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Fig. 1. Distinction between non-mucoid type S. pneumoniae and mucoid type S. pneumoniae.
A) colony of non-mucoid type, B) colony of mucoid type, C) gram stain findings of non-mucoid

type, D) gram stain findings of mucoid type
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Table 1. Comparison of non-mucoid type pneumococcal pneumonia and mucoid type
pneumococcal pneumonia
Non-mucoid type Mucoid type p-value
(n=11) (n=6)

Age, years 68.8+19.3 67.7%+8.6 0.892
Sex, male/female 8/3 5/1 0.622
Underlying disease

Diabetes mellitus (%) 1(9.1) 3(50.0) 0.055

Chronic respiratory illness (%) 4(36.4) 1(16.7) 0.394
Laboratory findings on admission

WBC >>9,800/ uL or < 3,900/ 4L (%) 4(36.4) 6 (100.0) 0.011

CRP titer, mg/dL 13.7£7.0 28.4+12.4 0.006

Infiltration score of chest X ray 25*+14 6.3+1.8 <0.001
Respiratory failure on admission (%) 4(36.4) 3(50.0) 0.585
Pneumonia severity index IV + V (%) 4(36.4) 3(50.0) 0.585
Sepsis (%) 1(9.1) 5(83.3) 0.002
Initial antibiotics

Penicillin (%) 4(36.4) 2(33.3) 0.901

Cephalosporin (%) 2(18.2) 1(16.7) 0.938

Carbapenem (%) 0(0.0) 1(16.7) 0.163

Quinolone (%) 4(36.4) 0(0.0) 0.091

Cephalosporin + macrolide (%) 1(9.1) 2(33.3) 0.210
Initial therapeutic failure (%) 0(0.0) 2(33.3) 0.041
Duration of antibiotics use, days 8.1%2.0 16.7+9.8 0.012
Duration of hospitalization, days 7.0%+3.3 17.5+15.6 0.043
In-hospital mortality (%) 0(0.0) 0(0.0) NS

Table 2. MICs of typical antibiotics against Streptococcus pneumoniae isolated from adult patients with community-acquired

pneumonia
Non-mucoid (n=11) Mucoid (n =6)

Antibacterial

agent Cases™ MICso MICoo MIC range Cases™ MICso MICso MIC range

(ug/mL) (ug/mL) (ug/mL) (ug/mL) (ug/mL) (ug/mL)

PCG 11 <0.06 0.25 <0.06-0.5 6 <0.06 <0.06 <0.06
ABPC 11 0.12 0.5 <0.12-0.5 6 <0.12 0.12 <0.12-0.12
CEZ 8 0.25 2 0.252 5 0.25 0.5 0.25-0.5
CTM 6 0.25 0.12-1 4 <0.12 0.25 <0.12-0.25
CTRX 3 0.5 0.5 <0.06-0.5 3 0.12 0.25 0.12-0.25
MEPM 11 <0.06 0.12 <0.06—0.12 6 <0.06 <0.06 <0.06
EM 8 4 >4 <0.12->4 4 >4 >4 <0.12->4
AZM 3 >4 >4 0.25—>4 3 >4 >4 >4
LVFX 11 1 2 <12 6 1 4 <14
VCM 11 <0.25 0.5 <0.25-0.5 6 <0.25 0.5 <0.25-0.5

PCG, penicillin G; ABPC, ampicillin; CEZ, cefazolin; CTM, cefotiam; CTRX, ceftriaxone; MEPM, meropenem; EM, erythromycin;

AZM, azithromycin; LVFX, levofloxacin; VCM, vancomycin

*Number of cases in which the antimicrobial susceptibility test was performed
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Fig. 2. Differences in serotype distribution of mucoid type and non-mucoid type.

N azithromycin (AZM) (2xF LT, WO KL A5
W Tdh o720 Vancomycin (VCM) (12X L TIXMm#EE &
BIFREZME R L TWwiz,

3. KEMmMFHFROkE (Fig. 2)

Jeaaq R, 11#04 61, 238341, 65114,
THRITB, 351 HE S FSFERIMBERICHA L Tz
DKL, 23 FEUIEB 3B TH o720 FFLATIAF
D 1HNE, BAERDOREAE TREARRE 5 72,

m. % =

MigEB oI —BEICLHL a4 FRIEIEL A
K&~ ® 5L, B #& % Opaque phenotype, % ¥ %
Transparent phenotype d L {IZ AL —=A K &L {5
W Z SN, B AL WE SN TWS 00", Z0EHK
IZDOWTITE A ERETENTW Do 72, 1990 4£48121
W, TOREOENIFER) Y hI4 FOES L
M52l T4bbRERIY Y T4 FOMEER
DLW T FEEZ L 5 2 LAsHBH L7219,

GlhlbNbN ORI RZ R & LE T,
17 B 6 B (35%) ASh A FRITH 72708, FOMHE
B LT, BB g e & SR A AH 8 SR AR AR o
10%'", /INBUSHER O B Bk R ChNERHET)
T 26%", THBPEASKR BHEHRMAR T 5% R &3S
T RWEA D Do BEDENIZ, WEEBREROEY,
s, AR LR L8 F S L ENBHERE SN 505,
WHE U 72 2 i e 25 7 WELIRIC B W CHEIIE A T H
%o

LA FRIOEFBZHEICHLTIE, X=3 ) G
ZILDET L B-F 7 7 AFIIHL, LTS FEIL L
BLCRZER L VRSN EHmICH B 2 & MG S
NTWaE, A3 FRIORETH BB VHKED, BEH
R ZREZ LI LTWwaE 2 LR IR TV BY,
—JixrzuaI 4 FRECHLTIE, 234 FE, JEaa

A FRUZADDSFIZE A EDMEZRT E SR, W»
FhdbhbhoF—% & —H L TH Y HKREN,

i 9 BRI D FNE 1L 93 MLTERLC /3 S5 A%, RYE %
5l &k 23 IMERIER 20 E wbhTw b, 7,
MIFRNC X DS LR WIRGHERF a2 5 2
EHHMOENTVE?, AT RIZBWTIE 19F, 23,
6B, 3, 14 Bl EOBEDSE N E ENED, haf FRELE
MEMOERTRS &, ZOREE(73%*~92.3%") A5
3HTHE—HT, 3HD29% DAL, FEITH >
s T Y, LT3 —oBFRTIEEY
CEIERVLETH D, bLbILORRETY, 234
FEFIZB3RTHY, ZhoOMGEZEMNTIEE 2
720 b2 STIKEEA RS VEINICH S Z LD
MHENTBNY, 234 FEEIICZ)RLT VW & EF)E
Lv,

LA FRIE RO EREEDOBERDS, Sk mE
HHERETH - 7205, bhbhoiiix, a4 KR
T BORIESSER SN, HEF L #RILT 5
T EAIRENTz, % RITKT B EENE S OBETY T
X, 234 FRITHBEICAFHR I EWZ L s h
TWwWhe E72, FKBERFEAROL WILERIT i kDIET
ERHBNETIHEDH DY, TR ENHEENTIED S
A, bbb oOfER L, A4 FRpERELD L L
BB ILEMOER L 25 T A RFEEZLFT L LD L
ZZ 5o

BWRIER LT, 234 FEETY T Y ARNEE
W&o RERLIERHSNS, LAL, T2 THEETN
X, MigoFEMEAD Y LD WM, IPD ~OERE%
ATHLDTHNIETH B, BkEnF—4%ThH, IPD
1B RBD SN o KEMBFRICL DR LR
TOIREANOEAMA R 2 2P L LEBRLTVE DD
tlEbhs,



284

H A& AL % # &

MAR. 2016

>
33
=108
5

fifi 9 3R B @ 9% 5 [ - 12 1 Pneumococcal surface pro-
tein A (PspA)?, —a—FE) Y7L ESTEELRDID
BHISENTWED, RUS v A T4 FPoRbREDZ
D—DTH 5%, HMIEBEDOIMUDRIEANZ N &, HME
RER T~ DOPURRL K C3b 2SEEREA LIZ <R, &F
ke~ 07 7=V AEEICERMEZRTERE
%09 AP A3 FEIPLYDEEELRLT VI L EIR
L7zbihtbh oy, InooHiEroHfgIns X
I, KREEEARDL ZIZX B, BEMENOPTEC
BRI LLDEEZ NS,

Slbibiud, RADOMREREE T I RIS VT,
234 FRITH 5 &) Ml ZER DS ERE L O T KT
W% 22 ERFEH L7z, WESGOMREKET 7 F > 08 R
bH D, HEMBERLADOHLANRE D OOH 505, ZD
HEIZ—EBOMERE T L AER T & ZR\vae — 28 RMmE A
L —EOMBEAE b OL I FREOHEIX, MERE
EVRHNIE I TOHOEBITETH D, SHINS OGS
BERRII R R LS NS, EELLRT VAT
A FENZR L, $ER GRS AS LT &9 P55 HRD
W DSBETH B8, LhLdbras FRITRIS WV
3 AN, 23 il S BRI Z HEAA T 7 -~ B L U 13 flifili 4Bk
WA Z7FrwFnicbEFINTBY, EEMLL
RFVIMLHEFHROHIH E W Bl o d, WHEDFRHIE
INns,

FIESAHR A O« hFE HAREHNT, B3k
=t HHREIERA A, RIEELEENRSHE2 S
HEA T2 TV 5, EEFEFEZECZOMOFZIIH
HEIREDBOL L.

X ik

1) Saito A, Kohno S, Matsushima T, Watanabe A,
Oizumi K, Yamaguchi K, et al; Study Group: Prospec-
tive multicenter study of the causative organisms of
community-acquired pneumonia in adults in Japan. J
Infect Chemother 2006; 12: 63-9

2) Ishida T, Tachibana H, Ito A, Yoshioka H, Arita M,
Hashimoto T: Clinical characteristics of nursing and
healthcare-associated pneumonia: a Japanese variant
of healthcare-associated pneumonia. Intern Med
2012; 51: 2537-44

3) Weinberger D M, Malley R, Lipsitch M: Serotype re-
placement in disease after pneumococcal vaccina-
tion. Lancet 2011; 378: 1962-73

4) Griffith F: The Significance of Pneumococcal Types.
J Hyg (Lond) 1928; 27: 113-59

5) Dawson M H: Variation in the pneumococcus. J Pa-
thol Bacteriol 1934; 34: 323-44

6) Austrian R: Morphologic variation in pneumococcus.
J Exp Med 1953; 98: 21-40

7)) RKiOLF, ABMHERT, SiF R, ohdsss, Kl
= Aa— X AP E OB & ME S, Otol Jpn
2000; 10: 89-94

8) FEWMWE, BIFWF, M T B A, DIEHE
Be: o FRIBTRERE ZRNE & L BHEEN

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

EHERED 2 B, Otol Jpn 2012; 22: 141-7

H AN 752 5 PR3 - ARl %8 (NHCAP) Z#
WA NITA AMNERER S M BEHE - A3 B il %
(NHCAP)Z# WA K54 ¥, AARMEZES, HO,
2011

JIs S, HARMEH © & a4 FEBREREIC X 5 EiE
%o 16, HIFFWGEE 2015; 4: 303-8

H AR b2 T 24 2P0 A S8 B R 5T 122 1) o 2% B X I
# R T B S IR AR R G B U B FrElpiiE
W OEIRFEMGE (%) —1997 46 Ho HALEAEE
1997; 45: 762-78

Fine M ], Auble T E, Yearly D M, Hanusa B H,
Weissfeld L A, Singer D E, et al: A prediction rule to
identify low-risk patients with community-acquired
pneumonia. N Engl ] Med 1997; 336: 243-50

H AL W iR 1K 27 2% Sepsis Registry i © H A itk
MFEZBETA T4 v HEPEGE 2013; 20: 124-73
Clinical and Laboratory Standards Institute: Per-
formance standards for antimicrobial susceptibility
testing. Twenty-Second Informational Supplement.
M100-S22, CLSI, Wayne, Pa, 2012

Weiser J N, Austrian R, Sreenivasan P K, Masure H
R: Phase variation in pneumococcal opacity: relation-
ship between colonial morphology and nasopharyn-
geal colonization. Infect Immun 1994; 62: 2582-9

Kim ] O, Weiser J N: Association of intrastrain phase
variation in quantity of capsular polysaccharide and
teichoic acid with the virulence of Streptococcus pneu-
moniae. ] Infect Dis 1998; 177: 368-77

B, SRREE T, EAERE, BB, HPAR
&1, A i RERE ORI EE & bacterial biofilm
BT AET. HH SRGUENFAEE 1998; 17:92-6
A TE Rk, PRRbERE, SHEAL, INEAT ¢
N R SRR A © B S 72 il BRI o0 9 A B A
78, REERKRE 2005; 120:19-33

Ogihara S, Saito R, Akikura T, Iwama A, Adachi Y,
Kaji D, et al: Characterization of Mucoid and Non-
Mucoid Streptococcus pneumoniae Isolated From Out-
patients. Ann Lab Med 2015; 35: 410-5

AP E R, AT 0 V. IEERE O MiE R & e E M.
N D) VIR RERE, B mbEaE, BT, 1997
55-68

Musher D M: Infections caused by Streptococcus pneu-
monige: clinical spectrum, pathogenesis, immunity,
and treatment. Clin Infect Dis 1992; 14: 801-7
T-REEMT - bOENCB T RN S ER B K YIE
DEELZOTHE LTOMEREY 7 F > ALk
433k 2011; 59: 561-72

KAFIFE © Ml geBRp M 25 & 2 o5t ik, BIR & st
2005; 82: 93-6

Dunne E M, Montgomery J, Lupiwa T, Michael A,
Lehmann D: Streptococcus pneumoniae serogroups and
colony morphology: a look back. P N G Med J 2010;
53:166-8

Weinberger D M, Harboe Z B, Sanders E A, Ndiritu
M, Klugman K P, Riickinger S, et al: Association of
serotype with risk of death due to pneumococcal
pneumonia: a meta-analysis. Clin Infect Dis 2010; 51:
692-9

Briles D E, Tart R C, Swiato E, Dillard J P, Smith P,



VOL. 64 NO. 2 A4 FR, JEA T4 FRSERE PN 0 loi 285

Benton K A, et al: Pneumococcal diversity: consid- pneumoniae. Eur Respir J 2006; 27: 1020-5

erations for new vaccine strategies with emphasis 28)  VHNE—H : REEEMRIRFEEYEE T 2 F LIk B

on pneumococcal surface protein A (PspA). Clin Mi- Fbi. €5 A7 47 2013;59: 273-83

crobiol Rev 1998; 11: 645-57 29) Weinberger D M, Trzcinski K, Lu Y G, Bogaert D,
27) Fukuda Y, Yanagihara K, Higashiyama Y, Miyazaki Brandes A, Galagan ], et al: Pneumococcal capsular

Y, Hirakata Y, Mukae H, et al: Effects of macrolides polysaccharide structure predicts serotype preva-

on pneumolysin of macrolide-resistant Streptococcus lence. PLoS Pathog 2009; 5: e1000476

Comparison of the clinical characteristics of community-acquired pneumonia in adults
due to the mucoid and non-mucoid phenotype of Streptococcus pneumoniae

Satoshi Kawasaki"”, Nobuki Aoki”, Atsushi Tabata” and Yasuo Honma”

U Department of Respirology, Shinrakuen Hospital, 3-3—-11 Shindori-minami, Nishi-ku, Niigata, Japan

? Department of Clinical Laboratory, Shinrakuen Hospital

Two phenotypes of Streptococcus pneumoniae exist, mucoid and non-mucoid, which are classified based on
colony morphology. However, the differences in their clinical characteristics have not yet been investigated.
In this study, at the Shinrakuen Hospital from May 2013 to November 2014, we classified cases of adult pneu-
mococcal pneumonia into two groups according to the aforementioned causative phenotypes. We also com-
pared patients’ backgrounds, clinical courses, antimicrobial susceptibility, and capsular polysaccharide sero-
types.

Of the 17 patients with pneumococcal pneumonia, 6 (35.3%) were classified into the mucoid group, and 11
(64.7%) were classified into the non-mucoid group. All mucoid phenotypes were of the capsular serotype 3
and were more susceptible to penicillin G than were the non-mucoid phenotypes. On admission, the C-
reactive protein titer was significantly higher in the mucoid group (284 + 124 mg/dL) than in the non-
mucoid group (13.7 = 7.0 mg/dL, p = 0.006). The mucoid group also showed a wider spread of infiltrates on
chest radiography. There were no fatal cases in either group, but the mucoid group had a significantly
higher number of cases with initial treatment failure (p = 0.041) and longer periods of antimicrobial use
(16.7 £9.8 days in the mucoid group and 8.1 = 2.0 days in the non-mucoid group, p=0.012).

Our findings indicate that colony morphology (mucoid or non-mucoid phenotype) could be a prognostic
factor in cases of pneumococcal pneumonia in adults. It is known that S. pneumoniae strains that produce
greater amounts of capsular polysaccharide show the mucoid phenotype and that capsular polysaccharide
confers resistance against complement-mediated opsonophagocytosis. Considering these two facts makes
our results easy to understand.



