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20-0001

CarolineTemmins Santa Clara Valley Medical Center

44-yearold M with h/o left testicular MTB, status
post orchiectomy and right testicular MTB, with
recent trip to India and -hour layover in Hong Kong.
Presents from home with 1 day of cdlde symptoms
and progressive altered mental status.












Clinical history

A44 year old man with recent travel to India, and exposure to a
swimming pool in Chennai, presented with exhaustion, progressing
to encephalopathy with fevers, sore throat, and cough.

AAdmitted for presumptive bacterial meningitis.

ACSF: WBC 2083 (91% neutrophils), glucose 87, protein 477, elevated
OP

AStarted on vancomycirtx, and one dose of acyclovir






Naegleridowleri

Atrophozoiteis the infective stage of the amoeba. They at€-30um
In diameterand contain a nucleus withlarge, centrally
placedkaryosomesurrounded by dalo

AHistologically, therophozoitecan be mistaken for a degenerating
cell, monocyte, or macrophage



Where is it found?

ANaegleriafowleriis found around the world. In the United States, the
majority of infections have been causedMgegleriafowleri from
freshwater located in southertier states. The ameba can be found in:

ABodies of warm freshwater, such as lakes and rivers
AGeothermalwater, such as hot springs

AWarm water discharge from industrial plants
AGeothermaldrinkingwater sources

ASwimming pools that are poorly maintained, minimadhjorinated, and/or
un-chlorinated

AWater heatersNaegleriafowleri grows best at higher temperatures up to
115°F (46C) and can survive for short periods at higher temperatures.

ASoil
ANot foundin salt water, like the ocean.



How common idaegleridowleriinfection?

ANaegleriafowleriinfections arerare.

Alnthe 10 years from 2009 to 2018, 34 infections were reported in the
U.S.

AOfthose cases, 30 people were infected by recreational water, 3
people were infected after performing nasal irrigation using
contaminated tap water, and 1 person was infected by contaminated
tap water used on a backyard shgslide.



AWnhile infections witiNaegleriafowleri are rare, they occur mainly
during the summer months of July, August, and September. Infections
are more likely to occur in southettrer states, but can also occur in
other more northern states. Infections usually occur when it is hot for
prolonged periods of time, which results in higher water
temperatures and lower water levels

AThe fatality rate is over 97%. Only 4 people out of 145 known
Infected individuals in the United States from 1962 to 2018 have

survived.



Amebae penetrate D O
the nasal mucosa /S J/  Amebae migrate to the brain via

\ the oifactory nerves causing
primary amebic meningoencephaliti
(PAM) in healthy individuals

Trophozoites in CSF and Cyst stage
brain ligsue A
lageliat
cccasionally in CSF
Trophozoite stage
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Hospital course

APresented with 1 day of colike symptoms and progressive acute
encephalopathy, found to have significant @&ecytosis initially
thought to be bacterial meningitis, treated for such, failed to respond
to broad spectrum antibiotics.

AN.fowleri diagnosed on CSF slide. CDC and county public health
made aware.

AMiltefosine obtained as treatment of last resort.
AMayo Clinic Nfowleri PCR positive
ARapid decompensation with hydrocephalus amtalherniation.

AMet criteria for clinical diagnosis of brain death. Kept on vasopressor
support until family could arrive and say goodbyes.



20-0002

JoeRabbanUCSF

43-yearold F with an earlysitrimester spontaneous miscarriage. She
underwent uterine aspiration. Gross examination showed normal
chorionic villi without fetal tissue. The morphologic findings were
deemed abnormal and DNA genotype testing was performed to exclude
an early molar pregnancy. The test showed diploid genotype but the
chorionic villi did not contain any of the alleles present in the maternal
decidual tissue.





















Work up of abnormal villi in POC specimens

Practical Questions

. How much villous abnormality is enough to trigger
ancillary testing to rule out a molar pregnancy ?

. Which ancillary test (p57, ploidy, genotype test)
IS best to order ?



\

How much nabnormalityo I S enouc(

Non-molar gestation
with normal karyotype

l Hydropicl

Molar pregnancy

' First trimester Second trimester.

W, Y %
(o] o’e / ”Q{e @o/e ¢

Extent of Morphologic Abnormality



How much nabnormalityo I S enouc(

’) Answer:

» No evidence-based criteria

Subjective issue
Under-diagnosis of the earliest
stage moles is a known problem

> > >

Extent of Morphologic Abnormality



My Personal Threshold for Ordering Testing

Based on years of using a Avery |l owo thre

Any 2 or more of these features:

Villous Architecture

Large

Cisterns

Invaginations, inclusions, protrusions
Apoptosis in mesenchyme

Trophoblast Proliferation

Patchy (or more)
Lace-like (cribriform)

Trophoblast Atypia

Present



Options for Tests to Rule Out Molar Pregnancy

Cause of Abnormal Morphology DNA Genotype p57 IHC

Non-molar gestation with Biparental diploid Intact

hydropic change or aneuploidy

Complete mole Diandric diploid Absent

Partial mole Diandric triploid Intact
Review

Hydatidiform Moles: Ancillary Techniques
to Refine Diagnosis

Brigitte M. Ronncett, mp.. Cheryl DeScipio, php. and Kathleen M, Murphy. pwp
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SBPS Case: Genotype Testing
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Genotype result of fetal tissue:

A Diploid

A No maternal alleles

A Interpretation:
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P57 IHC
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SBPS Case: Genotype Testing
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Explanation for genotype
for POC using egg donor:

1 allele from father
1 allele from egg donor
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SBPS Case

Final Diagnosis

1. Non-molar gestation using a donor egg

2. Abnormal villous morphology like due to
non-molar aneuploidy



Teaching Point: Potential Pitfalls of Genotype Testing

Genotype of donor egg preghancy can be
misinterpreted as dispermic complete mole

How to avoid this pitfall

U Communication of use of a donor egg

-clinician to surgical pathologist
-surgical pathologist to molecular pathologist

U Use p57 IHC to triage use of genotype testing

U Molecular pathologist:
-examine allelic heterozygosity/homozygosity ratios

wiermatwnnl Jowraad of Gyneowegical Pasblog
1709197, Lippoococt Willuos & Wilkine, Hadmore
Comrighi 2007 by 1he Eseenationsl Seciery of Gysecokancal Pathologaas

Original Article

DNA Genotyping of Nonmolar Donor Egg Pregnancies With
Abnormal Villous Morphology: Allele Zygosity Patterns
Prevent Misinterpretation as Complete Hydatidiform Mole

Nancy M. Joseph, mp., php. Carvll Pineda. musiasemem, and Joseph T. Rabban. . men



1 (of many) Option* for Triaging Tests to Rule Out Molar Pregnancy

Abnormal VIIIOUS Morphology Clinical data for triage not shown

————————— -Prenatal fetal test results
-Donor egg pregnancy

Fetal tissue (nucleated RBC, somatic tissue)

—

Yes No
(this excludes
a complete mole)
P57 IHC
P57 P57
Intact Absent
/(this excludes
v a complete mole)

Genotype testing

Biparental diploid Diandric
Digynic triploid triploid
1 1 \ 4
Non-molar Partial Complete
Mole Mole Exceptions exist:

-Twin POC with a mole
-Biparental complete mole
-Mosaicism



20-0603

JoeRabbanUCSF

30-yearF with an early Strimester miscarriage. She
underwent uterine aspiration. The clinician sent part of
the specimen for fetal aneuploidy testing and the
remainder for surgical pathology evaluation. Gross
examination showed normal chorionic villi; no fetal tissue.
The fetal test result was triploidy (69, XXY).





















Utility of fetal aneuploidy test results to the surgical pathologist
when evaluating abnormal villi in POC specimens

Context of fetal testing:

Prenatal screening (advanced maternal age)
Prenatal work-up of ultrasound abnormalities

Work up of miscarriage

Examples of results:

Single chromosomal aneuploidy: trisomy, monosomy

Triploidy

Source of results:

Often: not communicated to surgical pathologist
Sometimes: in the POC specimen requisition form

Sometimes: in the electronic medical records



Fetal Triploidy
on Prenatal Test

Diandric Dlgynlc
Triploidy Tr|pI0|dy

Risk for subsequent Yes
gestational trophoblastic disease (very low risk)
Manage by: Yes No

-6 months surveillance serum hCG
-6 months contraception during surveillance

Distinction by ploidy test alone No
Distinction by genotype test Yes
Relative frequency ?

Morphologic distinction ?



20 POC specimens with known fetal triploidy

>

Retrospective morphology
review using molecularly
validated criteria for partial mole

Genotype testing

/

Correlate

ORrIGINAL ARTICLE

Prevalence of Partial Hydatidiform Mole in Products of
Conception From Gestations With Fetal Triploidy Merits
Reflex Genotype Testing Independent of the Morphologic
Appearance of the Chorionic Villi

Lucy M. Han, MD* James P. Grenerr, MD, PhDDY Avun P. Wiitae MD, PLHD.}
Molly Quinn, MDY Victor Y. Fujimote. MD,§ and Joseph 1. Rabban MD, MPH*

(Am J Surg Pathol 2020:44:849-858)



Best molecularly-validated morphology criteria for partial mole

Highest Predictive Value (90%):

Cisterns and villous size > 2 mm

Triggers for genotype testing (any 1)

A Cisterns

A Villous size >2 mm

A Villous inclusions

A Dual population of villi

Original Article

Partial Hydatudiform Mole: Histologic Parameters
in Correlation With DNA Genotyping

Natalia Buzn, M. and Pet Huw Mo, mp

Int J Gynecol Pathol Vol. 32, No. 3, May 2013



POC Specimens with Fetal Triploidy

65% are partial moles
-only 23% exhibit classic morphology
-most show only focal, limited abnormalities

-30% originally signed out as non-molar
using H&E only (no ancillary testing)

Recommendation

Obtain genotype testing regardless of the
morphologic appearance of the villi

ORrIGINAL ARTICLE

Prevalence of Partial Hydatidiform Mole in Products of
Conception From Gestations With Fetal Triploidy Merits
Reflex Genotype Testing Independent of the Morphologic
Appearance of the Chorionic Villi

Lucy M. Han, MD.* James P. Grenert, MD, PhDY Avun P. Wiitae MD, PHD. )
Molly Quinn, MDY Victor Y. Fujimoto. MD,§ and Joseph 1. Rabban MD, MPH*

(Am J Surg Pathol 2020:44:849-858)



Partial mole (diandric triploid)



1 (of many) Option* for Triaging Tests to Rule Out Molar Pregnancy

Fetal Triploidy Abnormal Villous Morphology

\ !

even if morphology Fetal tissue (nucleated RBC, somatic tissue)

seems normal /\

Yes No
(this excludes
a complete mole)
P57 IHC
P57 P57
Intact Absent
/(this excludes
v a complete mole)

Genotype testing

Biparental diploid Diandric
Digynic triploid triploid
1 l \ 4
Non-molar Partial Complete
Mole Mole Exceptions exist:

-Twin POC with a mole
-Biparental complete mole
-Mosaicism
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KarenMatsukuma UC Davis

68-yearold M, past medical h/o CVA aidib, on apixaban

and aspirin. Presents to ED foelana EGD: 2cm area with
adherent material (thought to be food residue) noted In
proximal body of stomach. The underlying erythematous

mucosa was biopsied. Esophagus/duodenum were normal.















Diagnosis

A Doxycyclinegnduced gastric injury
I Erosion, superficial necrosis/fibrin

I Characteristic eosinophilic vascular
degenerationfibrinoid change of superficial
capillaries

I Fibrinmicrothrombi
i9YR2a802LIA0O GoKAGS SEdzF



Doxycyclinanduced UGI Injury

A Reported in esophagus, stomach, duodenum

A In esophagus, findings are:
I Ulceration
I Inflammation of mucosal and submucosal vessels
i Chgracteristic pgrivascular edema and fibroplastic
NEalLl2yaS oaKlIt2e0T OlY
I Endothelialitis endothelial sloughing into lumen
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Medlicott et al, AJSP 2013



Background

A First described in the gastric mucosa by Xiao et al, AJS
2013 (2 cases)

A Esophageal changes subsequently reported by
Medlicott et al, AJSP 2013 (2 cases)

A Largest case series Shih et al, AJSP 2017 (14 patients

A Prompt resolution of mucosal injury after cessation of
medication in all cases

A The vascular changes appear to be quite specific for
doxycycline

A Possible mechanism: Doxycycline may promote
vasoconstriction, inhibit angiogenesis



Doxycycline Toxicity

A Clinically, welknown to give rise to UGI
symptoms

A Complicating factors: when medication is
taken, how much fluid takemysmotility?

A Prescribed for acne, UTIs, Lyme disease, PID
malaria prophylaxis



Patient Followup

A Our patient had been prescribed doxycycline
as part of triple therapy foHelicobacte(by
his PCP)

A NoH. pyloriwas present by IHC on the biopsy

A Repeat EGD after cessation of the drug
demonstrated normal gastric mucosa
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20-0605
Laura BrownYieXie; UCSF

66-yearold M with h/o Hep B presents with diffuse
lymphadenopathy and 8Bymptoms. Undergoes bone
marrow aspirate/biopsy.
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Differential diagnosis

O« O«

O¢

O«
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Plasmablastic myeloma
Plasmablastic lymphoma
ALK+ LBCL

3 ALK+ ALCL
Extracavitary PEL
HHV8+ DLBCL, NOS



Immunophenotype

0

O«

(@]

Positive IHC: CD138, lambda,
OCT2, MUM1, EMA, and ALK.

Negative IHC: CD20, CD79a,
CD3, kappa, PAX5, CD30,
EBER, HHVS8, AE1/AES.

Flow cytometry: variable
CD45, weak CD64, and
intracellular lambda
immunoglobulin. All other
antigens tested were negative.




Differential diagnosis
0 Rlasmabtastrcmyeloma
3 History of MM

3 Paraprotein, bone lesions, etc
3 ALK-

_Plasmablasttetymptioma
3 HIV
3 EBV+, ALK-

ALK+ LBCL

AEK+ALECE
3 CD30+, T-cell antigens +/-
0 —ExtracavitaryPE—
3 Extranodal, HIV
3 EBV+, HHV8+, ALK-
0 HHV8+BEBCENOS™
3 HIV+/-
3 HHV8+, ALK-

O«

O¢ O«



Genetics

0 Karyotype: 43-
46,XY,add(1)(p22),?t(2;17)(p23;92
3),add(5)(935),-13,-
14,der(16)t(?3;16)(q11.2;p13.3),+2
-3mar[9]/44-46,idem,-
3[10]/46,XY[1]

FISH: POSITIVE for ALK
rearrangement.

O«

PATHOGENIC AND LIKELY PATHOGENIC ALTERATIONS

Images courtesy of Joe Qi
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?t(2;17)(p23;923) add(5)(q35)

VARIANT TRANSCRIPT ID

CLASSIFICATION

READS

MUTANT ALLELE
FREQUENCY

‘ CLTC-ALK gene fusion NM_004858-NM_004304

Pathogenic

255

N/A




ALK+ Large B-cell Lymphoma

0 Clinical:

3 Very rare lymphoma occurring over a wide
age range, M>>F.

3 Not associated with immunosuppression.

3 Mostly involves LN; often presents at
advanced stage.

3 Bone marrow is involved in 25%.

3 11 mo survival with stage Ill/1V disease,;

longer if early stage and in childhood.

0 Morphology:

e

Diffuse or sinusoidal cohesive infiltrate of
Immunoblastic or plasmablastic cells with
prominent nucleoli and amphophilic
cytoplasm.

Occasionally atypical multinucleated tumor
cells.

0 Immunophenotype:

3 Positive: ALK, EMA (strong), CD138,
MUML1, clg (usually IgA), MYC (variable,
weak), rarely cytokeratin or nonspecific T-
cell markers like CD4, CDA43.

3 Negative or weak/partial: CD20, CD79a,
PAX5, CD45, CD30, HHVS, EBV

0 Genetics

3 Most commonly t(2;17)(p23;923) (CLTC-
ALK).

3 Occasionally t(2;5)(p23;935), (NPM1-ALK)

3 Rarely cryptic insertion of ALK into 4922-
24 or ALK fusion to SQSTM1, SEC31A, or
others.

3 Complex karyotype is common.



ALK+ Large B-cel

Lymphoma

Plasmablastic Plasmablastic Primary ALK+ LBCL HHV8+
myeloma lymphoma effusion DLBCL
lymphoma
Location Bone/bone Extranodal, H&N Pleural fluid, Nodal Nodal
marrow extracavitary
Paraprotein Often Rarely No No No
HIV No Strong Strong No Strong
association
EBV - +/- + - -
HHV8 - - + - +
Genetics Myeloma- Complex Complex ALK N/A
associated karyotype, MYC karyotype rearranged

changes

translocation




ALK+ Large B-cell Lymphoma

O«

O«

O«

ALK IHC staining pattern
may correlate with the
underlying genetic
abnormality.

SQSTM1 (5035.3) is
located very near NPM1
(5935.1), thus, the
cytogenetic findings may
be similar.

t(2;17) may be
cryptic/difficult to detect.

Translocation

ALK staining pattern

1(2;17)(p23;,g23)
CLTC-ALK

"%+ | Coarse granular
* ¥/ cytoplasmic

1(2;5)(p23;935)
NPM1-ALK

1(2;5)(p23;935)
SQSTM1-ALK

{ Cytoplasmic,
‘&' nuclear, or nucleolar
| staining

L4 Cytoplasmic staining
e 4| with fine, dispersed

.. “| granules and dot-like
+ | accentuation

2016 WHO; Haematologica 2011 Mar;96(3):464-7




Summary

0

O¢

O«

ALK+ LBCL is a rare and aggressive lymphoma with
plasmablastic morphology, that expresses plasma cell
markers and is often negative for B and T cell antigens.
A high degree of suspicion is required for accurate
diagnosis.

The pattern of ALK IHC staining may suggest the
underlying genetic abnormality.
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20-0606
(scanned slide avail!)

Ankur Sangoi; EI Camino Hospital

/5yearold-M with BPH and bladder neck lesion,
transurethral resection of bladder/prostate performed.
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