TEE Rt L AR— b - %5 68 [5]

~EHNS—F~

AENE, A7V v vad NV Ry 2B 5 U REREINEIC DWW TTY, 70 Ry 73Vl
RIZDOUNT B AR IE Y BRI AR ORIEN RN EASETIIZEAOLNTEE L, L
LT, ZHHDFEFMDOMEY > 7 V2T PCRICE D 7 u—F U T 1 EEITo72& 2
AL ZNHDOY URERIFARY 7o —F AREMTHY, ETIHRWI ERHLMNERD EL

2o OED . EFEOEMY BRI AIME S IXIERO T T —F RN B0 | @E S ARG
BITWER A, A7V vy a7V Ky ZTEMED Y L REREFEME R BNTRD b NT-HAIC

X, BPEY CoSERPE MR & 2T AR, HEICREEZITOLERHY 3,



ATV aZ )V Ry ZIZBTHRY 7a—F L BHIEY VR EEC-DOVWT
J Vet Intern Med. 2020 Nov;34(6):2622-2635. doi: 10.1111/jvim.15913.

Polyclonal B-cell lymphocytosis in English bulldogs

Emily D Rout, A Russell Moore, Robert C Burnett, Julia D Labadie, Kelly L

Hughes, Paul A Navin, Janna A Yoshimoto, Paul R Avery, Anne C Avery

W A7y a7V Ry 7%, /Milat: BMOWIEZEZ 32 & RmoinTtish, B

FRPEEYE Y o ERMEA M (BCLL) &2 b TE, LirL, Z7e—TFT U T maERIN

O DFEFNZAT IV, TEGMEHEE Tl N2 EARIE SN TE T,

Wi . A7 Yy a7V Ry 70O BHIEEMER ST, FEEGHETH D,

SEG : /NiRa Y CD21 Byt B Alfar: U o REREESE S i D 7 v —H A N A R U — D2k X

NizA v 70 yvra7V Ry 7 8414

Jiik s BIERIMEE, Fa X OEREEELY. BMRO s v—F U7 ¢ BIRETA, 7e—%A1

A M) =D, BXOET a7 U o OH L F/R—F— N K0S 72, 2010 H0»

5 2019 T Ta v T FMSLRFZDERIREANIERICRET = ) A E 2 TREDIZD

WZEDNTEA LT Y va 7V Ry ZOMiEY 7 v 195 fFilH )5 84 fildd CD21 [tk U

VORERIE Z R TRERZEI D LTz, Tu—Y A R A N —ORE AR, B BAifuE

BCLLOZN & LT, HEORE T ) DT T A ~—% AW iR B A
(PARR) 73, BMifldd 7 v —F U7 4 iD= OIAToTc, BN —DROLNT—

HOSERI T, & >/ 7 HERIKE), REEE, T L TREZn7 ) 37277 2D ELISAIC

L EEILD TN,

fER : 7H| (58/83) DIEFITARY 7 o —F NI LOHIRMSERY 7 n—F 1 rar ) Uik

IR FBLAIA TR B, FENEEE B HIRQ IR AR S v7e, RIERI O T 4F i 1T 6.8 ik

THY., T4%NBHETH -7, VU 7Bk P 9fElX 22 400/uL  (2000-384 400/uL) TH Y. B

HEfEIL 27 Z 2 1l MHC & CD25 DIRFEBL GO B vz, MUlEds L OWRIENERE 2 57% (26/46)

U U RHIERDY 11% (7/61) T bivic, @27 e 7 U CMSEN 71% (23/30) THaH Hit,

B DIEFD T7%13 7 a7V v OREE LTHRY 7 U —TF/vdD IgA +/- IgM % L < [ Ll BRAS

SRV 7a—F NG ra7 ) o ORE—vi kol

fhm EMIREZR A7) v a7V Ry 7281 5K Y 7 a—F /L7 B ML EMER BIX 7

7 Z Il MHC & CD25 O{EFEELI L OVE THEOIT H v, I1gA +/- IgM OYEINAZ LD @7 a7

U VIMJETHREASIT 6D Z N bMnE o7, Toxid, BRI E RN ZOEBIZESE:

LTWD EREHT D,

Background: English bulldogs disproportionally develop an expansion of small B-cells,

which has been interpreted as B-cell chronic lymphocytic leukemia (BCLL). However,

clonality testing in these cases has often not been supportive of neoplasia.

Hypothesis: English bulldogs have a syndrome of nonneoplastic B-cell expansion.

Animals: Eighty-four English bulldogs with small-sized CD21+ B-cell lymphocytosis in

the blood as determined by flow cytometry.

Methods: This is a retrospective study. We characterized this syndrome by assessing

B-cell clonality, clinical presentation, flow cytometric features, and immunoglobulin



gammopathy patterns. We identified 84 cases with CD21+ lymphocytosis among 195
English bulldogs with blood samples submitted to the Colorado State University-Clinical
Immunology laboratory for immunophenotyping between 2010 and 2019. Flow
cytometry features were compared to normal B-cells and BCLL cases. PCR for antigen
receptor rearrangements (PARR) by multiple immunoglobulin primers was performed to
assess B-cell clonality. A subset of cases with gammopathy were examined by protein
electrophoresis, immunofixation, and immunoglobulin subclass ELISA quantification.
Results: Seventy percent (58/83) of cases had polyclonal or restricted polyclonal
immunoglobulin gene rearrangements, suggesting nonmalignant B-cell expansion. The
median age of all dogs in the study was 6.8 years and 74% were male. The median
(range) lymphocyte count was 22 400/uL (2000-384 400/uL) and B-cells had low
expression of class Il MHC and CD25. Splenomegaly or splenic masses were detected
in 57% (26/46) of cases and lymphadenopathy in 11% (7/61). Seventy-one percent
(52/73) of cases had hyperglobulinemia and 77% (23/30) with globulin characterization
had IgA * IgM polyclonal or restricted polyclonal gammopathy patterns.

Conclusions and clinical importance: Polyclonal B-cell lymphocytosis in English
bulldogs is characterized by low B-cell class Il MHC and CD25 expression,
splenomegaly and hyperglobulinemia consisting of increased IgA + IgM. We
hypothesize that this syndrome has a genetic basis.
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BACKGROUND:

B-cell chronic lymphocytic leukemia (B-CLL) is the most common hematopoietic malignancy in
humans in the developed world and the primary risk factor is genetic. Dogs also develop B-CLL, but
there is no systematic description of the disease in dogs. Understanding the epidemiology of B-CLL
in dogs may help practitioners recognize the disease and position the dog as a model for future
genetic studies.

OBJECTIVES:

To describe B-CLL presentation in dogs, its clinicopathologic findings, and breed predisposition.
ANIMALS:

Four hundred and ninety-one dogs with B-CLL and 5,673 control dogs with suspicion of a
lymphoproliferative disorder (LPD).

METHODS:

Retrospective cross-sectional study of dogs for which samples were submitted to the Colorado State
University Clinical Immunology Laboratory for immunophenotyping between 2010 and 2014. To
assess breed predilection, dogs with B-CLL were compared to those with suspicion of other LPDs
using logistic regression.

RESULTS:

The median age was 11 years with no sex predilection. Half of the dogs presented with peripheral
lymphadenopathy or splenomegaly and 26% had anemia. Eleven small-breed dogs had significantly
increased odds of B-CLL. In addition, English Bulldogs had an increased risk and a unique
presentation: these dogs were diagnosed at a median of 6 years and expressed lower class || MHC
and CD25.

CONCLUSIONS:

B-cell chronic lymphocytic leukemia is overrepresented in small-breed dogs. Future genetic studies
of these breeds may identify genetic risk factors. The unique presentation of English Bulldogs
provides evidence of multiple forms of this disease. Additional studies are necessary to determine

whether presenting signs are associated with survival.



