A10yVOGT Ko OEpomeEior vy y1tiomy




VOl GYETIKO GTLOVIES. (Y1oUTt 5)

4

¢ O1 Aopumceelc tov KINLY €

/4

7

0 OPOYLOV.

¢ O eI LOG POAOS TOD) AILATOEYKEQUATKO







Tocivounon Aotumcemy KNX
( avozopikn * )

Mmnviyyitioeg
EyieoATT10£g 20 %
MDSMTLSSQ
lopo }'JIT‘/
(““/J ogyice G Uroorer| e u\,r],)jw, Gl IO Ju\,r],)jm

,.JL'JJ"“I]l L.':L, ZYicEmiiLe icut NLVL Opoufopitebicioss pilefdy cou
}<,)rrvw) )

O T VAKD PLOUPYI AT S EVIOTE GOVIT




Mnvi1yyoeyKEQAMTIOEG. . ...~

[oyeveic AOIUMEELS

7

7

4

L VEOYVAV KUl KUPLMOG E7iL

7

Boktnprokes AOLUMEELS £

>
S
Q.

NS
@)
(&R
=3




KOTOGTOGELS (LE ERIPPETEIN GEAOTIDEEIS
TOD) KEINCY

& AVGEIC TNG CLVEYEING OOTMV. KO UNVIYY@V.( X0y YEVEIS
OLOLLLOPTIES 1] TPODLOTO YEIPOVPYIKA 1] Un.)

O N GLUPET POV OVAGTONSIN 5

GTLOV AOYLDET G KOV G0 KEINEX: (]







/

Rate of Meningococcal Disease/100,000 Population

v

10113 14:17
Age Group (yr)

|
18-24

1
25-64

=65

NEJM OCTOBER 5, 2006




To T0Co TG UNVIYYITIOO0G

" Mediterranean
e Sea

Libya

Mauritania 3
gal Niger

-
————

vy

5 oA ! "_'\,—\_J/—"wf'{"
o e 5

{
Nigeria

.\ e 'al
African Republic

hiopia

ameroon
s Democratic
- Republic ‘ganda
Atlantic Gabon of the Congo Kenya

Ocean i Indian

Burundi
‘\ Tanzania " Ocean

[ Meningitis belt \ ‘Moza : Xra
— Mala




Ov ImvIyyITioss
¢ O 0poc INVIYYITIS YEVIKMG, VITOONAMVEL U0, PAEYLOVMOON
BAGPN TV unviyyoy.

<& H PAapn apopo tny. AETTH NVIYY.OE, 50V, DILOPOYVOEION
YDPO, KO TO EUTTEPLEYOIEVO, EYKEGUAOVOTIONO VY PO (ENY).

& AOY® T1G ETKOWVOVING TOV Dnapaxvoatﬁol’)g xo’opov
WMMJD VOTLOLOV! [LVEAOD, (
TOVTOTE, € s'ym,u\uvwrmiu, e




ATTI0) [TV YATIO WY,

1. Tot o0%
2. Bokmnpio o, Kowd 40%

3. Mn xowvd

3. MOKTTEG
4, Tposotmo

S. BIKETOLEG

0. MUKOTACGILOTO!

75N

[
o O
-~ K K
N NN
H— ﬂ( VN






To pmviyyiko cvVopopo

¢ To covnbEGTEPD COUTTOUATE EWVOL @ KEQOAGAYIO,
TVPETOS KO EKTTTMGT] TOV. ETUTEOOD GUVELOTGEMG.

J ,)J],LLLL, EWOL 1]




1o pnvIyy1Ko GOVOPO L0

¢ To couTTOUOTO, TO GMUEIN KOL TO E£PYOGTHPIKO
EOPNUOTO OV YOPOKTNPICOLY.  TO  UNVIYYIKO
GUVOPOLO,  ETNPEOCOVTOL  Ot0 TOV.  EKOGTOTE
OUTIOAOYIKO)  THOPOYOVI) KO KOPIDE 070 THV.
VO GO/0) @,J P11 TO! .\_J,, o,,

r'r Ol C
C@iaje
llj’]\/I(
)LLL,)K_‘

3 ’ , GUVOPO, Ha!
] o> | p , TY P ‘ &b e Y TY o\‘(d‘)\) y‘w\:’
!: \ > 10N ( -1
L K

SOOI o0k TV,

’,
L1
U




ATTU6 I VIAATIO WY

1. Toi 50%
2, Baxonpie,. o Kowa 400%
5. MIn icowvé,




K06705 0CEMV PUKTPLOKOV
VI YATIO MY

¢ Eivon n ékon ausior OovoTon, yro dropa nAkios 1-15 ezov.

¢ Eivor n mpotn orciee Oovason om0 AOLUMOES VOG0, GTIG
OVOTTTOYEVEG KOLWVMVIEG, 6 OTop NAtKioG 1-15 etmv.

o Bugovoyrul yie 1o 10% ta)y v Dirols o uEywy ¢oLay,

¢ Bveyovoaryio 1.200:000voene£is e 1iss.000/0 oV aTons /- €706,




Tacwounen OBM
& OBNVIHEKOWOTTOE— INOGOKOIEIMKT]

& OBM o€ 0VOGOETUPKEIS — GE OVOGOKATAGTAANEVOVG

¢ OBIVI 070 KOOI 1] KOO O1TI0!

QIGUEVOV.




O WEVINES WANOVES
L

& H eppovien e ovzoyme (SP)

,

¢ HIOEGH TtV VEOV texVoroyinV ( CILICU)

’,

el guodyiorn twy uyocsoTpOIOIOLTLCWY DEDU

e
Jrel







ONHTOTHTA O.B.M.

Ipwv 70-80 ¢t

Y1uepa.




Case Fatality Rate (%)

S. preumoniae

» N. meningitidis
H. influenzae

4
1910

Treatment for
S. pneumoniae

Treatment for
H. influenzae

Treatment for
N. meningitidis

T T { 1 ¥ T
1920 1930 1940 1950 1960 1970

Prieumococcal  Penicillin
antiserum  systemically
+ intrathecally

L 1 1

T ]
1990 2000
—
Third-generation
cephalosporin
—

T
1980

Sulfonamides

[
H. influenzae
antiserum

re———
Chloramphenicol

L ' L
r

Penicillin in “meningeal doses”

-4 Third-generation
cephalosporin +
vancomycin

. Third-generation l
cephalosporin

r i
Sulfonamides

Ampicillin

A i

N. meningitidis
antiserum

Sutfonamides

Penicillin {ampicillin) +third-generation

cephalosporin

Figure. Mortality Rates Associated with Community-Acquired Bacterial Meningitis over the Past 90 Years.
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Mnviyyitida otnv EAAGSa katd v mevtaetio 1998-2002

T. Kpepaotivod kot cuv. 2003 [K.E.E.A.]
MeletOnkay 3921 acOeveic
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Figure 1. Proportions of the 1670 Cases of
Bacterial Meningitis Reported in 2003-2007
Caused by Each Pathogen, According to
Age Group.

Panel & shows data for children, and Panel B shows data for adults.
OQverall, Streptococcus preumoniae was the predominant cause of
hacterial meningitis (accounting for 58.0% of cases), follovwed by
group B streptococcus (GBS) (18.1%), Nelsseria meningitidis
(13.99%), Haemaophilns influenzae (6.7%), and Listeria
monocytogenes (3.4%).
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Acute meningococcemia SKin
lesions in acute meningococcemia can
begin as papules but quickly progress
to petechiae and purpura. As seen
here, the purpuric lesions can
coalesce. Courtesy of Charles ¥
Sanders. (The Skin and Infection: A
Color Atlas and Text, Sanders, CY,
Mesbitt, LT Jr (Eds), Williams &
Wilkins, Baltimore, 1995.)
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Clinical Features and Prognostic Factors in Adults
with Bacterial Meningitis
D.Van de Beek et al. N Engl ] Med October 28 2004
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¢ Kepororyio eiye (1ovo to 87 %.
& [lvpeTo eiye LOVO 10 77 Y.
& AVYEVIKI OVGKOLNTN ETYE LLIOVO TO 83 %.

& Exntoon tov emmedoov cuveloneems ( Glasgow Coma Scale
Score < 14 ) eiye 1ovo 10 69 %.

¢ EcovOnuo eiye 10 26 %.
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Spinous process of L-3

Manometer

) st

_’w_

Cauda equina
and spinal
needle in the

3-way subarachnoid space

stopcock
on spinal
needle Ligamentum
flavum

CSF manometry Midsagittal section through lumbar spinal column showing
positioning for measurement of CSF opening pressure. The manometer is attached to
the spinal needle hub with a three-way stop-cock. CSF is permitted to enter the
manometer; opening pressure is recorded at the highest level attained by the CSF in
the manometer column. Adapted from Dieckmann, R4, Fiser, DH, Selbst, SM, (Eds).
[lMustrated Textbook of Pediatric Emergency and Critical Care Procedures. Mosby, St.
Louis, 1997,
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Suspicion for bacterial meningitis
{ Yes

Immunocompromise, history of CNS disease, new onset seizure,
papilledema, altered consciousness, or focal neurologic deficit;®
or delay in performance of diagnostic lumbar puncture

No ¥ "a Yes

Blood cultures and lumbar Blood cultures STAT
puncture STAT }

Dexamethasone® + empirical Dexamethasone® + empirical
antimicrobial therapy® antimicrobial therapy®

v

v Yes Negative CT scan of the head

CSF findings ¢/w bacterial meningitis

“Ym \ v

Positive CSF Gram stain Perform lumbar puncture

No e u Yes

Dexamethasone® + empirical Dexamethasone® + targeted
antimicrobial therapy® antimicrobial therapy*

Figure 2. Management algorithm for adults with suspected bacterial meningitis. "Stat” indicates that the intervention should be done emergently.
“See table 2. "See text for specific recommendations for use of adjunctive dexamethasone in adults with bacterial meningitis. “See table 4. “See table
3. “Dexamethasone and antimicrabial therapy should be administered immediately after CSF is obtained.
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Cerebrospinal fluid analysis in central nervous system infection

Protein (mg/dL) Total white blood cell count (cells/microlL)

Mare Bacterial Bacterial meningitis Bacterial viral Bacterial meningitis Bacterial or viral Early bacterial
common meningitis meningitis meningitis meningitis meningitis
Lyme disease TB meningitis Viral meningitis
MNeurosyphilis MNeurosyphilis
TB meningitis

TB meningitis MNeurosyphilis TB meningitis Some cases of mumps ; Encephalitis Encephalitis
Fungal meningitis | Some viral infections (such as mumps and LCMV
LCMV)

LCMV: lymphocytic choriomeningitis virus; TB: tuberculosis.
* «0.6 mmol/L
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¢ X 296 mepimrrmwoeeic OBM

50% 10V 0lebevmy: erov IFADKOCH = 40mg
4450 TV, oHEVOV, LYoV AEDKOM < 200mg

15Y0 TV 0ebEVOV: eryovAEDK < 100




Bacterial meningitis Viral meningitis
White blood cell ~  1000-10000 = <300
~ count (cells per g Range =100 10 =310 000 Range <10(}~1000
Neutrophils >80% <20%
~ Protein levels ~ Elevated i T Nor:‘nai

Glucose levels Reduced Norma!

‘ _éee text for disﬁﬂssioh-of the reasons why these findings may not be adequate to
‘~'p‘redi<:ti ‘t'he risk of’bacter—ia!,disea:se in indix.iiduai» patients:
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Epyoctnploko o1oyvooTiko EPYUAELN GE
BM

¢ [wrkoln ENY < 34 mg/dl

¢ Asvkopo ENY > 220 mg/dl

> 2000/ microl

¢ llorvpiopoomvpnyves= 1150/ mICrol




=
o
O
N
=5
=
©
Y
Z
[
=

~
S
®
=
OO
=
)
©)
| —

0 70ROV T

4

& AVOCH TG TOD) GITIOAOYIKO

peboiouy (Crerel (odor))

1=
de/

P‘DCJR

A

o,



Gram ypwon ENY

& Eivor toyeto , v Ko [LE VYNAT] E101KOTHTO
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Gram ypwon ENY
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| atex test
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(clhes Bolagicals evc pradanove, i co aialpiagie, o
el Eetens (838 day agroichglal mhndos aiciay

7

0V ELVOI GOV OPTH 01 TOD, GLTIOD::
(¢ nﬁo: /o =100%; SP= 6/ =111 "= GBS 69-100%, NIVIZ50-95%).

’,

Ll GO VITHENG ISCAMEDYEIUS 1] EVCLTDN T, LELQ) VETLL

Or karevOovTpiec 0ONYIES OV GUVIGTOVY VO GTHPILETAL 1]
Ospameio arxoxieaiotika oro Latex test (C I )




Table I. CSF and blood microbiological test results of acute
bacterial meningitis.

Microbiological Number of investigated Positive results
method specimens n (%)

CSF culture 87 46 (53)

CSF smear microscopy 86 49 (57)

CSF latex 70 45 (64)
agglutination test

Blood culture 74 29 (39)

Blood latex 35 17 (47)
agglutination test

CSF: cerebrospinal fluid.




PCR

& Yoy eNeyym SNV EIG, BGS, LEVI

91-94%

EvoieOnocio :



Neisseria meningitidis in cerebrospinal fluid
Gram stain of cerebrospinal fluid (x1000) shows
inflammatory cells and kidney-shaped, Gram negative

diplococci (arrows). Neisseriameningitidis grew from
this specimen. Courtesy of Harriet Provine.




Streptococcus pneumoniae in cerebrospinal fluid
Gram stain of cerebrospinal fluid {(x1000) shows

inflammatory cells and Gram positive diplococci.
streptococcus pneumoniae grew from this specimen.
Courtesy of Harriet Provine.




Haemophilus influenzae in cerebrospinal fluid
Gram stain of cerebrospinal fluid (x1000) shows

inflammatory cells and small, pleomorphic, Gram
negative coccobacilli. Haemophilus influenzae grew from
this specimen. Courtesy of Harriet Provine.




Listeria monocytogenes in cerebrospinal fluid
Gram stain of cerebrospinal fluid {(x1000) shows
inflammatory cells and small, Gram positive rods and
coccobacilli. Culture of this specimen revealed
moderate-sized, beta-hemolytic colonies composed of
small, motile Gram positive rods, confirmed to be
Listeria monocytogenes. Courtesy of Harriet Provine.
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Cryptococcus neoformans in cerebrospinal fluid




Cryptococcus neoformans on Sabouraud’s agar

Culture of Cryptococcus neoformans on Sabouraud’s agar.
Courtesy of Harriet Provine.




Cryptococcus neoformans in an India ink preparation
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Table 6.

Recommended dosages of antimicrobial therapy in patients with bacterial meningitis (A-11l).

Antimicrobial agent

Total daily dose (dosing interval in hours)

MNeonates, age in days

0-7°

8-28

Infants and children

Adults

Amikacin®
Ampicillin
Aztreonam
Cefepime
Cefotaxime
Ceftazidime
Ceftriaxone

Chlaramphenicol

Ciprofloxacin
Gatifloxacin
Gentamicin®
Meropenem
Moxifloxacin
Nafcillin
Oxacillin
Penicillin G
Rifampin
Tobramycin”
TMP-SMZ'
Vancomycin®

15-20 ma/ka (12)
150 markg (8)

100-150 ma/kg (8-12)
100-150 ma/kg (8-12)

25 ma/kg (24)

5 ma'kg (12)

75 mo/kg (8-12)
75 ma/ka (8-12)
0.15 mUrkg (8-12)
5 ma'kg (12)

20-30 ma/kg (8-12)

30 ma/kg (8)
200 ma'kg (6-8)

150-200 mag/kg (6-3)
150 ma'kg (8)

50 ma/ka (12-24)
7.5 ma/kg (8

100-150 mg/kg (6-8)
150-200 ma/kg (6-8)
0.2 mU/kg (6-8)
10-20 ma/kg (12)
7.5 ma/kg (8

3045 ma/kg (6-8)

20-30 malkg (8)
300 mag/kag (6)

150 ma/kg (8)
225-300 ma/kg (6-8)
180 ma/kg (8)

80-100 ma/ka (12-24)
75-100 ma/kg (6)

7.5 ma'kg (8)
120 ma/kg (8)

200 ma/kg (6)

200 ma/kg (6)

0.3 mUrkg (4-6)
10-20 markg (12-24)°
7.5 markg (8)

10-20 malkg (6-12)
60 markg (6)

15 ma'kg (8)

12 g 4)

6-8 g (6-8)

6 g8

8-12 g (4-6)

6 g (8)

4 g (12-24)

4-6 g (6)°
800-1200 mg (8-12)
400 mg (24)°

5 ma‘kg (8)

6qg (8

400 mg (24)°

9-12 g i4)

9-12 g (4)

24 mU (4)

600 mg (24)

5 ma‘ka (8)

10-20 markg (6-12)
30-45 ma'kg (8-12)

NOTE.

TMP-SMZ, trimathoprim-sulfamethoxazole.

® Smaller dosas and longer intarvals of administration may ba advisable for very low-hirth waight necnates (<2000 q).
® Need to monitor peak and trough serum concentrations.

“ Higher dose recommeanded for patients with pneumococcal maningitis.
4 No data on optimal dosage neadad in patients with bacterial meningitis.
“ Maximum daily dose of 600 ma.

f Dosage based on trimethoprim componant.
9 Maintain sarum trough concentrations of 15-20 pa/miL.




Table 7. Recommended dosages of antimicro-

bial agents administered by the intraventricular
route (A-lll).

Daily
intraventricular
Antimicrobial agent dose, mg

Vancomycin
Gentamicin

Tobramycin

Amikacin

Polymyxin B

Colistin
Quinupristin/dalfopristin
Teicoplanin

NOTE. There ara no spacific data that dafine the axact
dose of an antimicrobial agent that should ba administerad
by the intraventricular route.

® Most studies have usad a 10-mg or 20-mg dosa.

" Usual daily doza is 1-2 ma for infants and children and
4-2 ma for adults.

“ The usual daily intraventricular dese i 30 ma.

4 Dosage in children iz 2 ma daily.

“ Dosage of 510 mg every 48-72 h in one study [112].
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DEXAMETHASONE IN ADULTS WITH BACTERIAL MENINGITIS

JAN DE GANS, PH.D., AND DieDERIK VAN DE Bezk, M.D., FOR THE EUROPEAN DEXAMETHASONE IN ADULTHOOD
BACTERIAL MENINGITIS STUDY INVESTIGATORS *
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Reviews

Steroids in adults with acute bacterial
meningitis: a systematic review

Diederik van de Beek, Jan de Gans, Peter Mcintyre, and Kameshwar Prasad

Table 2. Meta-analysis of the effect of steroids on mortality in adults with bacterial meningitis

Mortality rate (%) Relative risk 95% Cl
Dexamethasone Placebo

Bennett™ 16/38 (42) 22/47 (47) 0-9 0-56~1-46
Girgis™ 5/68 (7) 18/79 (23) 0-3 0-13-0-82
Bhaumik'® 1/14.(7) 3/16 (19) 0-8 0-04-3-36
Thomas" 3/31 (10) 5/29(17) 0-6 0:15-2-14
De Gans’ 11/157 (7) 21/144 (15) 0-4 0-24-0-96
Meta-analysis 36/308 (12) 69/315 (22) 0:6* 0:40-0-81
*p=0-002
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Dexamethasone in Vietnamese Adolescents and Adults
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Nguyen Thi Hoang Mai, M.D., Tran Thi Hong Chau, M.D., Guy Thwaites, M.D., Ly Van Chuong, M.D.,
Dinh Xuan Sinh, M.D., Ho Dang Trung Nghia, M.D., Phung Quoc Tuan, M.D., Nguyen Duy Phong, M.D.,
Nguyen Hoan Phu, M.D., To Song Diep, M.D., Nguyen van Vinh Chau, M.D., Nguyen Minh Duong, M.D.,

James Campbell, Constance Schultsz, M.D., Chris Parry, M.D., M. Estee Torok, M.D., Nicholas White, F.R.C.P,,
Nguyen Tran Chinh, M.D., Tran Tinh Hien, M.D., Kasia Stepniewska, Ph.D., and Jeremy J. Farrar, F.R.C.P.

Figure 2. Kaplan—Meier Survival Estimates According to
Study Group.
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Panel A shows survival estimates for all patients who
underwent randomization (intention-to-treat analysis).
Panel B shows survival estimates for patients with def-
inite bacterial meningitis, and Panel C estimates for
patients with probable bacterial meningitis. P values
are based on the log-rank test.




IEVOEIGEIG OO IOVOGTG




EVOEICEIS 160/ 0YNG 66 MIE®

Koo (GCS <10)
Shock

*
*
*
*
*
\/
\/




DPoVTION OVOTTVEVCTIKOD

& Emni eET0EVOONC EMITEOOD GLVEIONGNG LE CLOVVOLTO BTy —
OTOYPELNYMC.

& Avomvosc > 35/ 1°.

¢ Kopeopo 02 <90%.

¢ EO2<60immiso.

¢ RCOZ=60ImmiEg:




DPoVTIO0 KUKAOPOPIKOD

& Y& onmTiko ShoCK, yopnynon WKpmY. 00GEDY
KOPTIKOEIOWVATIGE OV ETLOPKI OOV G o VAACHNEE
geelo kTt ULLEaY | YOl o) Wtk dardarie (o W),

¢ Xoprynen K ’C,JJJSJJ ELOWV 1] GABODIIVIG 5Y0.
POYIeT vypOV.

r'tgu.,)luyr] SWani - LU TTOPOTLEWVOEVI]G
KOKAODOPIKTE UG TO




DpoVTION YUGTPEVTEPTKOD

¢ llpoinmoikn yopnyne oVocTOAEDY. OVTATOG
TPOTOVIOV.

YOGTPIKT] OVapPOGHGN ()




AAAOL LETPO

¢ Emilektikd yopnynon avaimnkoikay (7m.y, 6 kouo N o€ AEIT pe
OpoPOGELS).

¢ Dpoviloo ETTEODY YAVKOLHS OPOL:

£ S

’rl"\ AT VDITE @ =1 . Y ) Oay " =(1) k )
& DAEYHOG VITEPTOPEGIOG, GITUC LDV, OLEYENGEMVI K0




EVOEIGEIS YOPNTAGN G OV KTUKDY,

& e DVT (1 ovEnuevn mbovornoo yioo DV T)
& X¢ cuvopouo W.E
& X Opoufmoen GAEP®DOOVE KOATOD TOV KPOWIOD

~ MEPTKOT YOPHYOLY. GE OAODG

[ 4

 DIC GANOTE ARG BOPLTT]
UV PUTLUKT] TH/AETON/] (10! a




MONO H HPOAHYH XYNEIATI'ETAI

OVNTOTNTU..................0)

I card3) O N
_t\m’.': !JJ\J) w.';%aeoaooaoooooooooe‘!)




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Effects of Vaccination on Invasive
Pneumococcal Disease in South Africa

Anne von Gottberg, M.B., B.Ch., Ph.D., Linda de Gouveia, N.D., M.T.,
Stefano Tempia, D.V.M., Ph.D., Vanessa Quan, M.B., B.Ch., M.P.H,,
Susan Meiring, M.B., Ch.B., Claire von Mollendorf, M.B., B.Ch.,
Shabir A. Madhi, M.B., B.Ch., Ph.D., Elizabeth R. Zell, M.Stat.,
Jennifer R.Verani, M.D., M.P.H., Katherine L. O'Brien, M.D., M.P.H.,
Cynthia G. Whitney, M.D., M.P.H., Keith P. Klugman, M.B., B.Ch., Ph.D.,
and Cheryl Cohen, M.B., B.Ch., for the GERMS-SA Investigators*




A Age <15 Years
60— Age Group
= 55— PCV7 — <2 YT
§ 50 : — 24 Yr
457 | —— 5-9 Yr
& 40- !
§ A E — 10-14 Yr
P 307 | PCV13
8 1s- E :
S : :
& v i i
§ 10 — S
o H M
o '
2005 2006 2007 2008 2009 2010 2011 2012
B Age =15 Years
60- Age Group
- 55— — 15-24 Yr
§ 50— — 2544 Yr
§ 45 e 45-64 YT
o 40+ — >G4 YT
§ 354
304
g - PCV7 PCV13
§ 207 i i
w 157 i :
5+ . oy :
o . :
2005 2006 2007 2008 2009 2010 2011 2012
Figure 1. Incidence of Invasive Pneumococcal Disease in South Africa
from 2005 through 2012, According to Age Group.
The period from 2005 through 2008 constitutes the pre-PCV period. The
7-valent pneumococcal conjugate vaccine (PCV7) was introduced in 2009,
and the 13-valent pneumococcal conjugate vaccine (PCV13) in 2011. Of
35,192 cases of invasive pneumococcal disease, 1648 (5%¢) were excluded
because the age was not known.
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Figure 2. Changes in the Incidence of Invasive Pneumococcal Disease, Ac-
cording to Age and Serotype.

PCV7 was introduced in 2009, and PCV13 in 2011. Additional PCV13 sero-
types are PCV13 serotypes not included in PCV7.
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Figure 3. Changes in the Incidence of Invasive Pneumococcal Disease
among Children Younger than 2 Years of Age, According to HIV Status
and Serotype.

PCV7 was introduced in 2009, and PCV13 in 2011. HIV denotes human
immunodeficiency virus.
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Figure 4. Number of Penicillin-Nonsusceptible Isolates Causing Invasive
Pneumococcal Disease among Children Younger than 2 Years of Age, Ac-
cording to Serotype.

The bar for the 2005-2008 period (the pre-PCV period) shows the propor-
tion of all detections of approximately 100 isolates per year, selected ran-
domly from all available samples for each year (127 isolates from 910 sam-
ples for 2005, 125 from 826 samples for 2006, 116 from 810 samples for
2007, and 134 from 881 samples for 2008). The same broth microdilution
methods were used that were used on all viable isolates from 2009 on-
ward.*
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