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ABSTRACT 
Neglected tropical diseases (NTDs) are a group of 20 infectious 
diseases that are no longer restricted to tropical regions and that 
will be increasingly encountered by physicians of the Northern 
hemisphere. 
In this article, we review key aspects of tropical medicine relevant 
for rheumatologists or doctors working with autoimmune diseases or 
immunosuppressive drugs in order to be aware of NTDs, look out for 
them and prevent their complications. 
The article addresses four main topics:  
(i) eosinophilia workup,  
(ii)  rheumatic presentations of NTDs, such as myositis or arthritis  
(iii) lupus, granulomatosis with polyangiitis or vasculitis 

mimickers, such Leishmaniasis, Leprosy or Human African 
Trypanosomiasis and 

(iv) screening before starting immunosuppression, including 
Strongyloidiasis and Chagas disease 

NTDs should be considered and excluded in patients with relevant 
travel history or exposure in following situations: 

i. during the differential diagnosis of a suspected new 
autoimmune condition, 

ii. in case of poor response or flare of symptoms on initiating 
immunosuppressive therapy, 

iii. during systematic screening prior to starting 
immunosuppressive medication, along with blood born 
viruses and tuberculosis.  
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Introduction 
Neglected tropical diseases (NTDs) are a group of 
diseases that affect people living in or travelling to 
tropical and subtropical countries (Figure 1). 
Presentation, epidemiology, work-up and treatment 

of NTDs reviewed in this article are summarized in 
Table 1 and their geographical distribution is 
depicted in Figure 2. Raising awareness for these 
diseases is important because they may affect over 
a billion people whilst, if recognized, they are 
preventable and sometimes easily treatable. 1,2,3 

 
Figure 1: Neglected Tropical Diseases (NTDs). Of note, snake bite is an additional NTD that is not listed 
above. 
 
 
 

 

 

Figure 2: Worldmap of major NTD distribution.      : Chagas,      : Leishmania,      : Leprosy,       : 

Lymphatic filariasis,      : Melioidosis,       : Paragonimus, ,   : Schistosomiasis,     : Strongyloides,       :                            

Trypanosoma gambiense,       : Trypanosoma rhodiense,      : Yaws. Grey intensity darkening with 

raising prevalence of NTDs. 

Figure 2: World map of Neglected Tropical Diseases 
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Table 1 : NTDs 

Disease Pathogen 
Vector 
transmissi
on 

Epidemiology 
Acute 
symptoms 

Chronic 
manifestation 

Diagnosis Treatment 

Leprosy 
Mycobacterium 
leprae 

Respirator
y 

India, Brazil, 
Nepal, 
Ethiopia, 
Congo,                                                                        
Afr, S Am, 
SEA, Oceania 

 / 

Hypopigmented 
skin patch, 
thickened nerve, 
ENT destruction 

Skin 
smear 
positive 
for AFB 

Rifampicin 
+Clofazimin 
+Dapsone 6-
12m 

Yaws 
Trepnoma 
pallidum 
pertenue 

Skin 
SEA                                                                      
SSA 

Ulcer             
chancre 

Arthralgia, 
destructive bone + 
nasopharynx 
lesions 

TPHA, 
VDRL 

Penicillin, 
Azithromycin 

Melioidosis 
Burkholderia 
pseudomallei 

water 
inhalation       
ingestion           
skin 
contact 

SEA                                                                            
N Austalia                                            
C Afr                                                                             
S+C Am 

 / 

pneumonia  
abscesses 
osteomyelitis septic 
arthritis 

Blood 
culture 

Ceftazidim 2w 
then TMP-SMX 
12-20w 

Chagas 
Diasease 

Trypanosoma 
cruzi 

Triatomine        
vertical        
transplant 

C+S Am 

Chancre    
Chagoma      
Romania 
sign 

Heart, CNS 
megacolon 
megaoesophagus 
myocarditis 
meningo                
encephalitis 

Serology 
PCR                        
Blood 
cultures 

Nifurtimox               
Benznidazole 
2m 

Leishmaniasis 

L. donovani                  
L. infantum                   
L. major                 
L. tropica 

Sandflies 

VL: Sudan 
India 
Bengladesh 
Nepal Brazil                                                                                    
CL: 
Afghanistan 
Iran, Saudi 
Arabia Syria, 
Brazi Peru                                          
E Afr, S Am, S 
As, S Eur 

CL: non-
healing 
ulcer                                  
VL: kala-
azar 

VL: kala-azar HSM 
pancytopenia         
LAD                                   
CL: oral/nasal 
lesions 

Serology           
histology 
PCR                       
spleen 
bone 
marrow 
aspirates 
skin 
biopsy 

VL/MCL: 
Amphotericin B 
Pentostam 30d                                 
CL: intralesions 
Pentavalent 
Antimony 4-6w 

Human 
African 
Trypanoso       
miasis 

Trypanosoma 
gambiense                             
T. rhodiense 

Tsetse fly Africa 
fever             
chancre           
LAD 

Encephalitis                                  
sleep disorder 

Thick 
blood film         
Serum + 
CSF IgM                        
CATT, 
CIATT 

Pentamidine 
Nifurtimox 
Eflornithine 
Suramin 
Melasoprol 

Parago                   
nimiasis 

Paragonimus 
spp. 

raw 
fish/crab 

China                                                                                           
SEA                                                                            
S Am 

Persistent 
cough 
brown 
sputum 
chest pain 
night 
sweats 

Persistent cough 
brown sputum chest 
pain night sweats 

feces ova         
skin test             
serology 

Preaziquantel 
2-3d 

Lymphatic 
filariases 

Loa loa                  
Brugia malayi                
Wucheria 
bancrofti 

Loasis: 
Chrysops 
flies                                   
Others: 
any 
mosquitoes 

Loasis: C+W 
Afr                                         
Others: SSA, 
Asia Pacific 

Loasis: 
urticaria 
Calabar 
swelling 
eye worm                            
Others: 
acute 
lymphan        
gitis 

tropical pulmonary 
eosinophilia 
meningoencephalitis 
lymphangitis 
endomyocardial 
fibrosis, arthritis 

Serology            
night 
blood 
cultures               
PCR 

Pred + 
Albendazol 
/doxycyclin 
4w                             
then 
DEC/Ivermectin 

Schisto                 
somiasis 

Schistosoma 
mansoni 
S. haematobium                    
S. japonicum 

Snails                 
water 

SEA                                                                         
SSA                                                                            
S Am 

Dermatitis           
Katayama 

fever 

Liver/uro-genital 
/endomyocardial 

fibrosis 

Serology    
urine Ag 

Praziquantel 

https://esmed.org/MRA/index.php/mra/article/view/4512


  

 

 
Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/4512  4 

Neglected Tropical Diseases key aspects for the rheumatologist 

Disease Pathogen 
Vector 
transmissi
on 

Epidemiology 
Acute 
symptoms 

Chronic 
manifestation 

Diagnosis Treatment 

Stongyloides 
Strongyloides 

stercoralis 
Soil 

S+C Am                                                                          
SSA, SEA                                                                        

E Eur 

Larva 
currens        
Loefller, 

GI 

Malabsorption           
hyperinfestation 

syndrome 

Serology, 
stool O&P      
string test 

Ivermectin    

Table 1: NTD characteristics. S Am: South America, SEA: Southeast Asia, SSA: Sub-Saharan Africa, Afr: Africa, 
Eur: Europe, S: South, E: East, W: West, N: North, C: central, w: week, m: month, d: day, ENT: Ear-Nose-
Throat, CNS: central nervous system, HSM: hepatosplenomegaly, LAD: lymphadenopathy, , CSF: 
cerebrospinal fluid, GI: gastro-intestinal, AFB: acid-fast bacilli, PCR: polymerase chain reaction, L: 
Leishmania, VL: Visceral Leishmania, CL: Cutaneous Leishmania, MCL: muco-cutaneous Leishmania Pred: 
prednisone, Ag: antigen, TPHA: Treponema Pallidum Particle Agglutination Test, VDRL: Veneral Disease 
Research Laboratory, TMP-SMX: Trimethoprim-sulfamethoxazole, CATT: Card Agglutination Test for 
Trypanosomiasis, CIATT: Card Indirect Agglutination Trypanosomiasis Test, DEC: Diethylcarbamazine, O&P: 
ova and parasites 
 

Epidemiology 
Until recently, NTDs were thought to be restricted to 
low-income countries, as industrialized nations had 
eliminated them by water sanitation, vector control 
and public health infrastructures. 3,4 However, NTD 
incidence is now rising in the Northern hemisphere 
due to climate change, migration and travel. 
4,5,6,7 Currently, it is estimated that more than 10 
million Americans are infected with at least one 
NTD. 4 Due to climate change, many tropical 
species have shifted their geographic range 
towards Northern latitudes and higher altitudes. 
5,8,9,10 As such, locally transmitted outbreaks of 
dengue or leishmaniasis have recently occurred in 
Europe and the USA after decades of absence. 
4,11 Moreover, the biggest drivers of infectious 
disease events remain international trade and 
travel that has expanded dramatically over the last 
decades and with patterns that have changed: 
increase of migration to the USA from Asia and 
Latin America instead of Europe and increase of 
immigrants from non-EU countries to Europe. 
5,12,15,16,17 Infection was detected in 3.7% of 
migrants [range: 0.00 – 95.16] arriving in Europe, 
with latent tuberculosis having the highest 
prevalence. 18 As a result of travel and migration, 
diseases can be encountered in areas where their 
vector is not located: Chagas disease that was once 
confined to Latin America, is now reported in North 
America and Europe. 4,22,23   
 
Internists and rheumatologists working in high 
income countries are regularly taking care of 
patients with diagnostic challenges or at increased 
risk of infection and pathogen reactivation due to 
iatrogenic immunosuppression for their underlying 
disease. This review aims to inform them of the key 
elements to bear in mind when taking care of a 
patient who has travelled or lived in low- or middle-
income countries in terms of eosinophilia workup, 

differential diagnosis and screening before starting 
immunosuppressive therapy. 
 
1. EOSINOPHILIA WORKUP 
Eosinophilia is defined by an eosinophil count above 
500/µL and is most frequently associated with drug 
allergy, neoplasia, helminth infection and non-
infectious eosinophilic inflammatory disease, such as 
eosinophilic asthma and eosinophilic granulomatosis 
with polyangiitis (EGPA). 3,24,25 Infrequently, non-
helminthic infections, such as human 
immunodeficiency virus (HIV), human T-cell 
lymphotropic virus type 1 or 2 (HTLV1/2), Isospora 
belli, Aspergillus spp, Coccidiodes spp, 
Paracoccidioides spp, Histoplasma spp and 
Cryptococcus spp can cause eosinophilia. 24 In 
developed countries, allergy is the first aetiology 
for eosinophilia, while in tropical regions, helminth 
infection represents the main diagnosis. 24 Even in 
a patient without travel history, Ascaris, Toxocara, 
Strongyloides and Trichinella infection should be 
evoked. 27  Prevalence of eosinophilia varies 
between 8-28.5% amongst migrants and travellers 
and a helminthic cause is found in 17-76%; migrants 
being more frequently affected than travellers. 
24,26 Strongyloides stercoralis is the most common 
helminthic cause of eosinophilia in Spain and in the 
UK, regardless of the country of origin, and its rate 
has been increasing over the last years. 24,26  
 
Investigation of eosinophilia relies on the personal 
history and clinical presentation (table 2). Work-up 
should include basic laboratory studies as well as 
three stool samples looking for ova, cysts and 
parasites.  In 25-30% of travellers and migrants, 
eosinophilia remains idiopathic after investigation. 
In such patients, empiric treatment with ivermectin 
200µg/kg/d for 2 days, albendazole 400mg 
BID/day for 15 days and praziquantel 
40mg/kg/d once achieves a cure rate of over 
90%, shown by a disappearance of eosinophilia at 
3 months. 24,28  

https://esmed.org/MRA/index.php/mra/article/view/4512


  

 

 
Medical Research Archives |https://esmed.org/MRA/index.php/mra/article/view/4512  5 

Neglected Tropical Diseases key aspects for the rheumatologist 

Table 2 : Eosinophilia workup 

Disease Distribution Transmission Symptoms Diagnosis Treatment 

Without travel history 

Toxocara 
canis/cati 

Worldwide  Dog/cat feces 
VLM encephalitis 
myocarditis OLM 

Serology  
Albendazole +/- 
CS for VLM/OLM 

Fasciola hepatica Worldwide 
Ingestion of 
water plants 

Hepatomegaly urticaria 
abdo pain 

Serology 
stool ova 

Triclabendazole 

Trichinella spiralis Worldwide 
Undercooked 

meat 

Myalgia, myositis, 
edema, myocarditis, 
meningitis, vasculitis 

Serology, 
stool larvae 

Albendazole 
Mebendazole 

+/- CS 

Anisakis spp. Worldwide Raw fish 
Acute GIS, chronic 

sensitization 
Endoscopy 

visualization 
Self-limited, 

Albendazole? 

Ascaris spp. Worldwide Feco-oral 
Loeffler, GIS, 

malabsorption, 
malnutrition, obstruction 

Stool ova 
Benznidazole + 

piperazine 

Echinococcus spp 

Worldwide, 
mostly 

pastural 
communities 

Ingestion of dog 

feces 

Slowly growing 
mass/syptoms; abrupt 

symptoms if rupture 

Serology 

imaging 

Albendazole, 
Praziquantel, 

PAIR procedure, 
surgery 

Strongyloides 
worldwide; 

mostly  
sub/tropics 

Barefoot walking 
larva currens, Loeffler, 

GIS malabsorption 
Serology, 

stool larvae 
Ivermectin 

With travel history to LIC/tropical country 

<2 years 

Paragonimus spp. 
SEA, S Am, 

Pacific 
Raw 

crab/crayfish 

Persistent cough brown 
sputum chest pain night 

sweats 

feces ova         
skin test             
serology 

Praziquantel 2-
3d 

Angiostrongylus 
cantonensis 

SEA, Pacific, 
Africa, S Am 

Raw snails eosinophilic meningitis Larvae in CSF Supportive 

<2 years or >2 years  

Schistosoma spp. 
Africa, Asia,          

S am 
Snails/water 

dermatitis, Katayama 
fever, GI/urogenital 
inflammation/fibrosis 

Serology    
urine Ag 

Praziquantel 

Strongyloides 
worldwide, 

mostly 
sub/tropics 

Barefoot walking 
larva currens, Loeffler, 

GIS, malabsorption 
Serology, 

stool larvae 
Ivermectin 

Cysticerca 
C+S Am, SSA, 

SEA 
feco-oral 

epilepsy, ocular/muscle 
nodules 

Serology 
Albendazole + 
Praziquantel + 

CS 2-4w 

Filariasis 

Loasis: C+W 
Afr                    

Others: SSA, 
Asia Pacific 

Mosquito/flies 

TPE meningoencephalitis 
lymphangitis 

endomyocardial fibrosis, 
arthritis 

Serology            
night blood 

cultures               
PCR 

Pred + 
Albendazole/ 
doxycyclin 4w                             

then 
DEC/Ivermectin 

Ankylostomiasis 
tropics/coal 

mines 
Skin 

Loeffler, anaemia, 
malabsorption edema 

Stool ova Benznidazole 

Gnathostoma 

spingerum 
SEA Raw fish 

GIS, VLM, eosinophilic 

meningitis 
Serology         

Albendazole/            

Ivermectin >21d 

Table 2: Eosinophilia work-up. CS: cortico-steroids, OLM: ocular larva migrans, VLM: visceral larva migrans, 
GIS: gastro-intestinal symptoms, SEA: Southeast Asia, S Am: South America, C+S Am: Central and South 
America, SSA: Sub-Saharan Africa, C+W Afr: Central and West Africa, d: day, CSF: cerebrospinal fluid, 
Ag: antigen, TPE: Tropical Pulmonary Eosinophilia, PCR: polymerase chain reaction, DEC: Diethylcarbamazine 
 
2. RHEUMATOLOGIC MANIFESTATIONS OF 

TROPICAL DISEASES 
Presentation with arthralgia, myalgia, fatigue, 
weight loss, fever or rash may be presenting 
features of immune-mediated inflammatory 
diseases (IMID),  such as, rheumatoid arthritis, 
ankylosing spondylarthritis, psoriatic arthritis, 
vasculitis or connective tissue disorders or they may 

have an infective, post-infective or reactive 
aetiology. 30,31 Parvovirus B19, Rubella, hepatitis 
B and C virus, HIV, tuberculosis and toxoplasmosis 
can present as IMID-mimickers regardless of travel 
history, whilst dengue, Chikungunya, Brucella, 
leprosy, fungi, parasites and helminths must be 
ruled out in a returning traveller or a migrant. 
29,32,33,34,35,36,37 There have also been 
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reports of inflammatory diseases that had been 
misdiagnosed as infectious diseases.  For example, 
in the Byzantine era, some individuals were exiled 
into the Judean desert with Leprosy. Excavations, 

millennials later, have revealed that they had 
psoriatic arthropathy and not Leprosy. 38 Specific 
features of rheumatological presentations of 
tropical diseases are summarized in Table 3. 

 
Table 3: Rheumatological presentations of NTDs 
 

 
Table 3: Rheumatological presentations of NTDs. ACR: American College of Rheumatology, PAN: Polyarteritis 
Nodosa 
3. TROPICAL DISEASES MIMICKING 

AUTOIMMUNE CONDITIONS 
In addition to the rheumatological presentations of 
NTDs, some NTDs can mimic autoimmune conditions. 
They have to be ruled out in a patient with travel 
history to tropical or subtropical regions –including 
the Mediterranean basin, presenting with symptoms 

compatible with an autoimmune condition or a 
flare-up of a known rheumatological condition. 
 
3.a. Lupus-mimickers  
In 2019, the European League Against Rheumatism 
(EULAR) and the American College of 
Rheumatology (ACR) developed new classification 
criteria for systemic lupus erythematosus (SLE) with 

https://esmed.org/MRA/index.php/mra/article/view/4512
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a sensitivity of 96.1% and a specificity of 93.4%. 
These diagnostic criteria are based on positive 
antinuclear antibodies (≥ 1:80 on Hep-2 cells) 
followed by additive weighted criteria such as 
arthritis, rash, serous effusion, nephritis, cytopenia, 
autoimmune haemolysis, anti-double-stranded DNA 
(dsDNA), antiphospholipid antibodies and low 
complement proteins. 41,42 Visceral leishmaniasis, 
Mycobacterium leprae, and African Trypanosomiasis 
can fulfil the 2019 EULAR/ACR criteria hence 
presenting as SLE mimickers. 41,43,44,45 
 
Leishmaniasis is caused by different species of 
Leishmania protozoa transmitted by phlebotomine 
sandflies. Leishmania is an obligate intracellular 
parasite of lymphoid organs that can cause 3 
distinct clinical pictures: visceral leishmaniasis (VL) 
when the parasite disseminates to the spleen, lymph 
nodes, bone marrow and liver; cutaneous 
leishmaniasis (CL) when it is limited to phagocytes of 
the skin, or mucocutaneous leishmaniasis (MCL) when 
spreading from the skin to nasal or oro-pharyngeal 
mucosa. 11,20,43,46 VL affects 50.000-400.000 
people annually, mainly in Brazil, Bangladesh, 
India, Nepal and Sudan; France, Italy, Spain and 
the USA are endemic countries. Almost 2000 cases 
are reported annually in Europe, mostly in people 
living or travelling to the Mediterranean Basin with 
some kind of underlying immunosuppression. 46 VL 
is fatal in 95% of cases if left untreated and is 
characterized by chronic fever, weight loss, 
pancytopenia, polyclonal 
hypergammaglobulinemia, hepatosplenomegaly 
and anaemia. 11,20,43 One study reported that 
80% of VL patients had ANAs >1/80, 4% had 
raised dsDNA and 27% raised rheumatoid factor 
(RF). Other reports have shown that VL patients can 
harbour anti-Sm, anti-cardiolipin antibodies or 
complement activation. 43,44,47 A case series from 
Santana et al. reported 18 cases of VL leading to 
an inappropriate suspicion of SLE and 10 cases of 
SLE with VL mimicking a lupus flare. 47 Massive 
splenomegaly and high CRP were more common in 
VL, whereas arthritis and low complement were 
more common with SLE diagnosis. 47,50  
 
Leprosy is a chronic granulomatous disease caused 
by Mycobacterium leprae (ML). Although ML cases 
have diminished drastically over the last decades, 
its prevalence remains stable since 2005, with 
200.000 cases reported annually, mainly in India, 
Brazil, Indonesia, Bangladesh, Ethiopia, Nigeria 
and Tanzania. 21,48,49,50 As incubation may be 
as long as 20 years, travel may have occurred a 
long time before diagnosis and in some cases, 
treatment with Tumour Necrosis Factor inhibitors 
unravels a dormant disease. 21,48,49,51 In 2018, 
50 new cases were diagnosed in Europe and 185 

in the USA. 21 Patients typically present with 
hypopigmented hypaesthesic skin patches and 
thickened peripheral nerves that can lead to paresis 
or paraesthesia. 48,49 However, leprosy can also 
present with Rheumatoid-like arthritis or 
spondylarthropathy-like arthritis (25-62%), a rash 
(72%), malar rash (44%), photosensitivity (29%), 
positive ANA >1/80 (30%), antiphospholipids 
(98%) or lymphopenia (19%) and thus be 
misdiagnosed as SLE or as lupus flare. 
45,51,52,53,54,55,56 Other features that can be 
seen are oral ulcers, orchitis, mononeuritis multiplex, 
erythema nodosum, lymphadenopathy, uveitis, 
necrotizing vasculitis, haemolytic anaemia, 
glomerulonephritis, RF, ANCA, dsDNA, anti-CCP, or 
anti-Sm. 45,48,56,59 Numerous cases are reported 
where patients were misdiagnosed as lupus and 
leprosy diagnosis was finally made after clinical 
worsening under steroid, hydroxychloroquine or 
mycophenolate mofetil treatment. 57,58,59,60 
 
Human African Trypanosomiasis (HAT) is a sub-
acute protozoan illness caused by Trypanosoma 
brucei spp. that is transmitted mainly by tse-tse flies 
and is endemic in Africa only. 61 Between 2000 
and 2010, 94 HAT cases were reported in non-
endemic countries, 72% from T.b. rhodiense, usually 
in travelers infected while doing Safari tourism in 
Tanzania, Kenya or Malawi and 28% from T.b. 
gambiense, usually in migrants or long-term 
travelers from Democratic Republic of Congo (DRC). 
62,63 HAT is characterized first by a haemo-
lymphatic stage, with fever, headaches, 
lymphadenopathy, chancre, arthralgia and pruritus 
that last from months to years depending on the 
species. Secondly, it will convert to the meningo-
encephalitic stage, characterized by behavioral 
changes, confusion, sensory disturbances, ataxia 
and sleep cycle disturbances, which is almost always 
fatal without treatment. 61 Case reports of 
misdiagnosis with SLE or neurolupus have been 
published, where patients presented with persistent 
fever, malaise, headaches, pancytopenia, rash, 
serositis and arthralgia. 62,63,64,65 In those 
patients, ANA were raised (>1/80) in up to 84%, 
sometimes with polyclonal 
hypergammaglobulinemia, anti-Sm or anti-
cardiolipin antibodies. Important symptoms and 
signs suggesting HAT over SLE are the presence of 
severe headache, a chancre, a travel history to 
Africa, and large cervical lymphadenopathy 
(Winterbottom sign). 63 
 
3.b. Localized Granulomatosis with Polyangiitis 
(GPA)-mimickers 
Ear-Nose-Throat (ENT)-limited GPA is suspected 
when a patient presents with chronic inflammatory 
lesions of the sino-nasal tract, with rhinorrhea, 
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hyposmia, nasal bleeding, crusting, obstruction, 
nasal septum perforation or saddle-nose deformity. 
66 ANCA, mainly of proteinase 3 (PR3), but 
sometimes of myeloperoxidase (MPO) specificity 
are present in 90% of generalized GPA patients, 
but can be rarely detected in RA, SLE, Crohn’s 
disease, HIV and cocaine-abuse. New ACR/EULAR 
classification criteria for ANCA vasculitis have been 
published in 2022 combining clinical, laboratory, 
imaging and biopsy criteria. 67 To be used as 
diagnostic criteria on an individual level, alternate 
diagnoses mimicking vasculitis should be excluded. 
Differential diagnoses include chronic rhinosinusitis, 
cocaine-abuse and extranodal natural killer or T-
cell lymphoma (NKTL). More rarely, infectious 
diseases, such as HIV, TB, Syphilis, Klebsiella or 
Histoplasma infection or autoimmune affections, 
such as EGPA, sarcoidosis, relapsing polychondritis, 
SLE and Crohn’s disease have to be excluded. 
68,69,70,71 Leprosy and cutaneous or 
mucocutaneous leishmaniasis are NTDs that can 
cause chronic inflammatory lesions of the sinonasal 
tract and thus should be considered in patients 
presenting with symptoms of limited GPA and 
having a migratory or travel history from the South 
of France southward. Furthermore, these NTDs are 
characterized by granuloma on histology and they 
can present with raised ANCA levels, thus easily 
fulfilling ACR criteria for limited GPA. 
66,67,69,70,71,72,73,74,75 
 
In leprosy, the nasal cavity is usually the initial and 
most frequent site of involvement, with more than 
95% of the patients presenting with symptoms of 
chronic rhinosinusitis. 69,70,71,73,75,76,77,78,76 
oreover, 36-48% of lepromatous patients display 
external nasal deformities and 9-34% develop 
septum perforations. 71,75,77 Furthermore, 
leprosy can lead to ear deformities in 38-73%, 
involve paranasal sinuses, the larynx or the oral 
cavity in 19-60% and can cause eye deformities in 
22-48%, facial nerve palsy in 10-25 % or facial 
hypopigmentation. 75,79,80 ANCA, being mostly 
p-ANCA, can be raised in up to 28-62% of leprosy 
patients. 73 Canacho et al. reported a case of a 
Colombian patient living for 10 years in the US who 
was diagnosed with leprosy after years of 
unsuccessful treatment for resistant chronic rhinitis. 
Lockwood et al. also reported various leprosy 
patients misdiagnosed as GPA, vasculitis, 
sarcoidosis or cutaneous TB in the UK. 74,81  
 
Cutaneous Leishmaniasis (CL) is the most common 
form of leishmaniasis, affecting 1.5 million people 
worldwide annually. More than 90% of CL cases 
occur in Iran, India, Pakistan, Afghanistan, Syria, 
Saudi Arabia and Algeria. In Europe, Spain and 
Portugal are endemic countries. 82 It presents as a 

slowly evolving chancre that will heal spontaneously 
within a year. Mucocutaneous leishmaniasis (MCL) 
can complicate CL in Central and South America 
(essentially Bolivia, Brazil and Peru) and lead to 
chronic nasal inflammation, stuffiness, septum 
ulceration and perforation. 68,69,70,72,76,82 
Travel, migration and climate change are 
spreading these diseases to non-endemic countries 
such as Northern America, the North of Italy, the 
Jura region in France and Central Europe. 76,83 In 
Europe, imported cases are increasing and 
originate mainly from backpackers to Central and 
South America and tourists to the Mediterranean 
region.  Two patients, one from Bolivia and one 
from Germany with a travel history to Panama, 
were reported in Spain, and one Brazilian patient 
was reported in the US, with chronic rhinorrhea, 
bleeding, crusting and necrotic areas that were 
misdiagnosed and treated as GPA or NKTL. 
Diagnosis of MCL was made after treatment failure 
and disease progression despite prednisone, 
cyclophosphamide, methotrexate, azathioprine or 
CHOP chemotherapy. 76 All cases mentioned 
above were ANCA negative and eventually 
achieved remission with IV liposomal amphotericin 
B. 76 
 
3.c. Vasculitis-mimickers 
Vasculitis has been reported with leishmaniasis, 
angiostrongyliasis, Chagas’ disease, amoebiasis, 
ascariasis, leprosy and toxocariasis. Leishmaniasis 
can manifest as cutaneous vasculitis with 
dermatomyositis-like eruption, accompanied by 
myositis, glomerulonephritis or interstitial 
nephritis.35 Angiostrongyliasis can cause 
pulmonary and intestinal vasculitis on top of the 
eosinophilic meningitis, which is its core 
manifestation35. Chagas’ disease can generate 
central nervous system vasculitis35. Amoebiasis has 
been associated with intestinal, central nervous 
system, cutaneous or renal vasculitis  and ascariasis 
with aortitis or EGPA-like vasculitis. 35,84,85 
Leprosy can present with almost any rash, diverse 
musculoskeletal symptoms, and a clinical picture 
resembling scleroderma, polyarteritis nodosa 
(PAN), Guillain-Barre syndrome, RS3PE syndrome 
or relapsing polychondritis. 86,87,88,89,90,91, 
92,93,94 Although  toxocariasis is caused by a 
cosmopolite helminth, typically presenting with 
asthenia, pruritus, abdominal pain and 
hypereosinophilia in a patient having contact with 
cats or dogs, its presentation can be challenging. 
The subacute form is called visceral larva migrans 
(VLM), caused by hypersensitivity and sometimes 
vasculitis triggered by the migration of the larvae 
through inner organs. 95,96 VLM manifests with 
asthenia, fever, migrating oedema, 
hepatosplenomegaly and sometimes with 
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cutaneous, pulmonary, gastrointestinal or 
neurological symptoms. ANA, dsDNA and other 
antibodies can be elevated and the condition can 
be misdiagnosed for SLE. 95,96 
 
4. SCREENING BEFORE IMMUNOSUPPRESSION 
Chronic immune-mediated inflammatory diseases 
(IMID), connective tissue diseases and vasculitis 
affect up to 8% of the world population. Affected 
patients are more likely to present with severe 
infections and hospitalisation, due to the disease 
itself as well as by the immunosuppressive therapy 
used to treat it. 32,97 Inflammatory diseases were 
previously thought to be rare amongst people living 
in low- and middle-income countries (LMIC) but a 
similar prevalence is now reported globally. 33 As 
such, tropical diseases may put at risk people 
receiving immunosuppressant agents that are living 
in these areas as well as those traveling to or 
migrating from them. 32,98 
 
Screening before immunosuppression aims to detect 
patients at risk of reactivation of chronic/latent  
infection before initiating treatment. 
 
Guidelines for screening before immunosuppression 
of the native population are widespread in high 
income countries (HIC) 14,28,99,100 and 
recommend testing  for HIV, hepatitis B and C and 
latent tuberculosis infection. 27  However, specific 
recommendations for screening of 
immunosuppressed individuals who travel or 
migrate from LMIC to HIC or vice versa are lacking. 
Although most NTDs are symptomatic in the acute 
phase and self-limited, some, such as Strongyloides 
stercoralis and Trypanosoma cruzi usually cause a 
silent infection for years to decades. However, they 
can provoke life-threatening complications after 
immunosuppression if not detected and treated 
beforehand. 6,22,101,107  
 
Strongyloides stercoralis and Trypanosoma cruzi 
Strongyloides stercoralis is a soil-transmitted 
helminth living in a broad geographical range of 
tropical and subtropical regions. 101 This NTD 

affects globally 30-100 million people 101,102 
and Strongyloidiasis has been detected in up to 
75% of refugees arriving to Europe 103 and North 
America. 13,102 While presenting with mild 
gastrointestinal symptoms or being asymptomatic in 
immunocompetent hosts, immunosuppression, 
especially high dose glucocorticoids put patients at 
risk for Strongyloides hyperinfection syndrome 
(lethality of 85-100%). 32,101,102,103 Screening 
or systematic preemptive treatment with a single 
dose of Ivermectin in migrants or travellers from 
South-East Asia (SEA), South and Central America, 
Sub-Saharan Africa (SSA) or for any patient with 
eosinophilia is recommended (grade of evidence 
Ia). 28,102,103  
 
Chagas disease is a vector-borne disease, caused 
by the parasite Trypanosoma cruzi and is endemic 
to Central and South America. In 2010, over 5 
million persons were infected worldwide, of which 
120,000 living in Europe. 105,106 Spain accounts 
for 75% of European cases, but Italy, the 
Netherlands, UK, Germany and France also report 
a prevalence of approximately 6% in Latin 
American migrants. 32,105 While asymptomatic in 
the vast majority of cases, the parasite persists in 
the human body for a lifetime and can provoke 
cardiac, gastrointestinal and neurologic 
complications in 30-40% of patients, 10 to 30 
years after infection. 22,23,105 In cases of 
immunosuppression, especially in HIV and transplant 
recipients, the disease can reactivate mostly with 
meningo-encephalitis, sometimes with subcutaneous 
nodules (chagoma), panniculitis and myocarditis. 
23,28 Italian and Spanish guidelines now 
recommend screening for Chagas disease before 
immunosuppression, for people who lived, or whose 
mother lived, in Latin America for more than 3 
months or who received a blood transfusion in these 
countries (grade of evidence III). 27,105  
 
Other tropical diseases may also be considered for 
screening before immunosuppression in special 
circumstances and are summarized in Table 4. 
27,32 

 
Table 4 : Screening before immunosuppression 

Disease Criteria Screening method 
Treatment if screening 
positive 

Always screen for 

Tuberculosis, HIV, Hepatitis B&C 

Strongyloides 
If travel to the Southern hemisphere or 
Meditarranean basin                                                                  
OR if eosinophilia 

Serology 

Ivermectin 1x                                                         
repeat if needed                                                    
NB: if travel to W/C Afr: thin + 
thick blood film for loasis 

Chagas  
If lived/his mother lived in C/S Am for >3m or if 
transplant/transfusion in C/S Am 

Serology Benznidazole/nifurtimox 
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Disease Criteria Screening method 
Treatment if screening 
positive 

Schistosomiasis If travel to Africa, Asia or South America 
Serology                    
Urine or Stool 
microscopy 

Praziquantel 

Salmonellosis 
If Asia/Africa/CS  Am, Oceania                                
AND cholelithiasis or urinary tract defect 

Stool or urine 
culture 

Ampicillin                                                           
Amoxycillin                                                                    
TMP-SMX                      

If symptomatic, rule out before starting biologics 

If respiratory symptoms, bronchiectasis, lung alterations 

Non-Tuberculosis 
Mycobacterium 

Regardless of the country of origin 
Sputum/blood                              
culture 

Macrolide + Ethambutol + 
Rifamycin +/- Aminoglycoside 

Histoplasmosis                       
Coccidioido                
mycosis                                  
Paracoccidio     
idomycosis 

Americas                                                                                                                                                                                   

AND pneumonia history or abnormal CXR 
Serology        

Itraconazole                                                   
Fluconazole                                    
Amphotericin B 

In febrile patients 

Brucella  
If coming from a Mediterranean country/NE Afr, 
Middle East, SEA, Americas                                                            
AND exposed to unpasteurized milk/cattle 

Serology 
Streptomycin 2-3w or 
gentamycin 5-7d                                                                           
+ Doxycyclin 8w 

Leishmaniasis  

If 
HSM/pancytopenia                                                                                                                                                                                    
AND travel southwards from the South of the US or 
of Europe on 

Serology                                                  
PCR                                                                 
of spleen/bone 
marrow 
aspirates/skin 
biopsy 

Amphotericin B or Pentostam 
30d    

Babesiosis 
 If tick bite in 
Europe/USA/Australia/Taiwan/Japan/ Korea 

Blood smear                               
Serology                                 
PCR 

Atovaquone + Azithromycin                      
or  Clindamycin + quinine                                                    
7-10d 

Others 

Mycobacterium 
leprae  

If coming from Africa, SEA, Americas, W Pacific, 
Mediterranean                                                                                          
AND unexplained cutaneous lesions or peripheral 
neuropathy 

Skin smear 
positive for AFB 

Rifampicin +Clofazimin 
+Dapsone 6-12m 

Cysticercosis If epilepsy in an adult with travel history to a LIC Serology 
Albendazole + Praziquantel + 
CS 2-4w 

Hepatitis E  
In migrants with unexplained liver enzyme 
abnormalities 

Serology                                    
PCR 

Delay immunosuppression 

General recommendations for patients on biologics: hand hygiene, use bottled water, avoid unpasteurized milk and uncooked 
shellfish/fruits/vegetables 

Table 4: Screening before immunosuppression. W/C Afr: West or Central Africa, C/S Am: Central or South 
America, NE Afr: North-East Africa, SEA: Southeast Asia, US: United States of America, d: day, m: months, w: 
week, TMP-SMX: Trimethoprim-sulfamethoxazole, CXR: chest X-ray, HSM: hepatosplenomegaly, PCR: 
polymerase chain reaction, LIC: low-income country, CS: cortico-steroids 

 
Strengths and limitations 
This review has collated local guidelines, case 
reports and expert recommendations in order to 
give an overview of NTDs to internists and 
rheumatologists working in high income countries 
(HIC). Thereby a wide range of diseases and of 
clinical pictures have been covered. However, we 

have not attempted to put together a systematic 
review of NTDs nor of autoimmune disease 
management; the PRISMA or STROBE guidelines are 
thus not applicable to this work. No clear guidelines 
can be elaborated from this article as 
epidemiology and health care systems may change 
from one HIC to another. Moreover, many case 
reports have been included in this literature review 
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and the quality and methodology could vary 
considerably amongst them. 
 

Conclusion 
With global international travel and climate 
change, NTDs are no longer restricted to tropical 
regions and should be considered in high income 
countries in patients presenting with non-specific 
symptoms of autoimmune disease, especially in 
atypical or treatment-resistant cases. NTDs can be 
misdiagnosed as autoimmune diseases or inversely 
and immunosuppression increases the risk of NTD 
infection or reactivation. Neglected Tropical 
Diseases are particularly misdiagnosed when (i) the 
infection is chronic, (ii) the incubation period is long 
and the travel history is old, (iii) their geographical 

range is progressing northward and reaching the 
South of Europe or of the USA, (iv) they present with 
positive auto-antibodies and (v) their diagnosis is 
arduous.  
 
More work is needed (i) to assess the changing 
epidemiology of NTDs in HIC, (ii) to investigate the 
infectious burden of latent infections and the 
percentage of mimickers and (iii) to pull together 
unified guidelines and cost-effective strategies for 
screening of NTDs in the population of patients 
receiving immunosuppressive therapy in order to 
avoid unnecessary morbidity and mortality. 
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