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Unexpected Mycobacterial cases from the 

University of Wisconsin’s Pathology 

Department 



• 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 

 

 

Learning objectives 



  Case 1 Clinical History 

• 47 y/o woman 

 

• PMH: hypertension, type II 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 

 

 

 



What is a Granuloma? 

• Granuloma formation is a 
cellular attempt to contain 
what is not easily 
eradicated 

 

• Granulomatous 
inflammation is 
characterized by:  

• Activated macrophages 
(a.k.a. ‘epithelioid’ cells) 

• Often MNGs 

• Surrounding collar of lymphs  



What is 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.  

 



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 
• 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).   

• 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 qualitative PCR (+) Adenovirus 

– Low level CMV & EBV viremia:  

» Blood quantitative EBV DNA by PCR: 3720 IU/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 

• Internal exam revealed minute lesions 
involving multiple organs 

Autopsy 



Thyroid Lesions 

• Scattered yellow 

ovoid (0.1-0.2 cm) 

parenchymal 

lesions 



Pulmonary Involvement 



Bilateral Renal Involvement 



Extensive Splenic Involvement 

Larger confluent yellow parenchymal and 

capsular lesions measuring up to 0.4 -0.5 

cm 



Tissue Processing 



Thyroid Histology 



Lung Histology 



Hepatosplenic Histology 



Kidney Histology 



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? 

 



Further Diagnostic Testing 

 

 
• 16S rRNA gene: ubiquitous in bacteria  

– Has conserved regions (good for universal 

PCR amplification primers)  

– Has variable regions (good for discriminating 

between bacterial species 

– PCR then gene sequencing (works on FFPE) 

 

 



DNA extraction method 



DNA extraction 

Mineral oil 

Buffer 

Oil 

Lysis Buffer 
+ RNAse 

Extraction 
DNA 

Quantification 



Sequencing, BLAST 

Sanger Sequencer Processing of Raw Data 

View Data and Review “Calls” 

Create Report 



Results 

• FFPE tissue section positive 

for Mycobacterium 

tuberculosis 

• Reported to UW Infection 

Control and Hospital 

Epidemiology 

 

 



Histopathology in the immunocompromised 



Histopathology in the immunocompromised 



Histopathology in the immunocompromised 



Histopathology in the immunocompromised 



  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 

TB 



  TB: Pathogenesis 

• Latent infection 

– Ghon lesion 

(granulomatous lesion, 

usually subpleural, avg. 

2-3 cm)  

• Active infection 

– Locally destructive 

cavitary lesions 

– Widespread 

hematogenous spread, 

i.e. ‘miliary’ TB 



• The patient had grown up in the crowded 
housing projects of Chicago 

 

• She had been incarcerated in Jacksonville FL 
(1995) 

 

• She had been homeless in Madison WI (1999)  

 

• She had a history of alcohol abuse (quit 2007) 

 

• 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: 12/1999-7/2000 

Further Record Review: Social History 



  TB: Statistics 

• 1/4th of the world’s population is infected w/ 
TB 
– In 2017 there were 1.3 million TB-related deaths 

worldwide 

 

• In 2017 in the US, > 9000 TB cases were 
reported (2.8 cases per 100,000 persons) 
– In 2017 US spent $463 million on TB health care 

costs 

 

• Timely reporting of cases is crucial to  

    minimize exposures, provide  

    prophylaxis and prompt treatment 

 

 

TB Incidence in the United States - 2017 

TB Case Rate 

2017 national 

average = 2.8 

cases per 100,000 

 

      ≤2.8        >2.8 



Reporting TB Cases 

WI Communicable Diseases and Other 
Notifiable Conditions  
 
• 3 Categories: I, II, III  
 
• 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) 

 

Category I Disease Notes 

Tuberculosis 1, 2, 3, 4, 5 

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

 

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


Case 2 

• 60 year old woman with multiple transplants (Pancreas in 

1996, Pancreas and Kidney in 2004) 

• On chronic immunosuppression 

• 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… 



14.2 cm 



Lymphadenopathy 



20x H&E 



100x H&E 



400x H&E 



400x Ziehl-Neelsen 



400x Periodic acid-Schiff 



• Lymph node effaced by histiocytes with abundant grainy 

cytoplasm. Few residual lymphoid cells, no evidence of 

lymphoma. Ziehl-Neelsen stain demonstrates numerous 

acid fast organisms that also demonstrate periodic acid-

Schiff positivity 

• Sent out for 16S PCR which demonstrates 

Mycobacterium genavense 

Diagnosis 



• 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 

 

Mycobacterium genavense 



• 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 

M. genavense characteristics 



• Foamy histiocytes and ill-defined granulomas 

Histopathology 



• 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 

 

Clinical Course 
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