
Background
 • Pneumococcal disease is an important public health 
problem affecting mainly the extremes of age1

 • In 2010, childhood pneumococcal vaccination with 
the 10-valent conjugate vaccine (PCV10) using 3+1 
schedule was introduced in the Brazilian National 
Immunization Program (NIP). In 2016, the schedule 
changed to 2+1 schedule. A vaccination coverage 
rate of ≥82% was achieved from 2011-20192

 • For older adults, routine pneumococcal vaccination 
is not available in the NIP. Few public centers across 
the country offer pneumococcal vaccine for at-risk 
populations3,4

Objective
 • To assess trends in mortality rate due to potential 
pneumococcal pneumonia from 2006-2019 in Brazil

Methods
 • Ecological time-series study using local databases 
evaluating the period before (2006-2009) and after 
(2011-2019) the childhood introduction of PCV10 
in the NIP. The year 2010 was excluded (transition 
period with low vaccination coverage)

 • Information on the number of deaths, by basic cause, 
were obtained using ICD-10 codes J13 and J15-J18. 
Annual mortality rate was calculated per 100,000 
people and stratified by age groups. The percentual 
difference of change in mortality was the difference 
between the average rates in the pre- and post-
vaccination periods 

 • Joinpoint regression was performed to assess annual 
percentual change (APC) for each line segment 
and average APC (AAPC) for 2 fixed intervals: all 
study period (2006 to 2019) and post-PCV10 period 
(2011 to 2019)

Results
 • During 2006-2019, 887,304 deaths by potential pneumococcal pneumonia 
occurred in all age groups. Nearly all cases (99.8%) were reported as 
unspecific pneumonia

 • The annual mortality rates (MR) for groups aged 60 to 64 and ≥65 
years were consistently higher in the post-PCV period compared to pre-
PCV10 period (Figure 1). In the post-PCV10 period, mean mortality rates 
substantially decreased in children aged <1 and 1-4 years and increased 
in adults aged 50 to 59, 60 to 64, and ≥65 years compared to pre-PCV10 
period (Table 1)

Figure 1. Mortality rate of pneumonia by age group in parallel with 
infant vaccination coverage, 2006-2019
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Table 1. Mean mortality rate by age groups for potential 
pneumococcal pneumonia in the pre-PCV10 period (2006-2009) 
and in the post-PCV10 period (2011-2019) in Brazil

Age group
(years)

Pre-PCV10 period  
(2006-2009)

Post-PCV10 period  
(2011-2019)

% change 
(95% CI)Mean (95% CI) Mean (95% CI)

All ages 23.91 (23.80, 24.02) 35.57 (35.49, 35.66) 48.80 (48.03, 49.58)

<1 55.77 (54.44, 57.13) 37.40 (36.67, 38.14) -32.94 (-35.00, -30.82)

1 to 4 6.85 (6.62, 7.08) 5.45 (5.31, 5.59) -20.44 (-23.76, -16.96)

5 to 17 1.33 (1.28, 1.39) 1.22 (1.19, 1.26) -8.20 -(12.68, -3.48)

18 to 49 4.94 (4.87, 5.01) 5.15 (5.10, 5.20) 4.16 (2.40, 5.95)

50 to 59 20.04 (19.71, 20.38) 23.97 (23.75, 24.19) 19.63 (17.37, 21.94)

60 to 64 36.96 (36.18, 37.74) 47.30 (46.80, 47.81) 27.99 (25.01, 31.06)

≥65 244.37 (243.03, 245.72) 324.03 (323.13, 324.93) 32.60 (31.78, 33.41)

Table 2. Joinpoint analysis for mortality rate trends due to 
potential pneumococcal pneumonia in Brazil, 2006-2019

Age 
(years)

Per time trend inflection
Entire period 

2006-2019

Post-PCV10 
period 

2011-2019

Period
APC 

(95% CI)
AAPC 

(95% CI)
AAPC 

(95% CI)

All ages
2006 - 2016 5.9* (5.4, 6.5)

4.3* (3.5, 5.0) 3.2* (2.2, 4.3)
2016 - 2019 -1.2 (-4.0, 1.8)

<1 2006 - 2019 -5.5* (-5.5*, -4.4) -5.5* (-5.5*, -4.4) -5.5* (-5.5*, -4.4)

1 to 4 2006 - 2019 -2.9* (-2.9*, -1.9) -2.9* (-2.9*, -1.9) -2.9* (-2.9*, -1.9)

5 to 17 2006 - 2019 -1.6* (-1.6*, -0.3) -1.6* (-1.6*, -0.3) -1.6* (-1.6*, -0.3)

18 to 49 2006 - 2019 0.1 (0.1, 1.4) 0.1 (0.1, 1.4) 0.1 (0.1, 1.4)

50 to 59
2006 - 2016 3.1* (3.1*, 4.1)

1.0 (1.0, 2.3) -0.3 (-2.1, 1.5)
2016 - 2019 -5.7* (-5.7*, -0.5)

60 to 64
2006 - 2016 4.0* (4.0*, 4.5)

2.2* (2.2*, 2.7) 1.0* (0.3, 1.8)
2016 - 2019 -3.8* (-3.8*, -1.7)

≥65
2006 - 2015 4.8* (4.8*, 5.5)

2.7* (2.7*, 3.3) 1.4* (0.5, 2.2)
2015 - 2019 -2.0* (-2.0*, -0.1)

 • In Joinpoint analysis, among those younger than 18 years old, 
significant decreasing trends in APC from 2006-2019 were observed. 
APC reductions of 5.5%, 2.9%, and 1.6% in age groups <1, 1 to 4, and 
5 to 17 years old were observed, respectively (Table 2)

 • Although the AAPC increased by 1.0% (95% CI: 0.3%; 1.8%) and 1.4% 
(95% CI: 0.5%; 2.2%) in the post PCV10 period for age groups 60-64 
years and ≥65 years, a significant decreasing trend was observed in 
APC in the late post-PCV period (2016-2019) in the same age groups 
(Table 2)
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Discussion 
 • For older adults, a significant increasing APC was seen 
from 2006-2016, followed by a significant downward trend 
in the late post-PCV10 period (2016-2019). Impacting these 
observations may be consider the following:
1. Increased use of mortality garbage from 2006-2016 

in older adults secondary to an aging population 
(pneumonia unspecified – J15.9, J18.9 – rated as top 5 
ill-defined causes). Workshops were held in 60 cities to 
improve the quality of coding data5-7

2. Successful implementation of public policies aiming to 
reduce the prevalence of smokers in the last decade 
(from 34.8% in 1989 to 10.5% in 2015)5,6

Conclusions
• In the post-PCV10 period, the mortality rate due 

to potential pneumococcal pneumonia declined 
mostly for infants. For older adults, the mortality 
trends have been consistently higher compared to 
groups younger than 18 years old

• A significant downward trend was seen in older 
adults in 2016-2019 period in population ≥50 years, 
but this was confounded by garbage codes. Further 
studies should evaluate indirect effects in older 
adults

• These findings may inform policy decisions focused 
on the need for pneumococcal disease prevention 
strategies in older adults
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