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Clinical Characteristics of Pneumococcal Bacteremia in Adults :
The Effect of Penicillin Resistance on the Mortality
of Patients with Pneumococcal Bacteremia
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Backgrounds : The advent of penicillin has led to the marked reduction in the mortality from pneumococcal
bacteremia, however, the mortality is still relatively high in this post-antibiotic era. Actually the prevalence of
infection due to penicillin-resistant penumococci is increasing worldwide, and it is especially high in Korea due
to irrelevant use of antibiotics. So, the high mortality of pneumococcal sepsis might be related to the emergence
of penicillin-resistant strains, however, many other antibiotics, which eradicate pneumococci effectively, are
available in these days. This has led us to suspect the role of penicillin-resistance in the high mortality rate. In
this study, we evaluated the effect of penicillin resistance on the mortality of patients with penumococcal bacte-
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remia.

Methods : The study population consisted of 50 adult patients with penumococcal bacteremia who were
admitted between Jan, 1990 and July, 1997. Medical records were analyzed retrospectively.

Results : Most of the patients (96% ) had underlying diseases. The most common local disease associated with
pneumnococcal bacteremia was pneumonia (42%), which was followed by spontaneous bacterial peritonitis (14
%), cholangitis (10% ), meningitis (8%), liver abscess (4% ), pharyngotonsillitis (4%), sinusitis (2% ) and cel-
lulitis (2% ). While the overall case-fatality rate in this study was 249%, it was higher when peumococcal bacte-
remia was associated with pneumonia (42% ) or meningitis (50% ). The rate of penicillin resistance was 40%,
which was increased rapidly from 1991. The rate of penicillin resistance was significantly higher in patients
with the history of recent antibiotics use and hospitalization within 3 months respectively. The clinical manifes-
tations, that is, age, severity of underlying diseases, nosocomial infection, associated local diseases, and the pres-
ence of shock or acute renal failure were not statistically different between the patients with penicillin-resistant
and -sensitive pneumococcal bacteremia. The mortality of patients infected with penicillin-resistant pneumococ-
¢ was not statistically different from those with penicillin-sensitive pneumococcal bacteremia.

Conclusion : Penicillin resistance is not associated with high mortality in adult patients with pneumococcal bac-

teremia. As the overall mortality is high, active penumococcal vaccination is recommended in patients with

high risk of infection. (Tuberculosis and Respiratory Diseases 1999, 47 184-194)

Key words : Streptococcus pneumoniae, Bacteremia, Mortality, Penicillin resistance.
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Table 1. The age distribution of patients with
pneumococcal bacteremia.

Table 3. The associated local diseases of the pa-
tients with pneumococcal bacteremia

Number of cases

Number of cases

Age(year) (% of cases) Associated local diseases (% of cases)
16-30 4(8) Pneumonia 21(42)
31-50 15(30) Spontaneous bacterial peritonitis 7(14)
51-70 25(50) Cholangitis 5(10)
71-90 6(12) Meningitis 4(8)
Liver abscess 2(4)
Table 2. The underlying diseases qf pneumococcal Pharyngotonsiilitis 2(4)
bacteremia Sinusitis 1(2)
Underlying diseases Number of cases Cellulitis H2)
(% of cases) Primary bacteremia 7(14)
Chronic liver disease 18(32)
Solid malignancy 15(30) Ue AL L Agizels XEE WD Us AY A
Diabetes mellitus 9(18) 7} 1142 22% ATt
Hematologic malignancy 6(12)
Chronic lung disease 5(10) 3. SHE J4 HH
Bronchial asthma 3(6)
Nephrotic syndrome 2(4) HHo] 21 (42%)2 7 B, LA AT
Alcoholism 2(4) Butedo] 701(14%), B=gol 54(10%), +H=d
Adrenal insufficiency 2(4) o] 4¢1(8%), 5% 241(4%), JAFHEF 241 (4
Systemic lupus erythematosus 1(2) %), BH%g 14(2%), 29 19(2%)7F
Chronic renal failure 1(2) A3, FoE 4 HHEE e 5 9 94 #
Stroke 1(2) gZo] 79 (14% )7} YAHTable 3).
None 2(4)

o by 7 FAfo] 164(32%), ¥t 159(30
%), T 991(18%), 4 A 54(10%),
Yot 694(12%), A4 34(6%), AFFT 29
(4%), H2 71% A3 241(4%), &d3& F50|
29(4%) At 7Ie FAY T 1<0(1%),
DA ARA 149(2%), HEF 14(2%)7F AT
(Table 2). 714 &3 = Z McCabesl Jack-
sono| Fejo| wlg} £ HE XEH 7|A A§E
744 o7} 2642 52% & ARSIk FL3ietay
3 Fold BE Friold F AGJA s E T

4. Al

F APE o= 12612 24% 9 AMYES B H¥
Bxk 21 F 97go] Abdste] & ¥ 9 42%7}
APEIEE, Heg 4o F 297} AbEte 50% 9
AFHES vt 984 TEFL 74 F 1497 A
Rl g

5. iz mLalg! Lol HE

el FHAL 715 A F 669 HPTT TEF
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Fig. 1. Annual proportion of cases of penicillin-
resistant pneumococcal bacteremia

A& IE 5 Aded AFTTe] HUAY WA
ARE T  ASE de 6349 FHuay
WAEES 2542 40%9 WAES EYoh 19909
A F 69 BF ALY AFAFeldn 19919
de WA o8] 2¥FL doAY AL} 74
F 3¢](42.9%), 1992d9= 34 Z 14)(33.3%),
1993oll= 8¢ F 34(37.5%), 1994 de)= 94
Z 39(33.3%), 19959= 84 = 34)(37.5%),
1996 doll= 11q] 5 64(54.6%), 1997 o= 11
o % 61(54.6%)7F 9ol 1991 o]% mAY
WgEe 548 7 22EAG(Fig. 1).

6. HLAR! Y 7ol B ld4te| ol

509 F AYAY FFETH WATE 24 274

(54%), 21(42%) A1, ZFA 87} gelgx
e A7t 241(4%) 7t AUk FHUA-Y ZAEAE
I AT AR FIgkol 4 575419 5541
THp>0.05). ¥ 2o FUHlE BAHczE fo%
o7} gidich. 714 Aol AW H97) WU
ATl A 264 (96%) H WAZAA 2091(95
%) 2o)7k IATHp>0.05). AFAHQ) 7|4 g
& & TN 42 1391(48%), 134(62% ) NA
VEEHAT(p>0.05). HHAA A8E wu UdYd
737F Ud™Y BTl 44(15%), AYA>
WATNA 740(33%)7F AATHp>0.05). B
HEL 1342 26% & A& dUdd B4
gl Al 60(22%), WATNAM 74(33%) 2 ek
SohH(p>0.05).

FH 370Y U] FRA A RS ¢ F dUd
394 F HULY BFAFAME 19(4%), WA
AME 54(31%) A 719l &AA AL o]
2o A2l EAF oz folatA H 349 U
o FAUA AME o] Bt (p=0.022). HZ 37
4 2 Sl e HudY eAdellA 64(22
%), WAETANAME 116](52%) 2 HAZANM FA 3
o2 sl A 309 W9 U9 HHo] Bk
(p=0.030)(Table 4).

Table 4. Clinical characteristics of pneumococcal bacteremia according to penicillin resistance(1)

Penicillina-sensitive

Penicillin-resistant

Clinical characteristics p value
N=27 N=21

Age(median) 57.5 55 0.860
Sex(M/F) 20(74%)/7(26%) 12(57%)/(43%) 0.217
Presence of underlying disease 26(96%) 20(95% ) 0.865
Fatal underlying disease 13(48%) 13(62% ) 0.343
Immunosuppressive treatment 4(15%) 7(33%) 0.130
Mode of acquisition

Nosocomial/community 6(22%)/21(78%) 7(33%)/14(66% ) 0.614
Recent antibiotic use( <3mo) 1(4% of 23 cases) 5(31% of 6 cases) 0.022
Recent hospitalization( < 3mo) 6(22%) 11(52%) 0.030
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Table 5. Clinical characteristics of pneumococcal bacteremia according to penicillin resistance(2)

Penicillin-sensitive

Penicillin-resistant

Clinical characteristics p value
N=27 N=21

Associated local diseases 0.975
Pneumonia 13(48%) 7(33%)
SBP 4(15%) 2(10%)
Cholangitis 4(15%) 2(10%)
Meningitis 2(7%) 2(10%)
Liver abscess 1(4%) 1(5%)
Pharyngotonsillitis 1(4%) 1(5%)
Sinusitis 1(4%) 0(0%)
Cellulitis 1(4%) 0(0%)
Primary bacteremia 3(11%) 4(19%)

Clinical manifestation
Shock 4(15%) 3(14%) 0.959
ARF 3(11%) 4(19%) 0.641

SBP : spontaneous bacterial peritonitis ARF : Acute renal failure

Futg =4 e EX= F ToM FAHeR
frolgh zlo] & Holx| BUTH(p>0.05). Ho] AU
d= A5AATNM 40(15%) P WATZAA 34

(14%)2 % FA Zol7t fiiL(p>0.05) H4
AxAdel £274¢ HYY A% AE4 TAA 34
(11%), HAZNA 44(19%)2 F A ztejrt
2101(p>0.05) Y] FF=s} AYdY WA &
Zoh= #do] gl2-& & F UKNTH(Table 5).
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Az A=At AHSE AgRa¥d F 3AH A
gz agxUo] 224 (45% )M AMEE O] oF WA
3 Mgz 2aEde] 7] FAAR AREEHUT. ¥
FoA AMeE FAAE BAHCE FAF A7t

AATHP>0.05). A4 Ao A Al oet
27] SAAE AH F 59 oluiel FAAE WA
A$E 509 Foll 5elo] EosAG. dd 712 A
VA 72447 1630 £11.57901%1 HATS
17.62+12.8092 % 2ol BAHOZ % 3}o
7} 9I9H(p>0.05). 27 A A JItE 2
AT 8.27 £6.44Y, WATANA 7.00+4.89U=2
Fo A FAHL xolg HolA ktH(p>0.05).
£ FYA AR 7ITE FAHCR AT o7}
A2tH(p>0.05). AFATY 274 F 61(23%)
7} AFetg s WAlEe) 21el & 691 (29%)7F APE
sl FUAY WA o] e AIFES] Aol B
#=]=) 24Tk (p>0.05)(Table 6).
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2 a7 o3y HHTE TEFE 4ol AL @
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Table 6. Treatment and outcome of pneumococcal bacteremia in adults

Penicillin-sensitive

Penicillin-resistant

p value
N=27 N=21
Initial antibiotics 27(100%) 20(95%) 0.562
Cephalosporins 20(74%) 18(85%)
1st generation 6 5
2nd generation 3 2
3rd generation 11 11
BSP 4(15%) 1(5%)
Vancomycin 2(7%) 0(0%)
Quinolons 1(4%) 1(5%)
Duration of admission(day) 15.30+11.57 17.62 +£12.80 0627
Duration of antibiotics use(day)
Initial 8.27 +6.44 7.00+4.89 0.228
Total 10.92 + 6.88 11.6 +8.81 0.245
Mortality 6(23%) 6(29%) 0.614

BSP : Broad spectrum penicillins
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A AR E-test& o] 23l oWl Ao gAe
A= 19919 o]F FUAY yAFo] By
3 Uttt € 4 Aok Neuista WY
198539014 1996'd 20} 8212 dato g 3 A4A
HETZ Zgol e ATFNAM T u)23 e ua
1989 o]F Agoz HYLA WA @7 9
T A4 29 <7 FFHYT 1991 o]F 7Y
Eo §4% 3718 Had v Yot A2 2yoa
AUdd WA HAF@TRY F48 2o gisas
FaA ] 8oz Q3 MeH g (selective
pressure) oo HUAYA WA #FFo =g @ =
Wolliel F43 Avtel slsAol AAHD Yuie.
£ a7l #Ee 1991d o)%e) suyda yA

TEF H&5T 7= oHT JlsAe A
2 33

AFTE ALY WAEL dTo] MAzoz
7Pt Ee R AR e Mgt WA
AYERE & A7 olaba 1991dlA 19933
74 2] Q4 Aol BYEAY 131%9] gy
oA AYAYE WAHES 70% 2 el o] =
A HAAM EelE MP7EFe WU YHge
54% Atk B A7) 199104 1993 Abole] U
HES 39% 2 54% M} Bty Yo} HxS
o F FTH AMAM 28 APFEY Ae HyY
2 WA g0l Aol RulF, Fo| 59 4w A
AollA Eejd HFTFEG e An Bdo| g
Aoz gehgche

ALY WAFl o3 2ge] 98 dajaE o
7HA7Y AlA €] fhek. & 2ol A2 SR AR &
T, AT 4 5, 39U Y So] 279l B3
ol F H FAA Abgo] o] AT B0 B
< ZeE ¥eA Qo B AT ME Ha 3

- 190 —



— Clinical characteristics of pneumococcal bacteremia in adults —

4 ollel BAA gD ALl Y AT B
Hoz Folshl ALY Wi 9T TETl ¥
& Aoz Ushith 94 AT i} 2ol HT 2
el AR AUAY h g FAE 37
210 WAl T =419 dake] P50l AN
Slovh olsh ge F&E Ashe YAA ol we
Al ssiha Bt & AR 32
QA A8 AL WHE T BANE ol
A AHgl S e e Fage oAl @
¥ A & AT EF H2 YUl e B
AULY B Fob WURINS Aot Fo
Aoz Azdn.

AT FYFH BAY T2 PHORE ol
V3 gskm ol A9 42%9] ®& AYEE RAEY
o= FYFEL FUY AFTE A BT AT @
FolHe) 12-24% 9] AlREuTt Be Zaol.
ol B QT BABNA 1A Aol St A7t B
o 58 52%9] BAIAE b 3% Bl A3
713 Ago] glo} oleid adlo] AREE FHAIINE
d Flege Aos AEt. i3 nud) o5 o
W7E FUBS) AV AFEL T-55% 2 ¥
S LA Atk o] EE ARTE FEF AR
3} #elo] Qrkn Yeldl AW, ABe) 33%, 34
W 9 ¥ § 89 5 B 84 S4o) mavh
o Aolg molt 23t Be| 9hg Aoz BzhEny
2 ATolAs] WA A1EE 24% & 9Fe] BY B
S V% FEERH

B aTeit 94 JFE ATER B e
adgel ALY BFATH HATAA Aol 3
=7 Frhegch. A, 714 A8el £, 714 2@
o 33E, AgA £7, N 29 AF 5L
F 2ol BAHOE felB Aol WAL + AU
oh A¥el F3EE VABE &9 HFU FYUR
A 89l o F FIA 2 WEe o} Aol B
o)A skm FWE 24 W F BE ATEN B
o] Qe Ao} Hniede] HEe] gelNE % 2
A Fel7k gigieh. olgel AR ABTE Y2

APTES o] e o3 8JEH HULY WA
F5E F84Y0] gle Aoz A=

£ AFAME HuUdd WA o R oE AlGEY
zpol7h FAFAHA gt AF7HA &R vize 5
UdA WA AET T 29 Sydy 2T
3 AfEe] & Aolrt itk Asi7) tiF-EQldl o]
T 8 A A9} FEEE Aol i,

Pallares 2 50438 dji4eg & dyd+a #
Ho] A AT Hiydd 2 AgaATYH U4
77} AbLga Bl glrty Huslge Su4d
A WATIA HUAY s AU AMRPS o
AT m AFgE] Aol7t gl AREAEY
AT NEEATAE AME o F FolA] A}
gl Zo]& Holz| gl dy¥td dEEAA
T A AbE S Aboj7} flths Byl o fojos e
gAA YAdle Bt 11 X8 AF AolE
HolA] gz olfrs AAl BEE Aol FAA
FE7 A4 oA F=(MIC)ET ¥R =4 fAE
ohe AP E AR T Qo B dqdA zv] &
Az A" k= 79%7 AlgEAXYolga
45%7} 3M) Agz2¥do s el o] Al
A HUA™Y WAde] AP mXe e i 3
o2 yziEn, B AFA 20| AR A A
g2 A¥ o] o] AMS-HE olf XWH 7)A Ade
71 % Bt B3 oA 58 2n Ud
Bxte] W} gof 27 AT i Zgdl
X7} WasEsgr) wEelsl dadch. 384 244
ARE 11T AE 5YU oo FAAE AT
749 5dlo Exsigisd Hudd AeAdTdde
28 M WA HAAFNM 397F WA=
AT HEo] AU & oolA 1A Ag=
A¥ AL MY AzA¥dos MAsY o B
Fol ARG & Aol A = e F5E o] oAls
of 1M AREAXUL Dvgdbez WEEHA
ot HuYAY WAATFNA e Fide] AR 249A
ganfojrlo g WA dxgel UUD T
ol E MU Ageazdos WAL o9}

- 191 -



— B. Hwangbo, et al —

Zol FAA WA A7t AUYE AL AT A}
o] A8 27l AMYEAT HuUdH WAF
M= A 34& Bl Z+E IYA & ¥A

842 g¥sk7] whiEoldt.

Aol &% el B¢ e APTRe
7389 2y AU WAol A5 Ao FEe 1|
A 7 Avke gEA el olE ABEAZd S
FAEA w20t dFRG HAFH N @A) Rol,
A WAL A9 A5 FED AV H3AS
Hofl =eebA] gh& 7heAde] A7) wEolth®. Az
HULY WA dAfd7gel o dd7F Hoede]
7% JAVdY == Agaazdd 93 5 A
7 Baslo] Qiup? s B oA Hud gzl 4
oo Baste] oje} Ze AYL EAE7|dE ol
<] dict.

B G oF 71EE HES Ay dyrg o
A& HES dE T dE 4T F gged o 2
¥ 5 F AHTE H99e doAd § defA 3
E F dpf HEo] AlgHUT AT AgrE WA
HEe A3 o3 654 oo =91 @ w4 A
4}, FH|Z (asplenia), HATTE Zg9 9¥o
F2 54 840 AFshs Alge 3¢ dwbgFel
BHED 2 YA F=19] Ae by Eo] AY
g5 JeH 2 A7 dd B=pe] 98% 71 ofd
ATt orF LHE #AlolA HPTE YA
FEAd e =] Ve sh® HgFo] g
+ A% 353 1yt 48 Roz wekdr). o)
Hrde Y 2 2 W] ¥ o] njwe} Wy
Ao 8400 i 3 A7 of BeF o[t

2 o

ALY :

Hydde 282 AYTE ZEF AMgEe) @
A3l Zadprle You ddTd 78S AYES
AM3] ot A AULD WY A@THo| F7)e}
I gl FAlolH ol A& FAA He ojziee
F 3o e AuUdd WY HE 77 wEs)

AAA b B Uste deiA glom old it
A7t o Fag dgoluh. Az} 5 ALyt
M HE 7 7EF dA LY WA o
574 Abtell viXE H¥e dolry] Y B d7s
A&t o

L

Aetista HYolA 19903 1¥€olA 19973 74
742wkl A HY TRl ZHHANUY 664
A BE HEY} 7FsEY 5048 oz T8k
A& AlY3tdnt.

2 3

Aol YRS 56MAT. 504 oldo] 62%E x}
At HAFTE ASHEL AT 719l YU
de T 714 AL 484)(96% )olA AT

S T4 WRo g wYo)] 214(42% )2 7}
B Bk, AP AEA Bubdo) 741(14%), 3=
d 59(10%), Hud 491(8%), 5P 294
%), AFHE=HE 291(4%), Fu1TH 19(2%), &
G2 go] 161(2%) M FA=AD, Ly #¥2
o] 7¢f1(14% )7} Ut

F AP A 124( 24%) 0k ©] F HYPL 9
2 F AY o9 42% 7} AP, Hutd 24,
LA 8T 197} APgalct.

HUEY WAES WA Q38 38 5+ e
634 F 259(40%)F Asch. AULY WA
2 1991d olf §4% F/HE 2y HAyAd
WA A 3R W GBA AR o7 Bkn
(p=0.022) A2 J4¥ <7} Bol(p=0.030) A
d YA e 8 9z Aege & 5 .
A T AT Y] 9, 71A Age] 235,
WY ZF o, 99 A o1, Sl FAPARA
AT T F Tl FAHCE 98 2o7t 9
k. AMREL HUAY ATl 23%, WAE
A 29% 2 BAIHoZ Fo3t 2jo)7} gt
44 B
HAUAY Y 5= AN 93 u)XA] EHo
U HETE #8339 AIFES dubgoes .
w2bA @77 A A 3eFo] He ASde

- 192 —



— Clinical characteristics of pneumococcal bacteremia in adults —

HSAHQ o FFo] Yaste)z} Alsgc).

3 1 2 #

1. Tilghman RC, Finland M. Clinical significance of
bacteremia in pneumococcal prieumonia. Arch In-
tern Med 1937;59:602-19.

2. Watanakunakorn C, Greifenstein A, Stroh K,
Jarjura DG, Blend D, Cugino A, et al. Pneumo-
coccal bacteremia in three community teaching
hospitals from 1980 to 1989. Chest 1993;103:
1152-6.

3. Afessa B, Greaves wL, Frederick WR : Pneumo-
coccal bacteremia in adulis. A 14-year experi-
ence in an inner-city university hospital. Clin In-
fect Dis 1995;21:345-51.

4. Appelbaum PC. Antimicrobial resistance in
Streptococcus  pneumoniae. Clin Infect Dis
1992;15:77-83.

5. @ &A. Streptococcus pmeumoniae 9} Entero-
coccus®| FFA WA, chesista W3t =)
1993;11:48-55,

6. Lee HJ, Park JY, Jang SH, Kim JH, Kim CE,
Choi KW. High incidence of resistance to multiple
antimicrobials in clinical isolates of Streptococcus
Prneumoniae from university hospital in Korea.
Clin Infect Dis 1995;20:826-35.

7. McCabe WR, Jackson GG. Gram negative bacte-
remia.l. Etiology and ecology. Arch Intern Med
1962;110:847-55.

8. Choi EH, Lee HJ. Clinical outcome of invasive in-
fections by penicillin-resistant  Streptococcus
prneumoniae in Korean children. Clin Infect Dis
1997;26:1346-54.

9. McGee L, Klugman KP, Friedland D, Lee HJ.
Spread of the Spanish multi-resistant serotype
23F clone of Streptococcus preuwmoniae io

Seoul, Korea. Microb Drug Resist 1997; 3:253-7.

10. Schutze GE, Kaplan SL, Jacobs RF. Resistant
Pneumococcus : a worldwide problem. Infection

-1994;22:233-7.

11. Caputo GM, Appelbaurn PC, Liu HH. Infections
due to penicillin-resistant pneumococci : clinical,
epidemiologic, and micribiologic features. Arch In-
tern Med 1993;153:1301-10.

12. Dowell SF, Schwartz B. Resistant pneumococ-
ci : protecting patients through judicious use of
antibiotics. Am Fam Physician 1997;55:1647-
54.

13. Lippmann ML, Goldberg SK, Walkenstein MD,
Herring W, Gordon M. Bacteremic pneumococcal
pneumonia. A community hospital experience.
Chest 1995;108:1608-13.

14. Watanakunakorn C, Bailey TA. Adult bac-
teremic pneumococcal pneumonia in a communi-
ty teaching hospital, 1992-1996. A detailed analy-
sis of 108 cases. Arch Intern Med 1997;157;
1965-71.

15. Raz R, Elhanan G, Shimoni Z, Kitzes R, Rudnicki
C, Igra Y, et al. Pneumococcal bacteremia in hos-
pitalized Israeli Adulis : epidemiology and
resistance to penicillin. Clin Infect Dis 1997;24:
1164-8.

16. Bruyn GAW, Meer JWM, Hermans J, Knoppert
W. Pneumococcal bacteremia in adults over a 10
-year period at university hospital, Leiden. Rev
infect Dis 1988;10:446-50.

17. Pallares R, Linares J, Vadillo M, Cabellos C,
Manresa F, Viladrich PF, et al. Resistance to pern-
icillin and cephalosporin and mortality from se-
vere pneumococcal pneumonia in Barcelona,
Spain. N Engl J Med 1995;333:474-80.

18. Plouffe JF, Breiman RF, Facklam RR. Bactere-
mia with Streptococcus pneumoniae. Implica-

- 193 —



— B. Hwangbo, et al —

tions for therapy and prevention. JAMA 1996,
275:194-8.

19. A&, A5, AL, A%y, +538, 24
o 3 HUdd WA AETdE g8 9
A BA. 749 1997;29:277-85.

20. Klugman KP, Friedland IR, Bradley JS. Bacteri-
cidal activity against cephalosporin-resistant
Streptococcus pneumoniae in cerebrospinal fluid
of children with acute bacterial meningitis. Anti-
microb Agents Chemother 1995;39:1988-92.

21. Nelson CT, Mason EO Jr, Kaplan SL. Activity of
oral antibiotics in middle ear and sinus infections
caused by penicillin-resistant Streptococcus
prnewmoniae.implications for treatment. Pediatr
Infect Dis J 1994;13:585-9.

22. Radetsky MS, Istre GR, Johansen TL, Parmelee
SW, Lauer BA, Wiesenthal AM, et al. Multiply

resistant pneumococcus causing meningitis : its
epidemiology within a day-care centre. Lancet
1981;2:771-3.

23. Lonks JR, Durkin MR, Meyerhoff AN, Medeiros
AA. Meningitis due to ceftriaxone-resistant
Streptococcus prnewmonige. N Engl J Med
1995;332:893-4.

24. Centers for Disease Control and Prevention. Pre-
vention of pneumococcal disease : recommenda-
tions of the Advisory Committee on Immuniza-
tion Practices (ACIP). MMWR Morb Mortal
Wkly Rep 1997;46(RR-8):1-24.

25. Lund BC, Ernst EJ, Klepser ME. Strategies in
the treatment of penicillin-resistant Streptococ-
cus pmeumoniage. Am J Health Syst Pharm
1998;55:1987-94.

- 194 —



