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In t r o d u c t i o n
Tropical diseases are often defined as diseases that are prevalent 
in, or unique to, tropical and subtropical regions of the world.1 
Infections form a large proportion of the burden of tropical diseases. 
These infections may sometimes require intensive care and tropical 
infections account for about 20% of all intensive care unit (ICU) 
admissions in published data from Asia, South America, and Africa.2 
In the INDICAPS study that included data from 4038 patients from 
124 ICUs in India, 231 (5.7%) patients had tropical infections and 
50 (21.7%) of these died.3 In another study, Parikh et al. found that 
almost 24% of 1116 patients admitted to the ICU of a public hospital 
in Mumbai were for tropical infections.4 Yeolekar et al. mention that 
in the monsoon months, almost 80% of ICU beds in public hospitals 
may be occupied by patients with tropical infections.5

Tropical infections are common in the geographic regions 
of the world that are close to the equator because they have 
a warmer climate with less seasonal variation in temperatures, 
higher rainfall, and greater coverage of land by vegetation,6 all 
of which favor the multiplication of insects like mosquitos, ticks, 
mites and flies which are vectors for several tropical infections.7 
Some pathogens survive only in such warm, humid environments. 
Many infections tend to peak in monsoon months. Increasing 
interactions between humans closer to animals6 may increase 
the risk of acquiring zoonoses, like leptospirosis, Japanese B 
encephalitis, brucellosis, and Q fever.2,7 Poor sanitation and 
consumption of contaminated drinking water or uncooked food 
may cause infections like typhoid, amebiasis, viral hepatitis, 
travelers’ diarrhea, and neurocysticercosis.2,7 This supplement 
of the Indian Journal of Critical Care Medicine features several 
articles on intensive care of tropical infections. Many of these 
common infections have overlapping clinical and laboratory 
features and also a wide spectrum of presentations of the 
same infection.2 In this situation, a systematic approach to the 
diagnosis and treatment of tropical infections is very important, 
especially before the diagnosis is confirmed by specific laboratory 
tests. This article describes a systematic approach to diagnosis 
and empiric treatment in a newly admitted patient in the ICU 
(Table 1).2,7,8

Tr av e l Hi s to ry
Travel history forms the f irst step in the diagnosis. The 
epidemiology of tropical infections varies in different continents 
and countries (Table 2).7–13 Two books, the CDC Yellow Book 
2020, published by the Centers for Disease Control, USA,8 and 
the International travel and health: situation as on 1 January 
2012, published by the World Health Organization,7 are excellent 

references regarding diseases that can be acquired by travelers 
after visiting specific geographic areas.

Although travel history may not apply to patients residing in 
endemic areas in the tropics, even in tropical countries, specific 
regions are endemic for infections like visceral leishmaniasis 
in certain districts of Bihar, West Bengal, Uttar Pradesh, and 
Jharkhand,14 scrub typhus in rural areas of Tamil Nadu, northeast 
states, and northwest India,15 Japanese B encephalitis in Gorakhpur 
and Basti districts of Uttar Pradesh.16

Two important publications from GeoSentinel database 
describe real world experience on tropical infections in 
travelers.17,18 GeoSentinel is a global network (https://www.istm.
org/geosentinel) established in 1995 by the International Society of 
Travel Medicine and the Centers for Disease Control and Prevention 
with the goal of monitoring travel-related morbidity. There are 
60 GeoSentinel travel and tropical medicine clinics, located in 
>26 countries on six continents, that contribute clinician-based 
anonymous information on ill travelers. The spectrum of critical 
illness due to tropical infections across the world is described in a 
publication on infections in 82,825 symptomatic western travelers 
who sought medical care at a GeoSentinel site from 1996 to 2011.19 
Of these, 3655 (4.4%) patients had an acute and potentially life-
threatening disease.19 The most common diseases seen were 
falciparum malaria, typhoid and paratyphoid fever, leptospirosis, 
rickettsial infections, dengue hemorrhagic fever/dengue shock 
syndrome, melioidosis, East African trypanosomiasis, and Japanese 
encephalitis.19

The spectrum of severe tropical infections in Indian ICUs is 
available from a recent multicenter study from 34 ICUs across India. 
Singhi et al. found that dengue (n = 105; 23%), scrub typhus (n = 83; 
18%), encephalitis/meningitis (n = 44; 9.6%), malaria (n = 40; 9%), 
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leptospirosis (n = 7; 1.5%), viral hepatitis (n = 5; 1.1%), and typhoid 
(n = 5; 1.1%) were the common tropical infections seen.20 In an older 
single-center study from Mumbai, Parikh et al. reported that in 
1116 patients admitted to the ICU during a 12-month study period, 
malaria (n = 137; 13.8%), tetanus (n = 61; 6.1%), bacterial meningitis 
(n = 28; 2.8%), tuberculosis and its complications (n = 17; 1.7%), 
and leptospirosis (n  =  13; 1.3%) were the predominant tropical 
infections requiring ICU admission.4

In c u b at i o n Pe r i o d a n d Ac t i v i t i e s d u r i n g 
Tr av e l
The interval between travel and onset of symptoms is a valuable 
clue in the diagnosis (Table 3).2,7,21–24

Migrant workers employed in large cities may acquire infections 
when they travel to their villages in endemic areas and develop 
symptoms on return to large cities. Unusual tropical infections 
may be acquired during recreational, leisure, or business foreign 
travel to countries in Southeast Asia, Africa, South America, 
or northern Australia.7,23 It is also important to ask for specific 
activities performed. For example, swimming in lakes or rivers 

may predispose to schistosomiasis or leptospirosis.7,13,23 Drinking 
unclean water may predispose to Hepatitis A or E infections, enteric 
or nonenteric salmonellosis, or cholera.7 Eating exotic uncooked 
food may predispose to tissue parasitic infestations.7

Syn d r o m i c App  r oac h to Di ag n o s i s
A syndromic approach to the diagnosis of tropical infections has 
been recommended.1,2,7,8,21,23,24 A recent comprehensive review 
discusses in detail the various syndromes commonly seen in 
tropical diseases.2 Common syndromes and their causes are listed 
in Table 4.

It is important to note that most ICU patients will have more than 
one of these syndromes with fever, thrombocytopenia, leucopenia, 
elevated serum creatinine, and elevated liver transaminases 
being the commonest combination.1,2,21 These features are very 
commonly seen in malaria, dengue, scrub typhus, leptospirosis, and 
enteric fever.2,21 Myalgia and arthralgia are also common symptoms. 
The predominance of one feature usually points to the diagnosis, 
e.g., severe thrombocytopenia suggests a diagnosis of dengue 
or malaria, rash suggests rickettsial infections, arthritis suggests 

Table 1: An approach to the diagnosis of tropical infections

1.	 History of travel to endemic areas
a.	 Places visited—consider geographic variation and endemicity of diseases
b.	 Activities done—swimming in lake or river water, wading through monsoon floods
c.	 Food consumed—exotic foods, uncooked food
d.	 Contact with animals—farm animals and wild animals
e.	 History of insect bites—ticks, fleas, sandfly, mosquito

2.	Interval between exposure and onset of symptoms (incubation period)
3.	Prophylactic measures followed during travel

a.	 Vaccines—typhoid, cholera, yellow fever, meningococcal vaccine
b.	 Chemoprophylaxis—malaria, leptospirosis

4.	Spectrum of organ involvement (syndromic presentation)—presence of fever and:
a.	 Thrombocytopenia, coagulation disturbances (hemorrhagic fever)
b.	 Liver involvement
c.	 Renal syndrome
d.	 Neurological involvement
e.	 Rash
f.	 Pulmonary syndrome
g.	 Gastrointestinal syndrome

Based on Karnad et al.,2 World Health Organization,7 and Wilson8

Table 2: Infections endemic in various geographic regions of the world

Geographical region Common tropical infections
Caribbean Chikungunya, dengue, malaria, enteric fever, Zika, acute histoplasmosis, leptospirosis
Central America Chikungunya, dengue, malaria (mainly vivax), Zika, leptospirosis, coccidioidomycosis
South America Chikungunya, dengue, enteric fever, malaria (mainly vivax), Zika, bartonellosis, leptospirosis, 

histoplasmosis
South Asia (including India) Dengue, enteric fever, malaria (vivax and falciparum), chikungunya, scrub typhus, Japanese B 

encephalitis, lymphatic filariasis
Southeast Asia Dengue, malaria, chikungunya, leptospirosis 
Africa Malaria (mainly falciparum), rickettsia, acute schistosomiasis, dengue, yellow fever, African 

trypanosomiasis, filarial infections
Northern Australia and Oceania Necator americanus (hookworm), strongyloidiasis, lymphatic filariasis, balantidiasis, trachoma, 

treponematosis, dengue, Japanese encephalitis.
Based on World Health Organization,7 Wilson,8 Hotez et al.,9 Hotez et al.,10 Kline et al.,11 Hotez and Damania,12 and Mitra and Mawson13
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chikungunya, severe jaundice is seen in leptospirosis and malaria, 
and subconjunctival hemorrhage in leptospirosis.2,21

La b o r ato ry Di ag n o s i s
Initial laboratory evaluation includes complete blood count to 
look for leukocytosis or leukopenia, anemia, thrombocytopenia, 
and eosinophilia.2,21,23 Serum electrolytes, renal and liver function 
tests, and coagulation profile should be done on admission in all 

ICU patients with tropical fever.2,21 In most tropical diseases, making 
a specific diagnosis is challenging.2 The peripheral blood smear 
may show the causative parasite in malaria, trypanosomiasis, or 
leishmaniasis.2,7 Rapid diagnostic tests to detect pathogen-specific 
antigens in peripheral blood are available (NS1 antigen for dengue, 
parasite LDH in falciparum, and vivax malaria).2,7 Blood culture can 
confirm the diagnosis of Salmonella infections, melioidosis, and 
other bacterial infections.2 The diagnosis of most viral infections 
and leptospirosis is possible by the detection of specific nucleic 
acids by reverse transcriptase-polymerase chain reaction but 
these tests may be positive only in the initial stages of the illness.2 
Diagnosis in later stages is by demonstrating the presence of 
specific IgG and IgM antibodies; these tests become positive only 
in the second week of the disease.25 In some patients, a four-fold 
rise in specific IgG titer during convalescence is confirmatory.2 
Thus, for some viral infections like dengue, there may be a window 
period when neither antigen nor antibody tests are negative.25 
Stool examination for ova and parasites is helpful in some patients 
with diarrhea as the presenting manifestation.2,7 Specific tests are 
needed to diagnose individual infections and are discussed in 
elsewhere in this journal issue.

Em pi  r i c Tr e at m e n t
While awaiting confirmation of the diagnosis, empirical therapy 
is usually initiated. Initial empiric therapy should include an 
antimalarial and one or more antibacterial drugs.1,2,21 Intravenous 
artesunate is administered in a dose of 2.4 mg/kg/dose; a higher 
dose is required in children.1,2 An injectable third generation 
cephalosporin like ceftriaxone (2 g IV q12  hours) is added to 
treat common tropical infections like typhoid and paratyphoid 
fever, cholera, bacillary dysentery, and bacterial meningitis.1,2,21 
Intravenous or oral doxycycline is also an important drug for empiric 
therapy and is the drug of choice in scrub typhus and other rickettsial 
infections like spotted fevers and Q-fever.1,2 It is also active against 
leptospira, atypical pathogens causing pneumonia (chlamydia, 
legionella, and mycoplasma), brucellosis, and acute bacterial 
diarrhea due to cholera and shigella.1,2,7 It is also recommended by 
the WHO as a partner drug to artesunate as combination therapy for 
severe falciparum malaria.1,2,7 Azithromycin may be used instead of 
doxycycline in children and pregnant women where tetracyclines 
are contraindicated.1,2 The initial empiric combination of artesunate, 
ceftriaxone, and doxycycline or azithromycin should be deescalated 
as soon as a definitive diagnosis is made and specific anti-infective 
treatment is continued.

Co n c lu s i o n
In this article, we discuss the clinical basis of making a diagnosis of 
tropical infections in the ICU. A systematic approach is important 
to make a diagnosis and includes travel history, details of diet and 
recreational activities during travel, attention to the incubation 
period, and a syndromic approach to narrow down the list of 
possibilities. Confirmatory tests for various tropical diseases are 
discussed in detail in another article in this issue of the journal. 
Empiric treatment is often initiated on admission; a combination 
of artesunate, ceftriaxone, and doxycycline or azithromycin is 
preferred, and then treatment is tailored to the specific condition 
once the diagnosis is confirmed. Specific treatment of common 
tropical infections is discussed in the accompanying articles in 
this issue.

Table 3: Incubation period of common tropical infections

Incubation period Common tropical infections
<2 weeks Malaria

Dengue
Rickettsial typhus fevers
Leptospirosis
Typhoid fever
Viral hemorrhagic fevers
East African trypanosomiasis
Acute diarrheal disorders
Arboviral encephalitis
Angiostrongyliasis
Histoplasmosis
Coccidioidomycosis
Q fever
Zika virus

2–6 weeks Malaria
Typhoid fever
Hepatitis A and E
Amebic liver abscess 
Leptospirosis
East/West African trypanosomiasis
Q fever

>6 weeks Malaria
Tuberculosis
Visceral leishmaniasis
Lymphatic filariasis 
Schistosomiasis 
West African trypanosomiasis

Based on Karnad et  al.,2 World Health Organization,7 Kothari et  al.,21 
Rudolph et al.,22 Fairley,23 and Wood-Morris et al.24

Table 4: Common syndromes of tropical infections requiring an ICU 
treatment1,2,8,21

Clinical syndrome Common causes
Fever with rash Dengue, chikungunya, rickettsial fevers, 

meningococcemia, viral hemorrhagic fevers
Fever with respiratory 
manifestations

Leptospirosis, malaria, scrub typhus, 
melioidosis, military TB, hantavirus infection,  
Q fever, acute schistosomiasis

Fever with jaundice Acute viral hepatitis, leptospirosis, severe 
malaria, scrub typhus, yellow fever

Fever with encepha-
lopathy/seizures

Viral encephalitides, cerebral malaria, 
leptospirosis, typhoid, meningitis, African 
trypanosomiasis (sleeping sickness), scrub 
typhus

Hemorrhagic fever Dengue, Ebola, yellow fever, malaria,  
leptospirosis

Fever and shock Cholera, algid malaria, dengue shock  
syndrome, Chagas disease, typhoid fever  
with intestinal hemorrhage or myocarditis



Approach to Tropical Infections

Indian Journal of Critical Care Medicine, May 2021;25 (Suppl 2) S121

	 13.	 Mitra AK, Mawson AR. Neglected tropical diseases: epidemiology 
and global burden. Trop Med Infect Dis 2017;2(3):36. DOI: 10.3390/
tropicalmed2030036.

	 14.	 Thakur L, Singh KK, Shanker V, Negi A, Jain A, Matlashewski G, Jain 
M. Atypical leishmaniasis: a global perspective with emphasis on the 
Indian subcontinent. PLoS Negl Trop Dis 2018;12(9):e0006659. DOI: 
10.1371/journal.pntd.0006659.

	 15.	 Xu G, Walker DH, Jupiter D, Melby PC, Arcari CM. A review of 
the global epidemiology of scrub typhus. PLoS Negl Trop Dis 
2017;11(11):e0006062. DOI: 10.1371/journal.pntd.0006062.

	 16.	 Kulkarni R, Sapkal GN, Kaushal H, Mourya DT. Japanese encephalitis: 
a brief review on Indian perspectives. Open Virol J. 2018;12:121–130. 
DOI: 10.2174/1874357901812010121.

	 17.	 Freedman DO, Weld LH, Kozarsky PE, Fisk T, Robins R, von Sonnenburg 
F, et al. Spectrum of disease and relation to place of exposure among 
ill returned travelers. N Engl J Med 2006;354(2):119–130. DOI: 10.1056/
NEJMoa051331.

	 18.	 Leder K, Torresi J, Libman MD, Cramer JP, Castelli F, Schlagenhauf P, 
et al. GeoSentinel surveillance of illness in returned travelers, 2007-
2011. Ann Intern Med 2013;158(6):456–468. DOI: 10.7326/0003-4819-
158-6-201303190-00005.

	 19.	 Jensenius M, Han PV, Schlagenhauf P, Schwartz E, Parola P, Castelli 
F, et  al. Acute and potentially life-threatening tropical diseases in 
western travelers - a GeoSentinel multicenter study, 1996-2011. Am 
J Trop Med Hyg 2013;88(2):397–404. DOI: 10.4269/ajtmh.12-0551.

	 20.	 Singhi S, Rungta N, Nallasamy K, Bhalla A, Peter JV, Chaudhary D, 
et  al. Tropical fevers in Indian intensive care units: a prospective 
multicenter study. Indian J Crit Care Med 2017;21(12):811–818. DOI: 
10.4103/ijccm.IJCCM_324_17.

	 21.	 Kothari VM, Karnad DR, Bichile LS. Tropical infections in the ICU.  
J Assoc Phys India 2006;54:291–298. PMID: 16944613.

	 22.	 Rudolph KE, Lessler J, Moloney RM, Kmush B, Cummings DA. 
Incubation periods of mosquito-borne viral infections: a systematic 
review. Am J Trop Med Hyg 2014;90(5):882–891. DOI: 10.4269/
ajtmh.13-0403.

	 23.	 Fairley JK. General approach to the returned traveler. In: Brunette 
GW, Nemhauser JB, editors. CDC yellow book 2020. New York: Oxford 
University Press, 2019, pp. 603–609. Available at: https://wwwnc.cdc.
gov/travel/page/yellowbook-home (accessed on 24 March 2021).

	 24.	 Wood-Morris R, Zapor M, Tribble DR, Wagner KF. Tropical infections 
in critical care. In: Cunha BA, editor. Infectious disease in the intensive 
care unit. New York: Informa Healthcare Inc., 2010, pp. 322–340.

	 25.	 Amin P, Acicbe Ö, Hidalgo J, Jiménez JIS, Baker T, Richards GA. 
Dengue fever: report from the task force on tropical diseases by the 
world federation of societies of intensive and critical care medicine. 
J Crit Care 2018;43:346–351. DOI: 10.1016/j.jcrc.2017.11.003.

Or c i d

Dilip R Karnad  https://orcid.org/0000-0001-9935-5028
Pravin Amin  https://orcid.org/0000-0002-9865-2829

Re f e r e n c e s
	 1.	 Singhi S, Chaudhary D, Varghese GM, Bhalla A, Karthi N, Kalantri S, 

et al. Tropical fevers: management guidelines. Indian J Crit Care Med 
2014;18(2):62–69. DOI: 10.4103/0972-5229.126074.

	 2.	 Karnad DR, Richards GA, Silva GS, Amin P; Council of the World 
Federation of Societies of Intensive and Critical Care Medicine. 
Tropical diseases in the ICU: a syndromic approach to diagnosis and 
treatment. J Crit Care 2018;46:119–126. DOI: 10.1016/j.jcrc.2018.03.025.

	 3.	 Divatia JV, Amin PR, Ramakrishnan N, Kapadia FN, Todi S, Sahu S, 
et al. Intensive care in India: The Indian intensive care case mix and 
practice patterns study. Indian J Crit Care Med 2016;20(4):216–225. 
DOI: 10.4103/0972-5229.180042.

	 4.	 Parikh CR, Karnad DR. Quality, cost, and outcome of intensive care in a 
public hospital in Bombay, India. Crit Care Med 1999;27(9):1754–1769. 
DOI: 10.1097/00003246-199909000-00009.

	 5.	 Yeolekar ME, Mehta S. ICU care in India – status and challenges.  
J Assoc Phys India 2008;56:221–222. PMID: 18702381.

	 6.	 Denslow JS, Padock C. People of the tropical rain forest. Berkeley: 
University of California Press, 1998.

	 7.	 World Health Organization. International travel and health: situation 
as on 1 January 2012. Geneva: WHO Press, 2012.

	 8.	 Wilson ME. Fever. In: Brunette GW, Nemhauser JB, editors. CDC yellow 
book 2020. New York: Oxford University Press, 2019, pp. 616–620. 
Available at: https://wwwnc.cdc.gov/travel/page/yellowbook-home 
(Accessed on 24 March 2021).

	 9.	 Hotez PJ, Bottazzi ME, Strych U, Chang LY, Lim YA, Goodenow MM, 
et al. Neglected tropical diseases among the Association of Southeast 
Asian Nations (ASEAN): overview and update. PLoS Negl Trop Dis 
2015;9(4):e0003575. DOI: 10.1371/journal.pntd.0003575.

	 10.	 Hotez PJ, Bottazzi ME, Franco-Paredes C, Ault SK, Periago MR. The 
neglected tropical diseases of Latin America and the Caribbean: a 
review of disease burden and distribution and a roadmap for control 
and elimination. PLoS Negl Trop Dis 2008;2(9):e300. DOI: 10.1371/
journal.pntd.0000300.

	 11.	 Kline K, McCarthy JS, Pearson M, Loukas A, Hotez PJ. Neglected 
tropical diseases of Oceania: review of their prevalence, distribution, 
and opportunities for control. PLoS Negl Trop Dis 2013;7(1):e1755. DOI: 
10.1371/journal.pntd.0001755.

	 12.	 Hotez PJ, Damania A. India’s neglected tropical diseases. PLoS Negl 
Trop Dis 2018;12(3):e0006038. DOI: 10.1371/journal.pntd.0006038.

https://orcid.org/0000-0001-9935-5028
https://orcid.org/0000-0002-9865-2829

	An Approach to a Patient with Tropical Infection in the Intensive Care Unit
	Introduction
	Travel History
	Incubation Period And Activities During Travel
	Syndromic Approach To Diagnosis
	Laboratory Diagnosis
	Empiric Treatment
	Conclusion
	Orcid
	References


