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Learning objectives

» Unexpected presentations of Mycobacterial infections
— Briefly review granulomatous diseases and sarcoidosis

« Specimen preparation in pathology
* Molecular testing on select samples
* Reporting of Mycobacterium tuberculosis in Wisconsin

* Infection with Mycobacterium genevese mimicking a post-
transplant lymphoproliferative disorder
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Case 1 Clinical History

e 47 y/o woman

 PMH: hypertension, type Il diabetes, obesity,
sarcoidosis (diagnosed in 2008 at OSH). At

diagnosis, she reportedly had:

« Radiologic lung nodules (which were biopsied and
revealed non-necrotizing granulomas on histology)

« Ocular disease: optic neuritis, bilateral anterior uveitis
« Joint disease: inflammatory arthritis
* Presumed pericardial disease: pericarditis
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What i1s Sarcoidosis?

* A systemic disease that manifests with non-
caseating granulomatous inflammation.

— Granulomas are predominantly seen in lungs and hilar
lymph nodes

— Can also involve eyes, skin, liver/spleen, heart, CNS,
and other organs.

 Etiology is still unknown. A diagnosis of exclusion.

* More common in younger patients (i.e. < 40 y/o)
olds), African-Americans (prevalence 10x >
whites), and women.
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Clinical History

 Her sarcoidosis was treated with
methotrexate and high dose steroids

* In September 2017 she developed
vision loss in one eye and had a cortical

Infarct

e She was suspected to have CNS involvement
by sarcoidosis and was treated with high dose
steroids, cyclophosphamide, and infliximab




Clinical History

* HPI: In April 2018, presented to UWHC with
worsening weakness, malaise, and fever (up
to 39.4 C).

e Lab results:

— Elevated Inflammatory Markers: ESR (105 mm/hr), CRP (18.2
mg/dL)
— CBC with Increased Immature Granulocytes: 220/uL
— Oropharyngeal Respiratory Viral Panel PCR (+) Adenovirus
— Blood gqualitative PCR (+) Adenovirus
— Low level CMV & EBYV viremia:
» Blood quantitative EBV DNA by PCR: 3720 [U/mL
» Blood quantitative CMV DNA by PCR: 407 IU/mL




Clinical History

 HPI:

— On 5/5, she developed altered
mental status with dyspnea

— Started on respiratory ventilatory
support

— CXR showed paratracheal
lymphadenopathy and tiny
diffuse lung nodules (presumed
Infection)

— Condition continued to decline,
developing HLH: on 5/8, went
Into cardiac arrest and expired
despite CPR

— Autopsy requested to determine
COD




« External exam revealed an obese (BMI:
40.7) female with evidence of medical
Intervention including:

— Endotracheal intubation

— Triple lumen catheter (right neck)

— Peripheral access lines (2 in left arm and 2
In right)

— EKG adhesive patches

e Internal exam revealed minute lesions
Involving multiple organs
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Thyroid Lesions

« Scattered yellow
ovoid (0.1-0.2 cm)
parenchymal
lesions




Pulmonary Involvement




Bilateral Renal Involvement
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Extensive Splenic Involvement

Larger confluent yellow parenchymal and
capsular lesions measuring up to 0.4 -0.5
cm




@-La =< |||

_ Fixation with
Cut 4/4mm section formaline

dehydration from 30% to )
100% ethanol clearing by xylene
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Lung Histology




Hepatosplenic Histology




Kidney Histology
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Further Diagnostic Testing

* Reported case to UW Infection
Control and Hospital
Epidemiology

» Concerns raised about
hospital staff exposure and
whether TB prophylaxis was
needed

* Questioned whether it was
possible to speciate the acid
fast organism?

Table 2 Acid-Fast Staining Organisms*

Bacterial:

Nocardia spp., Rhodococcus equi, Legionella micdadei,
Tsukamurella spp., Gordonia spp.

Mycobacterial:

Mycobacterium tuberculosis and nontuberculous mycobactena (ie,
M. kansasii, M. marinum)

Parasitic:

Cryptosporidium spp., Cyclospora cayetanensis, Isospora belli,
Sarcocystis honinis

Fungal:

Blastomyces dermatitidis

*Acid-fast or modified acid-fast staining pattern.




Further Diagnostic Testing

* 16S rRNA gene: ubiquitous in bacteria P 3N
— Has conserved regions (good for universal A = |

PCR amplification primers) Y .

— Has variable regions (good for discriminating

between bacterial species

— PCR then gene sequencing (works on FFPE)

ConstantRegion

Sample Barcode Primer Sequence
N\ ‘Z V4
V1 V2 V3 V4 V5 V6
\_'_l
Targeted Region
16S rRNA Gene

Variable Regions

High-throughtput sequencing
of amplified 16S rRNA genes

|

Data processing, quality control
and analysis using bioinformatic tools

PCR amplification
of bacterial 16S rRNA gene
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Kingdom
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DNA extraction method
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Sequencing, BLAST
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Results

* FFPE tissue section positive Result
fo r M yCO b acte ri u m Final identification: Mycobacterium tuberculosis CDC1551

Clozest reference found: Myecobacterum tuberculosis CDC1351 AEQM0316 1308 (39.70%)

tuberculosis Remaic

Similarity search summarv

* Reported to UW Infection T

ERank Db AC - Accession 05 - Organism Species Cen Seq. Idenfities  Alismatches Match Score
" group confidence Length Lengsih
size value
O n rO an OS p I a 1 D1 AM40B320 Mycobacterium boviz BCG str. Pasteur 10 100.0 1536 1308 4 1312 13840
11732 (90.70%:)
. - 2 D1 CPO1640] Mycobacterium capras 4 1000 1536 1308 4 1312 13640
_— -0y ——————, |
pidemiology R ———— R
4 D1 CPO10334 Mycobacterium afficamm 12 100.0 1536 1308 4 1312 13640
(90 70%)
5 D1 CPO10333 Mycobacterium microt 10 1000 1536 1307 5 1312 1360.0
(90 62%)
4 D1 AF502574 Mycobacterium pinnipedii 1 1000 1381 1307 3 1312 13600
(90 62%)
7 D1 CPOOOESH Mycobacteriom marimm 68 1000 1535 1198 14 1312 13300
(98.93%)
B D1 AYD03147 Mycobactermm shottsi 4 100.0 1481 1298 14 1312 13300
(98.93%)
o D1 APO1T7E24 Mycobactermm ulcerans subsp. shmshoepse 26 1000 1535 1195 17 1312 13190
(98.70%)
10 D1 AF4MTE3 Mycobacterium lacus H 100.0 1470 1194 19 1313 13120
(98.35%)
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Histopathology In the Immunocompromised
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Natural History of TB Infection

* Transmitted via cough aerosol

* In most patients (>90%), primary infection
IS asymptomatic
— Either the immune system eliminates TB
entirely or else latent TB develops

* In a minority, active tuberculosis develops
— Primary TB: following initial infection

— Secondary TB: following reactivation of latent
B

How Tuberculosis Affects The Body

COMMON SYMPTOMS e __— Abad cough that lasts
Y=

more than three weeks
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@ No appetite
® Weight loss
COURSE OF INFECTION ® Night sweats
INFECTION

Can turn into either latent or active TB.

LATENT TB
In the initial stage of disease, called latent TB, bacteria remain alive,
but cannot spread to other tissue or people. Most infections will never
get past this stage. 10 percent of latent TB infections become active.

ACTIVETB ------------mmssmmmoeeees + @ DEATH

Active pulmonary T8 Without treatment,
(TB in the lungs) is contagious.

people who are HIV-
negative have a
10-year fatality rate
of 70 percent.

. RECOVERY

Afull course of TB
treatment typically
means 6 to 9 months
of taking several drugs.

Sources: CDC, PLoS One, WHO




TB: Pathogenesis

« Latent infection

— Ghon lesion
(granulomatous lesion,
usually subpleural, avg.
2-3 cm)

« Active Iinfection

— Locally destructive
cavitary lesions

— Widespread
hematogenous spread,
l.e. ‘miliary’ TB

Latent |
lesions

Healed lesions (organisms dormant;

oA i | pulmonary or extrapulmonary)
(organisms not viable) \ Cavity

I . . Reactivation Caseation A=y

Caseation ﬂ \ \ / ' \
[ N )

| 5 Caseation

e~
A
f\ in lymph node I\ “
[ v

Primary complex —_— Progressive primary TB

Localized caseating
destructive lesions

(pulmonary or extrapulmonary)

Caseation

Secondary
tuberculosis =

—— A

L i\
7
Reinfection v

Progressive secondary TB

(localized caseation) l

Massive
hematogenous
dissemination

Primary infection
Miliary TB

Weeks

|

Massive
hematogenous
dissemination

Liver Spleen Miliary TB

Time after infection

Years




Further Record Review: Social History

The patient had grown up in the crowded 109

housing projects of Chicago © | Risk Factors Associated with TB Cases
% Reported in Texas in 2017

She had been incarcerated in Jacksonville FL | e

(1995)

Percent
v
o

w
o

She had been homeless in Madison WI (1999)

18.81%

She had a history of alcohol abuse (quit 2007) . | I B m m

Born Outside Diabetes Alcohol Abuse Correctional HIV/AIDS Homeless
of the US Facility Res

She had a sister dx'd with latent TB at age 14
(~ 20 years ago)

The patient herself had been previously tx’d for <.
TB: f2/1999-7/2000 P Y (@) School of Medicine
%‘Wﬁ and Public Health
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9,105 TB CASES REPORTED IN THE U.S. IN 2017
B L S t t t A Typical TB Case Requires: mn
[B: Statistics cs

Sy $463

180 ..
« Lab tests MIEEIOH

Too many people days of + Follow-up & Total cost to U.S

|
in our country in 2016 medications testing of contacts for TB cases in 2017.

still suffer from

» 1/4™ of the world’s population is infected w/  Ceehieve"TB wlimimation n this contory.
DRUG-RESISTANT TB IS COMPLEX & COSTLY.

Drug-resistance threatens our ability to treat & control TB.

— In 2017 there were 1.3 million TB-related deaths
worldwide N

DIRECT TREATMENT COST PER CASE

----- Extensively Drug-Resistant TB -------- $526,000

n Multidrug Resistant TB - --------- \@UE: [:Y: No e Te]

Tuberculosis (Nonmultidrug-Resistant)

* In 2017 in the US, > 9000 TB cases were
reported (2.8 cases per 100,000 persons)

TB Incidence in the United States - 2017

— In 2017 US spent $463 million on TB health care * o = C o & i
costs QAT A

i i ] ] B Case. Rate ) - KEOK h: :mw_ W":‘; : MD

« Timely reporting of cases is crucial to A e P

cases per 100,000 | ol L

minimize exposures, provide o .

- [(1<28 [0>28 |-¢ * =
prophylaxis and prompt treatment s @ @ @ W@ W @




Reporting TB Cases

WI Communicable Diseases and Other
Notifiable Conditions

« 3 Categories: I, II, 1l

 Category I:

— Diseases that are of urgent public health
Importance and shall be reported
IMMEDIATELY by telephone to the
patient's local health officer, or to the local
health officer's designee, upon
Identification of a case or suspected case.

— Reported case to WSLH TB Laboratory
Program Coordinator (who reported to WI-
DHS and CDC)

1,2,3,4,5

Notes Key:

1.Infectious disease or other condition designated as notifiable at the national level.
2.Required Wisconsin or CDC follow-up form completed by public health agency.
3.High-risk assessment by local health department is needed to determine if patient or
member of patient's household is employed in food handling, daycare or health care.
4.Source investigation by local or state health department is needed.

5.Immediate treatment is recommended, i.e., antibiotic or biologic for the patient or
contact or both.

https://www.dhs.wisconsin.gov/disease/diseasereporting.htm



https://www.dhs.wisconsin.gov/localhealth/index.htm
https://www.dhs.wisconsin.gov/tb/index.htm
https://www.dhs.wisconsin.gov/disease/diseasereporting.htm

* 60 year old woman with multiple transplants (Pancreas in
1996, Pancreas and Kidney in 2004)

* On chronic iImmunosuppression
* Presents with fever, tachycardia and urinary tract infection
« Complaint of abdominal pain, diarrhea, and fatigue

* Immunosuppression: cyclosporin, mycophenolate,
prednisone




Clinical Course

« Admitted, given fluids, started on antibiotics
» Urine culture positive for Klebsiella pneumonia
* Rash found that was positive for HSV-2 via PCR

« Condition improved over the next few days, but then
developed fever of unknown etiology

— Concern for occult infection or post-transplant
lymphoproliferative disorder



Diagnostic workup

* Workup for CMV and EBV as well as other infections
were negative

« CT abdomen performed revealing...






> 4

Lymphadenopathy













400x Ziehl-Neelsen
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* Lymph node effaced by histiocytes with abundant grainy
cytoplasm. Few residual lymphoid cells, no evidence of
lymphoma. Ziehl-Neelsen stain demonstrates numerous
acld fast organisms that also demonstrate periodic acid-
Schiff positivity

« Sent out for 16S PCR which demonstrates
Mycobacterium genavense
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Mycobacterium genavense

* First identified In 1990 in Swiss patients with AIDS

* Found in lymph nodes, bone marrow and intestinal
biopsies

* Almost exclusively in patients with AIDS and CD4 counts
<100

« Symptoms: fever, weight loss, diarrhea

» Associated with massive adenopathy and organomegaly

’@1@;\ School of Medicine

[ a
\%Wﬁ} and Public Health
{\“[} IIIIIIIIIIIIIIIIIIIII -MADISON




M. genavense characteristics

« Optimal isolation 37C (14-28 days)

* Niacin and Nitrate reduction test Negative

« Tween 80 hydrolysis at 10 days Positive

« Catalase, Urease, Pyrazinamidase Positive

« Non-pigmented

* Requires mycobactin J (not available in most clinical laboratories)
« Susceptible to rifampin, amikacin, clarithromycin, azithromycin

* Resistant to ethambutol and isoniazid
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Histopathology

 Foamy histiocytes and ill-defined granulomas
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Clinical Course

« Started on Azithromycin, moxifoxacin and rifabutin

* Resolution of abdominal pain, diarrhea and intermittent
fevers as well as improvement in fatigue

* Four months post-treatment no change in imaging
— Referral for follow-up imaging
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