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Introduction
Fever is a common symptom which forces 
the patient to seek medical attention, and 
is a nightmare to physician, especially 
when the diagnosis is not clear, fever 
persistsin spite of treatment and when 
febrile patient is developing serious 
complications[1]. Variety of causes, 
atypical, overlapping and non-specific 
clinical features and limited diagnostic 
tools make the diagnosis of acute febrile 
illness a real challenge. Acute febrile 
illness is most often due to infections 
etiology, but when fever is prolonged and 
in patients with the Fever of Unknown 
Origin (FUO), non-infectious causes like 
malignancy, connective tissue disorders, 
autoimmune disorders and vasculitis 
syndrome contribute to significant 
proportion of cases (40-80%) (See table 
1)[2,3]. Relevant clinical history like type 
of fever, history of travel, h/o exposure to 
any particular food/infectious agent, 
associated symptoms like cough, 
expectoration, Gastrointestinal 
disturbance and dysuria will help to make 
clinical diagnosis in patients with acute 
febrile illness. A detailed clinical 
examination to look for jaundice, skin and 
oral lesions, conjunctival changes, 

lymphadenopathy, hepatomegalyand 
splenomegaly will point towards 
particular cause of fever, making further 
evaluation and treatment comparatively 
easy. Acute febrile illness with symptoms 
and signs pointing towards a particular 
cause of fever, like acute respiratory tract 
infection or acute urinary tract infection, 
are grouped into acute differentiated 
febrile illness (ADFI) where the diagnosis 
is clear and treatment is as per standard 
protocol. Acutefebrile illness, without any 
localizing signs to point towards a 
particular diagnosis, is common and is a 
challenging clinical scenario and is 
collectively called ‘Acute undifferentiated 
febrile illness (AUFI)[4].

Definitions 
Acute febrile illness, short febrile illness or 
acute fever is defined as presence of fever 
or temperature more than 38⁰ C lasting 
for more than two days and less than 2 
weeks with or without localizing signs. 
Acute febrile illness with localizing 
sign/symptom is called “acute 
differentiated febrile illness”. Acute 
undifferentiated febrile illness (AUFI) is 
defined as fever or body
temperature more than 38⁰ C lasting for 

more than 2 days and subsiding 
before 2 weeks without any 
localizing features[5]. When fever 
extends beyond 2 weeks clinician 
must follow the standard protocols 
for the evaluation of FUO.

Approach to acute undifferentiated
febrile illness
Detailed clinical history and physical 
examination sometimes gives clue to the 
underlying cause of fever.  Early diagnosis 
of AUFI helps the clinician to avoid 
unnecessary investigations and empirical 
treatment; helps to start specific 
treatment, will reduce the anxiety of the 
patients and relatives and will reduce the 
economic burden of the patients. AUFI is 
most of the time due to infectious 
etiology. Malaria, enteric fever, dengue, 
leptospirosis and rickettisial infections are 
the common etiologies encountered in 
clinical practice(See table 2). But the 
disease etiology varies from place to place. 
Geographical area, common infection 
prevalent in that area, risk of exposure to 
particular disease or pathogen, living 
condition, season, occupation and 
recreational activities are factors which 
determine the etiological of AFI[6]. 
Special consideration should be given to 
high risk groups like extremes of age, 
pregnancy, immunosuppressed 
individuals and patients on 
immunosuppressive drugs, organ 
transplant recipients and in 
splenectomisedpatients, where atypical 
presentation and development of   life 
threatening complications are more 
likely[7]. In all acute febrile illness 
frequent clinical examination of patient is 
helpful to identify evolving new features, 
which will help to identify and 
diagnoselifethreatening complications at 

the earliest (See table 3). 
Development of 
disproportionate 
tachycardia or bradycardia, 
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hypoxia, tachypnea, hypotension, shock, 
confusion, altered level of consciousness, 
seizure and severe dehydration indicate that 
the patient is having serious illness and 
require intensive care treatment in a well-
equipped center (See table 4). Identification 
of AUFI due to malaria from Non-Malarial 
AUFI is important to start specific 
treatment and to reduce morbidity and 
mortality associated with delay in treatment 
[8,9]. In endemic areas it is a common 
practice to start anti-material drugs 
empirically in patients with acute febrile 
illness. But various studies showed that even 
in endemic areas, 80% of the acute 
febrileillness is not due to malaria[10-12]. 
So in acute febrile illness, where malaria is 
endemic, peripheral smear for malarial 
parasite examination/rapid malarial test 

(RDT) should be performed and treated 
with anti-malarial drugs only if found to be 
positive. But if found to be negative, it 
should be repeated every 6-8 hourly for 12-
24 hours, if clinical suspicion is high[13].  
All RDT positive cases have to be confirmed 
with peripheral smear examination. All 
positive cases (Both PS positive and Rapid 
Malarial test Positive) must be treated with 
antimalarial agents as per standard 
recommendation. In non-malarial AUFI, it 
is a common practice to start empirical 
antibiotics thinking that it is due to bacterial 
infection. But majority of the cases of non-
malarial AUFI is due to non-bacterial 
etiology, where antibiotic treatment is 
unnecessary and may be harmful 
sometimes[14]. This common practice not 
only adds to the cost of therapy, but 

contributes to the global crisis of antibiotic 
resistance. The practical problem is that 
there is no reliable and easy way to 
differentiate NM-AUFI due to bacterial 
infection from that due to non-bacterial 
infection clinically (add flowchart 1). A 
syndrome based approach will help to 
narrow down differential diagnostic 
possibilities in clinical practice and is very 
useful in managing patients with AUFI [15]. 
The common acute febrile 
syndromesinclude fever with 
thrombocytopenia, fever with arthritis, fever 
with jaundice, fever with pulmonary 
involvement, fever with renal involvement 
and fever with CNS involvement (See Table 
5). In patients with AUFI differentiation 
into bacterial or non- bacterial infection is 
difficult and can have overlapping clinical 
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Table 1: Common cause of acute febrile illness

·

         
Acute Respiratory tract infection

·

         

Acute Urinary tract infection

·

         

Acute Gastroenteritis

·

         

Influenza

·

         

Malaria

·

         

Dengue

·

         

Typhoid

·

         

Leptospirosis

·

         

Rickettsial Disease/ scrub typhus

·

         

Others: Hepatitis, Japanese Encephalitis

Table-2	:	Common	cause	of	Acute	undifferentiated	febrile	illness

·
         

Malaria

·
         

Dengue

·
         

Enteric fever

·

         

RickettsialDisease/ scrub typhus

·

         

Influenza

·

         

Leptospirosis

·

         

Japanese Encephalitis 

Table-3 : Danger signs in patients with acute fever:

·         Central Cyanosis

·         Respiratory distress

·         Circulatory Failure

·
         

Extreme weakness

·
         

Unconsciousness

·
         

Inability to stand

·
         

Neck Stiffness

·
         

Convulsion

·
         

Hypotension

·
         

Tachycardia

·
         

Tachypnea

Table-4 : Common complications of Febrile illness

·

         

Sepsis

·

         

Multiple Organ Dysfunctions

·

         

ARDS

·

         

Myocarditis

·

         

Precipitation of Acute coronary events

·

         

Cardiac failure

·

         

Cardiac Arrhythmias 

·

         

Seizure

·

         

Gullain-Barre Syndrome

·

         

Post-Infectious Demyelination

·

         

Thrombocytopenia and Dangerous bleeding 
manifestations

·

         

Acute Kidney Injury

·

         

Acute fulminant Hepatic failure

·

         

Hypoglycemia

·

         

Electrolyte imbalance

·

         

Acute pulmonary edema

www.indianjmedsciences.com



32  Indian Journal of Medical Science  Volume 70   Issue 2  April-Aug 2018  Page 30-37| | | | |

features as in dengue fever and leptospirosis, 
where fever and myalgia/ arthralgia is the 
early clinical feature[16,17]. So in areas 
where dengue and leptospirosis is common, 
early initiation of antibiotics is lifesaving. It 
is always worth remembering that infection 
can present with atypical features simulating 
acute differentiated febrile illness.  Dengue 
fever can present with features of upper 
airway infection and leptospirosis with 
abdominal discomfort and diarrhea. 
Warningsigns of dengue fever like 
abdominal pain, vomiting with presence of 
abdominal tenderness may mislead the 
clinician to an alternate diagnosis of acute 
surgical abdomen, if dengue with warning 
sign is not considered as a strong possibility. 
Patients with acute falciparum malaria can 
present with gastro-intestinal symptom like 
vomiting, diarrhea can result in delay of 
diagnosis. It is not unusual to find multiple 

infections in same patient especially in 
endemic areas where dengue, malaria, 
enteric fever, leptospirosis and rickettisial 
infection can co-exist in same patient, in 
different combination, making diagnosis 
much more confusing and challenging 
[1,18]. Thesyndromic approach will help 
the clinician to narrow down diagnostic 
possibilities in patients with acute 
undifferentiated febrile illness and initiate 
diagnostic workup in a more focused 
manner. But overlapping clinical features 
and atypical presentations make clinical 
diagnosis difficult even with syndromic 
approach[19]. In a non–malarial AUFI even 
after proper clinical examination and 
applying principles of syndromic approach, 
we will not be able to differentiate bacterial 
infection from non-bacterial infection in 
most of the cases. There are lots of 
laboratory markers which help to 

differentiate these two.

Investigations in acute febrile illness
Complete blood examination, urine 
microscopy, blood culture (if suspecting 
bacteremia)and chest X-ray (if patient is 
looking sick)are the usual initial 
investigations done in patients with acute 
febrile illness. High WBC count, especially 
polymorphonuclear leukocytosis usually 
reflects bacterial infection, but leucopenia 
with relative lymphocytesis is common in 
patients with enteric fever. Eosinophilia 
usually indicates invasive parasitic 
infection, drug reaction or fungal infection. 
Following investigations are helpful to 
differentiate AFI due to bacterial infection 
from non-bacterial infection.

Total WBC count
A very high WBC count usually indicates 
bacterial infection especially when there is 
predominant 
polymorphonuclearleukocytosis. But 
leucopenia is common in enteric 
fever[20].

Erythrocyte Sedimentations Rate(ESR)
ESR will be high in any infection or 
inflammation. ESR will be more in 
bacterial infection compared to non-
bacterial infection [20,21].

C - reactive protein (CRP)
CRP is an acute phase reactant, which is 
increased in infection and inflammation. In 
patients with acute febrile illness a CRP of 

20-40 mg/L can be due to bacterial and 
non–bacterial infections. But a CRP of 
>40mg/L detect around 80% of bacterial 
infection with 90% specificity [22]. ACRP 
value of >100mg/L usually shows sepsis or 
impending complications [20-23]. Various 
studies showed that CRP is a better 
indicator to differentiate bacterial infections 
than total WBC counts, especially in 
patients having malignancy, hematological 
disorders or neutropenia, where normal 
WBC response to infection may be impaired 
[24-26].

Procalcitonin
Procalcitonin is a promising biomarker in 
patients with acute febrile illness, helping to 
differentiate bacterial infection from non-
bacterial infection, to assess the need for 
initiation of empiric antibiotic therapy, its 
effectiveness and time to stop antibiotic 
therapy [27,28]. It is an important 
prognostic marker, especially in patients 
with community acquired pneumonia and 
critically ill patients with sepsis [29,30]. 
Procalcitonin is markedly elevated (upto 
5,000 fold) within 2-4 hours of bacterial 
infection and circulating PCT level halves 
daily when the infection is controlled[31]. 
There are lots of other host markers which 
help to differentiate between bacterial and 
no-bacterial infection, most of which are 
still under investigation and not available for 
routine clinical use.  The host markers can 
be biochemical markers like organic or 
inorganic molecules, markers of cellular 
activity or genetic markers [32]. In future 
we can expect that availability of these host 
biomarkers in routine clinical practice make 
differentiation of non-malarial AUFI due to 
bacterial infection from non-bacterial 
infection easier[33]. The different host 
biomarkers under investigation are given in 
table (see table 6). Red cell distribution 
width and platelet distribution width are 
two other investigations which are reported 
to be high in patients with serious infection. 
RDW is classically more in patients with 
malaria, especially in falciparum malaria 
owing to infection of RBCs with the 
malarialparasites [34]. Platelet size is also 
found to be high in patients having severe 
infections, because of metabolically 
activeplatelet with large granules [35-37].

Specific lab findings in common 
infections
Progressive anemia and thrombocytopenia 
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Table- 5 : Acute febrile syndromes

FEVER WITH JAUNDICE

Viral infection

Hepatotropic viruses (A, B, C, D, E), Yellow fever, Dengue, Chickenpox, 

Cytomegalovirus, Epstein barr virus

Bacterial infection

Typhoid fever, Leptospirosis, Brucellosis, Ricketssia, Tuberculosis, 

Whipple’s disease

Fungal Infections

Candida, Blastomyces, Cocciodies, Histoplasmosis, Cryptococcus

Parasitic Infections

Ascaris, Clonorchis, Schistosomiasis, Echinococcus, Amebiasis, Malaria

Babesiosis,Toxoplasmosis, Leishmaniasis

FEVER WITH THROMBOCYTOPENIA

Malaria (usually falciparum but also vivax),Dengue fever,Leptospirosis,

Rickettsial infections, Viral fevers

FEVER ARTHRALGIA

Viral infection

Human parvovirus (especially B19), Entero virus, Adenovirus,Epstein-Barr, 

Coxsackie virus (A9, B2, B3, B4, B6),Cytomegalovirus,Rubella,Mumps,

Hepatitis B,Varicella-zoster virus (human herpes virus 3), Human 

immunodeficiency virus

Bacterial infection

Indirect bacterial infection (reactive arthritis)

Neisseria gonorrhoeae (gonorrhea), Bacterial endocarditis, Campylobacter species

Chlamydia species, Salmonella species, Shigella species, Yersinia species, 

Tropherymawhippelii (Whipple's disease), Group A streptococci (rheumatic fever)

Direct bacterial infection: 

N. Gonorrhoeae, Staphylococcus aureus, Gram-negative bacilli, Bacterial 

endocarditis, 

Other infections:

Borreliaburgdorferi (Lyme disease),Mycobacterium tuberculosis (tuberculosis), 

Fungi

FEVER WITH RENAL INVOLVEMENT

Viruses

Viral hemorrhagic fevers, Epstein-Barr virus, Cytomegalovirus, human 

immunodeficiency virus

Bacteria

Leptospirosis, Streptococcus species, Legionella species 

Parasitic infection

Malaria

Fungi

Candidiasis, Histoplasmosis

FEVER WITH HEPATORENAL DYSFUNCTION

Falciparum malaria, Leptospirosis, Scrub typhus, Hepatitis E or A with fulminant 

hepatic failure and the hepatorenal syndrome

FEVER WITH PULMONARY RENAL SYNDROME

Falciparum malaria, Leptospirosis, Hantavirus infection, Scrub typhus, Severe 

pneumonia due to Legionella and the pneumococcus

FEVER WITH ALTERED SENSORIUM

Cerebral malaria, Encephalitis, Meningitis, Typhoid fever, Brain abscess, 

Septic encephalopathy,  Elderly patients with UTI or pneumonia

www.indianjmedsciences.com



are common in patients with malaria, but 
there can be either leukocytosis or 
leucopenia [34,38-41]. Peripheral smear 
examination is gold standard in the 
diagnosis of Malaria, but being a time 
consuming procedure and because it 
requires experienced staff, it is not 
universally available. It can be false negative 
because of low parasitemia or due to 
sequestration even when the malarial 
parasite load is high. Rapid diagnostic test 
(RDT) for malaria is now widely available, 
which has got comparable sensitivity with 
thin peripheral smear examination [42,43]. 
In patients with suspected malaria, even if 
initial peripheral smear is negative, it should 
be repeated every 8-12 hours for few days.In 
RDT for malaria HRP-II (Histidine Rich 
Protein II)based test is performed for 
diagnosis of plasmodium falciparum and 
pLDH (Lactate Dehydrogenase) based test 
is done for plasmodium vivax [43]. In 
patients with dengue fever usually there is 
leucopenia and thrombocytopenia along 
with increase in hematocrit value. 
NS1antigen based rapid test is usually done 

in 1st five days, and RDT for Ig M antibody 
a done after 5th day of fever [44]. In 
patients with typhoid fever, leucopenia with 
reactive lymphocytosis is common and the 
organism can be demonstrated from culture 
of blood, stool, urine, bone marrow and 
duodenalaspirates within the 1st week of 
illness. Blood WIDAL become usually 
positive after 2nd week of illness, but 
lacksdiagnostic accuracy[45,46].

Step by Step approach to acute febrile 
illness[18]
Step-1: Relevant clinical examination to 
access severity and look for danger signs 
or complications
For all patients having acute febrile illness 
presenting with unstable vitals, hypoxia, or 
other danger signs,stabilize immediatelyand 
start supportive treatment.Depending upon 
the clinical features, prevalent infection 
pattern in that geographical area, with 
probable differential diagnosis start broad 
spectrum antibacterial agent/anti-
malarialagent/antiviral agent in all patients 
with danger signs [18,47]. (See flow chart 

word file)

Step-2: History and physical examination 
to localize the infection
Fever with localization that is,acute 
differentiated febrile illness, like respiratory 
tract infection, urinary tract infection should 
be evaluated and managed accordingly.

Step-3: Do rapid diagnostic test for 
malaria and dengue in patients with acute 
undifferentiated febrile illness. 
In patients with AUFI, were clinical 
suspicion of malaria is high; repeat 
peripheral smear and or rapid diagnostic test 
for malaria every 8-12 hourly for several 
days, if initial reports are negative [13,18]. If 
positive for malaria by RDT, start specific 
treatment for malaria and confirm the result 
with peripheral smear examination. NS1 
antigen based RDT for dengue is widely 
available, and if found positive, standard 
care as per dengue treatment protocol is 
required with proper monitoring to see 
development of danger signs [44,48]. 
Studies show that up to 80% of acute febrile 
illness even in malaria endemic area is not 
caused by malaria, questioning the common 
practice of empirical anti-malarial therapy in 
AFI, which delay the correct diagnosis and 
treatment and add to the issues of anti-
malarial resistance[8,18,49].

Step-4: Treat with antipyretic agent, 
(paracetamol) alone if fever is of less than 
3 days duration, RDT for malaria is 
negative and there is no clinical 
indication to start antibiotics.  
Start antipyretic agents like paracetamolsos 
and avoid aspirin, NSAIDs and steroids in 
patients with acute febrile illness. Most 
clinician have a misconceptionthat non-
malarial AUFI is due to bacterial infection, 
leading to indiscriminate use of antibiotic 
agents, contributing to global antimicrobial 
resistance crisis and exposingthe patients for  
unnecessary treatment adding to the 
financial burden [18,50,51]. But in some 
situation clinician may be forced to start 
antibiotics early. For example, in areas where 
both dengue infection and leptospirosis is 
common, fever with myalgia/arthralgia can 
be early feature of both dengue and 
leptospirosis and differentiation is extremely 
difficult in early days of fever and early 
initiation of antibiotic therapy is lifesaving 
in leptospirosis. So it is a common practice 
to start doxycycline in endemic areas in 
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Table-6  : Host biomarkers
Blood cellsandhematologicmarkers

Polymorphonuclearleukocyte(PMN) count, Neutrophil count, WBC count, ESR, Redblood cell(RBC) 

Count, Lymphocyte count, Haptoglobin

inflammatory markers

CRP, Procalcitonin(PCT), Calprotectin, Angiopoietin1 receptor (sTie-1), Solubleangiopoietin 2receptor(sTie-2), 

Club(Clara)cellprotein16 (CC16)

Cytokines

Interleukins: IL-6,IL-8, :IL-4, IL-6,IL-8, IL-5, IL-12, IL-13, IL-9, IFN gamma-inducible protein 10(IP-10; CXCmotifchemokine 10-

CXC10), Platelet factor 4 (PF-4), Eotaxin, TNF-related apoptosis-inducing ligand(TRAIL), Granulocyte-macrophage colony-

stimulating factor (GM-CSF), Angiopoietin (Ang), Granulocyte colony-stimulating factor ( G-CSF); Interferon (IFN), Monocyte 

chemoattractant protein 1 (MCP-1), Macrophage inflammatory protein 1 ( MIP-1), Regulated on activation, normal T cell 

expressed and secreted(RANTES)/Chemokine ligand 5(CCL5), Tumor necrosis factor (TNF), Vascular endothelial growth factor 

1 (VEGF) /FMS-like tyrosine kinase 1(Flt1)

Cell surface markers

Cluster of differentiation (CD)64, CD35, CD32, CD88, CD14, CD46, CD55, and CD59

Galectin (Gal)-9, Major histocompatibility complex class 1(MHC1), Human leukocyte antigen DR protein complex (HLA-DR), 

Toll-like receptor (TLR)
Metabolic activity markers

Glucose-CSF, Lactate-CSF, Protein-CSF, Angiopoietin-like protein (Anglpt)-3, Reactive oxygen species (ROS), Apolipoprotein E 

(apoE), Cortisol, Urea, Urea nitrogen
Other host biomarkers

Chloride-CSF, Heparin-binding protein (HBP), Lipopolysaccharide-binding protein(LBP), Serum-iron, Lactoferrin, Glial fibrillary 

acidic protein (GFAP), Prostaglandin- H2 (PGH2) D-isomerase, Soluble amyloid precursor protein (sAPP)a& b, D-Lactate-CSF, 

Soluble vascular endothelial growth factorreceptor (sVEGFR-2),Fibrinogen beta, Fibulin-1, Fibronectin (FN), Ferritin, Hepcidin, 

D-dimer, Complement component 5a (C5a), Fibroblast growthfactor (FGF), Gamma-glutamyltranspeptidase (Gamma-GT), 

Platelet-derived growth factor homodimer BB (PDGF-BB), Soluble cluster of differentiation protein 14 (sCD14), Serum 

glutamic-oxaloacetic transaminase (SGOT), Serum glutamic-pyruvic transaminase (SGPT), Surfactant protein D (SP-D), 

Host transcription signatures

Exposure Short incubation period ( < 10 days)
Intermediate incubation period (7-

28 days)

Long incubation 

period ( > 4 weeks)

Variable incubation period ( 

Weeks to years)

Contaminated food/ 

water
Cholera, bacillary dysentry

Typhoid, hepatitis A, polio, 

brucellosis 
Brucellosis Ameobiasis, Brucellosis

Animals Plague, tularamia Brucellosis, Q fever, toxoplasmosis Brucellosis Rabies,  Brucellosis

Sexual contacts Chancroid Acute seroconversion illness in HIV Hepatitis B, Syphilis HIV

Mosquitos Dengue, Yellow fever, Chickengunya Malaria Malaria, Leishmania

Ticks 
Relapsing fever, Lyme disease,  Kyasanur Forest 

Disease, Crimean-Congo Hemorrhagic Fever

Ehrlichiosis, Lyme disease,  Rocky 

Mountain spotted fever

Sick contacts Respiratory tract infections, Influenza, IMN

Table- 7 : Type of exposure and incubation period of common disease
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patients with fever with myalgia/arthralgia, 
empirically in early days[52,53].

Step-5: In AUFI if fever persists and 
initial RDI is negative, start empirical 
antibiotics.
Re-examine the patient and look for any 
localizing features at frequent intervals and 
if present evaluate and manage as per 
guideline for ADFI. Also look for danger 
signs or evidence of impending 
complication. If fever is still persisting and 
there is no localizing features and RDT sare 
negative consider common infection in that 
area and the possible infections in that 
particular patient. Usually bacterial infection 
due to enteric fever, leptospirosis and scrub 
typhus are common causes of fever in 
endemic area, so that we should start 
empirical antibiotic treatment covering 
these organisms[52-55]. Doxycycline, 
Azithromycin or ceftriaxone covers 
common infectious agents.  Doxycycline is 
usually started as 100 mg twice daily, 
whereasazithromycinis given 1000mg on 
day one, followed by 500 mg daily for next 5 
days. Most of the clinicians prefer to take 
sample for blood culture before starting 
empirical antibiotics [18,56].

Step-6: If fever persists in AUFS 
evenafter initial empiric antibiotic 
treatment, re-evaluate and consider need 
for changingantibiotics
Experts in the field havedifferent opinion at 
this stage. Some prefer to stop further 
antibiotic and re-evaluate the patient with 
investigations like routine blood and urine 
examination, liver function test, blood 
culture and imaging, whereas  some others 
initiate another 3-5 days of empiric 
antibiotic therapy with a different agent like  
Beta lactam antibiotic (if not used earlier) 
along withfurther investigations.

Step-7: If fever persists even after empiric 
antibiotics, all the investigations are 
negative and the duration of fever 
extends almost two weeks, consider 
further workup as perguideline for 
evaluation of FUO.
If the subsequent evaluation give specific 
diagnosis manage as per the diagnosis, but if 
all the evaluation in negative and still fever 
persist, evaluate as a case of FUO [18,57]. It 
is alarming to note that, various studies 
showed that the proportion of undiagnosed 
AUF ranges from 8% to 80% even after 

relevant investigations[4,58]. But the good 
thing about acute undifferentiated febrile 
illness is that more than 95% of cases resolve 
and only less than 5% progress to FUO. We 
wish to mention that the algorithm we 
prepared is based on common causes, which 
can vary according to geographical area and 
it will not cover atypical presentation. So 
the algorithm is not a substitute for clinical 
judgment, but supplement in physicians’ 
decision making.

Approach to fever in travelers
With easy availability and affordability of 
various mode of transportation, the whole 
world has become a “global village” and 
acute febrile illness in travelers is a common 
clinical problem[59]. Fever in travelers can 
be due to various causes, but always 
consider cause of fever that is common in 
non–travelers, as etiology in travelers also.  
Respiratory tract infection, urinary tract 
infection and acute gastroenteritis are 
common cause of fever in travelers[60]. The 
cause of fever that needs special 
consideration in travelersincludes malaria, 
enteric fever, dengue fever, viral hepatitis, 
rickettisial infections etc [61]. In addition to 
the routine clinical examination in patients 
with AFI, details regarding immunization 
status, chemoprophylaxis, travel history, 
exposure history and idea about incubation 
period of common infectionswill help in 
diagnosis of fever in travelers (flow chart).

Immunization status
Vaccination against hepatitis A, hepatitis B 
and yellow fever offers protection against 
these and effectively rules out these 
infections, whereas vaccination against 
typhoid fever offers only 70% protection 
and hence it should be considered as a 
possibility even in immunized 
individuals[62,63].

Chemoprophylaxis
It is a common practice to take 
chemoprophylaxisagainst malaria in 
travelersvisiting endemic area which 
effectively reduce the risk of malaria.  But it 
is not completely protective and various 
studies reported poor adherence to anti-
malarial regimen in travelers, indicating the 
need to consider malaria as a diagnostic 
possibility even in those who took 
chemoprophylaxis [62]. It is also reported 
that the development of clinical symptoms 
of malaria is also delayed in those who took 

anti-malarial chemoprophylaxis [64].

Travel History
A detailed travel history regarding exact 
place of visit, season of the place visited, 
purpose of visit and occupational or 
recreational activities involved, and the 
place and type of accommodation provided 
will give clue to diagnosis. Clinician should 
be aware of specific infection that is 
common in that particular area [13,65-
69].Centerfor disease control (CDC) 
publishes updated health information for 
international travel and details of specific 
infection in different locations andis 
available in the CDC 
websitehttps://wwwnc.cdc.gov/travel 
/www.cdc.gov/travel, which will be very 
useful for clinicians.

Exposure History
Exposure to various types of food, drinking 
water, insect bite, animals, sexual exposure, 
illness among fellow travellers and exposure 
to sick contacts give clue to the cause of 
fever [70,71].(see table 7)

Incubation period
The date of travel/exposure and date of 
onset of first symptom, in travelers will give 
us an idea about the incubation period of 
that particular illness, which will help us to 
narrow down our differential diagnosis (See 
table 7). An incubation period of less than 2 
weeks usually rule out diseases with long 
incubation period like amoebic liver  
disease, filariasisetc, where as an incubation 
period of >3 weeks rules out the  disease 
with short incubation period like Bacillary 
dysentery, dengue, chickunguniya etc. The 
incubation period of plasmodium 
falciparum ranges from 8 days to 40 days, 
but can be lengthened if patient has taken 
antimalarial chemoprophylaxis [64]. But in 
plasmodiumvivax, plasmodiumovale and 
plasmodiummalariae infection, incubation 
period can be prolonged for several months 
to years. Similarly infection like 
strongyloidesandschistosomiasis can 
manifest many months or years after 
exposure.Most case of plasmodium 
falciparum present withinone month of 
exposure, where plasmodium vivax present 
after one month.

Health status of the patient before travel
Health status of the patient before travel like 
cardio pulmonary disorder, malignancy, 
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immuno suppression and asplenia gives 
clues to the probable caus of fever.

Conclusion
Acute febrile illness is a common clinical 
problem and the diagnosis is challenging. A 
stepwise evaluation considering the 
diagnostic possibilities in that geographical 

area with special consideration to patient 
characteristics will help to tackle most of the 
cases. Fever in travelers can be due to 
common causes seen in non-travelers or can 
be infection specifically related to travelling. 
In addition to usual history and physical 
examination, a detail regarding 
immunization, chemoprophylaxis, travel 

history, history of various exposures and 
knowledge about incubation period help in 
clinical diagnosis of cause of fever in 
travelers.
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