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Two Cases of Herpes Zoster
Following Varicella Vaccination in
Immunocompetent Young Children:
One Case Caused by Vaccine-Strain
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'Department of Pediatrics, Seoul Medical Center, Seoul, the Republic of Korea
“Division of Viral Diseases, Bureau of Infectious Disease Diagnosis Control, Korea Disease Control and
Prevention Agency, Cheongju, the Republic of Korea

ABSTRACT

Herpes zoster (HZ) has been reported in immunocompetent children who received the
varicella vaccine. In vaccinated children, HZ can be caused by vaccine-strain or by wild-type
varicella-zoster virus (VZV). Like wild-type VZV, varicella vaccine virus can establish latency
and reactivate as HZ. We report two cases of HZ in otherwise healthy 16- and 14-month-old
boys who received varicella vaccine at 12 months of age. They presented with a vesicular
rash on their upper extremities three to four months after varicella vaccination. In one case,
a swab was obtained by abrading skin vesicles and VZV was detected in skin specimens

by polymerase chain reaction. The VZV open-reading frame 62 was sequenced and single
nucleotide polymorphism analysis confirmed that the virus from skin specimen was vaccine-
strain. This is the first HZ case following varicella vaccination confirmed to be caused by
vaccine-strain VZV in the immunocompetent children in Korea. Pediatricians should be
aware of the potential for varicella vaccine virus reactivation in vaccinated young children.
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o 20 A wpehr] A7)= "gto g F& 504 o]4ke]
Aelo) A Hhshol 2ofol Al = 2o, of 4 @ (wild-type) vZve IH7FA 2, obm gt gl
9l 45 wiAl0] whol 2 A o HE Fol HEAALS KA 4 9Lon], AHEAS o] of

SIS 10950 47 AL T AL, WALl 209 ok
ol A vio| A {7 BA S 5od Bl Al F (vaccine strain) ol 2] $F ti A Z X o] ol & gl y
3t ol o A = A_II:_ WAl A Z ke Sof CAFE o] AJ7] Ao} g30] = oF AHko] WiAZ

sfo] 2] 2o] o] & 7 o] g{rk.

Fjutetoll A= 1988 B 5 WAl = 9)5Ho] "]‘“9“3 2 9lew, 2005 F-E S 7t
HZ WAl of IIAA A E 121570 o] Aotof| A 18] HES HASL Tt FU o] Haux
A F 2 A Avotol A T Zl o] * ‘f’f% 60l & AAE 22300l A S
2 AFEREE (polymerase chain reaction, PCR) W& 0|85t AA|o| A FZ5 vZv DNA
S A} WAl vio] 2 A9k = thathe 212 ISl whef op g Y Hiol 2 Ao o3t
21 A S AJARSTEAL 61QITHY Th2 B alof| A= 20|, 100 & E 116}l oL} Hio] 2| A
AAFE Al stA] T A 22 A% 12709 wf R Al 3 5 2 247t of
tdEZ R 20 5 A5k AL, ol F 100l A & 1] 7 = Ao A vzv Fo] {4
= RO HpolH A Q7| FS A RH A} i Al 3 vlo] 2] A9t A X5k 52
stazt itk 2 SEle sulollA 22, S RuAlS S 2 1707t of d Aofof| A Wi
= vzvell o3t o g3z o] Z ke ofjof o},

1. 531
167H 2 o7} 437} glof 9j2fo] St 7R RE 4% 5ol 457} et Aok o)
U8 % 3 sd2ols SEHHO T Yl IR LEE LS5 off 2L
) A2} 28] o] 42 1 5} o] @) 1 8 3 AL A Ak o] obA| 22 (acyclovir) AT
Sof AlAslgl oLt THIE A gighon] 27kl EubE QT

Ul Al 874 S= @9 102/64 mmHg, W4 1318] /42, A2 36.9°CA T 2p7 2ol Al S48
% 3kgol Ao E) ofo] Tt Al 7|7F 5 o Y7 5ol o] @HE A2 Ql]lTh &4 Al
Eo|rte2 glYlon o E2 A7)0 D"iJ Z 4 5] o] 0] %] 9.1 Bacille Calmette-Guérin

(BCG) 41 3 5ol o] W2 sich. 4 oL R 12748 59 o 45 9y
% BT 45 WA TF B 4EA W] 1A S (e 78 1ol 5

off o] AL} 7 Al l:% A2 itk g Ereof o] o] giglem, 1 9l 5

Hol=zbo fuyt 2o R 22 g6, C7 0] BA
A Ao 7hu) 7 A5
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Fig. 1. Clusters of partially crusted vesicular lesions on an erythematous base extending from the left forearm to
the first and second fingers of the left hand on admission.

A FAof A1 HAHAMT M A 13.4 g/dL, WS T 12,300/uL, B A4 355,000/ul, OF
Axnt2 ol Eotn| Y8 4 371U/L, FEtdon| Y a4 171U/, oé%li 14 8 mg/dL,
Aeote 0.28 mg/dL, ST 75 g/dL, EHT 5.3 g/dL, C-F-3 T 0.0 mg/dL (L],

0.0-0.4), E & 141mmol/L, Z-& 4.5mmol/L, 924 103mmol/L ©| At UYL GL(FEZ2HAY 7
Af)oll A3 St anti-VZV IgG >4,000 mIU/mL, IgM 0.3 mIU/mL ©] QA thFIL%], 3/ <0.8 mIU/
mL, /3 >1.0 mIU/mL). G A g of| gt HA= Al oA gkttt

99l drdo) mjio] £xA Hzle HE o & x5t XS QlAamp DNA minikit (QIAGEN
Ltd., Germantown, MD, USA)E- ©|-8-5}0] AP AU ZEE XA L A ZAZF A A G HPH o) o}
2t Hto]2{ A DNAS FE5Ith SdE LA R & o] 850 FEH DNAZ R E vzv
Eo] 37X 2} open-reading frame (ORF) 38 -9 & 5tod vzv FAL Folslicte e
VZV hﬂ—l ORF62 Fi& §0]2Ql Zeto|H & o] gt FHaLASHHS Aoz F
Z5FAch) 22 A D2 ABI3730XL DNA analyzer (Applied Biosystems, Foster City, CA, USA)
£ o] gafo] Shraigon], vave] BEF, U] o7 2%, 12l T WAIF s5e] §7% o
71Kzt vl mekgict. w5 e) 4ol Al SlE vzvel BAF Oka(C) B7IHBL A5
CHTables 1and 2). {415 Oka(C) & & S 9] 40P/} HF g w3t A Th Al o] o,

U r
U@ oo
ﬂJ'IN' o

Table 1. Comparison of single nucleotide polymorphism at the open-reading frame 62 of varicella-zoster virus

Classification Virus strain ~ Accession Nucleotide position
number 105310 105356 105451 105512 105544 105705 106262 107136 107252 107599 108111 108838

Reference strain Dumas NC001348 A T A A A T T T T A T A
Korean wild-type strains ~ KOR2018DJ* - A T A A A T T T T A T A
YCO02 KJ767492 A T A A A T T T T A T A
Vaccine strains vOka AB097932 R c G C G c c c c R c R
MVAO6" - G C G C G C C C C G C A
Oka(A) DQO08355 R C G C G C C C C A C R
Oka(B) DQ008354 R C G C G C C C C R C R
Oka(c)* - A T G C A T T T T A T A
Patient’s strain 20-VB-02* = A T G @ A T T T T A T A

*Sequences were obtained in this study.

https://piv.or.kr

https://doi.org/10.14776/piv.2022.29.€10 112



PEDIATRIC
INFECTION
AZT of2 200 M =5 WM HE = WHTH CHAET 20]] & VACCINE

Table 2. Nucleotide sequence similarity at open-reading frame 62 between the patient’s and other varicella-zoster
virus strains

Classification Virus strain Patient’s strain (20-VB-02)
Vaccine strains Oka(C) 100.00%
vOka 99.82%
MVAO6 99.82%
Oka(A) 99.82%
Oka(B) 99.82%
Korean wild-type strains KOR2018DJ 99.95%
YCO02 99.95%
Reference strain Dumas 99.75%

obN 22 M HFFo] 2 2] BE A|5}911 21 4R A2 w3 vio] 4] 7] ghon] B
e EEE P FECERTTES

2.5 2

147} b7k 27} 910} 2lafol gkt 7 AR E 95 &S0 437} Lelkon 59 HR
B 92 9m7ix| 437} A2 AAE T AR N ZAHE 32 kg0l Rom 24 A &
ol AFEHL: g1gIT}. Al 713k B2k o] M7} 45o] o ghel A2 QIglet. o E-L A7
ukz) 273 o] ZojF.om BeG WAl [E ol o)A WSS QIR 2% B AT
1749 149 o £ gl HE Wkth % WA HE F 24 Uxlo] U] )
2472 3709 108 0]}, 4-50] o] Bl AL} 45 Bhafol] 1 2 H M Qirt. A3k Wl
o]Ako] glglom 11 9] Esl #le glo] AZatLt,

&

AN 2H2 95 Lo &5 AT HEA ] A/de] uidE Hol+= /M, #3789
2k 2 7E 2 c5-8 95 245wt 1A QLU THFig. 2).

U G Lol Alayet B HAS E A A 12.4 g/dL, B T 8,500/uL, B AT 404,000/uL, OF 2
ut2 o] Eotn| LAY G4 29 [U/L, FEtdotn| g a4 18 IU/L, A AZ A 11 mg/dL,

Fig. 2. Grouped vesicles on an erythematous base extending from the extensor surface of the right upper arm to
the back of the right hand.
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2ot 0.3 mg/dL, T T 6.5g/dL, D71 4.6 g/dLo| ATh W T (53224 7 Aol

Al anti-VZV IgG >4,000 mIU/mL, IgM 1.1 mIU/mL ©| T 2], S/3 <0.8 mIU/mL, F/3
>1.0 mIU/mL). HZAFGol| thgt A= AlgotA] UTH BF-E oA E22H 7Y 58 T 1
HHH2 St

3. 4328
EZYE1EASEEA A2 5 A28 93] (Institutional Review Board, IRB) 2]
AAFHEA] 491 HFFTHIRB No. 202110-008).

2 5o 7|4 A3o] gl A% ol2 AobSolch, £ o] sof BE AT 1Y 1 45
AHES WO, 221 % 3 4719 142, 3702 102 Foll AR 5 o] 434 WHlo] 4

o E

ok A WA el o2 HA S AF o] FHEAAEES H O &2 vzv S Elst &,
|2 Q7| DS Al sto] Hi Al o) ofgh tid R 0 2 FRIE| QI & HA Jall= At
A FFo B G EN S st =, o A, Al A F S bl o] Wby zz] o] Hhe 7hA
231 HER Qe -2 AR of| 7l o] AY7] AFA-Z 1 2o Hi 4l o] o] S oA a7l o] 7Hs
/do] Erhal F-FE A9k FARF BAZ A 35A] okl A ZE] 2] gt wheba] & A
gl a5 HAS HE7] Aol s 5 W4l Anfj(vaccine failure) 2 Qlsto] #3543 =57
Aol AN 7Hs/dS 3] viA T 4= Gt & Fall= 20] 25 L7lo] ’R]= /ol oA
Fufo| 2| AA| 2 2| Tttt F 1 B A Aol theh HALS AldstA] ¢kt=tl, BCG |y
A1 0 F Fof o) igRk-go] gl om S| B 1S dh= o] AI-7HA| (42 A5 3A 170 Y, 44 171
), A7%sHA & 2kt YAt F HA| Sa] Aot 215 27HE Tholl A HA) Fe 2]
Aots M Est el AR AP/l oo, FF e 5 WAl Al E o] 5Ystict.

S A Y% e dofolAo] chAERI0) M I E|o] o, WR SX AAS FUEA
AFEUES ZAALE 3tol A UQlo] opgF i WA vzvel Zlo] SelE|gith e WAL F: Hol
227} o S Foll SR HIN RGeS FAISHeh L NS o] thg
2 T 4 Yk oY vl AL o HES W] Ho|U We Fol Zg e o 4
glom, 452 A(Eu7e) 7| A% PEAAD 25 Ak 5 £F NS BE
Whe ol IR0l RS A opF W MAIF vzv 5 7 BEsL 9lelo] 4 glo
02, uo] 32 §(type)e 271 YA FHA B R §HA A7 H BAjo] Wasi

ZUloll A RlE vzve] -2 &y o], ’H =eloll A= E, M1, M2 2] §-4 30|
ZlE 3 Qlrh o 2 Ao A= R o] thg 79| FAFH b Fulol A EAe 4 5F 2
Az HE 2239 Hio|2| AR S EFoto] B o ALgstRlom, Ul fFE2 B4
H2](0RF62)2] 722 LEto| E7F 5 U g A 0 & gl x| o 27) o] Z-u] 1385 KOR2018DJ 2t
yco29t i E 2 0 2 x} 5o 7|51t}

offl ru[m

WA FE= ol F-8 5L =271 0] WAl 5 2 bsho] s7i o] WAl =2 2SIt A’
# 52| 4ot HJE Aol A EIgt vzvel A1 Oka(C) 2] F71A1H o] P x|5to] BAlE
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ofl oJ3t thAF = H 2 Bl st 4= 91l o, A F Oka(C)= A WA Z2] Aolrh 4% ke ul
A3k E LAl Fol ot

0] =0l A= 1995 R B 5 WiALS HE617] Al2betl om, B4l A A A Al = 10
5Qte] RFAAJ ZHAl o Zﬂgﬂ A5 5 BASIATH t R 0 2 697 AR 7F AL QS T
ZollA 1620119 AA & SHELAETHS W O & vzvE ZARSHHE 570] of| A WAl 27} 11
2] 31 380][of| 4] opA g Hlo] 2 A7} A E AT} 1600l A= HEo|2] A7} S4d 09l 49
of| A= Hio] 2] A7} /g o] AR o] BFEA| UL, 4700 = AA7F FA ST 2 A
ool o] gt o4 2 %12 oYy Hio] 2| Aof o3k oA 21 3} ] w5kl S ) o] o] A o] &
OHFY A, 241 vs. 4All)oll A LAY ST, B4 HE & e 23 A 7hR] o] 7H4 o] o 2
ko H(FY AlZE, 318 vs. 588Y), 12| 3L T/ {u 2|7t AZE 9x) 9t o 2pF ABE
o] QI A TH46% vs. 13.2%).

0= gk 2| 9] QI+ l‘i Aol A2 =5 Bl S HF k2 Aop7} HF HhA] ok
H|5hof thAdaz o] YA E o] 79% ZHASHATE LUt Al S HE Hhe & o

Aoz F of ARto 1°F*“°4 Hpo] 2| Aof 2] 51T, o] OEFL% A4 Aol of
7hEoba] A U-&-2 Bl wLA AAIS] 7] skalat gt 20051 FE 20091 7HA] o A7
2 e 184] m]Rke] Aol Ad 32275 o wH A& ZAFSko] RAISHIAL, A g A A
7+ 203 3097 S 254 (82%) 1l A vzv7t ZRIE] A}, o] F-ol| A 2147 (84%)°] °FA YT, 38
T (15%)°] BiAIZ 18] 31 27 (0.8%)°] Al /oFAY S HEo] 2] A zH 23t o] ATt vzv7t Fd
Q12547 F 837 (33%) N W F S WO, 1717 (67%)& HF BHA] ehokeh. AW HEF
Hh2- 83T F 435 (52%)2 °F8 Y, 38 (46%)-2 A1, 1] 31 25 (2%)2 A =3 ol 9
izl 0]} A F-& W2 Sof| B Al o] o] S thAF K of] A i AHEe] M
Az ot2 FE3} B W 5ko] o] Th(P<0.0001). Al HE S ¥R ti RS9 tiAFEZ A 7
A T A2 oM (9], 117) =Tl Al S0l of & o 23 e A2 240 (9], 1-14)
o o g o] 23t t At AHE2 B3I (- 9, 2-7) AT e WA T2 e %, 124 0]
AR 0 2 ZchE 4o} 247 5 22 (92%) 0] WA, 275 (8%) 0] oFAY & ol o] 3t thAtEZ 7l
ojqltt. ol T2 WHA] ¢hal ool o3t o/ 7ol A™ T A2l AH A] AF-2
144 (1 9], 347) A B4l S0 Qg xR e 2 @ B 9l K o] n] B 24 of HEy s,
opi g ol o9t th A 2 A F-2 -2 At FkstA| & FRol E sl Bal s
of] o] gt o /g 72 i A F -2 71 =1 300 Fol| A WAl o] ZF-H AbA o] '&zlo] 4471
oAl7}16 (53%)N A 2™, 1 9] Hzlo] 92| = HE F9lot 22 Zo| o2 w R 24, HF
Hojo] whrfFo] o3 o] f2 Ao, 18] i FF F21 9] Rt Ee] of2 o) #2242 thdetRl
O}, Bl Al Seof] o3t o xx 7o) 22 @ B 9l FH o] ojHZ™of 7]= o] = ot ¥4l
< t &l et 9ol HFoh= Aol vt H &slch.

¢
d

1

Q.

i
y

E(.

)irE

o A& 5 BiALS 3 vk 71735 Aotof| A T AdaE 7l o] FThE 60| 711997\ of] a1
=HAoH, XLEJ 5-5.4), WA 4 F A o A2 24| (9], 1-3.4),
gt 2 g+ 1.89 (89, 1.3-2.8)0IUt} 60l = HA =S A

@ii%%ﬂi% Frio g Al Aat el el A X512 ektom ot
1 5Tt o] 309] AR H Q)= 3.1-5.44, WAL

A Od"—é H = 1.4-3.44], WA HF & o =X Y 7R o] THA -2 1.6-2.8'd 0] Yl A
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71402 45 wAlo] Frtolu g E WAlo] Eatel7] He| Bilo|ch thE B SoA s 2
o324, 26749), 19 (4A) & BASHY Ok vz A ZALE: AlRakA) gk

oI 0] Qg opol that BaE- e AFF . 104] Bl Ehe] thg A Aofoll A, 45 w4l
2 % Whe Aot o] 52 Qokdl dofof ulste] E3o0] el A 9rbHglon
£50] YEiehE 550 HErt WoIlthn ThE Balo) At 45 WAL HE e ofo
A A2 90 50) 15 AR o] QAP WAl HES R 9L otoll A A7) oby
of of ot A1 3 1] w39 ) 53 X2 cingling) = T4 §0] 8 2ol 7} glo]
H]Seahg o, A%z A QiT

-|r1 > g
=2 -[N o

\/A% 1w —
EEO© ?—E &}OJ 2)o] AY71 1375 2] Aofof A 17g Rl
oA

ool ick

ol el Axofof A w4l Feof] o5t th L o] A7) ol fr= S| LA AA| ek, 7
Aol FZH 7] A At o] A5 0llA] 14] o] oll 55 et Zlo] &ob7] ti/idz X1 9f 9
Foloz BEglon o]+ ofulvzvol thgh Hewkg-o] o]l Jolol A u]%5t7] uf
2 Zojthew Bl HF AR ARo] Y= 2-s7idol B, 7wl HF 7 Altho] &
ol Z7ske], WAl HF & o] Aololl A WA vzvrt B AYSE F 7Hs S RFE

2 2o 1470, 16742 0] o] 2 oto]n] Su Al 3
31717 414) ke 202 AL Tk, Aofol Ao thAER B
AgHA o] o} aj Lt ZUjol £ 45 WAl HES F7h Ao 2 st Yo, ot
AT} oAb 45 M) 41 & G F 02 of el ofoll A w41z vzvol of 8 it glo] WAl

& 4 9Ithe 212 ol Fojof sk,
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