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BACKGROUND
Streptococcus pneumoniae remains a leading cause of >
infectious disease among children and older adults. Since = "
1998, PPV23 vaccination has been recommended for adults :::
=260 years, but uptake is <20%. In July 2006, vaccination with S
a pneumococcal conjugate vaccine (PCV) was generally . S .
recommended in Germany for all children <24 months. Apart 200 ‘ ‘ ‘
from a strong direct effect, PCV vaccination has shown 100 ”| H || | H | H ' ||
limited herd protection among non-vaccinated children and 0 ||| |||| “Il |‘|| |I __________ TRRRRRann
adults. Since March 2020, the SARS-CoV-2 pandemic has PRt A
strongly deregulated daily life. Here, we present data on R R R R R 8 8 . Lo 8

iInvasive pneumococcal disease (IPD) cases among adults in

Germany in the era of conjugate vaccination during the
SARS-CoV-2 pandemic. 35

METHODS 5

Fig. 1: Number of IPD cases among adults 218 years of age per month, July 2015 — February 2023.
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The GNRCS has monitored the epidemiology of IPD in % 25

Germany since 1992. All isolates were serotyped using the g
Neufeld-Quellung-reaction. o

£ 15

RESULTS P

From the start of the SARS-CoV-2 pandemic in March 2020,
a strong reduction in IPD cases was observed among all
ages, in Germany. For adults 18 years and older case
numbers were reduced by up to 80%. Case numbers started
to increase again in October 2021, but a full return to the pre-
pandemic level was only observed in the second part of
2022. From December 2022 to February 2023, an extreme

surge in IPD cases was observed (Fig. 1). C 12F TR 12F
[ y.
o _ _ 0 SARS-CoV-2 pandemic 8 = 50-59 y.
Not all serotypes showed similar behavior during these case |_ > o7 | =605y Savs cov2
number fluctuations. Serotypes 12F and 22F were more |3° o Povions I
strongly affected during the pandemic, and after the |5 g 4 |'|I m II
. . . . . 2 2 3
pandemic serotype 3 increased disproportionally (Fig. 2). g g, || ||| I || | | ||
| | 1 m il
seraype 127 amost dssppeara amarg acuts n 2021 (o)l ekl il L hulln | s
reducing from 109 isolates (4.3%) in June 2019 — March | o MIIHAANR 1At AN Y0 ARATIAY] 10 v N L LI L LTI W e e e 88 e R e e e R Ris85555885004+
2020 to 14 isolates (0.9%) in June 2021 — March 2022, and | ,l ,l ,| ,l Week PR UNNRRRRNNNRRRRRRRRRRRNNS
has not returned to pre-pandemic levels since (25 isolates 2018 2019 2020 2021 2022 2023
(0.8%) in June 2022 — March 2023 (Fig. 3). Although the Fig. 4: Percentage of IPD isolates with serotype

Fig. 3: Number of IPD cases among adults 218 years of age with serotype 12F per 12F, isolated from adults 218 years of age,

secular trend shows fluctuations of 12F prevalence over a 15
year period, the reduction in prevalence cannot be fully
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explained by this (Fig. 4). 35 ==PCV7%  ==PCV10% === PCV13% PCV15%
From 2006, PCV-vaccination has changed the serotype W | T T e T 3 100 =mPCV20% w=PPV23% —e=PCV24% —e-V116%
distribution both among children as well as among adults, | _ 19F —2F —1 —5 —TF sans Covz 5 9 . .
with PCV13 vaccine-serotype cases reducing. This herd- |5 3 —6A —10A g @

protection effect was not observed for serotype 3, and less | £ = g 70

strong for serotypes 19A, 19F and 4 (Fig. 5). : . — g é 60

From December 2022 till February 2023, a strong surge In f i § jz

IPD cases was observed among adults (Fig. 1), mainly 2

caused by serotype 3 (Fig. 5). The serotype distribution of i —— " .

this surge was very different with PCV13 serotypes | "o . . e e y

increasing strongly (Fig. 6). § § § § g § § § § § § § E § § § § § 0 :
From 2006 to 2021, the prevalence of PCV13 serotypes S peetaTen pee s an 08 ren B
among adults 218 years and 260 years reduced from 70% to Month

30%. In 2021-2023, PCV13 serotypes became more Fig. 5: Prevalence of PCV13 serotype in IPD cases among adults 218
years , 2005-2023

Fig. 6: Serotype coverage of current and future vaccine

formulations in IPD among adults 218 years , December
2022 — February 2023

prevalent in both age groups, 44.2% and 43.6%, respectively.
Future vaccine formulations would cover 75.0% (PCV24) and

[ ] ]
83 .9% (V1 1 6), In 2022-2023 (Flgs- 7, 9). Serotype | 1992-2006 | % Serotype | 2019-2020 | % Serotype | 2020-2021 % Serotype | 2021-2022 | % Serotype | 2022-2023 [ %
total 4397 __[100,0] total 2393(100,0| total 1001/ 100,0| total 2264 100,0| total 2905 [ 100,0
. IOPPV23 | 3839 | 873 1705| 71,2 [LPPV23 | 696] 69,5 [N PPV23 | 1554| 68,6 2168 | 74,6
For adults >1 8 years Coverage Increase for PCV1 5 PCV20 3795 | 86,3 | PCV20 1531] 64,0 | _PCV20 607| 60,6 | PCV20 1410] 62,3 | PCV20 2015 | 69,4
- PCV15 3318 | 755 | PCV15 925( 38,7 | PCV15 367| 36,7 | PCV15 920[ 40,6 [ PCV15 1435 | 49,4
0 . PCV13 3183 [ 724 | PCV13 709| 29,6 | PCV13 307| 30,7 | PCV13 801| 354 | PCV13 1283 | 44,2 100 | ==PCV7% w=wmPCV10% == PCV13% PCV15% wmPCV20% w==PPV23% -—e—=V116% =—e—=PCV24%
(compared to PCV13) would have been 9.1% in 2019-2020 [Pevio | 21 [ 576 G 6.0 [ POVAO | 166] 7.3
) PCV7 1909 | 43,4 | PCV7 142] 5,9 PCV7 66| 6,6 PCV7 158] 7,0 PCV7 209 7,2 90
% in 2022-2023, for PCV20 34.4% and 25.2%, f ] 111
and 52 o IN = y or . o dn . o, or 1 14 582 | 13,2 3 450| 18,8 3 198 19,8 3 513 22,7 3 926 [ 319 80 I I }
0 0 0 0 2 3 385 8,8 8 344( 14,4 8 156] 15,6 8 282 12,5 8 339 [ 11,7
PCV24 42 2 / d 30 8 / d f V116 53 9 / d 39 7 / 3 4 360 8,2 20F 181] 7.6 65] 6,5 19A 113] 5,0 20F 141 4,9 70
" o an " 0, an or " o dan " 0. 4- 298 6,8 [LON 124 5,2 22F 46| 4,6 109 4,8 19A 125 4,3 I I I
. 0 5 290 6,6 12F 111] 4,6 39] 3,9 105] 4,6 124 4,3 ~ 60
For adults =260 years coverage Increases were 10.0% and 6__ov 286 | 65 | 10 %| 4.0 [ 19A 37] 87 | 20F 102 45| 11A 105 36| | &
7| 23F 255 58 78] 3,3 35F 37| 3,7 4 92| 4,1 4 103 3,5 o 50
5.8% for PCV15 in 2019-2020 and 2022-2023, respectivel R R T oo el o e el
. 0 y p y, 9 8 157 3,6 4 70[ 2,9 33[ 3,3 35F 78| 3,4 91 3,1 o 40
for PCV20, 32.6% and 23.7%, for PCV24 40.1% and 29.3% | n—s— = [ 2 oo o s | §
11 6A 139 3,2 68| 2,8 29] 2,9 10A 66] 2,9 70 2,4
or ) - o an - 0, or ) o an ) 0 12| 19A 128 2,9 66| 2,8 27| 2,7 66| 2,9 35F 65 2,2 § 30
- 13 12F 119 2,7 59| 2,5 24| 2,4 53] 2,3 10A 60 2,1 2
and fOF V116 554% and 41 9% (FIgS. 8, 10) 140000 114 2,6 48[ 2,0 23] 23 49 2.2 19F 57 2,0 o 20
15 _ 18C 104 2,4 47| 2,0 19] 1,9 15B 47] 2,1 6C 52 1,8 » 10
16]  20F 101 23 37| 1,5 14| 1,4 6C 47| 2,1 15B 51 1,8
17| 11A 99 23 37| 1,5 14| 1,4 7C 42] 1,9 43 1,5 0 | I il || I
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During the SARS-CoV-2 pandemic a strong reduction zz s os o 1| 1212 ZEN 5o 588888883388 888888388333383¢88¢8¢8
23 33 08 27] 1.1 158 12] 1,2 20] 0,9 22 0,8
|n AdUIt IPD WaS Observed 24 6C 30 0,7 15B 26] 1,1 7C 9 09 33F 17] 08 19 0.7 Pneumococcal season
- Pneumosil 2334 53,1 | Pneumosil 182| 7,6 | Pneumosil 75| 7,5 [ Pneumosil 191| 8,4 [ Pneumosil 247 8,5
1918 | 43,6 1999| 83,5 824| 82,3 1839] 81,2 2438 | 83,9
PCV24 3978 | 90,5 | PcCv24 1719 71,8 | PCv24 699 69,8 | PCV24 1563 69,0 | PCV24 2180 | 75,0

* Serotype distribution changed during and after the

Fig. 7: Serotype distribution among IPD isolates from adults 218 § Fig. 8: Serotype coverage of current and future vaccine

pandemic, with 12F and 22F strongly decreasing. years of age in Germany. Single serotype prevalences are ranked. | formulations among IPD isolates from adults 218 years of age in
: Germany.
* A full return to pre-pandemic levels was observed by Y
the en d Of 2022 ] Serotype | all 19922006 | % | Serotype | 2019-2020] % | Serotype | 20202021 % | Serotype | 2021-2022| % | Serotype | 2022-2023 | %
total 2706 [100,0] total 1727 [100,0] total 696 |1000] total 1616 |100,0] total 2163 | 100,0
2348 86,8 1175 | 68,0 469 | 674 1074 | 665 1567 | 72.4
" PCV20 2334 86,3 | PCV20 1058 | 61,3 | PCV20 407 | 585| PCV20 976 | 60,4 | PCV20 1456 | 67,3
o A StrOng Surge Of IPD was Observed N DeC2022 PCV15 2056 76,0 | PCV15 669 | 387 | PCV15 260 | 374 | PCVi5 650 | 402 | PCV15 1068 | 49,4 mm m
) PCV13 1976 73,0 | PCVA3 496 | 287 | PGVA3 216 | 31,0 | PGVA3 559 | 34,6 | PCVI3 943 | 436
. . . 1505 55,6 77 4.5 34 49 | _PCVI0 | 80 5,0 10 | 51
with SerOtype 3 case numbers StrOngly INncreasing. PCV7 1204 | 445| Ppevz 73 |42 Powz 32 | 46| Povz 77|48 Povz 106 | 49 100 [ ==PCV7%  ==PCV10% == PCV13% PCV15%  mmmPCV20% == PPV23% —e—V116% —e—PCV24% |
1 14 386 14,3 3 336 | 195 3 150 | 21,6 3 303 | 24,3 3 729 | 33,7 90 ~
* After the pandemic and during the surge, PCV13 | ittt e e oo, | ) 1f1p
) 4 v 183 6,8 87 5,0 33 4.7 19A 79 4,9 19A 95 4.4 = -0 I
. . 5[ 23F 179 66 19A | 70 4,1 32 4,6 72 4,5 87 20 | |
vaccine serotype prevalence increased to 45%. i - Y e R s B R e |3 | I II ||
7 125 4.6 62 3,6 29 4,2 11A 64 4,0 11A 73 3,4 s 60 I I
8| 6B 114 4,2 59 3,4 35F 27 3,9 35F 64 4,0 73 34 | S 0
- o[ 6A 99 3,7 58 34 24 3,4 59 3,7 68 3,1
* Current vaccine coverage for PCV13 among adults | w————1 R T T e I
1 19F 86 3,2 11A 51 3,0 18 2,6 48 3,0 35F 53 2,5 > 40
" [e]
=260 years of dage IS 43.6%, PCV15: 49.4%, PCV20: | s mTer| s | w0 T2 6123 s Tos] ec | ot |& 30
) ) 14| 2oF 61 2.3 6C 37 2,1 12 17 39 2,4 19F 43 2,0
0 . 0 15[ 12F 61 2.3 38 33 1,9 11 16 158 36 2,2 158 40 18 20
673 /0 PPV23 72 4 /0 16] ___ 11A 59 2,2 32 1,9 1 16 4 33 2,0 35 16 10
) ) 17 18C 53 20| 4 | 29 1,7 11 1,6 7C 31 1,9 33 1,5 I
18] _ 10A 44 1,6 28 1,6 10 1,4 - 28 1,7 30 1,4 0 o R [ N N
. ; 19 31 11| 33F | 27 16 9 13 19F 27 17 30 14 - - -
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cover 72.9% and 85.5% of current serotypes among | = e Tor T e o el e | 5 1 e+ os e T 07 5$88383%8 3385888888833 zczaazazazcsgsgcs
24 15B 19 0.7 i 20 1,2 7B 7 1,0 108B 13 0.8 13 0.6 Pneumococcal season
adUItS 260 years Of age. Pneumosil 1433 53,0 | Pneumosil 128 7,4 | Pneumosil 56 8,0 | Pneumosil 131 8,1 | Pneumosil 181 8,4
H 1204 45,2 H 1453 | 84.1 H 582 | 83,6 H 1333 | 825 H 1849 | 855
PCV24 2447 90,4 | PCV24 1188 | 688 | PCV24 472 | 678| PCV24 1081 | 669 | PCV24 1576 | 72,9

* The post-pandemic high level of IPD and the high
prevalence of PCV13 vaccine serotypes (also among
children) is alarming and needs careful observation.

Fig. 9: Serotype distribution among IPD isolates from adults 260 | Fig. 10: Serotype coverage of current and future vaccine
years of age in Germany. Single serotype prevalences are ranked. | formulations among IPD isolates from adults 260 years of age in

Germany.
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