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67Y male with PMHx of HTN, MM s/p auto transplant in 2020 with 
maintenance therapy c/b therapy-related B-ALL and t-MN s/p therapy, 
now admitted for haploidentical transplant on 4/23/24. Stroke code on 
5/30 for AMS. MRI with enhancing left frontal and left cerebellar 
lesions. Neurocritical Care consulted for AMS and c/f 
meningoencephalitis vs malignancy. 
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Cerebrospinal fluid



Differential diagnosis?



Histoplasma 
capsulatum

 



Leishmaniasis 
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Balamuthia 
mandrillaris
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hǘƘŜǊ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŦƻǊ ǘƘŜ 55ȄΧΦ

ÅCytomegalovirus 

ÅCryptococcus

ÅA primary CNS lymphoma

ÅToxoplasmosis gondii 



Toxoplasmosis gondii within the CSF 

ÅT. gondii detection within the CSF is exceedingly rare, with less than 
a handful of cases reported within the English literature

ÅThis diagnosis is often difficult as anti-toxoplasmosis 
immunoglobulin antibodies can be low to undetectable in 
immunodeficient patients. Their absence does not necessarily 
exclude the diagnosis. 

ÅA 12-year retrospective study from Cibas & Brogi located two out of 
6,090 toxoplasmosis CSF (0.03%) specimens within the Brigham & 
²ƻƳŜƴΩǎ IƻǎǇƛǘŀƭ ŎȅǘƻƭƻƎȅ ǊŜŎƻǊŘǎ

Brogi E, Cibas ES. Cytologic detection of Toxoplasma gondii tachyzoites in cerebrospinal fluid. Am J Clin Pathol. 2000 
Dec;114(6):951-5. doi: 10.1309/2XQ7-A89R-RDXU-XXG1. PMID: 11338485.



Toxoplasmosis gondii within the CSF: Life Cycle

Adult with quiescent T. gondii present as bradyzoite forms 
within the CNS for years 

Immunosuppressed 

Reactivation of latent infection 

Rapid conversion of slow dividing bradyzoites into rapidly 
dividing tachyzoites 

S Al-Malki E. Toxoplasmosis: stages of the protozoan life cycle and risk assessment in humans and animals for an enhanced 
awareness and an improved socio-economic status. Saudi J Biol Sci. 2021 Jan;28(1):962-969. doi: 
10.1016/j.sjbs.2020.11.007. Epub 2020 Nov 11. PMID: 33424388; PMCID: PMC7783816.



Toxoplasmosis gondii within the CSF: 
morphology

Brogi E, Cibas ES. Cytologic detection of Toxoplasma gondii tachyzoites in cerebrospinal fluid. Am J Clin Pathol. 2000 
Dec;114(6):951-5. doi: 10.1309/2XQ7-A89R-RDXU-XXG1. PMID: 11338485.



Patient Follow Up 

ÅThe patient developed worsening mixed septic and cardiogenic 
shock and could not be stabilized despite multiple pressors and 
CPR 

ÅThe patient passed the day we received the lumbar puncture 
specimen 

ÅSubsequently three days later, Toxoplasma PCR resulted as 
positive 



Take away points 

ÅIt is extremely rare to detect T. gondii organisms within the CSF 
and its morphology within the CSF has not been well defined 
within the literature due to the lack of these cases 

ÅThe organism rests dormant as bradyzoites and when provided 
the right opportunity in an immunosuppressed individually, will 
reactivate into the tachyzoite form 

ÅClinicopathologic correlation is critical to determine a diagnosis 
quickly and begin treatment as soon as possible as patients have 
been known to rapidly decline



24 year old male with scrotal pain and was found to have 
thrombocytopenia, neutropenia, and massive splenomegaly on 
imaging. 
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DIAGNOSIS?



Withheld Clinical Information

ÅHistory of Crohnôs disease treated with 
azathioprine and infliximab 

ÅAbnormal LFTs
ÅD. Bilirubin 1.6 (normal: 0-0.3)

ÅAlkaline Phosphatase 241 (normal: 40-125)

ÅOthers within normal (ALT, albumin, etc) 

ÅLDH 685 (normal: 125-243)

ÅHgb 7.3 (normal: 13.6-17.5)



Histology Recap

ÅSpleen
ÅEffaced architecture

ÅAtrophy of the white pulp

ÅRed pulp:

ÅñLarge nodulesò: red pulp 
sinuses & cords infiltrated 
by atypical lymphoid cells

ÅSmall-to-intermediate size

ÅIrregular nuclear contours, 
open chromatin, 
inconspicuous nucleoli, and 
pale cytoplasm

ÅBone Marrow
ÅNormocellular (~80% 

cellularity) with background 
trilineage hematopoiesis

ÅIntra-sinusoidal clusters of 
atypical lymphocytes

ÅSmall-to-intermediate 
size

ÅIrregular nuclear 
contours, dense 
chromatin, 
inconspicuous nucleoli 
and pale cytoplasm



Flow Cytometry - Bone Marrow



Å Abnormal T-cell population with moderate side 
scatter and intermediate-to-high forward scatter

o Positive for CD2, CD3, CD7, variable CD8, CD56, CD38

o Negative for CD5, CD4, CD57 

Flow Cytometry - Bone Marrow



Immunohistochemistry - Spleen

ÅPositive for CD3, CD8, CD56, TIA1, Granzyme B (subset), Perforin (subset)

ÅNegative for CD4, CD5, TCR-Delta, EBV-ISH

CD56 TIA1

TCR-D EBV-ISH



Immunohistochemistry ï Bone Marrow

ÅPositive for CD3, CD8, CD56

ÅNegative for CD4, CD5, CD30, EBV-ISH

CD56CD3

CD5

CD56

CD30



Differential Diagnosis

Pro B, Allen P, Behdad A. Blood. 2020 Oct 29;136(18):2018-2026.



Cytogenetics ï Bone Marrow

ÅAbnormal male karyotype
Å46-48,XY,+7,i(7)(q10)x2,+8[3]/46,XY[38]
Á2 copies of isochromosome of 7q

ÁGain of chromosomes 7 and 8



Targeted NGS analysis

ÅPathogenic mutations in BCOR, GATA3, and STAG2

ÅCopy number changes compatible with isochromosome 7q
ÅCopy gains: 7q 

ÅCopy losses: 7p



Final Diagnosis

Hepatosplenic T-cell lymphoma (HSTCL)



Hepatosplenic T-cell lymphoma

ÅLess than 5% of all peripheral T cell lymphoma cases
ÅProliferation of ♬ŭ or ‌ɓ TCR-expressing lymphocytes

ÅMajority of cases occur de novo

Å20% cases involve immunosuppression or immune 
dysregulation
ÅAutoimmune disorders, inflammatory bowel disease (IBD), 

hematologic malignancies, and previous solid organ 
transplant

ÅImplicated IBD drugs: azathioprine, 6-mercaptopurine, 
infliximab

Pro B, Allen P, Behdad A. Blood. 2020 Oct 29;136(18):2018-2026.



HSTCL: Clinical presentation

ÅYoung adults

ÅSplenomegaly

ÅThrombocytopenia

Å~20% of cases arise in immunosuppression or immune dysregulation (IBD, 
autoimmune disorders, etc)

ÅCommonly implicated agents
ÅAzathioprine, 6-mercaptopurine, infliximab

ÅAnti-TNF therapies

Pro B, Allen P, Behdad A. Hepatosplenic T-cell lymphoma: a rare but challenging entity. Blood. 2020 Oct 29;136(18):2018-
2026. doi: 10.1182/blood.2019004118. PMID: 32756940; PMCID: PMC7596851.



HSTCL: Morphology

ÅLymphocytes are small 
to intermediate in size

ÅIrregular nuclear 
contours, mature 
chromatin, and  
inconspicuous nucleoli

ÅModerate amount of 
cytoplasm

ÅNo granules 
Åvs T-cell large granular 

lymphocytic leukemia 
(azurophilic granules on 
blood smear)

Pro B, Allen P, Behdad A. Hepatosplenic T-cell lymphoma: Blood. 2020 Oct 29;136(18):2018-2026
Lamy T, Moignet A, Loughran TP Jr. . Blood. 2017 Mar 2;129(9):1082-1094



HSTCL: Immunophenotype

ÅTypically CD4/CD8-double negative
ÅCD8 may be expressed (as in this case)

ÅPositive: CD2, CD3, CD7, CD56 (usually)
Å♬ŭ TCR (majority, ~75%)

ÅMost commonly derived from ♬ŭ1 subset

Å‌ɓ TCR (minority, ~20%)
ÅMore common in women & adults > 50

ÅWorse prognosis

ÅNegative: CD5, CD1a, TdT, CD10, CD57

Pro B, Allen P, Behdad A. Blood. 2020 Oct 29;136(18):2018-2026



HSTCL: Genomic aberrations

ÅTCR ɓ (TCRB) and ♬ (TCRG) genes 
rearranged 
ÅMolecular clonality studies do not define the T-cell 

subtype (‌ɓ vs ♬ŭ) from which the lymphoma arose

ÅTCRB was rearranged in all ‌ɓ and 62% of ♬ŭ 
HSTCLs

ÅTCRG rearranged in all ♬ŭ and 75% of ‌ɓ HSTCLs

ÅChromosomal abnormalities
ÅMost common: Isochromosome 7q and trisomy 8

ÅOther: 7q amplification, loss of Y chromosome, loss 
of chromosome 10q, gains in chromosome 1q

1. Pro B, Allen P, Behdad A. Hepatosplenic T-cell lymphoma: a rare but challenging entity. Blood. 2020 Oct 29;136(18):2018-2026. doi: 10.1182/blood.2019004118. 
PMID: 32756940; PMCID: PMC7596851.

2. Travert M, Huang Y, de Leval L, Martin-Garcia N, Delfau-Larue MH, Berger F, Bosq J, Brière J, Soulier J, Macintyre E, Marafioti T, de Reyniès A, Gaulard P. 
Molecular features of hepatosplenic T-cell lymphoma unravels potential novel therapeutic targets. Blood. 2012 Jun 14;119(24):5795-806. doi: 10.1182/blood-
2011-12-396150. Epub 2012 Apr 17. PMID: 22510872; PMCID: PMC3779008.



HSTCL: Genomic aberrations

ÅSETD2, INO80, TET3, STAT5B: almost 
exclusive to HSTL vs other PTCL
ÅSETD2: most frequently silenced gene
ÅTumor suppressor gene in HSTL

ÅLoss of function Ÿ increased proliferation

ÅPIK3CD, UBR5, SMARCA2: shared mutations 
observed in other B cell lymphomas

ÅOther mutations: STAT3, ARID1B, EZH2, 
KRAS, TP53

ÅSTAT5B, STAT3, PIK3CD mutations
ÅConstitutively activate downstream signaling
ÅCooperate to maintain proliferation pathways

1. Travert M, Huang Y, de Leval L, Martin-Garcia N, Delfau-Larue MH, Berger F, Bosq J, Brière J, Soulier J, Macintyre E, Marafioti T, de Reyniès A, Gaulard P. 
Molecular features of hepatosplenic T-cell lymphoma unravels potential novel therapeutic targets. Blood. 2012 Jun 14;119(24):5795-806. doi: 10.1182/blood-
2011-12-396150. Epub 2012 Apr 17. PMID: 22510872; PMCID: PMC3779008.

2. McKinney M, Moffitt AB, Gaulard P, Travert M, et al. The Genetic Basis of Hepatosplenic T-cell Lymphoma. Cancer Discov. 2017 Apr;7(4):369-379. doi: 
10.1158/2159-8290.CD-16-0330. Epub 2017 Jan 25. PMID: 28122867; PMCID: PMC5402251.



Teenage male who presented with a 5.5cm right kidney mass as well as 
mediastinal/hilar lymphadenopathy and multiple pulmonary nodules 
seen on imaging. A hilar lymph node was biopsied
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