Various features of tuberculosis and
biohazard by Mycobacterium tuberculosis

Infectious diseases of healthcare workers contracted through
healthcare practices are called occupational infections.
Mycobacterium tuberculosisgransmitted by inhaling
contaminated air; I . e. "alrbor.
pathogen for pathologists who perform autopsy. It is important

for the pathologists to recognize gross appearance of tuberculosis

In order to avoid the biohazard. Various features of tuberculosis

are presented herein.

Ref.: Tsutsumi Y. Occupational risk of tuberculosis in pathology.
2003; https://pathos223.com/en/review.htm#Occupational



Biohazards in pathology practice

1) Autopsy of active tuberculosis

2) Intraoperative consultation for tuberculous nodular lung lesi

3) Cytology evaluation for the sputum and bronchial scraping

4) Cut wound (stab incision) during autopsy or tissue sampling
(Mycobacteria and hepatitis viruses may not be inactivated

poorly fixed liver tissue)



The risk of pathogens

1) Pathogenicity of the pathogen
(potential for causing infection)
2) Resistance of the host (immunity)

3) Presence of absence of treatment



Resistance of pathogens against disinfectants

Common bacteria | Hyphaforming | M. Tuberculosis | Virus without Sporeforming

Prion

Yeasttype fungus fungus Enveloped virus envelop @ bacteria

Virus without envelop = hydrophilic virus
Examples: DNA virus excluding herpes viruses
Enteropathic RNA viruses such as rotavirus and enteroviruses

Among viruses, hepatitis B virus is most resistant.



Three principles-of
Countermeasures

against infection

Isolation, in case of animal to

1) Source of infection L
human transmission

In case of humanto- human

2) Route of infection L
transmission

Vaccination, preventive

3) Susceptible host medicines



The concept of the
e

Considerhepatitis virusand AIDS when you touch theblood
Considertuberculosiswhen you touch thesputum
ConsiderE. coli, O 157 when you touch thestool.

ConsiderMRSAwhen you touch theface.
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Three main transmission routes of infection:
Airborne, droplet and contact transmissions



Formation of droplet nucleus

Diameter 5 & m
droplet Falling velocity
30 80 /sec

water

Mycobacterium
tuberculosis
Evaporation

droplet nucleus Di ameter <5&gm
Falling velocity 0.06 1.5 /sec




Protection againstMycobacterium tuberculosis

Patient dischargingM. tuberculosis Medical staff

droplets

airborne infection

droplet nucleus
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Ventilation, Particulat
Counter- | Gauze mask || yltraviolet light, articulate
HEPA filter respirator N95
measures




The size of Mycobacterium tuberculosis

Alveolus 250 ¢ min diameter
2-4 ¢ m

M. tuberculosis

Neutrophil
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A resident wearing a hi-luck350 (particulate respirator N95) His wearing
IS not appropriate! The respirator should adhere onto the face closely.




Left: Particulate respirator Hi-luck350 (N95-type mask wearable for a long time, Koken,
Tokyo, Japan) , right: A simplified type N95-type particulate respirator, KFD-100 (Koken)




The inner part of the particulate respirator Hi-luck350 (N95-type mask
wearable for a long time, Koken, Tokyo, Japan). The fit test is unnecessary,
because of its fitness to the facial skin.
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Bronchial scraping cytology demonstrategithelioid granuloma (Pap). The
possibility of biohazardous lung tuberculosis should be considered. You should
contact immediately with the staff of both the bronchoscopy room and infection
control team. Contact examination may be necessary. Note thatbeculous
mycobacteriosis, microscopically indistinguishable from tuberculosis, is not
biohazardous. Prompt PCR confirmation is needed.



Acid-fast mycobacteria appear @sgative imagesn Giemsastained cytology preparations.
Re-staining of the same specimenwith Zithe el send6s st ai ni Afaptnesd e a

for M. avium Ref.. Watanabe T, et aMycobacterium aviurmfection detected as a negative
image in Giems&tained sputum cytology preparations. Ann Infect Dis Ther 2021; 28.): 1



Protection against occupationrelated
iInfection of Mycobacterum tuberculosis

1) Countermeasures against airborne infectior
2) Gross diagnosis of tuberculosis
3) Examination for the exposed persons



Gross appearance of the cut surfackiof tuberculosis(left) andadenocarcinoma(right)

after formalin fixation. The tuberculous lesion shows a localized subpleural nodule with
caseous necrosis (left). Caseous necrosis is a type of coagulation necrosis, and therefore tl
pre-existing lung structures are preserved. Blpigmented (anthracotic) bronchioles are
observed within the lesion. No pleural indentation is seen. In contrast, lung adenocarcinom
often shows central scarring with anthracosis and pleural indentation (right).



Lung tuberculosis with massive caseous necrosifeft: H&E, epit
granulomatous reaction is seen at the periphery. EVG (center) and silver impregnatior
(right) reveal preservation of the pegisting alveolar structure in the caseous necrosis
(asterisks). Caseous necrosis belong to a type of coagulation necrosis.




To avoid biohazard of tuberculosis during
intraoperative pathology diagnosis services

A coin lesion of the lung may be submitted to the
pathology division for intraoperative frozen section
diagnosis, in order for distinguishing from lung cancer.

Frozen sections should not be prepared, when the
pathologist judge grossly that the lesion is tuberculous
In nature.

Mycobacterium tuberculosigill survive in the
cryochamber of the cryostat kept at



Exudative lung tuberculosisseen in an autopsy case of acute myeloid
leukemia after intensive chemotherapy. Exudative lesiond55nm in
size are distributed in the lung. Macroscopic diagnosis of highly
biohazardous tuberculosis is quite important to minimize the exposure
of the biohazard during autopsy practice. Photographing of the cut
surface of the lung should not be done.




Exudative lung tuberculosisseen in an autopsy case of acute myeloid
leukemia after intensive chemotherapy. Inset demonstrates tuberculous
bacilli with acid-fast staining. Photographing of the cut surface of the
lung is highly biohazardous, and should not be done any longer.
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Another autopsy case of biohazardexadative tuberculosisin a 72 yo male patient
with idiopathic thrombocytopenic purpura. The upper part of the lower lobe (left) and
the upper lobe (right) show diffuse and massive exudation (gross appearance after
formalin fixation). Disseminated nodules are also seen in the lower lobe.



Gross appearance wfberculous hilar lymphadenitis. Left: a surgical specimen of the lung
with a cavityforming peripheral lesion and regional lymphadenitis (arrowhead), right: an
autopsy specimen of exudative tuberculosis with hilar lymphadenitis with caseous necrosis.




Massive lung tuberculosidorming a huge (13 x 8 cisized) cavity in the
whole lung (after formalin fixation for years). The lesion was seen during
the World War II, before the era of antibiotic treatment.
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Miliary tuberculosis (left: gross appearance fixation). Hematogenous
dissemination oM. tuberculosigeveals miliarysized exudative lesions in the lung
(center: H&E) and systemic organs. Numerous-éastl bacilli can be observed

(right: ZiehFNeelsen). The autopsy performance is highly biohazardous.
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Active pleural tuberculosis(gross appearance after formalin fixation). Dissemination
on the right pleura with a markedly thickened and adhesive lesion is evident.
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earance ofd tuberculous lesionsafter formalin
fixation. Left: an old calcified lesion in the lung apex, right: old
tuberculous pleuritis with diffuse pleural adhesion.



Old calcified tuberculous nodulein the lung apex (left: H&E, right: BCG
Immunostaining). It should be noted that the mycobacterial antigens remain
in the old calcified lesion. ZieilNle el sends staining IS




Anotherold calcified tuberculous nodulen the lung apex (left: H&E, right:
BCG immunostaining). It should be noted that the mycobacterial antigens
remain in the old calcified lesion. ZieNle el send6s staining



