Acute unspecified fever in returning travellers
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Hospital Clinic Barcelona



36 year—old man

What are the most likely diagnoses?

What diagnostic tests should we perform?

Should we have prescribed different empirical antibiotics?

Should we consider any public health related issue?

AUFI

Neurological impairment, hypotension

CRP x20, AKI

Thrombocytopenia, hemoconcentration

Negative malaria test

Blood cultures

Ceftriaxone
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Imported Febrile 1llnesses

e Main cause of hospitalization in returned travelers

* Thereis a myriad of causes. Chaiienging etiological diagnosis.

Lack of sensitive and specific diagnostic tests (for some microorganisms).

Need for empirical antibiotics.

An important proportion of cases remain undiagnosed.




Fever in a Returning Traveler

t

Initial Risk Assessment

Assess qSOFA score (altered mentation, tachypnea, hypotension)
Assess for signs of severe disease (cyanosis, meningism, peritonism, digital gangrene)
Possible highly transmissible infection? If yes, isolate patient as appropriate

Consolidation (Clinically or on Chest Film)
If bacterial pneumonia suspected, treat as community-acquired pneumonia
Consider highly transmissible infections (influenza, tuberculosis, MERS-CoV, measles)

Consider unusual infections with

Katayama fever, scrub typhus, melioidosis)

If eosinophilia consider filariasis,

pulmenary involvement (Q fever, psittacosis, leptospirosis,

strongyloidiasis, fungal infections

|

Fever with Respiratory
Symptoms

v

]

)

Possible Severe Disease (qQSOFA Score =2
or Other Clinical Concern)

Resuscitate if patient in shock
Perform blood cultures

Obtain malaria films or RDT, if appropriate; treat
severe malaria with parenteral artesunate,

followed by ACT

Consider empirical antibiotic treatment, taking
into account possible pathogens and likely

AMR patterns

Histary, examination, and investigations (as for

qSOFA score <2)

Consider causes of life-threatening tropical
infections, as well as cosmopolitan causes

of sepsis

Assess risk of highly transmissible infection

Risk assessment:

Uncomplicated Disease (qSOFA Score <2 and No Signs of Severe Disease)

History: travel, fever onset, symptoms, possible exposures

Examination: rash, jaundice, altered mentation, neck stiffness, cellulitis,
abdominal tenderness, pulmonary consolidation, eschar, lymphadenopathy,
genital sores, eye signs

Suspected life-threatening tropical infection?
Suspected highly transmissible infection?
Isolate patient as appropriate
Investigations: CBC, biochemical studies (e.g., LFTs and creatinine),

C-reactive protein, blood cultures, chest film, urine microscopy and

culture, baseline serologic tests, whole-blood EDTA sample for PCR, saving
of serum for later testing, and specific investigations for focal disease; RDTs
for diseases endemic in the visited areas (e.g., dengue, leptospirosis, and
rickettsioses for Southeast Asia)

Within 4 Days after Return from Country Where an
Outbreak of Influenza or a Pandemic Was Occurring
Test for influenza with rapid test or PCR
Treat with neuraminidase inhibitor
Isolate at home (or in hospital, if avian influenza suspected)

Fever with Jaundice

Rule out possible life-threatening infections (lepto-
spirosis, severe malaria, viral hemarrhage fevers,
yellow fever, severe dengue, Carrién's disease)

Consider acute viral hepatitis (hepatitis A, B, C, E),
CMV, EBV (serologic tests)

Consider acute cholangitis — stones, liver flukes
(ultrasound, blood cultures, stool examination)

Fever with Abdominal Pain or Tenderness

(without Diarrhea)
Consider:

\ v

Suspected Life- Malaria
Threatening Possible
Tropical Infection ‘

v

Cosmopolitan causes (e.g., appendicitis, urinary
tract infection, cholecgystitis, pancreatitis)
Enteric fever (blood culture)

—

Obtain thick and
thin blood films
or RDT

Y

—

P. falciparum ¢

malaria

P. vivax, P. ovale,

Severe Falciparum

or Knowlesi Malaria

Treat with parenteral

artesunate, followed
by ACT

a P. malariae, or

P. knowlesi malaria

Eschar Present
Consider scrub typhus
or spotted fever
group rickettsial
infection
Diagnosis: serologic
tests or PCR
Empirical treatrment:
doxycycline
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Urgent Hospital Admission
If gSOFA score =2, consider ICU
care
If highly transmissible disease
suspected, isolate patient
as appropriate

Uncomplicated
Falciparum
Malaria
Treat with ACT
Consider hospi-
talization
for 24 hr

Uncomplicated
Nonfalciparum
Malaria
Treat with ACT
or chloroquine,
with or without
primaquine

Rash Present
Consider dengue,

Undifferentiated Nonmalarial
Fever
Consider:

Cosmopolitan causes (e.g.,
urinary tract infection,

EBV, viral URTI, cellulitis,
abscesses)

Common tropical or subtropical
causes (e.g., dengue, rickett-
sial infections, leptospirosis,
chikungunya, Zika virus [all
diagnosed on serologic tests,
Ag detection, or PCR] and
enteric fever [blood cultures])

Consider empirical antibiotics

(doxyecycline or azithromycin)

to cover rickettsia and

leptospirosis

Giardiasis (stool microscopy, Ag detection, PCR);
treat with tinidazole or metronidazole

Acute cholangitis — stones, liver flukes (ultrasound,
blood cultures, stool examination)

Liver abscess — pyogenic or amebic (blood cultures,
ultrasound, serologic tests)

L Fever with Diarrhea
Common causes
Travelers’ diarrhea (ETEC, norovirus)
Giardiasis
Cryptosporidiosis
Campylobacter infection
Shigellosis
Montyphoidal salmonellosis
Intestinal amebiasis
Diarrhea is usually self-limiting, though empirical anti-
biotics may reduce symptom duration

chikungunya, Zika
virus and rickettsial

¥
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infections, acute HIV
infection, measles,
Katayama fever
Consider empirical
doxycycline for
rickettsia, once
dengue ruled out

Prolonged Fever (>7 Days)
Consider enteric fever (empirical
treatment with IV ceftriaxone),
endocarditis (echocardiogram),
tuberculosis, brucellosis,
visceral leishmaniasis, Q fever,
abscess, noninfective causes

Severe, Prolonged or Bloody Diarrhea
Investigate with stool microscopy and culture, blood
cultures, stool PCR or Ag detection; sigmoidoscopy
with biopsy to rule out inflammatory bowel disease
Rehydration and empirical treatment with macrolides
or fluoroquinolones (tinidazole or metronidazole,
if amebiasis or giardiasis suspected)

Thwaites, et al. N Engl ] Med 2017; 376:548-560
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Original Article
Aetiology of fever in returning travellers and migrants: 30 studies included:
a systematic review and meta-analysis 26 case-series (=100 cases)

4 case-control studies (predictors)

18,755 febrile travelers
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Evaluating Feasible tools for etiological diagnosis
of Fever to Orientate management in

the Returning Traveller (EFFORT)

EFFOR T

Prospective multi-center

cohort study

500 undifferentiated fevers

Nov 2017 — Nov 2019
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Adult returning traveller (<28 days)
Temperature (237.52C)* in the last 72 hours

Exclusion criteria
—» Need forisolation in a high-level isolation unit
Not willing to participate / not capable to sign IC

Y

Detailed anamnesis +
thorough physical exam (including skin)

1- Blood smear / malaria RDT

\ 4
Thick and thin blood smear™ if travel to malaria endemic area in the last year and/or 2- PCR / serolosy DENV. CHIKYV. ZIKV (<14—d)
Plasmodium Ag (if no expert microscopist available or the patient has taken drugs with antimalarial activity) gy ’ ’
l 3- PCR /serology Leptospira spp. (water exposure)
Fever with prominent cough and/or 4- Blood cultures
diarrhoea (23 stools/day) and/or
cellulitis and/or symptoms of UTI 5- HIV (p24 Ag + anti-HIV) (exposure)
Yes Ng = = =~ - 6- Rickettsia spp. serology (exposure)
/ S
V 4 .
Sol** / AUFI \
. . . . \
Source of infection [ Acute Undifferentiated |
\ : /
\ Febrile Illness
N ’
~ - _ P



Acute undifferentiated febrile illness (AUFI) N =455

e Malaria 96 (21.1)

o Viral infections 132 (29.0)
Arbovirus 108 (23.7)

Dengue virus 92 (20.2)
Chikungunya 9(2.0)
Zika virus 6(1.3)
West-Nile virus 1(0.2)
Tick-borne encephalitis 1(0.2)
Other viral infections 24 (5.3)
HIV 5(1.1)
CMV 7(1.5)
EBV 2 (0.4)
HAV 2 (0.4)
Hantavirus 1(0.2)
Other viruses* 7 (1.5)

o Bacterial infections 82 (18.0)
Rickettsia 46 (10.1)
Leptospira 21 (4.6)
Enteric fever 6 (1.3)

Q fever 6(1.3)
Syphilis S(1.1)
Other bacteria*? 7 (1.5)

e Other infections 15 (33]

Mycobacteria 3(0.7)
Helminths 9(2.0)
Acute schistosomiasis 7 (1.5)
Other helminths™? 2(0.4)
Histoplasmosis 3(0.7)

o Undiagnosed AUFI 136 (29.9)

« Non-infectious diseases*

7

15 (3.3)

Malaria
B Virus
BN Bacteria
I Other inf
B NO INF
B Undiagnosed




Number of cases
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== == Mmalaria == arbovirus == bacteria

Ae. albopictus

1 2 3 - 5 6 i 8 9 10 11 2

Months of the year
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France
2010 CHIKV (2 cases)
2010 DENV (2 cases)

2013 DENV (1 cases)

2014 DENV (4 cases)*
2014 CHIKV (12 cases)

2015 DENV (8 cases)

2017 CHIKV (9 cases)

2018 DENV (8 cases)*

2019 DENV (9 cases)*
2019 ZIKV (3 cases)

2020 DENV (14 cases)*

2021 DENV (2 cases)*

2022 DENV (65 cases)*

Portuga

| (Madeira)

2012-2013 DENV (>2200 cases)

-3
=,

b

* >1 outbreak

Spain

4 Italy

2007 CHIKV (330 cases)

]
2017 CHIKV (489 cases)

2020 DENV (11 cases)

2018 DENV (4 cases)

2019 DENV (2 cases)

2022 DENV (2 cases)

Ny

2010 DENV (10 cases) [

4

Established
Introduced
Absent

No data

Unknown
Qutside scope
Barzon L. | Clin Virol 2018;107:38-47

https:/ /www.ecdc.europa.eu/en/all-topics-z/ dengue/ surveillance-and-discase-data/autochthonous-transmission-dengue-virus-cueca

https://www.ecdc.europa.eu/en/publications-data/aedes-invasive-mosquitoes-current-known-distribution-march-2022



The use of dengue RDT

Table 1
Probabilistic cost analysis of dengue rapid-diagnostic tests (RDT) in travelers with undifferentiated non-malarial fevers (UNMF).
Test RDT targets RDT sensitivity (%) (95% CI) RDT specificity (%) (95% CI) RDT price (€) Savings per patient? (€) (95% CI) Reference
A NS1 82.7 (74.4-93.0) 99.6 (98.8-100) 3.77 342.63 (334.64-350.61) [6]
B NS1 95.8 (78.9-99.9) 97.9 (94.6-99.4) 7.60 389.31(381.25-397.38) [7]
C NS1, IgM, 1gG 68.1 (55.7-78.5) 100 (90.6-100) 10.00 289.08 (281.23-296.93) [8]

4 Estimated savings per patient with UNMF tested.

Hospitalizations: {, 53.6% (95%Cl: 33.9 — 72.5)
Savings 289.08-389.31 USD
Empirical antibiotic: { 46.4% (95%Cl: 27.5 — 66.1)
Increase Case Detection Rate

D. Camprubi-Ferrer, F. Ramponi, L. Balerdi-Sarasola et al., Rapid diagnostic tests for dengue would reduce hospitalizations, healthcare costs
and antibiotic prescriptions in Spain: A cost-effectiveness analysis, Enferm Infecc Microbiol Clin., https://doi.org/10.1016/j.eimc.2022.12.009



Causes of non-malarial fever in Laos: a prospective study

101 (13%) [ Dengue fever
156 (20%) HEE Scrub typhus
12 (g;%)! Bl Influenza
S00L%) . JEV
o 22 (3%) Bl Leptospirosis
3 1 A) D RI [ Bacteraemia
. 43 (5%) [ Malaria
Doxycycline B Murine typhus
. [ Undetermined Rickettsia spp
Res pon din g 3 Multipathogens
122 (15%)
IlIness 109 (14%)

112 (14%) 115 (14%)

(N=799)

Mayxay M. Lancet Glob Health 2013;1:e46-54



60

Confirmed Probable

Total DRI o
(n=106)
Rickettsia spp. 55(51.9)
o SFG Rickettsia 39 (36-8) 0
e TG Rickettsia 3(2-8)
e Rickettsia (unspecified) 13 (12-3)
Cowiella burnetii 16 (15-1) * - 0
| DRI are responsible for 30%
Bartonella spp. 15 (14-2)
o Bartonella henselae 6 (5.7) . of undifferentiated NMF
e Bartonella quintana 1(0.9)
e Bartonella (unspecified) 8 (7-5)
Leptospira spp. 13 (12-3) 10
Anaplasma phagocytophilum 10 (9-5)
Treponema pallidum 5(4-7) 0
Orzent-m tsutsugamz.:slaz 3(2-8) . \\\\,& oL)QQ‘ &Qj\ &Qp | & d\\f}\‘* & ég%\
Borrelia burgdorferi 1(0-9) & & ¥ o® & § & &
Chlamydia trachomatis 1(0-9) oo?d Q,O‘&O « ©° \g?\O & &
o P

Camprubi-Ferrer D, Oteo JA, Bottieau E, Genton B, Balerdi-Sarasola L, Portillo A, Cobuccio L, Van Den Broucke S, Santibaiez S, Cadar D, Rodriguez-Valero N,
Almuedo-Riera A, Subira C, d'Acremont V, Martinez MJ, Roldan M, Navero-Castillejos J, Van Esbroeck M, Mufioz J. Doxycycline responding illnesses in returning
travellers with undifferentiated non-malaria fever: a European multicentre prospective cohort study. J Travel Med. 2023 Feb 18;30(1):taac094.



Doxycycline Azithromycin Ceftriaxone Penicillin Quinolones
Anaplasmosis T —
(A. phagocytophillum) pprop
Bartonellosis Appropriate Appropriate Appropriate

(B. henselae, B. quintana)

Tick-borne relapsing fever and
Lyme borreliosis (B. recurrentis,
B. miyamotoi, B. burdorgferi)

Appropriate

Melioidosis
(Burkholderia pseudomallei)

Infection by Chlamydia spp.

Enteric fever (Salmonella typhi

Appropriate

Appropriate

Appropriate

Appropriate

and paratyphi)
Q fever (Coxiella burnetii) Appropriate Appropriate
Leptospirosis Appropriate Appropriate Appropriate Appropriate Appropriate
Scrub typhus Appropriate Appropriate @
(Orientia tsutsugamushi) pprop pprop
Spotted fever group rickettsiosis Appropriate Appropriate @
Typhus group rickettsiosis Appropriate Appropriate @

Appropriate

Appropriate @

Appropriate Appropriate

Appropriate

*Appropriateness (based on the available literature and expert opinion of the authors) used for the rough estimation of the therapeutic appropriateness of the most common antibiotics.
« Although considered appropriate for the study, resistant strains have been reported.
B Empirical treatment with quinolones not appropriate due to the increasing report of resistances.



Combinations of antibiotics

Treated inappropriately
Doxy + Ceftri 4 (3%)
Ceftri + Azithro 23 (18%)

p<0-001

2 (38)
Duration of fever*
Undiagnosed*? appropriately treated 0.5 (0-2) days
Undiagnosed not appropriately treated 3 (1-6) days

*After ATB initiation
*2 By routine diagnostic methods P=0-003

Camprubi-Ferrer D, Oteo JA, Bottieau E, Genton B, Balerdi-Sarasola L, Portillo A, Cobuccio L, Van Den Broucke S, Santibaiez S, Cadar D, Rodriguez-Valero N,
Almuedo-Riera A, Subira C, d'Acremont V, Martinez MJ, Roldan M, Navero-Castillejos J, Van Esbroeck M, Mufioz J. Doxycycline responding illnesses in returning
travellers with undifferentiated non-malaria fever: a European multicentre prospective cohort study. J Travel Med. 2023 Feb 18;30(1):taac094.



TAKE HOME MESSAGES

Travelers with AUFI more severe disease than those with focal signs / symptom:s.

* >40% of cases were diagnosed with malaria and dengue, which can be diagnosed by RDT.
* Arbovirus most common and 75% diagnosed during Aedes spp. highest activity months.

* Around 30% of AUFI patients undiagnosed.

* DRI are responsible for 30% of unditferentiated NMF but are seldom recognized.

. Empirical treatment with doxycycline should be considered in any returning traveler with

acute undifferentiated fever and a negative test for malaria and dengue, particularly when

presenting severe illness.
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