever and Malaria. Her Scrub Typhus and Dengue fever Rapid testing came back positive.
Dengue Fever was further confirmed with IgM and NS1 antigen ELISA testing and Scrub Typhus
with IgM testing, both of which were positive. The patient was started on oral doxycycline 100mg
twice daily alongside supportive care and platelet count monitoring. Serology for Hepatitis B
(HBsAg), Hepatitis C virus (Anti HCV antibodies), Hepatitis A virus (HAV- IgM), Hepatitis E Virus
(HEV- IgM) and ELISA for Human Immunodeficiency virus antibodies were negative.
Rheumatological markers such as antinuclear antibodies, Rheumatoid factor, Typhidot and Direct
Coomb’s test were also found to be negative as well.

However, the patient did not exhibit any improvement after 2 days of proper antibiotic therapy and
complained of persistent back aches. Due to her relevant history of cattle rearing and
symptomology, the patient was evaluated for Brucellosis and Brucella tube agglutination test
serology was sent which too rendered a positive result.

Oral doxycycline was continued and intravenous gentamicin was added to the patient’s regimen for
a duration of one week. She started improving and exhibited marked improvement in both clinical
and laboratory parameters. The patient was then discharged and advised to continue prescribed
antibiotics for a period of six weeks.

DISCUSSION

Scrub typhus is a rickettsia infection that is commonly found in India, especially in the sub-
Himalayan regions and southern states. It is transmitted by Trombiculidae, a type of mite usually
found in woodlands and damp areas with vegetation. If diagnosed early, it is easily treatable;
however, in certain cases may be potentially fatal. predominantly found in wooded
areas and forests.
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Humans may acquire the infection on via “chigger bite” on passing through infested areas. The
bites, though barely noticeable at first may leave behind a typical eschar assisting with the
diagnosis. The infection is introduced into the bloodstream via the bite and the rickettsia on
proliferation causes damage to the vasculature leading to widespread plasma leakage and eventual
circulatory collapse. The initial presentation is relatively general with fever and headache being the
commonest manifestations (1-3).

Dengue fever is endemic to Southeast Asia as well with outbreaks occurring periodically during the
monsoon. It is a mosquito-borne viral illness caused by the genus Flaviviridae. It has four major
serotypes and the vector, in this case, is the Aedes mosquito. The disease may be transmitted via a
mosquito bite and incubate into either a flu-like illness which may be self-resolving or may progress
to more lethal versions such as dengue haemorrhagic fever (DHF) and dengue shock syndrome
(DSS) which are often fatal (4-6).

Such varied presentations may place Dengue fever as a common differential alongside other
tropical illnesses and even be found to occur concurrently. It has been commonly reported in the
literature that Dengue fever has occurred along with Leptospirosis and Malaria in the same patient.
Salmonella Typhi and Dengue have been observed to occur simultaneously as well (7-9).

It is not unusual to find infections caused by multiple pathogens in the same individual in
developing countries, especially during periods of an outbreak.

India’s tropical climate allows for outbreaks of both Dengue fever and Scrub Typhus. Both of these
diseases peak in the monsoons and share common presenting features. However, despite these
similarities dengue-scrub typhus co-infection has been reported sparingly (9, 10).

Brucellosis is a bacterial infection caused by its subtypes- “Brucella Melitensis, Brucella Abortus,
Brucella Suis and Brucella Canis” (11). The disease is transmitted from infected animals, primarily
cattle to humans by ingestion of “infected animal products, close contact with an infected
animal or inhalation of aerosol”. The disease remains a significant health problem in the
Mediterranean region, South-east Asia and Central America (12, 13). Brucellosis affects nearly
every system and presents with a broad array of clinical manifestations, many of which overlap with
Dengue fever which makes their distinction a diagnostic challenge (6, 11).

Both diseases present with non-specific fever and overlapping symptoms such as myalgia,
arthralgia, and headaches including haematological manifestations such as thrombocytopaenia or
pancytopenia. However, their concurrent existence has been rarely observed perhaps due to a low
degree of clinical suspicion or lack of awareness.

Scrub Typhus and Brucellosis share clinical features with the more commonly found Dengue Fever,
however, unlike Dengue fever, require specific antibiotic treatment for the recovery of the patient.
Thus, making their identification vital in areas where co-infection may be suspected. Early
identification vastly improves the patient’s prognosis and assists in reducing hospital stays. Scrub
Typhus and Brucellosis co-infections with Dengue fever individually may have been reported in the
literature, however, to find all three infections occurring concurrently have never been reported
before, thus making our case report the first of its kind.

Besides the high index of clinical suspicion which led to the abovementioned diagnosis, a question
that must be addressed is that of cross-reactivity.

The confirmatory diagnosis of brucellosis depends upon the isolation of organisms from blood or
tissue samples. However, serology employing serum agglutination tests remains the most commonly
used diagnostic tool due to availability and ease. A titre above 1:160 is considered positive for
diagnosis (14).
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The diagnosis of dengue fever also depends upon similar serology testing with a three to five-time
rise of IgM titre within 3-5 days after infection is considered diagnostic (15).

Ayyub et al state in their work that “the combined Pan Bio Duo dengue IgM and IgG capture ELISA
test is a commonly used accurate and rapid test for the detection of antibodies to dengue viruses in
samples of human serum. The overall sensitivity of the test is 90- 100% in diagnosing primary
infection while specificity for other flaviviruses is above 75% and non-flavivirus is about 100% thus
making false positives rare (16, 17).

However, the likelihood of finding elevated IgM titres up to three months after active Dengue
infection makes the test unreliable, by itself (18).

The usage of rapid NS1 antigen detection as well as NS1 antigen ELISA testing has shown some
promise as a diagnostic tool for Dengue Fever. Non-structural protein NS1 is actively secreted in
the bloodstream during Dengue Infection, thus making it a useful diagnostic marker (19).

The sensitivity of rapid NS1 antigen detection and NS1 antigen ELISA testing has been found to be
“81.5% and 89.9%” respectively, while the specificity has been found to be “66.7% and 100%”
respectively. Several studies such as Shrivastava et al and Ahmed and Broor have shown sensitivity
and specificity of NS1 antigen ELISA testing to range from 76-97% and 98-10% respectively, thus
suggesting its usefulness for the diagnosis of Dengue fever. Gaikwad et al found the concordance
between NS1 antigen ELISA and RT-PCR was found to be 100% from day 3 to day 8. Thus implying
that a positive NS1 antigen ELISA test could be considered equivalent to RT-PCR in resource-
deficient settings (20-22).

Serological cross-reactivity is uncommon in Pan Bio Duo dengue IgM and IgG capture ELISA assay
and the same has been amply re-affirmed in literature” as confirmed by Cuzzubo et al.

Further still, NS1 antigen cross-reactivity may occur amongst flaviviruses themselves but is
otherwise found to be specific for Dengue fever (19).

Cross-reactivity of Brucella serum agglutination test with Pan Bio Dengue Duo IgM and IgG capture
ELISA used for serological diagnosis of dengue fever has not been reported previously and is
considered highly unlikely (17, 23).

ELISA detecting Orientia tsutsugamushi-specific IgM antibodies is considered highly discriminatory
with “sensitivities and specificities of 92% and 92% respectively” as shown by Kannan et al. They go
on to state that “sensitivity and specificity of Immunofluorescence Assay(IFA) were found to be 95%
and 74% respectively and that of Rapid Diagnostic Tests(RDT) was 94 % and 92%” thus implying
that false positives in this test would be a rarity as well (24).

In this case, positive IgM and NS1 antigen ELISA status for Dengue Fever as well as positive RDT
and ELISA for Scrub Typhus determines the presence of concurrent infections thus confirming this
case to be the first triple positive co-infection in literature (25).

However, one cannot rule out cross-reactivity due to the absence of a definitive diagnostic test in
the form of virus isolation from blood or other body tissues or RT-PCR which was not available.

The possibility of concurrent tropical infections is a very real entity as evidenced by our case report.
However, we find it under-reported or under-noticed due to the overlapping symptomology
presented by most of these illnesses. As some of these infections have the potential to be fatal, we
hope that our case report will highlight the importance of identifying laboratory or clinical
anomalies as the initial clue for the existence of co-infections. Thus leading to a better outcome for
the patient.

South East Asia j. med. sci. 2023;7(2):1-6 416



Abrol Et al., Triple co-infection involving Dengue Fever - A Case Report

References

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Isaac R, Varghese GM, Mathai EJM, Joseph I. Scrub typhus: prevalence and diagnostic
issues in rural Southern India. Clin Infect Dis. 2004;39(9):1395-1396. doi: 10.1086/424748.
Peter JV, Sudarsan TI, Prakash JA, Varghese GM. Severe scrub typhus infection: Clinical
features, diagnostic challenges and management. World J Crit Care Med. 2015;4:244-50.
Singh, V., Mishra, S. C., Agarwal, N. A., Raut, B. B., & Singh, P. (2020). Dengue with Scrub
Typhus Coinfection in Northern India. International Journal of TROPICAL DISEASE &
Health, 41(2), 58-62. https://doi.org/10.9734/ijtdh/2020/v41i230256.

Prompetchara E, Ketloy C, Thomas SJ, Ruxrungtham K. Dengue vaccine: Global
development update. Asian Pac J Allergy Immunol. 2020 Sep;38(3):178-185. .

Baak-Baak CM, Cigarroa-Toledo N, Pech-May A, Cruz-Escalona GA, Cetina-Trejo RC, Tzuc-
Dzul JC, Talavera-Aguilar LG, Flores-Ruiz S, Machain-Williams C, Torres-Chable OM,
Blitvich BJ, Mendez-Galvan J, Garcia-Rejon JE. Entomological and virological surveillance
for dengue virus in churches in Merida, Mexico. Rev Inst Med Trop Sao Paulo. 2019 Feb
14;61:e9.

. Dutta, D., P. Kuila, D. Chatterjee, and S. Das. “CO-INFECTION OF BRUCELLA AND

DENGUE VIRUS”. Asian Journal of Pharmaceutical and Clinical Research, vol. 10, no. 1, Jan.
2017, pp. 299-01, doi:10.22159/ajpcr.2017.v10i1.15259.

. Yong L, Koh K. A Case of Mixed Infections in a Patient Presenting with Acute Febrile Illness

in the Tropics. Case Reports in Infectious Diseases. 2013 Article ID 562175.

Sharma Yukti, Vandanaarya, Jain Sanjay, Kumar Manoj, Deka Lopamudra, Mathur Anjali.
Dengue and Typhoid Co-infection - Study from a Government Hospital in North Delhi.
Journal of Clinical and Diagnostic Research. 2014 Dec;8(12):DC09-DC11. doi:
10.1007/s10096-016-2590-3.

Igbal N, Viswanathan S, Remalayam B, Vivekanandan M, George T. Pancreatitis and MODS
Due to Scrub Typhus and Dengue Co-Infection. Tropical Medicine and Health.
2012;40(1):19-21. doi: 10.2149/tmh.2012-07.

Sapkota S,Bhandari S, Hamal R. Dengue and scrub typhus coinfection in a patient
presenting with febrile illness. Case Reports in Infectious Diseases; 2017.Article
ID:6214083.DOI: 10.1155/2017/6214083.

Glowacka P, Zakowska D, Naylor K, Niemcewicz M, Bielawska-Drézd A. Brucella - Virulence
Factors, Pathogenesis and Treatment. Pol J Microbiol. 2018 Jun 30;67(2):151-161.

B.B. Singh, M.S. Khatkar, R.S. Aulakh, J.P.S. Gill, N.K. Dhand Estimation of the health and
economic burden of human brucellosis in India Prevent. Vet. Med., 154 (2018), pp. 148-155.
B.G. Mantur, S.K. Amarnath Brucellosis in India—a review J. Biosci., 33 (4) (2008), pp.
539-547.

Mitka S, Anetakis C, Souliou E, Diza E, Kansouzidou A. Evaluation of different PCR assays
for early detection of acute and relapsing brucellosis in humans in comparison with
conventional methods. J Clin Microbiol. 2007 Apr;45(4):1211-8. .

Dengue: Guidelines for Diagnosis, Treatment, Prevention and Control: New Edition. Geneva:
World Health Organization; 2009.

Makino Y, Tadano M, Saito M, Maneekarn N, Sittisombut N, Sirisanthana V, et al. Studies
on serological cross-reaction in sequential flavivirus infections. Microbiol Immunol.
1994;38:951-5.

Ayyub M, Al-Juhani NR, Alfi AY, Al-Ukayli S. Brucellosis and dengue fever a€“ a co-infection
or cross reactivity? Biomedica 2006;22:80-3.

Landry ML. Immunoglobulin M for Acute Infection: True or False? Clin Vaccine Immunol.
2016 Jul 5;23(7):540-5. doi: 10.1128/CVI.00211-16. PMID: 27193039; PMCID:
PMC4933779.

Carpio KL, Barrett ADT. Flavivirus NS1 and Its Potential in Vaccine Development. Vaccines.
2021; 9(6):622. https://doi.org/10.3390/vaccines9060622.

Ahmed NH, Broor S. Comparison of NS1 antigen detection ELISA, real time RT-PCR and
virus isolation for rapid diagnosis of dengue infection in acute phase. J] Vector Borne Dis.
2014;51:194-9.

South East Asia j. med. sci. 2023;7(2):1-6 5/6



Abrol Et al., Triple co-infection involving Dengue Fever - A Case Report

21.

22.

23.

24.

25.

Shrivastava A, Dash PK, Tripathi NK, Sahni AK, Gopalan N, Lakshmana Rao PV. Evaluation
of a commercial dengue NS1 enzyme-linked immunosorbent assay for early diagnosis of
dengue infection. Indian ] Med Microbiol. 2011;29:51-5.

Gaikwad S, Sawant SS, Shastri JS. Comparison of nonstructural protein-1 antigen detection
by rapid and enzyme-linked immunosorbent assay test and its correlation with polymerase
chain reaction for early diagnosis of dengue. ] Lab Physicians. 2017 Jul-Sep;9(3):177-181.
doi: 10.4103/0974-2727.208265. PMID: 28706387; PMCID: PMC5496295.

Cuzzubbo AJ, Vaughn DW, Nisalak A, Solomon T, Kalayanarooj S, Aaskov J, Dung NM,
Devine PL. Comparison ofPanBio dengue duo enzyme-linked immunosorbent assay (ELISA)
and MRL dengue fe- ver virus immunoglobulin M capture ELISA for di- agnosis of dengue
virus infections in Southeast Asia. Clin Diagn Lab Immunol 1999; 6: 705-12.

Kannan K, John R, Kundu D, Dayanand D, Abhilash KPP, et al. (2020) Performance of
molecular and serologic tests for the diagnosis of scrub typhus. PLOS Neglected Tropical
Diseases 14(11): e0008747. https://doi.org/10.1371/journal.pntd.0008747Kannan K, John R,
Kundu D, Dayanand D, Abhilash KPP, et al. (2020) Performance of molecular and serologic
tests for the diagnosis of scrub typhus. PLOS Neglected Tropical Diseases 14(11):
e€0008747. https://doi.org/10.1371/journal.pntd.0008747.

Kannan K, John R, Kundu D, Dayanand D, Abhilash KPP, Mathuram A]J, et al. (2020)
Performance of molecular and serologic tests for the diagnosis of scrub typhus. PLoS Negl
Trop Dis 14(11): e0008747. https://doi.org/10.1371/journal.pntd.0008747.

South East Asia j. med. sci. 2023;7(2):1-6 6/6


http://www.tcpdf.org



