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A Case of Erythromycin-Resistant Ureaplasma urealyticum Meningitis in a Premature Infant

Hee Young Chung, M.D.!; Jae Woo Chung, M.D.", So Hyun Chun, M.T!, Heung Sup Sung, M.D.!, Mi-Na Kim, M.D.},
and Ki Soo Kim, M.D.2

Departments of Laboratory Medicine' and Pediatrics?, University of Ulsan College of Medicine, and Asan Medical Center, Seoul, Korea

Ureaplasma urealyticum causes infection or colonization of female genital tracts associated with
preterm delivery and infertility and the infection of the bloodstream, respiratory tract, and central
nervous system in infants, especially in prematures. We report the first case of U. urealyticum menin-
gitis in a premature infant in Korea. She was born with a birth weight of 1,481 gram at 32+3 weeks'’
gestation and hospitalized for a respiratory care in the NICU in November 2005. Endotracheal aspi-
rates and urine cultures grew U. urealyticum at <10* CFU/mL of the specimens at 2-day-old, and cere-
brospinal fluid (CSF) cultures grew U. urealyticum at =10* CFU/mL of CSF. The patient had a marked
CSF pleocytosis, low glucose and high protein content on the 13th hospital day. CSF cultures for ordi-
nary bacteria, mycobacteria and fungi remained negative. U. urealyticum was resistant to erythro-
mycin, tetracycline, ciprofloxacin and pristinamycin, but susceptible to doxycycline. Although she
was treated with erythromycin for 30 days, the organism was still isolated four times from the CSF
with fluctuation of C-reactive protein (CRP). After the addition of chloramphenicol, CSF cultures be-
came negative in 3 days. However, CRP rose again with increased BUN at the 99th hospital day,
and she died on the 103rd hospital day under the diagnosis of a clinical sepsis of unknown origin.
In acute meningitis of prematures already colonized with U. urealyticum, ureaplasmal cultures and
susceptibility test are warranted in Korea. (Korean J Lab Med 2007;27:46-9)
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U. urealyticum =52t 104

Fo} AR A AAARE AAISIAL Qo) ofF Aol AL
g9} Aqeprige tjg Ry w9 F53 A4olri8].

AAEL vgolol|A WS U urealyticum 5 195
Agslo] B3l 2A} Fh

ol

Bl

2005 119 34l sh JAlgh 314 YakolA 325 3
Q0] Hl%op} 1451 go2 Heliel, fokz Aelof 4el A
om, AR 7] FHEH FHHAE ANl a)
AESATE ARE 2857 7] FHutdo] et 1 BAl A
@ A7) ol mE ks ke SolsiT B4 B
A AdsHdd gy, FEFTE] AeHAY Fole
ABA] Apgar score 183} 580 217} 34, 6702 =9 3&
AEBE Hol QLI T|AEE AZEN T, C-reactive pro-
tein (CRP)E 14.61 mg/mLE Z7}5o] 3lojr A% 2Ux 5
vancomycin, amikacin X FE A|ZsIATE AE 448 Myco-
plasma IST 2 (bioMerieux, Marcy-I Etoile, France)9} A7
agar plate (bioMérieux, Marcy-I Etoile, France)& ©]43}o
71 FAY 2E weFet A3 U urealyticumo] <10t
colony forming unit (CFU)Z wj¥ 12 ciprofloxacind] W

Al ofloxacind] 5% WA, erythromycin, tetracycline, doxy-

PR o2 > e A

cyclin, josamycin, pristinamycin, azithromycin, clarithromycin
of e Btk A deujdat Akl el A Akl
SA010th AF 597 erythromycing F7F1%1 2 CRPE 215
mg/mLE ZHAa9tt 108941= 901 mg/mLE T Z7}a}
Stk 1397 S A5AHAE AAHEE 1) HB77} 5780/mm
02 Z715l0] YT, BFT7F U%OR, B 379 me/dL,
EE 29 mg/dLolgieh P HH5 MFAANA UL ure-
alyticum =10 CFU®]$17, erythromycin, tetracycline, cipro-
floxacin, pristinamycin®l WA, azithromycin, clarithromycin,

josamycin, ofloxacin®] 5% WA, doxycyclindl] 7H=A1o]131th
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AT agarol A= Ureaplasma®] 321 Feto] the #AFQITh
ojol] AHFALZ 6417wt} erythromycin 15 mg¥ Fofstal ot
17, 20, 25, 3194 2 AAtoll A W7} 2+ 600, 90, 210,
40/mm3%, =L ZAS Hole U urealyticum?} <104
CFUZ A% w3t CRP 2.16 mg/mLolA 650 mg/mL
Z7}3ke] AT 179 53E 13 erythromycin £ %2 20 mg7HA|
ZE5HA AR} 3594 CRP 592 mg/mLOE TA] £7}
sle] 6A)7kebe} chloramphenicol 25.2 mg® F71stScHFig. 1).
U. urealyticume A% 37U HE wjoko] SA 02 ALl o
B, o]F HHFHo e ReEA] Gtk o] 717 Ft Ul ure-
alyticum #°] AWAlFulS, whol Futelglopil g Rl BT
24101913 Streptococcus agalactiae, Neisseria meningitidis, type
b Haemophilus influenzae, Streptococcus pneumoniae = 3+
Al 27 54010tk HE2E T} AAIAE AF 594 grade
[9] 70 o £¥o] Hel A 9o & Hehs HEEA Yottt 3
A= 4194 ThA] CRP7F 20 mg/dL o0& A5Eal, Aue
o] 7+aahHA 9994 BUN/creatinine®] 49/0.2 mg/dLE A17]
sl eEe 5 IAHoE H¥S TS HATh A9t F
13319 A} 113]¢] 2o ubaal Foll A= FHu)
oF 1¥d|A Streptococcus sanguis?} 28 A& A|shd dut
=]

O O

=2
Aol e Aol YLk Boks EE A Az W3]
YT, LAY BE A Folg TR, 108
SERHOE A,

fo

=]
[l

£ S HAFd DAt 9EE 5780/mm?, SFT 94%,
2 3879 mg/dL, EEZ0| 29 mg/dLOE FANFA HF
2} Azt H A W FAAA T Al bl
U2 FAIHA U. urealyticum¥t 853, HEH0=2 <10t
CFUS %52 wj¥so] U urealyticum? HF2dS 407 ¢
V4

A= —
ol o 2 He3tSith Cerebrospinal fluid (CSF)$} 7o) F-+3

2
10{_:
off
o

p

‘ VAN+ EM

AMK

25

CHL+EM

20

=
($2]

CRP (mg/dL)

(3]

Fig. 1. Flowchart of C-reactive
protein (CRP) with the results of
mycoplasma culture and the co-
urse of antimicrobial therapy.

Abbreviations: ; culture positive;
{ culture negative; E, endotra-
cheal aspirate; C, cerebrospinal
fluid; U, urine; VAN, vancomycin;
AMK, amikacin; EM, erythromycin;

CHL, chloramphenicaol.
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QL AHNA U. urealyticumo] F2]¥= 79+ B3 3aglol
749 lFo® 25 4 Qo 1], 1950 Mycoplasma homi-
nisel] &gt FFAA ol AXE B HFI[9], 1980 1t
o U urealyticum 529 147} B E o]gi[10], m&olst
whatolol M U, urealyticum =48t S#7F 3] RIE T Q
TH11, 12]. 198013t 850l == 10089 visoks
o= g AFAME HHFH WGl 8¢9 U. urealyticum} 5
of| 2] M. hominis7} +2]¥ ©| ]3| Escherichia coli= 1| ATt
s o] A7) mlo|ZEepEnprL Hjgol Mol x] F]x]
T 7P £ WadolATH13]. HAA ISl rlsrolelA] 7
o] WA AukAlFul g Aol APR ] HoY R eyhet
¥

A5 Qo] & 4 &S AFdl|oF shlTh
i B A% A sFIeo 2 RS S A
T 29ARE ZEABERANT LA U, urealyticum <10*
CFUZ BjF= At U urealyticum g#F A1919] 204 10t
CFU olst2 £3d w 34 799 d9vd 74l Rt
1] SE7 AdA 9] 7EE gtk SEEdS
9] 3lol= Ureaplasma &9l 314 erythromycin X FE A A
k. AT Sob= ThE x-ray A7 YA OoE FTES
on, mfAeM WETE F AFATe] HolA] ¥ A 52 7%
ABENT Q%o U, urealyticum©] 323} 5498S

=
th U. wrealyticum<= V|<ololl A Thatotlin} gl Eo] =
A
e}

T

07 AT, VEFA, A A7) nfo|TFepRe} WY
J o SholE] Hy Aehr)zre] SAdTo] 346365, WY
oY te] H AE)7) ko] 325+15FE WS e AE7
bol frelatAl &QTHS]. ml%olol| A Ureaplasma’t Aetshdl
T ygmodo] whEl =g 5213, 15] 71=d U. urealyticum
et GAo] FFAAA Aol T2 A AR
19]ell U. wrealyticum g9 AJAAZ ASA AFok
ngol MA ] &8, AR oFu HintelA A7) wlo]ZE
grznt FEE 4oy FEYHAl de A Sl A9l &
ZH % 7)1 U wrealyticum JHEL w|so}l, ASA Aol
NS, §ERISE 59 U urealyticum 99 918 <

s

o

o
A2 s 2052 23 90
U. urealyticum®] 5992 407 W A 710w
? WO Wkl AF O F

A4573ol thEA YehH o

B oA UeH10, 13). B Ze ES vlselar) el 4%
9% 472 bl H5RY0R BAGE A0 ARE:

=
Slolol| A E2]¥ U, urealyticum+ erythromycin, tetracycline,
pristinamycin, ciprofloxacin S THIWAS BT, 3ol ery-
thromycin 4F7F o= U, urealyticum®] A% E]= 7}
chloramphenicol FJ& ¥HHgHo] FHA3IE|UTE A2]7] wio
FZTEu 2 U, urealyticums M., hominis®t 718 & wf ery-

M e - F48 9 30

thromycin 4% clindamycin WA?l Ho] S4lt}. U. ure-
alyticum- -5 erythromycin #HAHA %7 1-4 ug/mL 9]
FEL XS HolRW YAHA 0 2 erythromycin F917F &3}
Zololx] Aot AT MElF o= FelA SIrH16]. sHAI,
erythromycin WA U, urealyticum 2902 Zcke Alxjo}
ollA] erythromycin X|Z0 Y5314 9okA] doxycyclin®|t chlo-
ramphenicol 2 HFAIE W73 B 7} Qo 15, 17]. w2bA ery-
thromycin WAdel 28 =42t erythromycin X E& #4
Aok & & Q) AolollA U, wrealyticum 7FE0] S wj oF
Aol EAZL-S I Fte] E3] erythromycino] Y2} Ae ok 7}
=25k erythromycing ¥ A5 Fa-go] 7] wfEef[18] ¥
T8 de 4 AApE g8 Aol

PAAZ A2PIFEINE ¢ 0 AL RS 1010
CFUR Ho]9)t}. Erythromycinol 3t 22
o] 10° CFU o/go] =9 2u] o]’ S718 & SlojAl
olo] HH1]. £ A-tolA AME-8 Mycoplasma IST2E HAE
A HElA A AAE o) Wil HEE -] SEe

o] gitk o o] 10' CFU ol3ti™ 4w, 7|34 §2ldof

>

+ erythromycinoll ZH=A49lE] w8, 105 CFU oo g £
¥ CSF el Xe Aoll7] wol el we erythromy-
cn 914 7HsAS TEsiof @tk ST CSFelAl 104 CFU
o]5l2 wjokd wo|T erythromycin WAL, 457749 ery-
thromycin X| &l ¥h&-5}A] ¢kobA erythromycin WASl #52
AAsutt U, urealyticum©)A] erythromycin WA-S TEX
%A EHETE Waites 52 AlAJotolA #2l9 U. urealyticum
9] 449 7o) 7H4A3E Holtkes Bk Je 18], =jell A= 2002
d Z7)EIS ot 271¢aEo] e AR AR
A gl A 2 43759 A7) mlolFEeRAt T 58.1%
7F U. urealyticum% L, ©] @554 doxycycline, ofloxacin,
roxythromycindl] thadt WAdo] 9, 6, 44dlA 2ANLE B35S
tH19]. S HANME U. ureaplasmadl] 2|3 A48 o] 7$-= o
AT AANT} B sttty Azt

2 S 2dady S A2 wgolia ®Hyske U
urealyticum 5201212 ™, erythromycin WAQl o o5
ZHHO = erythromycin X BE o] QP Fet ALHSUTE =
WellA AlxJol 53] nlsolol A dH, 8%, ¥l A
S A9 u) U urealyticum ¥ o] AlgjE|ojof & Z1 o7 Az}
HH, A4 AN A A3 AR 8ty
e Sl

e

o Oof
4 =

Ureaplasma urealyticum-< AFE7F 749 T A3 E LS v
Hlgol 24 9 E919] Rle] HI, 2lAo} 53] m|GofelA] A

E
=
2ol fge ol FHA, HAF, 42T, HeUd T doAny
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U. urealyticum =52t 104

AHA QUrk AAEL Hgotel ] B U urealyticum ¥
s 1o At FulelM HXE Bystaat gk 20059

1196l 3257 399 mlsobrh 1481 gO & HlojuA 537] A&
£ 93 Aol T3 JHEtsh AF olEA 71 A
Lolls} AWM U, urealyticum?} 100 CFU ©]3}2 v F= Sl
om A% 1394 HAHFY AAE AAEHS W ZFTF L
A =19l ¥x9 74 AAF A U, urealyticum?t 104

[S)
FU odoz mjg= sl 2 dut A, 28, At that

foke B X0t} U, urealyticume erythromycin, tetra-

= O

cycline, ciprofloxacin, pristinamycin S WAo]Z, doxycycline
of 7FEAolAt) 30¥7F erythromycin X|89% U, urealyticum
o] AL oA 43] 2|5, CRP7} &7} lojAl, chloram-
phenicol& W-831HA 3¢ FHE HHFAL FH3EHAY 1
2} Stk 9994 BUN et 34| CRP7F THA 5ot Al
WIHOZ AABH HPFS B 10394 Abdaiich =ul
AX%E U. wrealyticum?} 3t wsololl ] weh 54 ¥4
HANM Ureaplasma W3 #4444 AP 2280 Az g

5]

k]

1. Waites KB, Rikihisa Y, Taylor-Robinson D, Mycoplasma and Urea-
plasma. In:Murray PR, Baron EJ, et al., eds. Manual of Clinical Micro-
biology. 8th ed. Washington DC:ASMPress, 2003:972-90.

2. Taylor-Robinson D and Furr PM. Genital mycoplasma infections.
Wien Klin Wochenschr 1997;109:578-83.

3. Embree JE, Krause VW, Embil JA, MacDonald S. Placental infec-
tion with Mycoplasma hominis and Ureaplasma urealyticum: clinical
correlation. Obstet Gynecol 1980;56:475-81.

4. Waites KB, Crouse DT, Philips JB 3rd, Canupp KC, Cassell GH. Ure-
aplasmal pneumonia and sepsis associated with persistent pulmo-
nary hypertension of the newborn. Pediatrics 1989;83:79-85.

5. Wang EE, Ohlsson A, Kellner JD. Association of Ureaplasma urealy-
ticum colonization with chronic lung disease of prematurity: results
of a metaanalysis. ] Pediatr 1995;127:640-4.

6. Brus F, van Waarde WM, Schoots C, Oetomo SB. Fatal ureaplasmal
pneumonia and sepsis in a newborn infant. Eur J Pediatr 1991;150:
782-3.

7. Cassell GH, Waites KB, Crouse DT. Perinatal mycoplasmal infec-
tions. Clin Perinatol 1991;18:241-62.

49

8. Chang YS Kim SG, Kim BI, Park WS, Yoon BH, Kim EC, et al. Gen-
ital mycoplasmas in the newborn infants: colonization, prevalence
and clinical significance. ] Korean Pediatr Soc 1996;39:1084-94. (&
444 ARG, wee 5 AT 5 AAotelM A4)7] vl
3 Ze}=nKGenital Mycoplasmas) 9] {243 34 2 44 9.
o) 3hax0}2-813] %] 1996;39:1084-94.)

9. Waites KB, Crouse DT, Cassell GH. Systemic neonatal infection
due to Ureaplasma urealyticum. Clin Infect Dis 1993;17:131-5.

10. Garland SM and Murton LJ. Neonatal meningitis caused by Ure-
aplasma urealyticum. Pediatr Infect Dis ] 1987;6:868-70.

11. Wealthall SR. Mycoplasma meningitis in infants with spina bifida.
Dev Med Child Neurol Suppl 1975;35:117-22.

12. Rao RP, Ghanayem NS, Kaufman BA, Kehl KS, Gregg DC, Chusid
M]J. Mycoplasma hominis and Ureaplasma species brain abscess in a
neonate. Pediatr Infect Dis ] 2002;21:1083-5.

13. Waites KB, Rudd PT, Crouse DT, Canupp KC, Nelson KG, Ramsey
C, et al. Chronic Ureaplasma urealyticum and Mycoplasma hominis
infections of central nervous system in preterm infants. Lancet 1988;
1:17-21.

14. Cassell GH, Davis JK, Waites KB, Rudd PT, Talkington D, Crouse
D, et al. Pathogenesis and significance of urogenital mycoplasmal
infections. Adv Exp Med Biol 1987,224:93-115.

15. Hentschel J, Abele-Horn M, Peters J. Ureaplasma urealyticum in the
cerebrospinal fluid of a premature infant. Acta Paediatr 1993;82:
690-3.

16. Waites KB, Crouse DT, Cassell GH. Therapeutic considerations for
Ureaplasma urealyticum infections in neonates. Clin Infect Dis 1993;
17:5208-14.

17. Shaw NJ, Pratt BC, Weindling AM. Ureaplasma and Mycoplasma infec-
tions of the central nervous system in preterm infants. Lancet 1989;
2:1530-1.

18. Waites KB, Crouse DT, Cassell GH. Antibiotic susceptibilities and
therapeutic options for Ureaplasma urealyticum infections in neonates.
Pediatr Infect Dis ] 1992;11:23-9.

19. Bae HG, Heo WB, Lee NY, Lee WK, Koo TB. Detection of Ureaplas-
ma urealyticum and Mycoplasma hominis in pregnant women using
MYCOFAST Evolution 2 and PCR. Korean J Clin Microbiol 2003;6:
74-80. (4373, 3124, o, o] 14, Bl AR MYCOFAST
Evolution 29} F3FE A A k8- o8-8t Ureaplasma urealyticum 2

Muycoplasma hominis ] 7% o] &+ 4] Al E-8}3) 2] 2003;6:74-80.)



