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2Charles Nicolle (Nobel prize in Medicine, 1928), Pasteur Institut, Paris

« Infectious diseases are our faithful companions throughout life »
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Ebola river
(Democratic Republic of Congo)

« Infectious diseases are our faithful companions throughout life »
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Ebola virus
Kindly  from  Pr N Pasaka, Kinsasha, RDC
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http://www.lookfordiagnosis.com/mesh_info.php?term=Leishmaniose+Cutan%C3%A9e+Diffuse&lang=4


Source: The World Health Report (WHO) 8/56



Which input of infectious diseases 
in a daily practice for a pathology laboratory?

Different scenarii for different challenges for a 
surgical pathologist!
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An easy diagnosis for a surgical (clinical) 
pathologist working in any countries…..

The first scenario…….
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http://www.ubiface.com/blog/10-les-10-facteurs-cle-de-reussite-d-une-bonne-visioconference


Ten years old girl
Living in Nice
Ulcerated skin lesion of the cheek
Three months duration
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http://www.lookfordiagnosis.com/mesh_info.php?term=Leishmaniose+Cutan%C3%A9e+Diffuse&lang=4


Skin biopsy
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What is your diagnosis ?
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Cutaneous leishmaniasis

(caused by Leishmania infantum)
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A more complex diagnosis for a surgical 
(clinical) pathologist working in Europe….

Another scenario…….
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http://www.ubiface.com/blog/10-les-10-facteurs-cle-de-reussite-d-une-bonne-visioconference


42 years old woman
Living in Danzhou, China
Hospitalized in Nice
Ulcerated skin lesion of the leg
12 months duration
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Skin biopsy
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What is your diagnosis ?
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Cutaneous sparganosis

(caused by Sparganum proliferum)
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Asiatic food market

A very rare parasitic disease (cestode) of the skin 22/56



A more complex diagnosis for a surgical 
pathologist working in Europe….

Is it a difficult diagnosis… or ….not ?

Another scenario…….
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http://www.ubiface.com/blog/10-les-10-facteurs-cle-de-reussite-d-une-bonne-visioconference


36 years old man, HIV +
Living in Nice, 
Fever, polypnea
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BAL
(Giemsa)

?
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What is your diagnosis ?
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Trichomonas tenax

Pneumocystis jirovecii
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Increase in opportunistic infections following the increasing transplantation, chemotherapy and targeted 
therapy rates

Increase in imported parasitic and tropical diseases in travellers and in immigrants

Emerging complications of HIV associated diseases caused by HAART

Epidemics of new and emerging or re emerging infectious diseases

Optimisation of new ancillary methods to detect pathogens in fixed samples

Opportunity to observe tissue lesions associated with the agent synonymous to pathogenicity and infection!

Opportunities in infectious diseases pathology practice
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AIDS Deaths 29/56



HAART and HIV
A large panel of (new) pathological induced lesions

Dystrophies

Toxicities
IRIS
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Tuberculosis: 1, 500.000 deaths per year 31/56



Emerging and re emerging infectious diseases

30/6432/56

« Infectious diseases are our faithful companions throughout life »



Emerging infectious diseases (1991-1993)

33/56



34/56

18 Feb 2017 – “Bioterrorists
could one day kill hundreds of
millions of people in an attack
more deadly than nuclear war”

Bill Gates will warn world 
leaders !

https://www.google.fr/imgres?imgurl=http://img.over-blog-kiwi.com/1/82/38/11/20160327/ob_6ef8ac_variole.jpg&imgrefurl=http://leblogdestella.over-blog.com/2016/03/bioterrorisme-la-france-face-a-une-nouvelle-menace-de-la-variole.html&docid=hHmCdFo3F65KlM&tbnid=ugmP_kx_QNc4XM:&vet=1&w=528&h=330&client=firefox-b&bih=940&biw=1920&ved=0ahUKEwjG2uT0o8bXAhWHVhoKHSfjAvMQMwhTKCQwJA&iact=c&ictx=1


Which input for the ancillary 
methods (old and current) in 

infectious diseases pathology ?
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Ziehl Neelsen

Alcian blue Warthin Starry

Mucicarmin

GMSPAS

Gram
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Microsporidiosis
(Enterocytozoon bieneusii) 37/56



AC-Anti-Histoplasma

AC-Anti-Aspergillus AC-Anti-Leishmania

AC-Anti-Parvovirus

38/56



Paraffin sections

Streptococcus aureus

Escherichia coli

Salmonella typhimurium
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Molecular biology 
from tissue sections
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Increased opportunistic infections following the increasing transplantation, chemotherapy and targeted 
therapy rates

Increase in imported infectious and tropical diseases in returning travellers and in immigrants

Emerging complications of HIV associated diseases caused by HAART

Epidemics of new and emerging or re emerging infectious diseases

Optimisation and development of new ancillary methods to detect pathogens in fixed samples

Opportunity to observe tissue lesions associated with the agent which is  synonymous 
to pathogenicity and infection

Opportunities in infectious diseases pathology practice

Differential diagnosis: non pathogenic lesions mimicking an infection
42/56



Example of pitfall in ID Pathology field

?

?

Nasal mucosa

Nasal mucosa
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Paracoccidioidomycosis

Myospherulosis

Nasal mucosa

Nasal mucosa
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6 constraints in infectious diseases pathology activity

Weak ability to get a full time job for doing pathology infectious diseases diagnostic

Weak possibility to have training in tropical diseases pathology in tropical countries

Difficulty to maintain a broad number of antibodies targeted infectious agents 

Low  budget for the development of a molecular pathology infectious disease unit

Set up weekly meetings with physicians concerned by infectious diseases pathology 

Sustainability of  autopsy activity in institutions
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3 potential orientation for tomorrow (?)

Increasing the number of supports and of grants in infectious diseases pathology  (be attractive to the NGP*)

Developing telepathology approach for optimisation of the turn around time for consultation diagnosis made by 
experts in infectious and tropical diseases pathology

Set up or sustaining expert centres in infectious and tropical diseases pathology 

47/56

*Next Generation of Pathologists
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Innovative technologies for the improvement of 
infectious diseases diagnostic from fixed tissue sections ?
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http://www.fantom-xp.com/fr_12__The_Eye_of_future.html
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MAIN HIGH-THROUGHPUT SEQUENCING PLATFORMS

NJ Loman  et al, Nature Review in Microbiology
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Spatial dynamics of HIV-1 spread
From 1920 to 1960….!
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A careful analysis of the morphological features is still 
pivotal for identifying most pathogens in tissue sections

Asking for ancillary methods only if necessary 
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51
NJ Loman  et al Nature Review in Microbiology 2012

However…….
42 years old man, hunter in the South of France
Mediastinal lymph nodes
Fever
All ancillary methods negatives (including microbiology tests)
Uncertain diagnosis

?
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Workflow 
optimisation

Cost efficient 
solutions

High level of 
reliability

Broad 
application 

menu
Easy handling

Parallel handling 
of various 
formats

Full sample 
traceability

Time efficient 
solutions

FLEXIBILITY CONVENIENCE

CONSOLIDATION STANDARDIZATION

Process safety
Regulatory 
compliance

(CE-IVD)

Needs of molecular diagnosis for routine practice in Infectious diseases from fixed samples: 
A new challenge for the pathologists or……… for the microbiologists ? 

NGS

?

Collaboration with  Gegor Gorkiewicz , Department of Pathology, Graz University 53/56
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Infection due to
Francisella tularensis
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Future role for the pathologist in Infectious Diseases

• Diagnosis, prognosis and theranosis assessment of ID from tissue sections 
(similarly to the role of the clinical pathologist in oncology)

• Optimisation of the molecular pathology approach of ID from tissue sections 
(similarly to the role of the molecular pathologist in oncology)

• Does the molecular pathology in microbiology can be set up in a department of 
pathology in Europe ?

• Does challenging the microbiologist in molecular pathology still necessary ?
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HIV p24


