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=Abstract= .
X-linked Agammaglobulinemia Associated with Bronchiectasis :
A Case Report
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Bronchiectasis is defined as an abnormal, irreversible dilatation of the bronchi, which may result from a
number of possible causes, and the recognition of these causes may lead to a specific management
strategy. Immunodeficiency is known as one of the conditions associated with bronchiectasis. X-linked
agammaglobulinemia is a rare inheritable immunodeficiency disorder, caused by a differentiation block,
leading almost to the complete absence of B lymphocytes and plasma cells. The affected protein is a
cytoplasmic protein tyrosine kinase, Bruton's tyrosine kinase. The early detection and treatment with
immunoglobulin replacement are most important for the management of recurrent infections and for
reducing severe complications. We report a 20-year-old male patient, with X-linked agammaglobulinemia
associated with bilateral bronchiectasis, carrying a missense mutation(R520P) in the BTK gene.
(Tuberculosis and Respiratory Diseases 2003, 54:628-634) '
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Ageus & § Jv¥ gerdoz slaAgYE
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2e 4xH d92y A8y Y=Y 9y
3 53 SukE o3y WAy Ado] gt
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7Is i g Ho FHFYXBE FHsln &
F71U3 g2 A=A
AAHY B2 {d7] olF 2 Yo oy
e A8E Lok FAH| JUTh 4419 HA
Fge] wiEso] £zt X8 wgten] 549
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B OEgkTh 1240 deF AL E gy HE Y
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o o432 HAY AEg A W o 64YEz
FAYARE ANPA 1740 2 79 3}
A BHYeE Fen YA X8E wgton,
1849 HMEo 2 49 XNEE Bk v 671€
A A€oz X85 g won, U 549 A 2%
HASHE AR 39 AEE Itk WY 44
2 A A9 dxAPer FAA ANRE Be
s W 67hY AR H #dF5Y 2 WEs F71
4=
71EY - @3 19 19 g4 3 PgeE g
7IEE Bo] 2oy Fo] BAHo] gth
Ol&a 4 @ U4 24 & 1665 cm, AFS
3B kgolok. FAAZNA Hx(tonsi)7} B2
A FXT FE HRNAM FE AE giger
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Fig. 1. A. Chest radiograph show bilateral reticulonodular infiltrations in both middle lung zones. B.
C. Chest CT scans show diffuse bronchiectasis with centrilobular nodules in the right upper
lobe and multifocal peribronchial consolidation and nodules in the remainder of the lungs.

BFEAR, ESL EA ¥urh wHHA A
£& Rolz AFHSL gtk WAAE= F=ZHE
AT THA E I HEE Holx ggton
7 it v W) AAL Bolx] grglkth
AR A ¢ 9] YA AE "G Atel A 9
T 370/ pL(EFT T1.8%, YE=F 185%), ¥4
A 116 g/dl, 4% 380000ulLs g 1+ 7]
52 aspartate aminotransferase 18 U/L, alanine
aminotransferase 34 U/L, alkaline phosphatase
108 ULSen, & M54 08 mg/dl, & &9
4 57 g/dL, 45 41 g/dL, 22EH 16 g/dL
2 ¥37F ol F 2EEY ¥&o] AE &
A< B YrHalbumin/globulin ratio 2.6, 1A
1.3-2.2).

d3 WYSE2EYU HAA HY9IF2EY G7
333 mg/dL(#3x] 694-1618 mg/dL), WHE2E

g A7} 667 mg/dL(Fax 694-1618 mg/dL), H
Q228U Meo] 159 mg/dL(F13 60-263 mg/
dL)2 8F dydZ2Ede] BF #HAHULD, 83
g AT G EHA A Y F dudE 53 g/dl
F Zu2rEde] 00 g/dLz F3e] H# &
Az 7a=o] dsld. ABO EAE ZHARA
F73e A%, 83F dAlME 3-A #3-B &
7L AL ok= ARHoE Y ¥HY BY
A AAL B} Ly YZ4 ZA47AA
CD3 T A% 7T10/mm’ (95%), CD4 T A% 270/
mm® (36%), CD8 T HXE 450/mm’ (60%), NK Al
£ 30/mm’® (5%), CD19 B AIE 0/mm’ (0%)2 %
2¥d B Z 77t #EEA &%) phyto-
hemagglutinin® concanavalin AS ©| &% 8%
AEA A+ Y= FAH AHmitogen stimulated
lymphocyte proliferation assay) 23 T Y=ZFe]
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Fig. 2. Mutation analysis of the BTK gene.
Direct sequencing of exon 16 of the BTK
gene shows a guanine-to-cytosine trans -
version at nucleotide position 1559(arrow;
¢.1559G>C), resulting in a missense mu-
tation (R520P) in the patient (arrow). The
patient’s mother is a heterozygous carrier
of the mutation and the patient’s sister is
carrying wild-type alleles.
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SEFRHAMIEYCN &F ¥ ST ®
4Ad §Yol AAHA2H(Fig 1. A), FHlF %
AMAE QA FE Aotwe] AvEd £9 F7HL
FAEAT FF AASASEGANA Y 7%
A 3 FHARE -] bF #FFHAY
tHFig. 1. B. C). A% AT wokdrlel i =
o g Ak BF SO HEgH AAbdlA
A HEgge] 291 LAY d&A9 60%), 1%
7t x=8A F7)g0] 238 LA &9 58%) 1
1 123 =34 1% ¥4 HEFPd dE
Hl7h 82% % A 71848 Bt

ol’de] ek € A ZHE nigoR Xd#
FAn 2R EUESE A48t BTK f4ate &4
Hol B4-L Algslgith. Fale] dxgdels #e
% genomic DNAZY¥E] BTK 5428l EE exon

& FEasdd - (polymerase chain reaction)
S8 FIE F APIVIMEEAE ANGE 4
16WA exon®] 1559 A H7|AFel guanineo A
cytosine 2.8 X EHc.1559G>C)E o} 52087 ofn)
Aol argininedl Al proline 2 WA HiE o
Ed¥ol(missense mutation; R520P)7} #<21= A
HFig. 2).

Eg, #2b9] ojmue AF A dis] Edwe]

B o5 #Ig 47, o] sdiioe
AUaz e FAEASE U +F I o9
AL eI AHFig. 2).
o 9 X2 . HPS TS HEHE AdFY
FAFo] g dAM CD19+ B ME7F 2% v
TrolH A BTK fr3ze] EdRlolg F9d X
B FauEzEddses AgE, 453 HFe
2 HAYSEEYUS T3 U HASEEY
A8E AAE A 6744l A AR s AE
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s goron AFE LHkgo B FIHIHL

-

1A &FTL WEHE Ve #EH sEA
2 3 A¥eR I AA SYHd
AYolgv| Bl ogd 4l o3 wAshe
B F4e A2 & ¢ ok Ad #4 @
T ERNETL 2T Gloy oA E BE
gagol EAstn gler, AbgEe] HAdl H3|
Ee Aot

FAde F2 A4 A5, 53 AF, 94U,
39, 24¥ T 2019 337 AYel FTHY VI
WA £4€ dodle Y99 ARHEIATL, H2
o dEER BN FAAL] AHg w2t 2
HiFo] st Hdle 7aAFEETY 9
o2 Al a3t HZFEEA - ade]
Hog ZFxHI U ol WAEEE YR
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&% oA =(primary ciliary dyskinesia), 34 A
Z(cystic fibrosis) & AHA 28 A9EEF, ¢
g27] 718A FHolawH 24 F2F(allergic bron-
chopulmonary aspergillosis) ¢l Stk 2 9 #F
olElx #Egy 934 348 F 98 JAEe
o Butsle] 7| @A BHF0] BAY £E A

NBAGAFE Histe dAdE Hee AL
A48 uel 5dF AL A 5 ot
= HoA FastH, A9d9E, W4 4R5% ¢
dz7] 71#A HolxdzdFAT: T2
o dan & & Aok AT FHAGF 2AE
ANgstds A94EES Bl F Ue A
ojgtolt}, Pasteur & 15049 71#A 45 3
A8 ez st UAFE hF 2ALE T
47%9] AN JUAFS dopd F Utk
343, d94PEL 5%M 71#AGEF] 9
Aol A,

XH# F7AnF2Ed8Fe X gA4Ad &4
g BTK #Axte] gdwold s B =+
23l g3l AXF o Btk ©Eo] AH
o2 AR ol AYHAY @A 75 Fol
7} UEhY pre-B 977t A4 B X2 £3
A 23 vguEs B Aottt

FAEL EAZYE B WEIEZEUY 9%
o2 A% 912047 vlad AsA Al
o7t o) F Fold, Ruled, 294, #AY, 7z
g = B2H o] TAFY. oHH BdL
U358  Haemophilus influenzae, Streptococcus
preumoniae 2 Staphylococcus aureus 53 22
s ok(capsule)& zHe AT o3 wAFLL =
EF7)0 i3k skEAQ ZEe Ry Ede &
datA Ha o2 Qs 7AAGH T Y ¢

ATt

£ Fde d7 oF A, ARAY, 7
T R AZHAY B9l AUd EAE X
Af FAvEREIESE A9 A 7|EX

FFo] sute A AT

Kainulainen 52 Xg# #4222 8U¥F 5
AR AGZ2EPAS A 28L& Yo E & 9
F o A #F Aol THA&GF]
SeFRuAbA g e 3F (4% Be
U F5 AdsdEdgd s 168 (T3%)A &
e st HEFHAA  59(23%)9
A= HHAA Bt AFEHAG AgF
28y AFANEE PowA 3dt FHAH] 7}
Sagd 1449 8z F 5HE6%)AMAE 71HA
gz AYPatgutn A’ ok w2
d AFXBE BT 7AAERET T A
HZo] AP & Yvke A& AAETH

AP Ao A, 83 WoYSEEY GE
100 mg/dL ©]3t2 FTAda WS EEH M
HeZ2EY Av FAHYA ¥ AR Fa@
t}. d88 EA(blood group substance)ol w3t
AAgA e i Qx, ARHTA dF Eol
FAe Big Holx gl TP RN A
Bx o £ vy FA HAE Holed, os
dxyde B ZF7 gAY SAFE EAdE
ghdel), T FZF7E BAolAY F7hsol 7] o
Eolth, T H=ZF9 7|52 Bt ¥z d=d
ol AxE AV} FHed, ol RE B HET
2 o]2ojRE= H]%Al(germinal center)o] WEd
A %7) o,

Pan-American Group for Immunodeficiency$}
Furopean Society for Immunodeficiencyoll 4] A|A]
3 Xd¢ Fgvi2zEd¥Se A (definitive)
AG 71 G2 dA2 CD19 B Al 27 2%0] 5}
o] £7& HolWA FAlel BTK frize &3y
o], FT E& 93TolA BTK mRNAS FA,
g Ei= HAdA Btk gAY B4, CDI9
B AE7} 2% ol&tl BAQ A EA FolA
Holm kx| ol el Azo] lejof drkn &S
CH(Table ™.
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Table 1. Diagnostic criteria for X-linked agammaglobulinemia*®

Definitive

Male patient with less than 2% CDI19+ B cells and at least one of the following:

1. Mutation in Btk.

2. Absent Btk mRNA on Northern blot analysis of neutrophils or monocytes.
3. Absent Btk protein in monocytes or platelets.
4. Maternal cousins, uncles or nephews with less than 2% CD19+ B cells.

Probable

Male patient with less than 2% CD19+ B cells in whom all of the following are positive:
1. Onset of recurrent bacterial infections in the first 5 years of life.

2. Serum IgG, IgM and IgA more than 2 SD below the normal for age.

3, Absent of isohemagglutinins and/or poor response to vaccines.

4. Other causes of hypogammaglobulinemia have been excluded.

Possible

Male patient with less than 2% CDI9+ B cells in whom other causes of hypogam-
maglobulinemia have been excluded and at least one of the following is positive:

1. Onset of recurrent bacterial infections in the first 5 years of life.

2. Serum IgG, IgM and IgA more than 2 SD below the normal for age.

3. Absent ischemagglutinins.

Definition of abbreviations: Btk=Bruton’s tyrosine kinase

Xd# 7022 EdEFd #dge A4
BTK «3dxA= X @AA9 #H&g FTHAQ
Xq21.3-q22 ¥-9o) @Y. BTK #4719 &
dWolE dodle AU AEeE wif thgsict
o 37 kb?l BTK #4AE A3 19709 exon
9% intron regiond] ©]27|7tR] thd x| Ao
A AEA], fAA A, R AE 2 AE
o 9% ofv:it Wg F 9YE A Wt
BuEd A7 AAAH R 500 A7) o4
o] S5 fdx ®¥ert BuHo on BTK
dolgjo]2e] 2 HE7E FAHHI Yckhtp/
bioinf.uta.fi/BTKbase). ¥ F#Mv BTK &4
9] 16¥ exonol HAF 1559HA HrIAHol
guaninedl Al cytosineS. 2 X $Hc.1559G>C)H o
520 A o}m)xcAle] argininedlA prolineS. g ulH
A He H2EdA Mol (missense mutation; R520P)
E #Egch BTK dHojejujolA &9l A3 50
WA ol :Ato] argininedl A glutamine & A&

¥ R520Q4Y AA ZELE AFE REAXE= BI
g H ey £ FaolM ¢ R520P )
' ok Raug Ho| gle MEL Edd¥IAT

Xdg FAvS2Ed¥EFY Asgs #I3A
E A FAAE ALt FUIHeE WY
Z2EUE AFHoEA FIE dieiAY o
AEE Z7AAE & Ak gt ozs WYER
BdE 300-500 mg/kgE 2-4F {FHLE Fod)
o ¥4 WS 2EY GE 400-500 mg/dL o)L
2 fA3=E AFEc. A71AHA HYgIRE
ATE T BAELS Fold, FulFTY A" T
F45 =t 1 Fx7t FHEA FaEA H
I gl glol B Aol s

2 %

NAAGFFTE dtgez dY& 7] A® F
WA xARgle] 44 ARE 3= A9 B2
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