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“Doctor and the Doll”, Norman Rockwell, 1929
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Detection of Viral DNA in Neonatal Herpes Simplex
Virus Infections: Frequent and Prolonged Presence
in Serum and Cerebrospinal Fluid
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ARTICLES | FEBRUARY 15,1996

Epstein-Barr virus (EBV)-carrying and -expressing T-cell lines established

from severe chronic active EBV infection

S Imai, M Sugiura, O Oikawa, S Koizumi, M Hirao, H Kimura, H Hayashibara, N Terai, H Tsutsumi, T Oda, S Chiba, T Osato

C

Fig3. Morphology of the cell lines shown by Wright-Giemsa stain-
ing (original magnification x 1,000). (A) SIS cell line. (B) AIK-T8 cell
line. (C) AIK-T4 cell line. (D) SKN cell line.
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Fig 4. Southern blot analysis of TCRS gene rearrangement of the
cell lines and their clinical sources. Placenta, human placenta DNA
as a germline control; Pt-SIS, PBL DNA of patient no. 1 (see Table 1);
Pt-AlK, PBL DNA of patient no. 2; Pt-SKN, DNA from a lymph node
of patient no. 3. EcoRl-digested DNA was hybridized with the *P-
labeled CB2 probe. G and arrows indicate the germline configuration
and clonally rearranged bands, respectively. The numbers on the left
denote DNA fragment sizes (in kilobases).
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JDURNAL OF CLINICAL MICROBIOLOGY, July 1995, p. 1765—-1768 Vol. 33, No. 7 0095'1137/95/$0400‘}0

Copyright © 1995, American Society for Microbiology

Detection and Quantification of Virus DNA in Plasma of Patients with

Epstein-Barr Virus-Associated Diseases
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Department of Pediatrics, Nagoya University School of Medicine, 65 Tsuruma-cho, Showa-ku, Nagoya 466,1and Department of Cell Regulation, Division of Virology and Immunology,

Medical Research Institute, Tokyo Medical and Dental University, 1-5-45, Yushima, Bunkyo-ku, Tokyo 113,2 Japan
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FIG. 2. Southern blot hybridization of serial plasma samples from three
patients with IM. Lanes 1 and 2 (patient A), days 4 and 14 of disease onset,
respectively; lanes 3 and 4 (patient B), days 17 and 25 of disease onset, respec-
tively; lanes 5, 6, and 7 (patient C), days 17, 25, and 37 of disease onset,
respectively; lane 8 (PC), a positive control; lane 9 (NC), a negative control.
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FIG. 4. Quantification of EBV DNA in plasma of patients with various EBV-
associated diseases. 1A, acute phase of IM (n = 13); 1B, convalescent phase of
IM (n = 9); 2A, acute phase of EBVAHS (n = 4); 2B, convalescent phase of
EBVAHS (n = 4); 3, fatal IM (n = 2); 4, CAEBV (n = 4); 5, healthy individuals
including EBV-seropositive and EBV-seronegative children (n = 38). Two pa-
tients with CAEBV had a higher EBV DNA titer when their clinical state
deteriorated (). The dashed line indicates the sensitivity of the PCR assay.
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VIROLOGY 233, 382-391 (1997)
ARTICLE NO. VY978625

Varicella-Zoster Virus Glycoproteins E and | Expressed in Insect Cells Form a Heterodimer
That Requires the N-Terminal Domain of Glycoprotein |

Citations: 37

Hiroshi Kimura, Stephen E. Straus, and Richard K. Williams'

Medical Virology Section, Laboratory of Clinical Investigation, National Institute of Allergy and Infectious Diseases,
National Institutes of Health, Bethesda, Maryland 20892
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Recombinant Varicella-Zoster Virus Glycoproteins E and I: Immunologic Citations: 40
Responses and Clearance of Virus in a Guinea Pig Model of Chronic Uveitis ]

Hiroshi Kimura.,* Yun Wang, Lesley Pesnicak, National Institutes of Health, Medical Virology Section, Laboratory of
Jeffrey I. Cohen, John J. Hooks, Stephen E. Straus, Clinical Investigation, National Institute of Allergy and Infectious
and Richard K. Williams Diseases and Laboratory of Immunology, National Eve Institute,

Bethesda, Maryland

The Journal of Infectious Diseases 1998;178:310-7
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Figure 1. Standard curves for quantitation of VZV DNA. A, plasmid containing VZV glycoprotein B (gB) was serially diluted, amplified
by polymerase chain reaction (PCR) in presence of guinea pig genomic DNA, and quantitated by Southern blotting followed by phosphorescent
imaging. Signal intensity of amplified product was plotted as function of input VZV gB plasmid copies. B, standard curve using fluorogenic
5" nuclease assay. Serially diluted VZV gB plasmid was amplified in presence of guinea pig genomic DNA and analyzed in real time, and

threshold cycle (Ct) values were plotted as function of copy number. :_:
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Epstein-Barr virus (EBV)
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Epstein-Barr Virus (EBV)

lipid envelope

. glycoproteins
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JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 1999, p. 132-136 Vol. 37, No. 1
0095-1137/99/$04.00+0
Copyright © 1999, American Society for Microbiology. All Rights Reserved.

Quantitative Analysis of Epstein-Barr Virus Load by Using o
a Real-Time PCR Assay Citations: 472
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bIO Od 2001 98: 280-286
doi:10.1182/blood.\V98.2.280

Clinical and virologic characteristics of chronic active Epstein-Barr virus PR .
infection Citations: 332

Hiroshi Kimura, Yo Hoshino, Hirokazu Kanegane, lkuya Tsuge, Takayuki Okamura, Keisei Kawa and Tsuneo
Morishima
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Table 4. Differences between T- and natural killer—cell type of chronic active
Epstein-Barr virus infection

T-cell type NEK-cell type

(n = 18) (n=12) P A 1- W
Symptoms o J I al
Fever, = 1 diwk (%) 87 25 .04 _E
HMB (%) 13 75 .002 % 8 7 ,
Splenomegaly (%) 73 100 08 -~
Large granular lymphocytosis (%) 13 83 0004 a B Nic-cell type
Calcification in basal ganglia (%) 7 33 10 c - S
Laboratory data 2 4 -
IgG (mg/dL, mean = SD) 2213+ 1104 1682+ 464 .11 E o T-cell type
IgE (IW/mL, mean + SD) 282 + 298 2774 +3774 .04 % i
VCA IgG (geometric mean titer) 2405 446 01 3 2 P=.03
EA 1gG (geometric mean titer) 831 119 .02
EBNA (geometric mean titer) 30 45 24 0 -
Viral load —r1 rf1 1T 1T 1T 7T * T 1
PBMC (copies/pg DNA, mean = SD) i04-1=03 1Q34+04 09 0 20 40 60 30 100 120 140 160 130
Plasma (copies/mL, mean + SD) 1028=11 102421 49

Months after onset



Prognostic Factors for Chronic Active
Epstein-Barr Virus Infection

The Journal of Infectious Diseases 2003;187:527-33

Hiroshi Kimura,' Tsuneo Morishima,? Hirokazu Kanegane,’ Shouichi Ohga,’ Yo Hoshino,' Akihiko Maeda,’

Shosuke Imai,* Motohiko Okano,” Tomohiro Morio,® Shumpei Yokota,® Shigeru Tsuchiya,'® Akihiro Yachie," T

Shinsaku Imashuku,'? Keisei Kawa,” Hiroshi Wakiguchi,’ and Members of the Japanese Association for Research Citations: 177
on Epstein-Barr Virus and Related Diseases
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Clinical and Virological Characteristics of 15 Patients
with Chronic Active Epstein-Barr Virus Infection

Treated with Hematopoietic Stem Cell
Transplantation Clinical Infectious Diseases 2008;46:1525-34  Citations: 57
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Identification of Epstein-Barr Virus (EBV)—Infected
Lymphocyte Subtypes by Flow Cytometric In Situ
Hybridization in EBV-Associated Lymphoproliferative

Citations: 56

Dlseases The Journal of Infectious Diseases 2009;200:1078-87
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Pin1 Interacts with the Epstein-Barr Virus DNA Polymerase Catalytic
Subunit and Regulates Viral DNA Replication

Yohei Narita,”“ Takayuki Murata,® Akihide Ryo,b Daisuke Kawashima,” Atsuko Sugimoto,™©

Tatsuya Tsurumi®

Teru Kanda,” Hiroshi Kimura,©

Citations: 40
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Anti-CCR4 Monoclonal Antibody Mogamulizumab for the
Treatment of EBV-Associated T- and NK-Cell
Lymphoproliferative Diseases

Citations: 30
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Phase II Study of SMILE Chemotherapy for Newly

Diagnosed Stage IV, Relapsed, or Refractory Extranodal PR .
Natural Killer (NK)/T-Cell Lymphoma, Nasal Type: The Citations: 478
NK-Cell Tumor Study Group Study
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Pretreatment EBV-DNA Copy Number Is Predictive
of Response and Toxicities to SMILE Chemotherapy
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‘o. bl d EBV-associated T/NK—cell lymphoproliferative diseases in Citations: 350
. OO nonimmunocompromised hosts: prospective|analysis of 108 cases '
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Corrected: Publisher Correction

Defective Epstein-Barr virus in chronic active

infection and haematological malignancy Citations: 183

NATURE MICROBIOLOGY | WVOL 4 | MARCH 2019 | 404-413 | www.nature com,/naturemicrobiology
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OBITUARY: SIR ANTHONY EPSTEIN 1921-2024

.

It is with great sadness that Wolfson has learned of the passing of Fellow of the College Sir
Anthony Epstein, one of the discoverers of the Epstein-Barr virus, at the age of 102. His
work profoundly changed how scientists approach the diagnosis, prevention and treatment
of a wide range of cancers and other diseases, and left an enduring mark on the fields of

pathology, virology and oncology.

https://www.wolfson.ox.ac.uk/news/obituary-sir-anthony-epstein-1921-2024/

https://www.nature.com/articles/d41586-024-00763-9

nature

Explore content ¥  About the journal ¥  Publish with us v Subscribe

nature > obituaries > article

OBITUARY ‘ 13 March 2024

Anthony Epstein (1921-2024),
discoverer of virus causing cancer in
humans

Pathologist whose finding that viruses can trigger tumours in humans transformed
medical research.

By Alan Rickinson

°
SClence Current Issue First release papers Archiv

HOME > SCIENCE > VOL.384,NO.6693 > SIRMICHAEL ANTHONY EPSTEIN (1921-2024)

o] PERSPECTIVE RETROSPECTIVE f

Sir Michael Anthony Epstein (1921-2024)

Codiscoverer of the Epstein-Barr virus

RICHARD F. AMBINDER AND RENA R. XIAN - Authors Info & Affiliations

https://www.science.org/doi/10.1126/science.adp2961



From Bedside to Bench,
and BACK AGAIN

o Stephen E. Straus
(1946-2007)

o KEEERADAEM
e Physician Scientist
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National Center for
Complementary and
Integrative Health

NIH... Turning Discovery Into Health

Stephen E. Straus - Biography

® As a physician-scientist, he was
compassionate and kind, always
searching for answers to improve
the health of his patients.

e His bench-to-bedside research

yielded original insights into the
pathogenesis and management of
several viral and immunological

diseases.

https://www.nccih.nih.gov/about/stephen-e-straus-biography% it 25
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International Journal of Hematology (2023) 118:568-576
https://doi.org/10.1007/512185-023-03660-5
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Check for
updates

Updated guidelines for chronic active Epstein-Barr virus disease

Jun-ichi Kawada'® - Yoshinori Ito? - Koichi Ohshima® - Masaki Yamada® - Shinsuke Kataoka' - Hideki Muramatsu’ -
Akihisa Sawada® - Taizo Wada® - Ken-Ichi Imadome®* - Ayako Arai’ - Keiji Iwatsuki® - Shouichi Ohga’ -

Hiroshi Kimura'® - The Committee for Guidelines for the Management of Chronic Active EBV Disease, Related
Disorders (the MHLW Research Team in Japan)

Citations: 48

Table 1 Proposed diagnostic criteria for CAEBV

1. Persistent or recurrent infectious mononucleosis-like symptoms for more than 3 months

2. Detection of an increased number of EBV genomes in peripheral blood and/or atfected tissues

3. Detection of EBV-infected T or NK cells in peripheral blood and/or affected tissues

4. Chronic illness that cannot be explained by other known disease processes at the time of diagnosis

All four criteria should be met before CAEBV can be diagnosed

Clinical manifestations related to CAEBY

Y

y

Assessment of EBV genomes in

peripheral blood and/for affected tissues , I I Eirﬂ—

v ZX/NRH

Elevated EBV DNA load in blood or EBER-

positive cells in tissues

r Yes

No

v

Determination of

EBV-infected cells

Consider other diseases

v

A4

EBV in T or NK cells |

| EBV in B cells |

A 4

Diagnosis of

CAEBV

v

Chemotherapy

HSCT

h 4

I Consider other diseases |

Fig.1 Algorithm for the evaluation and treatment of CAEBV.
CAEBYV, chronic active EBV disease; EBER, EBV-encoded RNA;

HSCT, hematopoietic stem cell

transplantation



Haematolymphoid Tumours
Part B

Edited by the WHO Classification of Tumours Editorial Board

Severe mosquito bite allergy Kimura H

Araujo |
Kato S
Ng S-B

Definition Related terminology

Severe mosquito bite allergy is an EBV-positive NK-cell (or  Not recommended: hypersensiti
occasionally T-cell) lymphoproliferative disorder characterized

by high fever and severe skin manifestations including bullae.  Subtvpe(s)

ulcers, necrosis, an o | _
Hydroa vacciniforme lymphoproliferative | kimuat
’ | Araujo |
disorder | e kG
| GruA
l

Definition disorders & Hydroa vacciniforn

Hydroa vacciniforme lymphoproliferative disorder (HV-LPD) is disorder

a cutaneous form of chronic active EBV disease that spans a

range of behaviour, from the classic form with self-limited photo-  Related terminology

dermatod

multiorgal

N | | | I Araujo |
ystemic chronic active EBV disease fomds
Liu WP
Sanguieza OP
Definition myocarditis, and coronary aneur
Systemic chronic active EBV (CAEBV) disease is characterized  Patients frequently present with haem
by a systemic proliferation of polyclonal, oligoclonal, or (often)  ocytosis. Complications include multi
monoclonal EBV-positive T or NK cells, with symptoms persist-  ism, disseminated intravascular coag
Ing for > 3 months. nal ulcer/perforation. Some patients
such as severe mosquito bite aller|




Review > Leukemia. 2022 Jun 22;1-29. doi: 10.1038/s41375-022-01620-2. Online ahead of print.

The 5th edition of the World Health Organization
Classification of Haematolymphoid Tumours:
Lymphoid Neoplasms

Alaggio R, Amador C, Anagnostopoulos |, Attygalle AD, Araujo IBO, Berti E, Bhagat G, Borges AM, Boyer
D, Calaminici M, Chadburn A, Chan JKC, Cheuk W, Chng WJ, Choi JK, Chuang SS, Coupland SE, Czader M,
Dave SS, de Jong D, Du MQ, Elenitoba-Johnson KS, Ferry J, Geyer J, Gratzinger D, Guitart J, Gujral S,
Harris M, Harrison CJ, Hartmann S, Hochhaus A, Jansen PM, Karube K, Kempf W, Khoury J, Kimura H,
Klapper W, Kovach AE, Kumar S, Lazar AJ, Lazzi S, Leoncini L, Leung N, Leventaki V, Li XQ, Lim MS, Liu
WP, Louissaint A Jr, Marcogliese A, Medeiros LJ, Michal M, Miranda RN, Mitteldorf C, Montes-Moreno S,
Morice W, Nardi V, Naresh KN, Natkunam Y, Ng SB, Oschlies |, Ott G, Parrens M, Pulitzer M, Rajkumar SV,
Rawstron AC, Rech K, Rosenwald A, Said J, Sarkozy C, Sayed S, Saygin C, Schuh A, Sewell W, Siebert R,
Sohani AR, Tooze R, Traverse-Glehen A, Vega F, Vergier B, Wechalekar AD, Wood B, Xerri L, Xiao W.

Citations: 2,728

EBV-positive T- and NK-cell lymphoid proliferations and lymphomas of childhood

(Severe mosquito bite allergy h
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Gystemic chronic active EBV disease ) - InfectionD*SDisease/\

Systemic EBV-positive T-cell lymphoma of childhood

Hydroa vacciniforme lymphoproliferative disorder




Chronic Active Epstein—Barr Virus Disease:

Molecular Pathogenesis, Evolving Concepts, and Emerging Therapies

Proposed Pathogenesis Diagnostic Criteria
WTEBY Mut EBV 1) Persistent or recurrent infectious mononucleosis-like symptoms
' o it for 23 months
progenter 2) Increased EBV genome in peripheral blood or affected tissue
y (>10,000 IU/ml)
Latent infection 3) Evidence of EBV infection in T/NK cells, ideally in tissues

e I 4) Exclusion of other diseases (e.g., immunodeficiency, lymphoma)

T-cell @ ( O - NK-cell Path0|ogica| Features

Cell proliferation
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Conclusions: Epstein—Barr virus (EBV) infects hematopoietic stem or lymphoid progenitor cells
and drives clonal proliferation of T and/or NK (T/NK) lymphocytes. The resulting systemic
disease, chronic active EBV (CAEBV) disease, may progress to EBV-positive lymphomas or
leukemias. Diagnosis requires detection of elevated EBV DNA and EBER"* T/NK cells, but
standardized assays remain limited. Allogeneic stem cell transplantation is the only curative
option, highlighting the need for better pre-transplant strategies and emerging immunotherapies.

Kimura et al. DOI: 10.1182/blood.2025032277.
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TABLE 1. Case Numbers of Mother-to-child Infections According to the Primary Survey

Number of Reported Cases

Infection Adjusted
2006 2007 2008 3-yr Total Cases/100,000 Live Births*

k Congenital CMV infection 46 37 57 140 9.5 J

Vertical HBV infection 23 28 26 77 5.2

Vertical hepatitis C virus infection 19 7 217 53 3.6

Neonatal herpes 6 17 15 38 2.6

Congenital syphilis 8 6 11 25 1.7

Congenital toxoplasmosis 3 5 8 16 1.1

Congenital parvovirus B19 infection 8 3 0 11 0.75

Vertical HTLV-1 infection 4 1 3 8 0.54

Congenital rubella 2 0 3 5 0.34

Vertical HIV infection 0 1 1 2 0.14
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Anti-CMV serum IgG titer
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