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CASE REPORT

A 13-year-old girl presented in February 1984 at the University of
Massachusetts Medical Center with a life-threatening varicella vi-
rus infection. Her body was covered by chicken pox lesions, and

there was clinical and radiologic evidence of varicella pneumonia;
she was treated with intravenous acyclovir (500 mg per square me-
ter of body-surface area every eight hours). The patient’s medical
history was notable for recurrent otitis media with perforations since
infancy and recurrent leukopenia, with white-cell counts ranging
between 2.0 and 7.2X 107 per liter. There was no family history of
immune deficiency.
Subsequently died while waiting for bone marrow transplant.

NEJM 1989;320:1731
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An early haematopoietic defect in mice
lacking the transcription factor GATA-2
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Autosomal dominant and sporadic monocytopenia with susceptibility to
mycobacteria, fungi, papillomaviruses, and myelodysplasia
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Mycobacterial infection 78%
HPV infection 78%
MDS/leukemia 50%
Fungal infection 28%
Pulmonary alveolar 38%
proteinosis

E. nodusum/panniculitis 33%
Death during study 28%
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Mutations in GATAZ2 are associated with the autosomal dominant and
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Heritable GATA2 mutations associated with familial
myelodysplastic syndrome and acute myeloid leukemia
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GATA?2 Deficiency

5 names, one disease
MonoMAC
DCML
Emberger syndrome
Familial MDS/AML
Classical NK cell Deficiency



Homo sapiens GATA proteins
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ZF1 ZF2

GATA1l Xpll.23 anemia with thrombocytopenia; DBA
GATAZ2 3g21.3 MonoMAC, DCML, Emberger, MDS/AML
GATA3 10pl1l4 HDR (hypopara, deafness, renal)

GATA4 8p23.1 atrial and ventricular defects, TOF

GATAS5 20913.33 expressed in heart and urinary tract

GATA6 18qgll.2 PACHD (pancreatic agenesis and
congenital heart disease)



Hematopoietic Transcription Factor
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Human Disease IS Heterozygaug

| BB 10 Bl EE B
GATAZ 1-200_871+527del2033ins7

243 244delAinsGC
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Uniallelic (only one allele expressed)
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Intron 5 enhancer mutation:

~25% cases
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Just less of It




GATAZ2 intron 5: cis enhancer of GATA2 expression

E-box GATA ETS

i5WT TCCTGCCGGAGTTTCCTATCCGGACATCTGCUAGCCGGTAGATAAGGAAACTTCGTGTATCTGTTTCCGGA

i5del28 TCCTGCC

GGTAGATAAGGAAACTTCGTGTATCTGTTITCCGGA

I5C>T TCCTGCCGGAGTTTCCTATCCGGACATCTGUAGCCGGTAGATAAGGAAACTTCGTGTATCTGTTTCTGGA
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Hsu et al Blood. 2013 May 9;121(19):3830-7



Gata2”/? die d13.5b

Intron 5 cis element homozygous KO:
Fatal hemorrhage




GATAZ2 is a Disease of
Haploinsufficiency

One copy is not enough
Intronic mutations:
Completely intact mRNA, but low levels

>70% GATA2 levels are required for normal
hematopoiesis, lymphatic development, NK
function

Stringent need for GATA2 expression
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Myelodysplasia in autosomal dominant and sporadic monocytopenia
immunodeficiency syndrome: diagnostic features and clinical implications
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Normal adult marrow
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GATA?2 Deficiency

It’s also
Pediatric neutropenia
Pediatric MDS (especially tri8, mono7)
AML
ALL
CMML



5 New Things about GATA2 Deficiency

Severe EBV Infection
Severe Mycobacterium kansasii infection
Common Lung Abnormalities (not PAP)
Severe C. difficile infection

GATA2 Deficiency Imitation



1992: 41 yo Woman Refractory MAC Infection

EBV+ Smooth Muscle Tumor
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20 yo Cantonese Woman

with Hydroa Vacciniforme and HLH




GATA-2 Deficiency is Associated with Severe Primary Epstein-Barr Virus (EBV) Infection and
Malignant EBV Disease

General GATA2 patient EBV viral load 117 copies/ml

Severe EBV Infectious Mononucleosis CAEBV Hydroa EBV-Positive Smooth
vacciniforme- Muscle Tumors
like
lymphoma/HLH

Patient 1 2 3 4 5 6 7
Race/Sex HF WF WF WM AF HF AM
Age Onset 6 19 23 20 20 41 24
Treatment Steroids HSCT HSCT None HLH94/HSCT  HSCT HSCT
Age at Alive Alive Alive 22: Alive 46; post | Alive
Death mycobacteri HSCT
(yr)/Cause al infection viral
infection
Peak EBV 44,000 20,600 8,900 2,770* 6.4 million ND 3,350
DNA in
Blood
copies/ml
GATAZ c.1187G>A | c.988C>T c.988C>T c.1061C>T Unialleleic R398W C.1186 C>T
mutation R3960Q R330X (stop) R330X T354M expression. R396W

Cohen JI, et al. CID, in press



Revised List for EBV Susceptibility,
Chronic Active EBV, EBV malignancies

SH2D1

BIRC4

ITK

MAGT1 GATA2
CD27

PRF1

PIK3CD

CORO1IA

MST1/STK4



GATA2: Subpleural Blebs and Emphysema




Subpleural Blebs and Emphysema
30% of patients

Begins early in life
At tissue junctions: interlobar, apical
Can lead to emphysematous changes

Etiology? Not apparently infectious
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Why are we discussing this common
hospital acquired infection?

4/70 GATA2 patients seen here have had severe
C. difficile colitis (6%)

14 yo boy: C. diff after MAC therapy-colectomy
17 yo girl: C. diff after abx, ICU with chest tubes
59 yo woman: fatal C. diff colitis
28 yo woman: C. diff in MK therapy-colectomy

(in comparison at NIH, 0 in CGD, ~1 in STAT3)



C. difficile -—_ ey =
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Abt et al, Cell Host & Microbe 2015



C. difficile infection in GATA2

Can be very severe, even in childhood
Severe edema bowel wall
Recurrent

Mouse model underway



| 'VE LEARNED 50O MUCH
FROM MY MISTAKES...




20 yo woman neutropenia, anemia,
fungal infection

7 yo “CVID”
19yo fever, neutropenia, invasive fungal
sinusitis
E. coli sepsis, shock, ventilation
NIH transfer:
Fusarium proliferatum sinusitis
Neutrophils 0 cells/u
Monocytes 1 cells/u
NK cells 32 cells/u
B cells 0 cells/p




Clinical Course

Persistent fever, neutropenia

Clinically Consistent with GATA2 deficiency but
no mutation found

Successful haploidentical HSCT from 17 yo sister
(busulfan, cylclophosphamide, 200cGy,
post-transplant cyclophosphamide)

Bacteremia, ventilation, but complete recovery
But where was her problem in GATA2?



Homozygous Null CECR1 (ADA?2 deficiency)
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GATA2 Haploinsufficiency

It is already complex and getting more complex
We are still learning about its phenotypes
It does seem to have exquisite susceptibilities
(M. kansasii, C. difficile, HPV, EBV)

It is not the only disease that can have similar
features



Phenotype Changes with Time, Exposure, Perspective

But the origin of the story stays the same '
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