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Successful Treatment of Neonatal Herpes Simplex Infec-
tion Presenting as Fulminant Hepatitis with Acyclovir

and Peritoneal Dialysis

Seonghye Choi, MD, Jang Hoon Lee, MD, and Moon Sung Park, MD

Department of Pediatrics, Ajou University Hospital, Ajou University School of Medicine, Suwon, Korea

ABSTRACT

Disseminated neonatal herpes simplex virus (HSV) infection is a severe disease with a
high mortality rate. Here, we report the patient presented with fulminant hepatic failure
secondary to HSV infection followed by renal failure without any mucocutaneous
symptoms. The patient recovered after treatment with acyclovir and peritoneal dialysis.
This is the first known case of a patient in Korea who survived disseminated HSV infec-
tion with fulminant liver failure followed by renal failure without undergoing liver
transplantation.
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Table 1. Laboratory Findings

Days after birth Reference
Variable
3 6 7 8 9 range
White blood cells 114 83 104 114 96 5.0-195
(x10%/pL)
Red blood cells 348 335 338 3.05 3.86 3.6-6.2
(x10°/uL)
Hemoglobin (g/dL) 12.7 121 11.8 10.8 12.5 14.5-225
Hematocrit (%) 377 36.6 358 319 371 44-72
Platelets (x103/ pL) 192 115 103 83 66  150-400
Na' (mEg/L) 143 141 - 136 133 136-146
K’ (mEq/L) 48 49 - 41 7.0 3.0-7.0
Cl (mEq/L) 109 110 - 107 100 97-110
Total CO: (mEq/L) 22 20 - 20 19  13-22
BUN (mg/dL) 4.3 - 5.4 26.6 55.2 3-12
Creatinine (mg/dL) 0.6 - 0.4 1.2 20 03-1.0
AST (U/L) 57 1,072 2,729 6,367 4,042 17-375
ALT (U/L) 13 163 406 738 500 6-50
Total bilirubin (mg/dL) - 6.2 - 4.6 - <10
Direct bilirubin - 1.5 - 4.3 - <1.0
(mg/dL)
CRP (mg/dL) 047 134 159 096 0.88 0.0-0.3
Albumin (mg/dL) 34 - 26 27 24 3553
Promthrombin time - - - 150 25 11-13
(sec)
aPTT (sec) - - - 95 65 24-35.5

Abbreviations: BUN, blood urea nitrogen; AST, aspartate transaminase;
ALT, alanine transaminase; CRP, C-reactive protein; aPTT, activated
partial thromboplastin time.

neonatal
medicine

L‘é’ﬁ.ﬁ:(aspartate transaminase, A%T)L 1,072 U/L, &
o] =AY & A (alanine transaminase, ALT)+= 163 U/LE A<
=71 A1Askdet, 9 SYAFE] o] 20 co/kg/day R AA 8
FolEel W] B0k Aok 36, ol 1 3
HE E%ﬂﬁ}. %%7] 8¢} 50 mm Hg, ©]€+7] gt 30 mm
2t 37 mm Hg) & &Sto] Aeteil S H-HE Hol 7]
25 A A4 4% A et
w0)A skeh. 275 Aol B
Z3 =]o] ASTE= 6,367 U/L7FA], ALTE 738 U/L7HA] *C}%*a} Aot =
E =4 AlZHprothrombin time, PT)3} AR EEE H Zgf
742} 15022} 95
2 997359 31 international normalized ratio (INR)2 7AZ3HA|1 S
H3get, R (albumin)S P SYA 2.6 mg/dLE 7+ 4
< Tt ot 9 0dA = 2, 7mg/dLE A<
Ao 2 ZHod 27E Bt 55 25utoA = 1, B,
Zo| &

2| ek, g H 9l ZhE ko] gl dotellAIA 2

o
m
o
o
¢
2,

l

= A|ZH(activated partial thromboplastin time)2

PN' PN'

E!SL a7

Q3L M HAPY PTV} 2025 22
INR 25 Z3}3}o] 44 7H-dd ‘%‘%{ *740] c= =L

Zujole]

&
S
RN
17

o] E%é | o_ﬂ,gf ZEZUM
(immunoglobulin M IgM) 2 38 4 Auk-3-(polymerase chain
reaction, PCR) Z4A}ol| A oFAd A27do] Eel=Qie). 38 2] 9134l )
o)) ghea]| 23 2 uho] 2] PCR AAE 913 H5-HAE A4
a1A] ko 1R o] glo] u)Follx HALE AlakA] et
el o 2 oAl F =W (20 mg/kg/3], 33]/Y) FoIE Al AFEFQAL o
Fofstalnt. A A5 ow et g 74
AERE slolo] Aele= kst AW 0,21 co/kg/hrE 7F
28l Az ol ol @ A A A~ (blood urea nitrogen)= 55.2
mg/dL, Zd|o}E]d (creatinine) 2.0 mg/dLE 353Fct, 44 8
A, A o] F A& HE WI L 5 HEJ O, o] A Fofo vE
S84 = wAAA R ] A& Ho F AF F 5w 7 mEq/L7t
| 253F et SF2AB 5 (calcium gluconate), BHAHFEAVEER,
= 3?%10‘4'5’—7—&%35Z°] A& Eo] Y9 82
A A 5-H E—‘%‘?ﬁ% AlzFek ot 9 9od Al o) ZE-g 27
A Ae AAs el ot AR 1.0 co/kg/hr, Bl g 24
54,8 mg/dL, Z#|oFEI -2 2.0 mg/dLo] vt €l 10944 A-r=Fo]
Z7k8h7] Aapshe] ANREE 2.5 cokg/hrolglo v, Bola
A2F 50.0 mg/dL, Z#OFEd 2 1.9 mg/dLE 7HA3}7] A28} St
A7to] Hul =2 & ol 1144 A Eko] 2.7 co/kg/hrZ 713}

‘6‘ 2801 Eo]_

r*°



neonatal

medicine

I FNQ AF A 49, 6mg/dL AYolEd-2 1.7 mg/dLZ 743}
of 52418 Frahelch. 949l 182ol] B ) Wololx] ABe T
S5 vho] 2.~ IgMH 1gG FAZAL Atolln] b4 2712 2]
Shsick. Shobe] WolollA] Q1 1170 2 Cheesl 2ol vhol 2l
PCR AFE Al@3He] 2] 26200 £400] 1 A Shelshalct. el
51 ol AJaY3E & x}7]F T k-2 A Jol it Fhol= U 56U el
1 2 2175 gt e = H Yo, o] ¢ A 1171

A 218 G2 SR R4 S, Bohs 273

2o} T 252 vhol el 7 =R
71 Azvet 247 7hd & sz 7hel) ﬂ%%d——Er(SS%)—S— =23
oA AYEFIL, 10%E EA F-ol WA !s‘
A}, ©es] 23 2 nlol el 2ol 7 E 1*30}4 5006-66%6= 3
9, 330w TFAEA D, 20%E AT, T, e A 1l
o} B2t Stofol|A| Fufol 2| 2AlE FofalA] g 7% 92%,
2 5.8 735 860001141 14w A1 7o ?%HE Hely,

e 23| A vho| g e 133 28 F 7EA7F gle ], Aot 2
e thE(700) A28 Thedl| 23| 2 ufo] 2] 2o ot} Bglo
A sl 29 2 vho| 22 o} 3 & 918 4 9l PCR AP &
7¥ete] £ SolollA| H A Aozl o} & Tl Al= Rkt *@
T 3ol Fo] HAYBH AT A& aefetH Buk A F ol o

S Ao 2 B A28 whed] 29 2 uho] 2o 23k 7o)l
< 7Fs7do] Erkar AZbErt,

=8| 23| 2 upo] @2 ZH o) o] 3k 7HFe dulol g XIEJ}
A 7 w27 oFghEo] e AAR(8800)S BT, At
37U A= JETE AR F S| waEm 3-10Y 52t
A} 22 v 5ol T3S Holt} 7t AAL, S HAY-3AL, A
g 3 23 2= uho] 2] 2o ofgh 7h¢lo] o4 ]
Etﬂé 3

ﬂJEJ

l]ﬂﬂ4ﬂiﬂfﬂﬂﬂﬁﬂié
Aol A 7UA N AZAA sl 232 o]l Igu
% PCR 4 AAATHE Slg Follof ol A 2n] Foi7} A2k
k. T 23| 2= o] 2 2ol 7H Ak T 40%0l A 91
o] g™, 2hw o] ghéa] 292 uho] 2l A1 A} Al &
A8 AL 249 B9 e o] ekg Wie) 7] $18) v
g o] fut abe] #A o] ol &s) Al gk i,

Neonatal Med 2019 November;26(4):229-232

https://doi.org/10.5385/nm.2019.26.4.229 231

g
o
%9

s
>
ox
o
-3
R
V)
&
ol
[rtl
5
[
=
o
i)
[
o

o o2
o
o
i3
™

il
ot
jud
-
©

f

r°*' §2
fd
%0,
i
o,
>
ll
fu
=
1o,
o,

ne to Mbopt

=
o
>
>
iy,
&
- 3
it p= & 1% o o

L)

*ﬂﬂi*ﬂA@ ﬁ%ﬂ@ﬂﬂ¢@4@
|2 whol 2] 2kl )3k WA 1k A
= A}aﬂL == 741 B3 g ol wf e w27 Wesh= o

A2 213 o]2] A #x}7} Abgalr] wjio|t}, 53] AST7Z} 1,000

U/L oldel B9 ul ez Apgae ™ & gols ASTZH

6,367 UL7HA) 335k glont Gutolef el BubE o o 3

Aol S Elo] ]2 glol Az st

Hﬂ%&%t =32 vhole 2 o Q1 A4 7R
A WA F o]4) glo] okl FALS BE vl A RO R

BER AN AN o] Wit

ARTICLE INFORMATION

Ethical statement

Informed consent was obtained from patient's parents. This
study is approved from Institutional Review Board of Ajou
University Hospital (AJIRB-MED-EXP-19-003).

Conflicts of interest
No potential conflict of interest relevant to this article was
reported.

Author contributions
Conception or design: S.C., JH.L.
Acquisition, analysis, or interpretation of data: S.C., M.S.P.
Drafting the work or revising: S.C., .H.L.
Final approval of the manuscript: J.H.L.

ORCID
Seonghye Choi https://orcid.org/0000-0002-0680-8364
Jang Hoon Lee https://orcid.org/0000-0003-4765-9948

Acknowledgments

None



Seonghye Choi, et al.

232 Treatment of Neonatal Herpes Simplex Fulminant Hepatitis

REFERENCES

1. Looker KJ, Magaret AS, May MT, Turner KME, Vickerman P,
Newman LM, et al. First estimates of the global and regional
incidence of neonatal herpes infection. Lancet Glob Health
2017;5:e300-9.

2. Kimberlin DW. Herpes simplex virus infections of the newborn.
Semin Perinatol 2007;31:19-25.

3. CoreyL, Wald A. Maternal and neonatal herpes simplex virus
infections. N Engl ] Med 2009;361:1376-85.

4. Thompson C, Whitley R. Neonatal herpes simplex virus infec-
tions: where are we now? Adv Exp Med Biol 2011;697:221-30.

5. Abuhasna SD, Shihab ZM, Al Niyadi SM, Tatari HM, Al Jundi
AH, Atwa KH. Neonatal herpes simplex fulminant hepatitis
successfully treated with acyclovir. ] Clin Neonatol 2012;1:87-90.

6. EgawaH, InomataY, Nakayama S, Matsui A, Yamabe H, Uemoto
S, et al. Fulminant hepatic failure secondary to herpes simplex
virus infection in a neonate: a case report of successful treatment
with liver transplantation and perioperative acyclovir. Liver
Transpl Surg 1998;4:513-5.

7. White JC, Magee SR. Neonatal herpes infection: case report and
discussion. ] Am Board Fam Med 2011;24:758-62.

8. Norvell JP, Blei AT, Jovanovic BD, Levitsky J. Herpes simplex
virus hepatitis: an analysis of the published literature and
institutional cases. Liver Transpl 2007;13:1428-34.

9. CookG, Patel S, Williams R, Hodge J, Ingram W, Gayed R. Severe

10.

11.

12.

13.

14

15.

16.

neonatal
medicine

coagulopathy secondary to fulminant herpes simplex virus
hepatitis in a severely burned patient: a case report and review
of the literature. ] Burn Care Res 2018;39:1071-6.

Arvin AM, Johnson RT, Whitley RT, Nelson JD, McCracken GH
Jr. Consensus: management of the patient with herpes simplex
encephalitis. Pediatr Infect Dis ] 1987;6:2-5.

Koskiniemi M, Happonen JM, Jarvenpaa AL, Pettay O, Vaheri A.
Neonatal herpes simplex virus infection: a report of 43 patients.
Pediatr Infect Dis J 1989;8:30-5.

Guirguis-Blake J. Screening for genital herpes. Am Fam Phy-
sician 2005;72:135-6.

Ichai P, Roque Afonso AM, Sebagh M, Gonzalez ME, Codes L,
Azoulay D, et al. Herpes simplex virus-associated acute liver
failure: a difficult diagnosis with a poor prognosis. Liver Transpl
2005;11:1550-5.

. Verma A, Dhawan A, Zuckerman M, Hadzic N, Baker AJ, Mieli-

Vergani G. Neonatal herpes simplex virus infection presenting
as acute liver failure: prevalent role of herpes simplex virus type
1. J Pediatr Gastroenterol Nutr 2006;42:282-6.

Twagira M, Hadzic N, Smith M, Ramaswamy M, Verma A,
Dhawan A, et al. Disseminated neonatal herpes simplex virus
(HSV) type 2 infection diagnosed by HSV DNA detection in
blood and successfully managed by liver transplantation. Eur J
Pediatr 2004;163:166-9.

Englund JA, Fletcher CV, Balfour HH Jr. Acyclovir therapy in
neonates. ] Pediatr 1991;119(1 Pt 1):129-35.



