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24 Methods

25 Table S1 Definition of underlying conditions

ATCs for out-
patient diag- Minimum
Underlying condition ICD-10 code Diagnosis nosis DDD
Asthma J45 HDIA, NDIA or (“G” and | D11AHO05 180
M2Q and min 1 ATC) HO2AB
RO3A
RO3BA
RO3BC
RO3C
RO3DA
RO3DB
RO3DC
RO3DX05
RO3DX08
RO3DX09
RO3DX10
Chronic obstructive pul- = J44, 196 HDIA, NDIA or (“G” and | RO3A 1
monary disease M2Q) RO3BB
RO3C
RO3DX07
Diabetes mellitus, type 1 =~ E10 (NOT E11) HDIA, NDIA or (“G” and | A10A 180
M2Q and min 1 ATC)
Diabetes mellitus, type 2 = E11 HDIA, NDIA or (“G” und = A10A 180
M2Q and min 1 ATC) A10B
A10X
Depression F32, F33, F34 HDIA, NDIA or (“G” and - -
M2Q and min 1 FA-
Gruppe 68 OR 61 OR 60
OR 59 OR58 OR53 OR
51)
Coronary heart disease 120, 121, 122, 125 HDIA, NDIA or (“G” und = BO1AC 180
M2Q and min 1 ATC) CO1DA
C01DX11
C01DX12
co7
co8
CO9XA53
CO09XA54
C09%A
C09B
C09cC
C09D
Cc10
Heart failure 150 HDIA, NDIA or (“G” und = CO1A 180
M2Q and min 1 ATC) co3
co7
C09%A
C09B
C09cC
C09D



ATCs for out-

patient diag- Minimum
Underlying condition ICD-10 code Diagnosis nosis DDD
Osteoporosis M80, M81 HDIA, NDIA or (“G” and | - -
M2Q and min 1 FA-
Gruppe 10)
Rheumatoid arthritis MO05, M06 HDIA, NDIA or (“G” and = MO1A 1
M2Q and min 1 ATC) HO2AB
LO4AA
Chronic kidney disease N18, NO3 HDIA, NDIA or “G"” M2Q - -

Dialysis Dialysis costs >0 Only with sufficient - -
sample size

Immunodeficiency B20 —B24, R75,Z21,C00—  HDIA, NDIA or “G"” M2Q | - -
C97, D47.9, D55 - D59,

D70, D71, D73.0, Q89.01,

D73.5, D73.8, D76.1, D80 —

D90, G35, K50, K51, L40,

M07.0 - M07.3, M09.0,

L87.1, L93, M32, MO5,

MO06, M08, M09.0, M30.0,

M30.1, M31.3, M31.4,

M31.5, M31.6, M31.7,

M33, M34, M35.0, M35.1,

M35.2, M35.3, , M47.9,

N18, S36.04, 794, 794.8

26
27
28
29

30

31
32
33
34

ICD-10 10th revision of the International Classification of Diseases, ATC Anatomical Therapeutic Chemical code,
DDD daily defined dose, "G" assured diagnosis (German "gesichert"), HDIA main diagnosis (German "Hauptdi-
agnose"), NDIA secondary diagnosis (German "Nebendiagnose")

Table S2 Definition of complications

Complication

Severe complications
Pneumonia

Rib fracture

Hospital visit

Less severe complications
Otitis media
Encephalopathy
Abnormalities of breathing
Seizure

Inguinal and umbilical hernia
Intracranial hemorrhage
Incontinence

Loss of weight

Sarcopenia

Gait abnormality
Sensitivity

All-cause hospitalization

ICD-10 code

J12,)13, )14, )15, )16, J17, )18
$22.3,522.4

All, but excluding all codes specified above
and below

H65, H66, H67.8

G93.4

RO6

R25.2, R56

K40, K42

160, 161, 162, S06.4, S06.5, S06.6
N39.3, N39.42

R63.4

M62.5 (since 2018), R26.3

R26

All

Diagnosis criteria

M1Q,(HDIA, NDIA, “G“)
M1Q,(HDIA, NDIA, “G“)
M1Q

M1Q, (HDIA, NDIA, “G“)
M1Q,(HDIA, NDIA, “G“)
M1Q, (HDIA, NDIA, “G“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)
M1Q (HDIA, NDIA, “G*“)

M1Q

ICD-10 10th revision of the International Classification of Diseases, M1Q The complication needs to be present
in the same quarter as the initial pertussis-diagnosis either as an assured (German "gesichert"; "G") main diag-
nosis (German "Hauptdiagnose"; HDIA) or secondary diagnosis (German "Nebendiagnose"; NDIA).
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Results

3.1 Supplemental information on the study cohort

Table S3 Proportion of patients with underlying conditions in the database

Any UC
Asthma

Chronic obstructive pulmonary

disease
Osteoporosis
Rheumatoid arthritis
Depression
Immunodeficiency
Heart failure
Chronic heart disease
Chronic kidney disease
Type 2 diabetes
Type 1 diabetes

UC underlying condition

Table S4 Protocol of matching results

uc

Age (years)
Mean (SD) 60.4

(16.7)
Age groups (%)
18-49 22.3%
50-59 22.1%
> 60 55.6%
Sex (%)
Male 46.6%
Female 53.4%

2016
No UC

60.4
(16.7)

22.3%
22.1%
55.6%

46.6%
53.4%

2016

22.2%

4.0%

2.3%
1.8%
0.8%
7.4%
5.8%
1.4%
3.6%
1.4%
5.5%
0.5%

uc

60.6
(16.6)

23.4%
22.8%
53.8%

46.6%
53.4%

UC underlying condition, SD standard deviation

2017
23.2%
4.2%

2.4%
1.9%
0.9%
7.9%
6.3%
1.4%
3.7%
1.6%
5.8%
0.5%

2017
No UC

60.6
(16.6)

23.4%
22.8%
53.8%

46.6%
53.4%

uc

60.3
(17.1)

25.4%
23.2%
51.5%

46.8%
53.2%

2018
22.7%
4.2%

2.4%
1.8%
0.9%
7.9%
6.3%
1.5%
3.7%
1.7%
5.7%
0.5%

2018
No UC

60.3
(17.1)

25.4%
23.2%
51.5%

46.8%
53.2%

uc

60.7
(16.9)

26.2%
23.8%
50.0%

46.8%
53.2%

2019
23.5%
4.4%

2.5%
1.8%
0.9%
8.2%
6.6%
1.5%
3.8%
1.9%
5.9%
0.5%

2019
No UC

60.7
(16.9)

26.2%
23.8%
50.0%

46.8%
53.2%
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3.2 Pertussis incidence in patients with and without underlying condition based on the narrow-de-

fined study cohort

Note: In the narrow-defined study cohort, only the pertussis-specific diagnosis code "A37.0 pertussis
due to Bordetella pertussis" is included in the population definition. The broad-defined study cohort

additionally considers the pertussis-nonspecific diagnosis code "A37.9 pertussis, unspecified."

Table S5 Narrow definition, pertussis incidence (cases per 100,000) in persons with underlying condition per year

Underlying condition
Total
No underlying condition
Any underlying condition
Asthma
Chronic obstructive pulmonary
disease
Osteoporosis
Rheumatoid arthritis
Depression
Immunodeficiency
Heart failure
Chronic heart disease
Chronic kidney disease
Type 2 diabetes
Type 1 diabetes
NA insufficient sample sizes (n<8)

2016
8.3
7.6

10.4
14.0

15.9

NA
NA
12.5
12.1
NA
15.7
18.5
9.7
NA

2017

9.6
8.1
14.5
14.6

12.7

NA
NA
17.3
13.0
NA
10.5
NA
15.0
NA

2018
6.7
5.5

10.7
17.1

NA

NA
NA
12.1
10.5
NA
7.9
NA
7.5
NA

2019
6.4
4.9

10.9
15.2

15.1

17.3
NA
16.5
11.2
NA
9.1
NA
6.3
NA

Table S6 Narrow definition, pertussis incidence (cases per 100,000) in persons with underlying condition (UC) per year

and age group

2016

18- 50—
uc 49 59 60+
Total 15.3 5.5 3.9

No UC 15.7 5.0 2.3
AnyUC | 13.9 7.3 9.7
UC underlying condition

18-
49
16.9
16.6
17.9

2017
50—
59
9.3
6.7
18.0

60+
3.2
1.1

10.0

18-
49
12.7
12.1
14.7

2018

50—
59
4.2
2.7
9.2

60+
2.6
0.9
8.3

18-
49
10.6
10.5
11.2

2019
50—
59
4.9
1.9
14.9

60+
2.7
1.1
8.1



57 3.3 The risk of pertussis incidence in persons with underlying condition
58  The model shown in Figure 1 checks for multicollinearity in multimorbid patients but does not disen-

59 tangle the incremental effect of a multimorbid condition.

Parameter Adjusted OR 95%CI p-value
Age (5y interval) b 1.02 1.02 -1.02 <0.0001
SexW o 1.36 1.3-141 <0.0001
Asthma et 219 2.06 - 2.32 <0.0001
COPD [ 1.64 149 - 179 <0.0001
Osteoporosis et 1.39 1.23 -156 <0.0001
Rheumatoid arthritis e 1 0.84-116 0.9979
Depression et 171 1.61-181 <0.0001
Immunodeficiency et 175 1.62 - 189 <0.0001
Heart failure g 0.89 0.75-102 01293
Chronic heart disease ot 1.26 113-1.39 <0.0001
Chronic kidney disease 0.8 0.68-092 0.003
Type 2 diabetes ror 1.2 11-131 <0.0001
Type 1diabetes ot 1.09 0.86 -1.33 0.4174
I T T T T 1
0051 15 2 25 3
60
61 Figure S1 Summary of a single logistic regression model, adjusting for age, sex and each prevalent underlying condition

62 (UC), based on the broad pertussis definition. Study cohort: Rolling UC prevalence and pertussis incidence cohort, 2016—
63 2019. 5y 5 years, COPD Chronic obstructive pulmonary disease, C/ Confidence interval, OR Odds ratio, SexW female sex

64

65
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3.4 Pertussis-related complications

Table S4 Incidence (%) and absolute difference (percentage points) in the incidence in UC-cohorts experiencing pertussis-
related severe complications in the sensitivity analysis where a complication can also occur in the quarter before and
after the quarter of pertussis incidence

Less severe
Severe complications complications
Hospitaliza-
(V] o Overall tion Pneumonia Rib fractures Overall
% A % A % A % A % A
Disregarded 16.1 - 13.1 - 5.0 - 0.8 - 9.4 -
Yes 23.0 16.0 7.0 1.0 12.3
Any No | 125 | 0% | 115 [ * ] 39 [30] 07 | 93| 70 | 44
Yes 20.4 15.6 6.3 NA 17.5
Asthma No 15.7 4.6 12.8 2.8 48 1.5 NA NA 3.7 8.8
Yes 27.5 18.6 10.2 NA 19.8
COPD No 157 11.9 128 5.7 48 5.4 NA NA 90 10.7
Yes 28.7 27.0 9.6 NA 20.0
Osteo No 158 12.9 127 14.3 49 4.7 NA NA 92 10.8
Yes 24.7 16.9 NA NA 13.0
RA No 16.0 8.7 13.0 3.9 NA NA NA NA 9.4 3.6
Yes 23.9 15.4 6.1 NA 11.3
Depr Tno | 129 | %0 | 127 | 27| 48 |13 na | N g1 | 21
Yes 235 14.8 7.3 NA 13.6
Immun No 153 8.2 12.9 2.0 47 2.6 NA NA 90 4.7
Yes 49.2 31.1 14.8 NA NA
HF No 15.7 33.5 12.8 18.4 4.8 99 NA NA NA NA
Yes 30.7 20.2 9.8 NA 14.7
CHD No 15.6 151 12.8 7:5 4.8 >0 NA NA 9.2 >
Yes 37.7 16.9 11.7 NA 16.9
CKD No 15.7 219 13.0 3.9 49 6.8 NA NA 93 7.6
Yes 26.9 17.8 9.5 NA 13.0
DMT2 No 155 11.4 128 5.0 47 4.8 NA NA 92 3.8
Yes NA NA NA NA NA
DMT1 No NA NA NA NA NA NA NA NA NA NA

CHD Chronic heart disease; CKD Chronic kidney disease; COPD Chronic obstructive pulmonary disease; Depr
Depression; HF Heart failure; Immun Immunodeficiency; Osteo Osteoporosis; RA Rheumatoid arthritis; DMT1
Type 1 diabetes mellitus; DMT2 Type 2 diabetes mellitus; UC Underlying condition

NA Sample size too small (n < 8); A Absolute difference
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Parameter Adjusted IRR 95%CIl p-value
Any UC - 1.29 119-14 00085
Age group: 50-59 1.06 0.93-118 0.6429
Age group: 60+ - 1.59 146 - 1.71 0.0001
SexW 0.93 0.83-102 04024

77

78 Figure S2 Incidence risk of pertussis-associated severe complications in persons with any UC, negative binomial model,
79 adjusting for age groups, sex and UC. Note: Age group 18-49 years, sex (male) and no UC are reference groups.

80 UC Underlying condition, IRR incidence rate ratio, C/ confidence interval, sexW female sex

81

82
Parameter Adjusted IRR 95%CIl p-value
Any UC v 1.71 163 - 179 <0.0001
Age group: 50-59 1.01 091-111 09417
Age group: 60+ - 153 143 -163 <0.0001
SexW 0.93 085-1 0.2895

[ I I I I I |
33 0 05 1 15 2 2§ 3

84 Figure S3 Incidence risk of persistent pertussis-associated severe complications in the sensitivity analysis in persons with
85 any UC, negative binomial model, adjusting for age groups, sex and UC. Note: Age group 18-49 years, sex (male) and no
86 UC are reference groups

87 UC Underlying condition, IRR incidence rate ratio, C/ confidence interval, sexW female sex

88



