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CASE REPORT

* Female . Year of birth 1 9 8 7, Farmer
* Address : Thanh Hoa , Long An

* June 28, 2024 visit Medic: Epigastric pain for
6 days, failure with recent treatment.

* Blood pressure=122/79, pulse=68 bpm,
temperature= 37 °C, weight=62kg, BMI|= 25.6
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Ho tén Phat Nir

Ngay thang nam smh: 1987 Qudc tich:

$6 COCDYHS chifu:

Dia chi:

Daom vi: Mede
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Ho tén o Phat Nir
Ngay thang nam smh: 1987 Quéc tich:
$6 COCDYHS chidu:
Du:chi-.:
Dom vi: Medic

BS yéu cau: BS. CK1. NGUYEN THI HONG ANH
Tinh trang mau: bet

Not liy miu: Lis1
Logi miu: MewN.Twe

TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU
1. HUYET HOC / PONG MAU - HEMATOLOGY / COAGULATION
NFS(C.B.C)(CONG THUT MAU)* B
WBC * 2698 H WO0-10500aL
% Neu 240 Ho-74%)
% Lym 168 19-48%)
% Mone 3-9%)
% Baso 0.0 ©-15%)
# Neu 6.48 (1.7 -70) 10°9L
# Lym 432 H (o-amietac
# Mono {  01-10)10°0L
# Eos )- 0.5) 10*HL
# Baso 10-02) 10*9L
RBC 4.29 (380 - 560010120
Hb 134 {12.0 - 18.0 gML)
Hcet 404 35.52%)
MCV 94.1 180 100 L)
MCH 3.2 (2632 pg)
MCHC 331 (32 - 36 gldl)
RDW 145 (11L0-157%)
PLT 285 (150 - OO BT
MPV 8.0 16301200y
Peripheral Blood Smear: ¢
WBC: :::::: ;?-gﬁ::
bach cau Eosi
* Doy b loit ad dang of bk tr dbeng b b thiag Meche. Bin guly. khoa Xot sgheden di ky tri bish nhis
N QR phas trin chom bimb ae cia quy khach Medic idbdeg chis trach nhsien sdu quy idhach cusg cip cho sgum khac
1 Xt nghidm 43 dwox cdag o 150 131992012
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TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT

bach ciu déu trong
g-ldqamdlg

siim.h‘q:ﬁ

RBC: binh thuong,

kich thuoc va hinh
dang binh thuomg,
phin b déng
$6 luong, kich
PLT: thudc ticu ciu binh

thuomg.
IL VI SINH/NUOC TIEU/PHAN/DAM/DICH -
MICROBIOLOGY/URINE/STOOL/SPUTUM/FLUID ANALYSIS

URINARY ANALYSIS: . QIVSO4d
1)Chemistry (Sinh Héa) : .
Glucose NEG (mamnll)
Bilirubin NEG (pmelil)
Ketone NEG {manll)
Spe-Gravity 1019 (1.005-1.030)
Blood BOS  (Negatiw)
pH 55 HeL0)
Protein NEG L
Urobilinogen NEG (pmediL)
Nitrite NEG (Negative)
Leucocytes BOS  MNegatiw)
Color Yellow
Clarity Clear
2)Urine Sediment (Can Ling): (particheayl)
Red Blood Cells A8 H Toas) 46 img 21
* Diley ba loit qpai dang o tri bty dbeng ter b thing Medhe Bin guiy. khos Xot sghedes di ky tri bish nhis
Mk QO phaa tren chom b s cua quy khach Medic khvdeg chie trach nhuen sdu Quy khach cusg cip cho sgumm bk
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il Cisepmeuc . Naivganhis miu 09:08:00 20/06/2024
PHIEU KET QUA XET WIIEM
SO TTINUOUE 1 Mgy b By BURITYE - Pade bia 0 2y
Ho téa: 1 _ Phai Nir
Ngay thang nim smh: 1987 Quéc tich:
$6 COCDYHA chifu DT: 0785050603
Dia chi: &
Dom vi: Medi
Not liy mdu: Lis1 BS yéu ciu: BS. CKI. NGUYEN THI HONG ANH

Tinh trang miu: pet

OO TY T Y T e ko

MNINEEIl EEE
PID: STT: 2085

A B, PBONG KILLM BA KII0A 7859671 !
¥ o AOANIE SN LR Ny gl ding ky: 09:01:23  28/06/2024 i

2 o e BIN AM YO W
Y=g N SNt P OB TP
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lead soma P ond b o

Ngay gio liy miu:  09:05:00 28/06/2024
Nq'l\'sabnhianiw 09:08:00 28/06/2024

D S T ) - I3
PHIEU KET QUA XET NGHIEM
1680 TTINLOCER 1 - Mgy Ap Sung 01R20TYE - Pade bia 00)

Ho téa: o Pha: Nir
Ngay thang nim smh: 1987 Quéc tich:
$6 COCDYHS chidu: DT. 0785050603
Dia chi: i
Dom vi: Medic

BS yéu ciu: BS. CK1. NGUYEN THI HONG ANH
Tinh trang miu: bet

Not liy mau: Lis1
Loai miu: MawN.Twu

TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT
Leucocytes 28 H (0-15) . {Can: 2.26 - 5.64; Rit a0  585)
Calcium oxalate monohydrate 0 ©-6 IV. MIEN DICH - IMMUNOLOGY
Calcium oxalate dihydrate 0 0-6 HIV Ag/Ab Combo NEG S/CO 0.060 (8Ce < 1) QTMDI58
Amor. Phosphate 0 ©-6 e 22300 (<13 Ulml)
Uric acid 0 -6 TSH u.sensitive (3rd G)* 0.746 10.32 5 plUnl) QIMDO09
Casts 0 (0-6) Free T4’ 0.880 10.71 - 185 ngidL) QTMDA36
Epithelial Cells 16 H (0-10) HBsAg (Dinh tinh, qualitative)' NEG S/CO 0.680  (lnda «1: 800 <) QTMDO17
Bacteria 91 (0-130) Anti HBs (Pinh luong quantitative)? 1114 H (= Wmllsl) QIMDI23
111. SINH HOA - BIOCHEMISTRY Anti HBc Total(lgG+IgM)* POSSXO 143 (5Ce <, lndin < 05) QIMDI20
Glucose (mmol/L) (FPG)* 5.16 (3.90 - 5.60 meml/L) QTSHOO! Anti HCV ‘m'::l;; NEG S/C0 0.100  (SCs < 1. ladix < 1) QIMDO1S
Glucose (mg/dL) 92.88 (0.2 - 100.8 mphL) qualita
IONOGRAMME®: g | - V. XET NGHIEM MIEN DICH ELISA - ELISA TEST
Na 1347 (130 - 145 mmalil) HP Test-IgG (Elisa) POS 133.89 UimL (< 20 Usl: GRAYZONE: 20 30)
K 4.00 (.00 5.1 mmalt HP Test-IgM (Elisa) NEG 2022 Ufml (< 30 Ul GRAYZONE: 3 - 40)
Ca 2258 21250 mmabl) Strongyloides stercoralis [gG*  NEG 0.12 0D (< 0.2 OD; CRAYZONE: 02-0.3)
a 108.1 95308 nealll) Gnathostoma IgG (Elisa)®  NEG 0.03 OD (< 0.30D)
ceT 19.29 D4 < 55 DR < 36 V) po— é Toxocara IgG (Elisa)*  POS 1.59 0D {« 0.25 ODCRAYZONE 0.250.35)
This gian duydt: 21:41:57 2006/2024 In lin 2: 21:42:04 2806/2024
SGOT (AST)! 17.41 (< B UL QTSHOOS : ‘
; pée: CN. N Th Vi khoa xét
SGPT (ALT)! 18.66 (<30 UL QTSHOL3 ——— R T e Trwing gy
Uric Acid/Serum' 551 (M:34.70.F:24-57modl)  QTSHOM
B Lo e i ThS. Bs. Nguyén Béo Toan
Creatinin/Serum? 0.598 DE06-LEFO5-11mgd)  QUSHOD
eGFR (CKD-EP]) 119 (i 90 sl/wiey). 73 )
LDL Cholesterol* amn (€2.5%; Nguing 250413 nedil) QUSHO®
. (Cinx: 4.14 - 4.91; Rit i 2 4.92)
Triglycerides' 221 (<1.70; Nguing: 170225 mmdil) QTSHOLS g P
* Dy s loit ai dasg o8 tri by dbex b b thiag Medic. Bin gudy, khos Xt sghedes &4 by t=a bish nhis * Dury ks ot qas dasg »8 tra by o te be thosg Mecic Ban quiy khos Lt sgheens da &y tre Desh nas
N QR phas trém chas bimb as cia quy khach Medic ibdag chis trich nhvien séu quy Khach cusg clp cho sgem khac Nt QO plus tron chum bend an cus quy Kach Medic hoeg (his trach nes péy quy Kaech cusg cap cho soum bhac
" 1 Xé0nghsie 43 doox odag clbida IS0 151992012 1 _ e 1 X8 gl A be) eg IANNOTIINIE
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UG TY TNHE Y TH O JAD - PHIONG KILAM D KNOA
(Mo TRONG TAM CHAN BOAN Y KHOA - MIDIC)
00 i M, 1A, 10, T 04 O Mish

U O A - 02000072006, Ml D2 fdi o 18
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Tom v 0 g Ml M Ma® Qo bt md
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DIEN TAM DO - e oAy
(DIGITAL ELECTRO CARDIOGRAPHY)

859671°
i ¢ 7039671 ST 31
Béah nhi ) ) M N
Dla chi
Bac si chidinh ¢ Bs. CKL Nquyén Thi Hong Ash Ngdy DK : 28062024 09:10
Chin dodn so b !
PHAN TICH ECG (ANALYSIS) :

a0RS: 30 Rbythm: XOANG Rate: 80 Interval : PR: 0.14 (QRS: 0.08 QT: 036

DIEN TAM DX - DIEN TOAN TRUNG TAM CHAN BOAN Y KHOA MEDIC , 254 HOA HAQ QUAN 10°TP HCM

Ho tén: 1l Tubiz 37 Gidi tinh: F
Cao:162  Ning:62  HA: 12209 Tbe 89 : 25mm's Nedy : 28/ 62024 Gitr: 10:0
Chidjnh ; -

ﬁ ‘ | |
Dl J L] A A oA LA v i

1 | '. " '. |
ol | L dA_ A A A Al NN i L S N

Sl b® N\ ~
= |
)

PWave

(RS Complex

ST Segments

TWave

UWave

KETLUAN ¢ ECG TRONG GIOT HAN BINH THUONG

Ext, Lends
Pre. Loads
Ext. Lends
Pre, Leads
Ext. Lends
Pre. Loads
Ext, Leads
Pre. Loads
Ext. Lends
Pre. Leads

BT
BT
BT
BT
BT
)
DET/D3
BT
)
BT
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CONG TV TNIEH Y TH OA 1A PHONG KIAM DA KO .
(Pl TRONG TAM COULN DOAN Y KISOA - MEDC) T v Ll g "M B M

294 M i, P4, 110, TP, 04 M ik O g b M v e L i
“ OF) I - LN272006, Ml Db .o | 140 shash b
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QRCode kit qud

Khoa: NOT SO1 TIEU HOA
Méy: Olympus GIF240

o ) A

KET QUA NOI 01
i) ! (0
Hovi thn | S el Nb
Pla ek |
Chindodaso : KIEMTRA
b
Bl o chl dish : BS, CX1, NGUYEN THI HONG ANH BV chidiah  : MEDIC

VUNG KHAQ SAT : NS DA DAY - TA TRANG

1, Thoe quin: nidm e bish thutng, kbdag hap, Ksdeg bty

1. Duteq Z cach cung rieg : 38 cm

3. Da iy

Tim vi: binh theieg

Phinh vi: bush thuing

Thiln d Ay bish thuing

Hang i Tiéa mda vi:CO NHIEV CHO VIEM DO (PHOTO 1)

Mo vi: tron B, Khdng hep

B oo
10 cong bn: biah thaveg
{. Hinh t trang: binh thaoeg ( PHOTO 2)

x binh tiong

VIEM DA DAY

Tp. HS Chi Minh, ngdy 28062004
(Boc § &4 ky)

Bs.CKL. Lim Cim Tu

CONG TY PRI Y T BOU IAD - PHONG UM BA KISOL ) )
(Th ol TRENG TAM CHAN DOAN ¥ KON - MIDAC) Tom o4 0 g "Nk s Mo
& Qg b e i o o qui

29 M M, PA, 10, TP, 16 O M
“ DT LTI - OLIDTZI, Mk Mahan2 el o v | 400 shand hew

L e T e L T A U]

nEw

1D 7859671
Hovi tén »
Dia chi

Chdn dods so b
BS chi dinh

Khoa : SIEU AM TONG QUAT - Phong 9
- May: Samsung HS30
KET QUA SIEU AM MAU
Nagdy DK: 28062024 09:01
il Né

BS. CKJ. NGUYEN THI HONG ANH BVchidinh : MEDIC

VUNG KHAO SAT : SIEU AM BUNG TONG QUAT MAU

GAN: Khég to, bo &y, CAU TRUC ECHO DAY TRUNG BINH , CO GIAM AM YUNG SAU kbiag sang theong
khu te

MAT: tl mt kbdeg i, vich mbeg. Dadng mét trosg gan khéeq dla. Ong mit chi kbdaq s, khing dia
TUY: Chu troc, kick thuoc bink thetng. LACH: khieqg to, dleg dang

THAN P khdsg ub4, khong e, THAN T: kblag sil, khlng & nate

BANG QUAN YONG TRONG TU CUNG DUNG V1 TRE CO NHAN ECHO DAY De 10MM BUONG TRUNG khing
u

Dong mach che beng khdng phinh.

Ascites (1), Khdng hach & byng

Khlieq trin dich mng phéd

KELLUAN: AN NHIEM MO TRUNG BINH.
NHAN X0 NHO TU CUNG L4 THED FIGO

To. Hé ChI Minh, ngoy 2806204 11:20

(Boc o &d ky)

- ‘;’
A -

Bs. Trdn Nhe Y Lan

CONG TY TNHH ¥ TE HOA HAO - PHONG KHAM DA KHOA
(Tén cia: TRUNG TAM CHAN DOAN Y KHOA - MEDIC)
4, Q.10, TP. H& Chi Minh
B4 - 028.39272136, Mail: boahao2546 medic com.va

Tien vh tii app "Medic Hoa Hao™
4 dang ki kham va xem két qui
khim ohank hon

(Qr code kit qui chira biah 4n cia quy khach. Medic khing chiu trach nhiém néu quy khich cung cip cho ngwsd khic.)

NI

KET QUA X QUANG

QRCode két qua

Hovatén: TR
Dia chi: ApGa_
BS chi dinh : Bs. CKI. Nguyén Thi Héng Anh

Phai : Nir
85050603

SEKTC:1
S67TT:614
Gio DK : 09;

Chén doan so bd
XQ Léng Nguc Thang [In Gidy]

Thanh nguc : Khéng c6 dnh bét thuimg
Mang phéi Khong cé anh bat thuimg
Trung thét : Khong cé anh bat thuimg

Tim : Khéng cé anh bét thudmg
Ddng mach chi : Khéng cé &nh bét thuimg
Huyét phé quin - Khong c6 &nh bét thuimg
Phéi - Khéng c6 &nh bt thuimg
Co hoanh : Khdng cé dnh bit thuimg

Cam nghi : KHONG PHAT HIEN BENH LY TREN PHIM XQ NGUC (NORMAL CHEST FILM)
Dé nghi :

1D: 7859671

Ngay DK : 28/06/2024
14 AM KQ : 09:34 AM

Ngay 28 thing 06 ndm 2024

Béc si X Quang

2L

Bs, CKIL Hé Chi Trung



5. B xur Iy (thudc, cham soc): Gom 8 loai thudc

1. Esomaxcare 40mg (Esomeprazol) 30 vién
Ngay udng 02 lan, lan 01 vién (trwoc an 30 phit)
2, Buscopan 10mg  (Butylscopolamine) 30 Vién
Ngay udng 02 lan, lan 01 vién (trwoc an 30 phiit)
3. Clarisol -500 mg  (Clarithomycin) 30 Vién
Ngay udng 02 lan, ldn 01 vién (udng xong dn lién )
4, Tetracyclin 500 mg (Tetracyclin 500 mg) 60 Vién
Ngay udng 02 lan, lan 02 vién (uong xong n lien )
5. Ulcersep 262.5mq  (Bismuth subslicylate) 60 vién
Ngay udng 02 lin, ldn 02 vién (udng xong dn lién )
6. Zentel 200 mg (Albendazole 200 mg) 20 Vién 10 d ays post t
Ngay udng 02 ldn, lan 02 vién (sau an )
7. Prednisone 5Smg  (Prednisone) 150 Vién ‘
Ngay udng 02 ldn, lan 05 vién (sau dn sang, chiéu )
8. Montelukast Normon 10mg  (Montelukast) 15 Vién

Ngay udng 01 lan, lan 01 vién (sdng )
6. Chan doan khi ra vién: HOI CHUNG TANG BACH CAU AI TOAN DO NHIEM
TOXOCARA VA MIEN DICH, DI UNG, VIEM DA DAY HP+, VIEM BANG QUANG /
GAN NHIEM MO TRUNG BINH, ROI LOAN CHUYEN HOA MO TIET CHE , nhiém ci HBV 6

anti HBs , NHAN X0 NHO TU"CUNG L4 THEO FIGO (bénh nhn chua mudn kham bénh vién
huyét hoc, yéu cau cho toa)

7. Diéu tri ngoal trd tir ngay 26/06/2024 dén ngay 29/06/2024

Gidm déc bénh vign Ngiy 29 thang 06 nim 2024
Bac si kham bénh
i
/)/‘d"(./
BS. PHAN THANH HAI v a

BS. CKI. NGUYEN THI HONG ANH

M 0L

v Ty T Y T A BAD
B PHOOG KHAM B K0y
S MR T SR I - LA
A P A30 3 ¥90) . 1o
a4 Bu Vs - P

J'EIIII-I

7839671 STT.: 1633

PO TTIMAMEL Y gy iy g 1R300 - Phde bkt

Ho téa: Phat: Nir
Ngay thing nim sinh: 1987 Quéc tick
$6 COCD/Hb chibu: i

Dia chi

Don vi: Medic

Not liy mbu: Lin 1 BS yéu céu: BS. CKI. NGUYEN THI HONG ANH

Tinh trang miu: pet

Ngdy givding k=  05:49:35 10/07/2024
$QD- TV Ngay oo Loy mbu:  05:53:00 10/07/2024
.  Ngdy g nhia miu: 05:56:00 10/07/2024
PI-IIEI; KET QUA XET NGHIEM

TEN XET NGHIEM  KET QUA
L. HUYET HOC / DONG MAU - HEMATOLOGY / COAGULATION
NFS(C.B.C)(CONG THUT MAL) .

WBC 194 H wo-105m0%a
% Neu 61.7 0-24%
% Lym 227 (19-48%)
% Mono 104 (3-9%)
reatment % Eos 0.1 0-7%)
% Baso 0.1 0-15%
# Neu L9 H o7-7.010%
# Lym 34 H no-4mrevm
# Mono LH oi-1m10ta
# Eos D - 0.5) 10* L
# Baso 10- 02 1091
RBC 458 (380 550110°320
Hb 145 (120 160 gML)
Het 425 5.5
MCV 9.9 . 100N
MCH .7 (2%-32 pa)
MCHC 31 (12 - 36 gl
RDW 13.0 (11.0-15.7%)
PLT 448 H (150 400010~
MPV 74 6.30- 120

1L VI SINH/NUOC TIEU/PHAN/DAM/DICH -
MICROBIOLOGY/URINE/STOOL/SPUTUM/FLUID ANALYSIS
URINARY ANALYSIS: .

1)Chemistry (Sinh Héa) : .

* Diry Lo bt qua daag o tra ty ddag b b thieqg Medic Bin guiy khos Xat aghidm &b ky tri béeh shin
i QO phia trée chem béeh a3 cis guy Rhach Nedic khing chis Tach alsles sés quy kiaich cung chp cho nou khac

1 Xét aghwien 3 dow oleg ohiin 150 19192 012

i roaa, O GIAN A RET QUA RONG VONG
Liy miu tyi nhi; i
v D Pl o o s g g 1S W el b

0707 032 082 100 Pt oo e

« Actagden ) fen gt kkm
LTV RQ G oan tee a2 7 1*%) KO e Biay
it agded v falieg gd o wiln Aot

4 KO ok oo @i tny on e ot nghedm e

KHOANG THAM CHIEU MA QT

QTHMHOID

g 10

# Mg

L low
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7839671
Nq.:ygwﬁnqtr. 035:49:35 100772024

STT.: 1633

Ngdy goo iy mbu:  05:33:00 10/07/2024

o= ) Naﬂlsnnhumiu”“ﬂlwmu

XET NGHIEM

P TTXOCMED MUM € RI00N  Mde hia

Ho tia: ! Phai Nir
Ngay thing nim sink: 1987 Quéc tick:
S8 CCCD/HO chidu:
Dia chi: |
Do vi: M
Nos Ly mbu: tiu 1 BS yéu ciu: BS. CKI1. NGUYEN THI HONG ANH
Logt miu: MewN.Tiéu Tinh trang miu: oet
TEN XET NGHIEM  KET QUA KHOANG THAM CHIEU MA QT
Glucose NEG (memaliL)
Bilirubin NEG tmall)
Ketone NEG Imenald)
Spe-Gravity 1.004 L (1065103
Blood NEG INegatre)
pH 5.5 w640
Protein NEG L)
Urobilinogen NEG Ipmed )
Nitrite NEG Negateel
Leucocytes NEG Negatee)
Color  Light Yellow
Clarity Clear
2)Urine Sediment (Can Ling): . iparecienipl)
Red Blood Cells 0 (0-15)
Leucocytes 5 (0-15)
Calclum oxalate monohydrate 0 0-8
Calcium oxalate dihydrate 0 0-6
Amor.Phosphate 0 0.8
Uric acid 0 -6
Casts 0 (0-6)
Epithelial Cells 1 (0-10)
Bacteria 2 (0-130)
I11. SINH HOA - BIOCHEMISTRY
GGT! 26.91 IM <5504 Fa 6L QTSHOO4
SGOT (AST)* M (< 35 UAY QUSH0S
SGPT (ALT)! 3637 H (<UL QUSHOI3
% treeg 10

* Dy ba kit qua daag of tri by diag by b thdeg Medic. B guly. Rhoa Xit aghsdm @i ky tri bk shin
i QR phis tree chass béeh 63 Cis @y K2ach Madhc khing chis Tach akaien sba quy kKach cang chp cho ngae khac

Liy miu tyi nhi:
0707 932 052

T M e

T GAN WA KET QUA ONG YONG
g eten g gm (S Wa madi e )
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TEN XET NGHIEM KET QUA KHOANG THAM CHIEU MA QT
*Po Loc Cau Than (CKD-EPI) .
Creatinin/Serum? 0.631 (M: 0.6 - 1.3; F:0.5 - 1.1 mgidL) QTSHO27
eGFR (CKD-EPI) 117 (= 90 mL/min/1.73 m7)
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15 vién

Ngay udng 01 ldn, ldn 01 vién (trude an chiéu 30 phiit)

2. Montelukast Normon 10mg (Montelukast)

Ngay udng 01 ldn, ldn 01 vién (sdng )
3. Prednisone 5 mg (Pednisone 5 mg)

30 Vién

210 Vién
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7. Diéu tri ngoai tru tirngay 10/07/2024 dén ngay 10/07/2024

Giam doc bénh vién

BS. PHAN THANH HAI

Ngay 10 thdng 07 nam 2024
Bac si kham bénh

BS. CKL NGUYEN THI HONG ANH _
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DISCUSSION

.

Patient’s problems:

1. Severe mature blood eosinophilia (13,87 x
10°/L) with extreme elevated IgE.

2. Toxocara lgG +
Gastritis with HP 1gG +

4. Rapid adaption with systemic corticoid and
leukotriene receptor antagonist (symptoms and
complete blood count)

5. Mental disorder

w



Terminology Change

Eosinophil- Eosinophil-

disorders disorders

Valent P, et al. World Allergy Organ J. 2012;5:174-181.

Eosinophilic Granulomatosis with Polyangiitis - EGPA



Eosinophil production and function

Eosinophil production appears to be regulated by T cells through the
secretion of the hematopoietic growth factors granulocyte-macrophage
colony-stimulating factor (GM-CSF), interleukin-3 (IL-3), and interleukin-5
(IL-5). Although GM-CSF and IL-3 also increase the production of other
myeloid cells, IL-5 increases eosinophil production exclusively.

Eosinophil granules contain major basic protein and eosinophil cationic
protein; these proteins are toxic to several parasites and to mammalian
cells. These proteins bind heparin and neutralize its anticoagulant activity.
Eosinophil-derived neurotoxin can severely damage myelinated neurons.
Eosinophil peroxidase, which differs significantly from peroxidase of other
granulocytes, generates oxidizing radicals in the presence of hydrogen
peroxide and a halide. Charcot-Leyden crystals are primarily composed of
phospholipase B and are located in sputum, tissues, and stool in disorders
in which there is eosinophilia (eg, asthma, eosinophilic pneumonia).




Eosinophil count

The normal peripheral blood eosinophil count varies, but it is generally accepted that a
count > 500/mcL (> 0.5 x 10°/L) is elevated. Peripheral eosinophilia is characterized as
—  Mild: 500 to 1500/mcL (0.5 to 1.5 x 10%/L)
— Moderate: 1500 to 5000/mcL (1.5 to 5 x 10°/L)
— Severe: > 5000/mcL (> 5 x 10°/L)

Diurnal levels vary inversely with plasma cortisol levels; the peak occurs at night and the
trough in the morning.

The eosinophil count can decrease with stress, with the use of beta-blockers or
corticosteroids, and sometimes during bacterial or viral infections.

The count can increase (eosinophilia) in allergic disorders, asthma, during certain
infections (typically parasitic), and due to numerous other causes ( medication responses,
autoimmune diseases, hereditary genetic variations, leukemia....)

The circulating half-life of eosinophils is 6 to 12 hours, with most eosinophils residing in
tissues (eg, the upper respiratory tract, gastrointestinal tract, skin, uterus).

The condition most commonly associated with a low eosinophil count is hypercortisolism.
Data are limited but suggest an association between eosinopenia and respiratory changes
during COVID-19 infection; however, pulmonary eosinophilia is not part of SARS-CoV-2
lung pathology .




Mild eosinophilia itself does not cause symptoms, but

levels > 1500/mcL (> 1.5 x 10°/L) may cause organ damage if they
persist. Organ damage typically occurs because of tissue
inflammation and reaction to the cytokines and chemokines
released by the eosinophils as well as to immune cells that are
recruited to the tissues. Although any organ may be involved, the
heart, lungs, spleen, skin, and nervous system are typically affected.

Occasionally, patients with very severe eosinophilia (eg, eosinophil
counts of > 100,000/mcL [> 100 x 10°/L]), usually with eosinophilic
leukemia, develop complications when eosinophils form aggregates
that occlude small blood vessels, causing tissue ischemia and
microinfarctions. Manifestations typically include those of brain or
lung hypoxia (eg, encephalopathy, dyspnea, respiratory failure).

ldiopathic hypereosinophilic syndrome is a condition characterized
by peripheral blood eosinophilia with manifestations of organ
system involvement or dysfunction directly related to eosinophilia
in patients who do not have a parasitic or allergic disorder, a clonal
disorder of hematopoiesis, or another cause of eosinophilia.




Terminology for Hypereosinophilic Syndromes

» Blood eosinophils > 1500/uL onat e« HE criteria fulfilled!

east 2 occasionsl? * Signs of organ damage/
» Pathologic confirmation of tissue dysfunction attributable to HE!
HEL » Organ damage from other
~ Eosinophils in BM > 20% disorders ruled out [®!
- Extensive tissue infiltration by
eosinophils

~ Eosinophil granule proteins in tissue

a. Simon HU, et al. J Allergy Clin Immunol. 2010;126:45-49; b. Valent P, et al. J Allergy Clin Immunol. 2012;130:607-612.€9.



Types of HES

. lab] B Associated with stem cell, myeloid, or eosinophilic
Primary HES neoplasm

» Overproduction of eosinophilopoietic cytokines by

Secondary H ES[a] other cell types

* Polyclonal disease

|d|0pathic H ES[a] » Unknown underlying cause despite workup

a. DispenzaMC, et al. Curr Hematol Malig Rep. 2018;13:191-201; b. Kavanagh S, et al. EMJ. 2017;2:15-20; c. Roufosse FE, etal. J Allergy Clin Immunol.
2010;126:39-44.



Burden of Disease

Prevalence
» 0.3t0 6.3/100,000!!

Diagnosis

* Most patients diagnosed between 20 and 50 years old but can
develop at any age'®!

Disease burden

» Can affect multiple organs and be life threatening!>®

Treatment
* High doses of steroids may be required to control disease!

a. Crane MM, et al. J Allergy Clin Immunol. 2010;126:179-181; b. Roufosse FE, et al. OrphanetJ Rare Dis. 2007;2:37;
¢. Klion AD. Blood. 2009;114:3736-3741.



Variants of HES

Myeloid"!
T-cell lymphocyticl?!
Familiall®!

Undefined®!

Organ-restricted!?

a.. Dispenza MC, et al. Curr Hematol Malig Rep. 2018;13:191-201; b, Klion AD. Blood. 2009;114:3736-3741.



Clinical Manifestations

Dermatologic Pulmonary Gastrointestinal Cardiac Neurologic
379 !a.b] 259;[2,b] 14%[2.p] < 59la.b] 4% b:cl
Erythroderma, Chronicdry cough, Eosinophilic gastritis, Myocarditis, Peripheral
eczema, urticaria pulmonary infiltrates enterocolitis, endocarditis, neuropathy,

and angioedema, or colitis pericarditis cerebral

thromboembolism,
encephalopathy

mucosal ulcers

a. Ogbogu PU, et al. J Allergy Clin Immunol. 2009;124:1319-1325.e3; b. Roufosse F, et al. J Allergy Clin Immunol. 2010;126:39-44;
c. Roufosse FE, et al. J Allergy Clin Immunol. 2007;2:37.

Eosinophilic cystitis: This affects the bladder.
Eosinophilic fasciitis: This is a disorder of the fascia, which is the connective tissue that

extends throughout the body
Eosinophilic granulomatosis with polyangiitis (EGPA): This is also known as Churg-

Strauss syndrome and affects your lungs, heart, sinuses, and other organs.



Clinical Presentation of EGPA

Asthma

ENT manifestations

Peripheral and central nervous system

Skin manifestations

Lung infiltrate

Cardiovascular manifestations

Renal manifestations

Gastrointestinal involvement

EGPA is a very heterogeneous disease, affecting a range of organs and systemsla]

a. Comarmond C, et al. Arthritis Rheum. 2013;65:270-81; b. Keogh KA, et al. Am J Med. 2003;115:284-290.



Chronic Rhinosinusitis with Nasal Polyps
(CRSWNP) Disease Burden

CRSWNP Disease Burden

* Nasal polyps are associated with eosinophiliain approximately
80% to 85% of patients!@

» Asthma comorbidity is seen in up to 70% of patients with
CRSwNPL]

* Other eosinophil comorbidities seen in in patients with CRSWNP
are allergic rhinitis and atopic dermatitis!®!

a. Bachert C, et al. J Allergy Clin Immunol. 2015;136:1431-1440; b. Bachert C, et al. J Allergy Clin Immunol. 2018;14(2 suppl): Abstract 288.



Which medications can cause
eosinophilia?
* Asymptomatic eosinophilia has been

associated most often with quinine,
penicillins, cephalosporins, or quinolones.

* Pulmonary infiltrates with peripheral
eosinophilia have been particularly associated
with NSAIDs, sulfas, and nitrofurantoin.



Diagnosis

* Eosinophilia > 1.5 x 10°/L in the Variant specific

peripheral blood on at least 2 » Myeloid HES!?!
occasions®! ~ Vitamin B12 and tryptase levels
* Clinical workup often elevated
— Complete blood count with
differential” * BM aspiration and biopsy!©
~ Echocardiogram® ~ Routine karyotyping
~ Pulmonary function tests' —~ FISH and/or molecular testing
— Chest X-ray!
— Biopsies and additional studies if
needed

a. Simon HU, et al. J Allergy Clin Immunol. 2010;126:45-49; b. Dispenza MC, et al. Curr Hematol Malig Rep. 2018;13:191-201;
¢. RoufosseF, et al. J Allergy Clin Immunol. 2010;126:39-44; d. Roufosse FE, et al. Orphanet ) Rare Dis. 2007;2:37.



Initial Treatment

Myeloid variant
(PDGFRa-positive HES)

y
Imatinib GCS

Kuang FL, et al. J Allergy Clin Immunol Pract. 2017;5:1502-15009.



The Need for Steroid-Sparing Agents for HES

Elevated GCS doses are needed control HES with conventional treatments

Steroid-sparing agents are needed

Mepolizumab is the first biologic to be approved -- FDA-approved in 20201

Other anti-IL-5 therapies are undergoing clinical trials for HES

a. FDA. FDA approves first drug for rare blood disorder in 14 years. 2020.



Novel Biologic Agents

Dupilumab

Omalizumab

bOOGOOBE00BI0000
* Epithelial cells

B cells

Monocytes
Fibroblasts

T cells

Eosinophils

Basbphil Mast cell

Benralizumab

- - - - -

Dupilumab!®land omalizumab®! are both currently approved for the treatment of CRSWNP in Europe

a. Bachert C, et al. J Allergy Clin Immunol. 2020;145:725-739; b. Xolair® (omalizumab) [PI]. EMA. 2020.



Novel Agents for EPGA: Anti-IL-5/IL-5R Therapy
Mepolizumab

Multicenter, double-blind, placebo-controlled Remission
phase 3 trial 100- el
* Higher remission rate with mepolizumab vs 7 o
placebo e
- OR5.91(95%C1268,13.03), P<.001 5 |
* Lower annualized relapse rate with . o
mepolizumab vs placebo A Mepalizuma
~ 1.14vs2.27 (P<.001) §
» Greater GCS dose reduction < 4.0 mg/d with  § «-
mepolizumab vs placebo 10 Placebo
~ 44%vs 7% (P < .001) o P eyl

Base- 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

line Week

Mepolizumab is currently approved for EGPA in the United States and Japan(b<!

a. Wechsler ME, et al. N Engl J Med. 2017;376:1921-1932; b. FDA. FDA approves first medication for EGPA. 2017; c. ClinicalTrials.gov. NCT04551989.



Anti-IL-5R Agents in Development

Benralizumab/®!
* Small phase 2 placebo-controlled trial of patients with PDGFRA-negative HES
* Received 30 mg benralizumab for 12 weeks

* Those who received benralizumab had a lower absolute eosinophil count than those
who received placebo

* AEs did not limit treatment

Reslizumab!®!

* Small phase 2 trial of adults with HES refractory to or intolerant of conventional therapy
* 1 mg/kg single dose reslizumab

* 2 of 4 patients had a reduction in eosinophila

a. Kuang FL, et al. NEJM. 2019;380:1336-13469; b. Kuang FL, et al. J Allergy Clin Immunol Pract. 2017;5:1502-1509.



Other Steroid-Sparing Treatments

Interferon alfal®®]

Hydroxyureal®!

JAK inhibitors

* Ruxolitinib and tofacitinib!®

Anti-CD52

o Alemtuzumab!®

a. Roufosse FE, et al. Orphanet J Rare Dis. 2007;2:37; b. Kuang FL, et al. J Allergy Clin Immunol Pract. 2017;5:1502-1509; c. Dispenza MC, et al. Curr
Hematol Malig Rep. 2018;13:191-201.



Emergency Treatment

* Symptoms * Treatment!®!
— Eosinophils > 100,000 cells/pL — High-dose steroids
— Signs and symptoms of — If exposure to Strongyloides,
leukostasisl! treat with ivermectin

— Potentially life-threatening
complications

" Eg, congestive heart failure,
thrombotic events!®

a. Dispenza MC, et al. Curr Hematol Malig Rep. 2018;13:191-201; b. Klion AD. Blood. 2009;114:3736-3741;
c. Roufosse FE, et al. Orphanet ) Rare Dis. 2007;2:37.



Anticoagulation

* Often instituted once an embolic event has occurred

» Systemic anticoagulation may be ineffective
— Emboli can recur in adequately anticoagulated patients

* Need for continued anticoagulation should be determined using
the same criteria used for patients without eosinophilia

Ogbogu PU, et al. Immunol Allergy Clin North Am. 2007;27:457-475.



Can cetirizine reduce eosinophils?

* Most of the cause specific eosinophilia patients
responded to specific therapy except patients
with bronchial asthma.

e Cetirizine is potent, second generation selective
H blocker, used extensively in both children and
adults. It inhibits eosinophil accumulation and
migration, inhibits in vivo eosinophil influx into
the inflamed airways following allergen
challenge, and in vitro eosinophil chemotaxis and
adhesion.



How Montelukast Affects Eosinophils ?

* Reduces Eosinophils in Asthma: Montelukast
decreases the number of eosinophils in sputum
and blood, which helps manage asthma
symptoms by reducing inflammation. It achieves
this by inhibiting the action of leukotrienes,
which attract eosinophils to the airways.

* Promotes Apoptosis: Montelukast can
induce apoptosis in eosinophils, contributing to
the reduction in eosinophil counts




w

Life style to reduce Eosinophils

Reduce your stress levels: Your eosinophilia may be brought on by conditions that
are caused by stress and anxiety

Reduce your exposure to allergies
Keep your home spotless:

Eat a healthy diet free of acidic foods: Both acid reflux and heartburn can raise
your body’s eosinophil count.. Look for low-fat foods, including lean meats, whole
grains, fresh fruits, and vegetables. You should avoid acidic meals, including fried
foods, tomatoes, alcohol, chocolate, mint, garlic, onions, and coffee. People who
are overweight are at a higher risk of experiencing acid reflux and having elevated
eosinophil counts.

Quit smoking and limit alcohol consumption: Your eosinophil counts may improve
if you stop smoking

Home Remedies to Reduce Eosinophil Count

Boost your daily vitamin D consumption: High eosinophil counts are more
common in people with low vitamin D levels.

Reduce inflammation by consuming ginger: Inflammation is known to be reduced
by ginger. Although research is ongoing, ginger may also help lower eosinophils. To
reap the benefits, take ginger supplements daily or brew ginger tea.

Turmeric reduces inflammation: In some cases, turmeric may help reduce
eosinophils.




Concluding Remarks

* HES is a heterogeneous group of diseases characterized by similar
clinical manifestations

* Diagnosing HES involves demonstrating hypereosinophilia,
followed by a series of tests on specific organs

* Initial treatment depends on whether the patient has the
PDGFRa mutation

» Steroid-sparing strategies are often needed in patients with
PDGFRa-negative HES

* Anti-IL-5 agents are being development for HES, and
mepolizumab has been approved by the FDA
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