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A Retrospective Study of Invasive Bacterial Infections in Children with Asplenia

Yong-Joon Choe, Euri Seo, Jina Lee

Department of Pediatrics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, the Republic of Korea

Purpose: Because children with asplenia have an increased risk of fulminant infection associated with a high fatality, chemoprophylaxis,
and vaccinations against encapsulated bacteria are recommended. However, there have been few reports of the burden of severe bacterial
infection and the current status of chemoprophylaxis and immunization among children with asplenia in Korea.

Methods: We conducted a retrospective study including children with asplenia who were treated at our institute between January 1997
and December 2016.

Results: From a total of 213 children with asplenia, 114 (53.5%) had congenital asplenia and 58 (27.2%) had functional asplenia. The
remaining 41 (19.3%) had acquired asplenia with the median age at splenectomy being 12.2 years (range, 5.0 to 16.9 years); the most
common cause of splenectomy was hereditary spherocytosis (39.0%). The chemoprophylaxis rate was 16.4%. The immunization rates were
44.1% for pneumococcus, 53.0% for Haemophilus influenzae type B, and 10.7% for meningococcus. The incidence of invasive bacterial infec:
tion among children with asplenia was 0.28/100 person-year; a total of six episodes (2.8%) were observed in five patients with congenital
asplenia and one patient with functional asplenia. The median age for these infections was 15 months (range, 4 to 68 months). Five of the
six episodes were bacteremia, and the other was meningitis. The most common pathogen was Streptococcus pneumoniae (n=3), followed by H.
influenzae (n=1). Three of the six patients (50.0%) died, all of whom had pneumococcal bacteremia. None of the six had chemoprophylaxis
or proper vaccinations.

Conclusions: Although there is an increased risk of a severe infection proper vaccinations and chemoprophylaxis are still lacking. Physicians
should be encouraged to implement appropriate chemoprophylaxis and immunizations for patients with asplenia.
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ME
Fae: 2017 9 14Y . _
3 20173 92 259 $H)Z(asplenia) & B]Fo] QAW v 75F N =
&91: 20178 9% 262 ot v EAlER Qe A8 FHlF, AXA R v
o] gl AHA 8, 183 guldS(polysplenia)
XKL O|TIof olU} AALAE LU E Zo] n|AF v|=0o] AFtE 7]=A] =
SACHEIm OfTiThal MSOFARES! A0 AL T} ]L]’ AA A" ‘6“'4 ] <] 17)] o ] 10}1_. 7] 5’6 T
Tel: 02)3010-3923, Fax: 02)473-3725 HS 5 VR 27T F A4 FHISAA Al 24
E—mail: entier@amc.seoul.kr ol Ttsl= Aom dHA e, 53] vddAs ¥

160 www.piv.or.kr



Pediatr Infect Vaccine Vol.24, No.3, 2017

A4 74 (overwhelming post-splenectomy infection)
o) EH o= T Feidl AU of A AFFEO] 50% -
70%2 B . TS BN A5 AT 7
Z WS ol 2ARA ol i Al A8 v
|oll thet A E Al B 2 A 27 AEA

=

Al Fof So] Fzuo] gt ole@d 2AoE BT
S wuF el A A Al A B Bavh A
%53 glon], Fabe] B A2 B o FAA 1
T A o PHE H g uee olHE e FFow
AXE 2 gt FUel A= 1989 Choi 5 9] H314
wul% 2 g AgE SRty o] gid AT

(e}

sel FuIZAMY AT FAFH FEE AFE 2] of
Hr}

FUAE AT 54 @7k s el oig WAl o
oA & W37} A=, 19910l HHARE
G walel, 199596 b¥ Q1EF AT (Hacmophilus
influenzae type B [Hib]) ©HZAg} WAl 2003 d 0= ¥
HAlEdt 77F A WAl 20109 = HE@ARE Y
T+ 107} 2 137} @At wiAlo] 3 71= it 20121
L Semebd gulAd wale] w114 o) gelq 1]
201430l = 271 o) FolollA] 37k AT ol9 HE
o] 2013 dol|= Hib #Wal, 20146 HHAIE S 10
7h g 137 S A wle] SRS EoRE A
e}’ ol@iet Zu) o geA e Wale] el TH|E &
sloll A FA Mt #PF B Pdel W) glowe
AZ e oA A A T AEg o 24|, 58]
FuhA| o Aol dist & AdE Err 31 o]
AAEL T 2081 Lol ool el 2
o 2 52 184 ofste] XA, A B 71T F
H|Z= Slolol| A A Al 7Fg=e] vhy vix 2 Fuk
et A oA A A 2 e A E
AL LA 5 et

et

i

AEE 20161 12€ 314714] 204
Aol ooy oA FH|SoR Uty
1d o] 37 o] 7Hedd 184 o]ake] Aol
S e R 34 o] E BAE Sl
ZF &<t 194] ol/de] A =gdt A= 54

b b of

6
-

2 ot MR B 2

gl

FEAQT. FHF ol F B7)0l4 Fe xPwA

ry
Hl bt

WWW.piv.or.Kr

PEDIATRIC
INFECTION
& VACCINE
o
Ak,

A thgol A A1) 5
¥

5 3714 wale] QEee 2t £, o] 5o
y

2. 5ol
FAA FHFL gabolt SUBARZ A Y
479

(idiopathic thrombocytopenic purpura [ITP]), - 3
A8 = (hereditary spherocytosis), x4 F-& o]x}A]
HI Ag 5 o o= RjdEAES A T

Aottt A8 FHTS 259 HAFHESTEIE
(computed tomography [CT]), A}7]3" 9/ (magnetic
resonance imaging), T B FANAALZ AH A o7 1
ol Sle A U AS-= Hosien, 754 ]
S A7 AR UHESTS 23

Dt:sl' H] o =
M ol A% o AYHE TN R Fehre 3

3= Ao

Y
o
ox
X
[l
s
ult4
o|\
flo

N

4 EEAFo] THE A0l = 1 F Centers

for Disease Control and Prevention®] Laboratory-con-

firmed bloodstream infections®] 7|50l we} 38°C o]

o Wl Fe o AW Fo| HHMA 2w o) )
7

= = .
¥ 5RE A58 DY Yoz BEFY

FHl% Fobol M At 7% WAl ot o BH o

2 AR EE 7154 FHEe] A9 gk 5a) oA
WA, TR BHZe] A= nAEAE T J4 197
A AT FAAE g A A st oA FayA A
are Ha 19 o) o FAA Aol BelE A9
Aolsrdr). dEEae 201549 o)akol 183 o A
R EE AR LEo] AFE 97 RS 24}
- 6) o= -
At o, FEalEetE WA HEe] Ao 27} 7
AlEOHE O WS dEwa] gottjes A o
Zo] GulAF MAS HE Fu Ao T A
WA HE glo] Agel] wio] oy WA dEe gmd
A% BT fEredd WA g4E daros g
Ak, AxA AT gd= B Abge 9= Bl F 30

161



P |V INFECTION ZRZF 2| 2911 A0 2H|S SXIO| Z&M M 2SS
& VACCINE

2 AEE FH L BT A g |

Aol d 3l A FAE AARo} 85I THIRB No ’d FH|Z 58W F 4278 (72.4%) B A8 A9

2017-0334). < 7HA AL Ao o] F 4072 4ol A (left atrial
isomerism) & FWHE 53 AHA A7FolAA 278
Al dAE SREE Bxt AHA Aol A

ZAut 7 RS 715 TS Aol v o)t #i-E
gIe HARE 2597 7HE &8kl om (1327, 76.7%),

1. A7 X} & 2 2HIS Rl £ 71 o5& CT7} 3078 (17.4%) ©] A,

1997 195E 2016 12€97k4 20 B<F = 219
o] 184 ola}e] FH|F Folrt SRl Glon, o] F 1L
F7lo)A] B2 EEA| o)A & Wk §x} 3, ok F AT 713 Rt F 678 9] FH|F FAfe A 2 14 F
& 22} 29, a3l HYJAAE B85k A 18-S 641(2.8%)¢] 54 At 7FAFo] R, Fr|F &

N oft oF
N
ikd]
of>

0
=
ET]
oy
if°]
ol

Tl = = 1
A8 & 2139o] HF AT YA FFHJL, o] F olo| A HFA Al 795 A WE= Az 100% 2
Folo] H] &L 51 2% THTable 1), 0289 tH(Table 1). AHA Ao =< 2000 2001
ZF 21399 |5 gol F vgdAER Qg 4 d 5ok AT 2o AYSIH A, 20061 2007 o]
FH|SL 417(19.3%) 019 em v gdA &S Al vk ZF 1% @A o] T2 2008\ o] TR E 713 whado] ¢l

T A= 1224891, 5.0-169A) ATk vgEAE Ak 64 BF B3 A A7IES 7H SRt A] 2
o] 7 &3 A9l FATFIAETF(39.0%, 16/41)0] Asgon, 14 7154 Fu)= dolgd 1 Yrx| 5§
Ao, ITP (26.8%, 11/41)7} 2-AGATE o] 9] v dg A FH|F St vddAES e $14 74

6RO B, 3% N AN, 2% N QI 19 2 FRdlA A IES St
% 58(12.2%) 9] oAtk ARG FrlS2 T 11478 As4 /‘ﬂ?_f s DA AlY AE e TR 1570
(53.5%)0]1R00™ 1135 0] S-4rlo] | (rlght atrial iso- (W41, 4-68714)elAtt. 71 &g ¥Rl #F2 Strep-
merism)E =R B3 AHdA AVEHS 7R 9le tococcus pneumoniae (n=3)$ 2™ Haemophilus influ-

Table 1. Characteristics of Children with Acquired, Congenital, or Functional Asplenia

Characteristic Total (n=213, 100.0%) Acquired( n=41, 19.3%) Congenital (n=114, 53.5%) Functional (n=58, 27.2%)
Male sex 109 (51.2) 23 (56.1) 61(53.5) 25 (43.1)
Comorbidity with CCHD 155 (72.8) 0(0.0) 113 (99.1) 42 (72.4)
Follow-up (mo) 113 (12-216) 58 (12-147) 172.5(16-216) 78.5(12-216)
Age at splenectomy™ (yr) NA 12.2 (5.0-16.9) NA NA
Chemoprophylaxis’ 35(16.4) 5 (36.6) 19(16.7) 1(1.7)
Unknown vaccination history 45 (21.1) 3(7.3) 33(28.9) 9(15.5)
Invasive bacterial infection 6(2.8) 0 5(4.4) 1(1.7)

Bacteremia 5(83.3) 0 4 (80.0) 1(100.0)

Meningitis 1(16.7) 0 1(20.0) 0

Mortality 3(50.0) 0 3 (60.0) 0

Time to infection (mo) 15 (4-68) - 16 (8-68) 4

Values are presented as number (%) or median (range).

*The most common cause of splenectomy was hereditary spherocytosis (n=16, 39.0%) followed by idiopathic thrombocytopenic purpura (n=11, 26.8%), splenic disease (n=6,
14.6%), trauma (n=5, 12.2%), and others (n=2, 4.9%). Three out of six patients with splenic disease had a splenic cyst, two had splenic infarction and one had splenic torsion.
One out of others was pancreatitis and the other was secondary splenomegaly by portal vein thrombosis.

'Being received prophylactic antibiotics at least 12 months among patients who observed for 12 months or longer.

Abbreviations: CCHD, complex congenital heart disease; NA, not applicable.
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Fig. 1. Chemoprophylaxis and pneumococcal vaccination
status by year at diagnosis. As there have been no cases of
invasive bacterial infection since 2008, asplenic children were
divided into two groups by diagnosed year, respectively:
ones who were diagnosed with asplenia between 1997 and
2007 and the others who were diagnosed with asplenia bet-
ween 2008 and 2016. The rate of chemoprophylaxis was
10.2% (13/127) among children who were diagnosed with
asplenia between 1997 and 2007, but 30.2% (26/86) were re-
ceived chemoprophylaxis among those who were diagnosed
between 2008 and 2016. Similarly, in pneumococcal vaccina-
tion, 22.6% (19/84) were vaccinated completely among child-
ren who were diagnosed with asplenia between 1997 and
2007, but 58.3% (49/84) were vaccinated completely among
those who were diagnosed between 2008 and 2016.

Table 2. Characteristics of Episodes of Invasive Bacterial Infection in Patients with Asplenia

Patient Sex  Asplenia Comorbidity Atiedion = Outcome Chemoprophylaxis iinization St
Year/Age Type Identification

A F Functional AVSD, BA 2001/4 mo  Bacteremia  Enterococcus faecium Survival None None None None
B F Congenital HLHS, IAA 2000/14 mo Bacteremia  Klebsiella pneumoniae  Survival None None None None
C M Congenital  AVSD,TGA, PA  2007/23 mo Meningitis ~ Haemophilus influenzae ~ Survival None None None None
D M Congenital AVSD, DORV 2000/8 mo  Bacteremia Streptococcus pneumoniae  Death None Unknown  Unknown None
E M Congenital AVSD, DORV 2001/16 mo Bacteremia  Streptococcus pneumoniae  Death None Unknown  Unknown None
F M Congenital AVSD, DORV, TAPVR 2006/68 mo Bacteremia Streptococcus pneumoniae  Death None None  Completion ~ None

*Immunization status at infection.

Abbreviations: Pnc, pneumococcal conjugate or polysccharide vaccine; Hib, Haemaphilus influenzae type B vaccine; Mnc, meningococcal vaccine; AVSD, atrioventricular septal
defect; BA, biliary atresia; HLHS, hypoplastic left heart syndrome; IAA, interruption of aortic arch; TGA, transposition of great arteries; PA, pulmonary atresia; DORY, double

outlet of right ventricle; TAPVR, total anomalous of pulmonary venous return.
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Table 3. Vaccination Status of Asplenic Children against Encapsulated Bacteria

Encapsulated bacterial vaccination Total (=168, 100.0%) Acquired (n=38, 22.6%) Congenital (n=81, 48.2%) Functional (n=49, 29.2%)
Pnc*
Completion 74 (44.1) 22(57.9) 28 (34.6) 24 (49.0)
Incompletion 44 (26.2) 14 (36.8) 15(18.5) 15 (30.6)
None 50 (29.8) 2(5.3) 38(46.9) 10 (20.4)
Hib'
Completion 89 (53.0) 25 (65.8) 31(38.3) 33(67.3)
Incompletion 12(7.1) 0 7(8.6) 5(10.2)
None 67 (39.8) 13 (34.2) 43 (53.1) 11(22.4)
Mnc’
Completion 18 (10.7) 3(7.9) 9(11.1) 6(12.2)
Incompletion 7(4.2) 2(5.3) 5(6.2) 0
None 143 (85.1) 33 (86.8) 67 (82.7) 43 (87.8)

Values are presented as number (%).

*Pnc: 23-valent polysaccharide vaccine or protein-conjugate vaccine against Streptococcus pneumoniae.

"Hib: Protein-conjugate vaccine against Haemophilus influenzae type B.

*Mnc: Protein-conjugate vaccine against Neisseria meningitidis serogroup A, C, W-135, and Y.
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