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High case fatality rate in 
individuals with Down 
syndrome and COVID- 19 in 
Brazil: a two- year report

Few studies have evaluated the outcomes 
of COVID- 19 in individuals with Down 
syndrome (DS), which indicated a higher 
association between DS and longer hospi-
talisation time, COVID- 19 severity and 
mortality rate.1–8 From these studies, four 
out of five have presented a small cohort 
with less than 40 individuals with DS and 
COVID- 19,1–4 except one report that has 
included 750 individuals.5 Thus, the real 
effect of COVID- 19 in individuals with 
DS is not entirely clear, and it would 
be important to know it, mainly for its 
importance as a risk factor for death. In 
this context, we compared the case fatality 
rate, the need for mechanical ventilation 
(MV) and the need for intensive care 
unit (ICU) hospitalisation between hospi-
talised individuals with DS infected by 
SARS- CoV- 2 and hospitalised individuals 
without DS also infected by SARS- CoV- 2, 
using a Brazilian public dataset.

We retrieved the data from the Brazilian 
Ministry of Health platform (https://open-
datasus.saude.gov.br/) that included epide-
miological data for severe acute respiratory 
infection (SARI) in Brazil, including the 
cases of severe acute respiratory syndrome 
(SARS) due to the COVID- 19. Among 
a total of 3 117 562 individuals with 
SARI, representing 2 years of COVID- 19 
pandemic in Brazil, 5152 individuals were 
identified as individuals with DS and were 
positive for SARS- CoV- 2 RT- PCR (G1). 
In addition, the second group of individ-
uals was enrolled, including individuals 
without DS and also infected by SARS- 
CoV- 2 (G2). For the last group, the exclu-
sion criteria were based on the absence of 
DS. For both groups, we excluded the indi-
viduals without confirmation of the SARS- 
CoV- 2 infection or individuals without the 
information for outcome (death or clin-
ical recovery) and comorbidities status to 
prove the DS diagnosis. Thus, it was set 
in two groups of study, those hospitalised 
individuals without DS (G2) and those 
hospitalised individuals with DS (G1). 
Both groups were positive for RT- PCR 
SARS- CoV- 2. We enrolled 1 493 385 indi-
viduals in the G2 after exclusion criteria 
(figure 1).

We calculated relative risk (RR) and 
95% CI for the case fatality rate, need 
for MV and need for ICU among G1 and 
G2 regarding only those who required 

hospitalisation. We assumed an alpha 
error of <0.05. We did the statistical anal-
ysis in the Statistical Package for the Social 
Sciences (IBM SPSS Statistics for Macin-
tosh, V.27.0). We draw the figures 2 and 

3 using GraphPad Prism V.9.0.0 for Mac, 
GraphPad Software, San Diego, California 
USA, www.graphpad.com.

We observed a higher case fatality 
rate in individuals from G1 (42.3% vs 
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Figure 1 Selection of the individuals hospitalised due to Coronavirus Disease (COVID)- 19 in 
Brazil based on Down syndrome (DS) status. We retrieved the data from the Brazilian Ministry 
of health platform (https://opendatasus.saude.gov.br/). The study comprised the period from 29 
December 2019 to 20 March 2022. RT- PCR, real- time PCR; SARS- CoV- 2, severe acute respiratory 
syndrome Coronavirus 2.

Figure 2 The case fatality rate in individuals with Down syndrome (DS) and Coronavirus Disease 
(COVID)- 19 versus individuals with COVID- 19 and without DS regarding the death (general) and 
the need for mechanical ventilation. We presented the percentage of death and the relative risk 
(RR) and 95% confidence interval (95% CI). We retrieved the data from the Brazilian Ministry 
of health platform (https://opendatasus.saude.gov.br/). The study comprised the period from 29 
December 2019 to 20 March 2022. SARS- CoV- 2, severe acute respiratory syndrome Coronavirus 2.
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35.5%; RR=1.193; 95% CI=1.156 to 
1.232) when compared with G2 (figure 2; 
online supplemental table 1). The case 
fatality rate was also higher in individuals 
from G1 without MV support (21.0% vs 
15.5%; RR=1.361; 95% CI=1.184 to 
1.564) or who received non- invasive 
MV (29.8% vs 24.7%; RR=1.205; 95% 
CI=1.135 to 1.279) when compared with 
G2 (figure 2; online supplemental table 
3). No differences in case fatality rate 
between the groups occurred regarding 
the invasive MV status (77.2% vs 78.6%; 
RR=0.982; 95% CI=0.954 to 1.010) 
(figure 2; online supplemental table 3). 
Individuals from G1 were more frequently 
associated with need of ICU hospital-
isation (47.4% vs 39.0%; RR=1.216; 
95% CI=1.180 to 1.253) (online supple-
mental table 1) and invasive MV (29.6% 
vs 22.2%; RR=1.180; 95% CI=1.144 to 
1.218) (online supplemental table 2) when 
compared with G2. We also presented the 
descriptive data for demographic features 
and comorbidities of hospitalised indi-
viduals infected with SARS- CoV- 2 who 
presented SARS regarding the DS diag-
nosis in table 1. Finally, we presented the 
distribution of the individuals during the 
study period in figure 3.

To the best of our knowledge, our study 
evaluated the largest number of individ-
uals with DS and COVID- 19.1–8 Also, our 
and previous studies have observed a high 
case fatality rate among individuals with 
DS and COVID- 19, regardless of the need 
for MV, demonstrating that those patients 
might be more susceptible to SARS- CoV- 2 
clinical complications. Four out of the 
five studies have analysed the risk for 
death in individuals with DS and positive 
for COVID- 19, and different risks were 
observed in each one as a 24- fold increase,2 
10- fold increase1 and 2.5- fold5 mortality 
rate. In contrast, one study has observed a 
similar case fatality rate among individuals 
with DS and COVID- 19 when compared 
with other individuals positive for SARS- 
CoV- 2 infection.4 Moreover, four out of 
five studies have presented the case fatality 
rate with a wide range of confidence inter-
vals, except Huls et al5 due to the larger 
sample size. Although our RR for death 
risk was relatively small compared with 
other studies, the CI range was shorter, 
reflecting our sample size statistical power 
and, maybe, a real- life scenario.

The significant need for ICU among 
individuals with DS and COVID- 19 has 
also been observed in one previous study,5 
indicating the presence of a more severe 
clinical condition in these individuals. 
In the same way, the significant need 
for invasive MV in individuals with DS, 

Table 1 Descriptive data for demographic features and comorbidities of hospitalised individuals 
infected with severe acute respiratory syndrome Coronavirus 2 (SARS- CoV- 2) who presented 
severe acute respiratory syndrome regarding the Down syndrome diagnosis

Marker Data Down syndrome; n (%) No Down syndrome; n (%)

Sex Female 2530 (49.1) 672 072 (45.0)

  Male 2620 (50.9) 821 133 (55.0)

  Missing data 2 (0.0) 180 (0.0)

Race White 2475 (48.5) 665 971 (44.8)

  Black 197 (3.9) 63 920 (4.3)

  Asian 44 (0.9) 14 349 (1.0)

  Pardos (multiracial background) 1690 (33.1) 497 389 (33.5)

  Indigenous 12 (0.2) 2438 (0.2)

  Missing data 682 (13.4) 240 878 (16.2)

Age Infancy period (<1 yo) 151 (2.9) 7219 (0.5)

  Childhood period (1–12 yo) 221 (4.3) 12 451 (0.8)

  Youth period (13–24 yo) 414 (8.0) 25 892 (1.7)

  Maturity period (25–60 yo) 2919 (56.7) 739 981 (49.6)

  Presenile period (61–72 yo) 779 (15.1) 351 736 (23.6)

  Senile period (73+ yo) 668 (13.0) 355 953 (23.6)

Place of residence Urban 4383 (85.1) 1 257 973 (84.2)

  Rural 296 (5.7) 66 584 (4.5)

  Peri- urban 17 (0.3) 4688 (0.3)

  Missing data 456 (8.9) 164 131 (11.0)

Comorbidities       

  Any Yes 5152 (100.0) 1 001 312 (67.0)

  No – 492 073 (33.0)

  Cardiopathy Yes 1847 (35.9) 506 305 (33.9)

  No 3260 (63.3) 985 815 (66.0)

  Missing data 45 (0.9) 1265 (0.1)

  Haematological 
disorder

Yes 394 (7.6) 9687 (0.6)

  No 4673 (90.7) 1 481 471 (99.2)

  Missing data 85 (1.6) 2227 (0.1)

  Hepatic disorder Yes 403 (7.8) 11 843 (0.8)

  No 4672 (90.7) 1 479 385 (99.1)

  Missing data 77 (1.5) 2157 (0.1)

  Diabetes mellitus Yes 1314 (25.5) 365 400 (24.5)

  No 3778 (73.3) 1 126 638 (75.4)

  Missing data 60 (1.2) 1288 (0.1)

  Asthma Yes 416 (8.1) 39 532 (2.6)

  No 4663 (90.5) 1 451 767 (97.2)

  Missing data 73 (1.4) 2086 (0.1)

  Neurological disorder Yes 546 (10.6) 54 265 (3.6)

  No 4528 (87.9) 1 441 583 (96.2)

  Missing data 78 (1.5) 2065 (0.1)

  Chronic lung diseases Yes 429 (8.3) 50 040 (3.4)

  No 4649 (90.2) 1 441 008 (96.5)

  Missing data 74 (1.4) 2265 (0.2)

  Immunosuppressive 
disorder

Yes 346 (6.7) 35 497 (2.4)

  No 4731 (91.8) 1 455 361 (97.5)

  Missing data 75 (1.5) 2465 (0.2)

  Kidney disorder Yes 349 (6.8) 52 885 (3.5)

  No 4728 (91.8) 1 438 304 (96.3)

  Missing data 75 (1.5) 2131 (0.1)

  Obesity Yes 829 (16.1) 140 053 (9.4)

  No 4222 (81.9) 1 345 504 (90.1)

  Missing data 101 (2.0) 7760 (0.5)

Intensive care unit Yes 2225 (47.4) 515 748 (39.0)

  No 2471 (52.6) 808 000 (61.0)

Continued

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp-2021-207802 on 28 June 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
https://dx.doi.org/10.1136/jclinpath-2021-207802
http://jcp.bmj.com/


3Boschiero MN, et al. J Clin Pathol Month 2022 Vol 0 No 0

Correspondence

similar to one previous study,4 reflects the 
severe clinical condition of these individ-
uals. In addition, the absence of a higher 
case fatality rate among individuals with 
DS who required invasive MV compared 
with those without DS can reflect the 

adjustments performed during the inva-
sive MV that controlled the clinical mani-
festations equally and demonstrated equal 
success independently of DS diagnosis.

Curiously, as discussed by Illouz and 
collaborators, the extra chromosome 

21, observed in individuals with DS, can 
alter the expression levels of several genes 
related to the immune response as an 
amyloid- beta precursor protein, synapto-
janin- 1, intersectin- 1 and transmembrane 
protease serine 2, facilitating the SARS- 
CoV- 2 infection.3

As explained before, individuals 
with DS are more susceptible to worse 
outcomes, and due to that, they should be 
considered an important risk population 
for severe COVID- 19. Several special-
ised measures should be taken to explain 
how to use facial masks, sanitise hands 
properly and the importance of social 
isolation, not only for individuals but 
also for their families, once most of these 
individuals are dependent on their family 
members. In addition, individuals with DS 
have presented the type 1 interferon gene 
constitutively activated, being one of the 
factors associated with a worse vaccine 
response in this group.3 Thus, individ-
uals with DS should be a priority group in 
the COVID- 19 vaccination plan to miti-
gate the enhanced death risk and, conse-
quently, worse vaccine immune response.

In conclusion, individuals with DS 
presented a more severe impact of the 
SARS- CoV- 2 infection, with enhanced 
case fatality rate, the need for MV, and 
ICU hospitalisation; thus, specialised care 
should be directed to this group as well as 
priority in the vaccination plan.
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Marker Data Down syndrome; n (%) No Down syndrome; n (%)

Mechanical ventilatory 
support

Invasive 1382 (29.6) 289 657 (22.2)

Non- invasive 2533 (54.3) 778 689 (59.7)

None 747 (16.0) 237 062 (18.2)

Outcomes Death 2973 (57.7) 963 967 (64.5)

  Clinical recovery 2179 (42.3) 529 418 (35.5)

We presented the data as the number of individuals (n) and percentage (%). yo, years of age.
We retrieved the data from the Brazilian Ministry of Health platform (https://opendatasus.saude.gov.br/). The study comprised 
the period from 29 December 2019 to 20 March 2022.

Table 1 Continued

Figure 3 Distribution of hospitalised individuals with the severe acute respiratory syndrome 
(SARS) due to Coronavirus Disease (COVID)- 19 in Brazil according to Down syndrome diagnosis. 
We presented the data distributed according to the (A) Down syndrome and (B) other individuals 
with SARS- CoV- 2 infection. We retrieved the data from the Brazilian Ministry of health platform 
(https://opendatasus.saude.gov.br/). The study comprised the period from 29 December 2019 to 20 
March 2022.
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Table S1. Clinical evolution for intensive care and outcome in individuals positive for SARS-CoV-2 infection 

in Brazil regarding Down syndrome (DS) diagnosis. 

Groups 
Intensive care unit* Total 

RR 95%CI 
Yes No  

SARS-CoV-2 515,748 (39.0%) 808,000 (61.0%) 1,323,748 Reference 1 

SARS-CoV-2 and DS 2,225 (47.4%) 2,471 (52.6%) 4,696 1.216 1.180 to 1.253 

Groups 
Outcome 

Total RR 95%CI 
Death Clinical cure 

SARS-CoV-2 529,418 (35.5%) 963,967 (64.5%) 1,493,385 Reference 1 

SARS-CoV-2 and DS 2,179 (42.3%) 2,973 (57.7%) 5,152 1.193 1.156 to 1.232 

 

We presented the data as the number of individuals (N) and percentage (%). SARS-CoV-2, Severe Acute 

Respiratory Syndrome Coronavirus 2; RR, relative risk; 95%CI, 95% confidence interval. We did the statistical 

analysis using the chi-square test. We adopted an alpha of 0.05. *, missing data occurred in 170,093 cases. 

 

 

Table S2. Ventilatory support* in individuals with SARS-CoV-2 infection in Brazil regarding Down syndrome 

(DS) diagnosis. 

SARS group Invasive Non-invasive None Total 

SARS-CoV-2 289,657 (22.2%) 778,689 (59.7%) 237,062 (18.2%) 1,305,408 

RR (95%CI) Reference Reference Reference  

SARS-CoV-2 and DS 1,382 (29.6%) 2,533 (54.3%) 747 (16.0%) 4,662 

RR (95%CI) 1.180 (1.144 to 1.218) 1.007 (0.989 to 1.026) 1  

 

We presented the data as the number of individuals (N) and percentage (%). SARS-CoV-2, Severe Acute 

Respiratory Syndrome Coronavirus 2; RR, relative risk; 95%CI, 95% confidence interval. We did the statistical 

analysis using the chi-square test. We adopted an alpha of 0.05. *, missing data occurred in 188,467 cases. 

 

 

Table S3. Clinical evolution for mechanical ventilation* and death in individuals with SARS-CoV-2 infection in Brazil 

regarding Down syndrome (DS) diagnosis. 

Ventilatory 

Support 

Group 
Death Recovery Total 

RR 95%CI 

Invasive SARS-CoV-2 227,807 (78.6%) 61,850 (21.4%) 289,657 Reference 1 

  SARS-CoV-2 and DS 1,067 (77.2%) 315 (22.8%) 1,382 0.982 0.954 to 1.010 

Non-invasive SARS-CoV-2 192,661 (24.7%) 586,028 (75.3%) 778,689 Reference 1 

  SARS-CoV-2 and DS 755 (29.8%) 1,778 (70.2%) 2,533 1.205 1.135 to 1.279 

None SARS-CoV-2 36,619 (15.5%) 200,443 (84.5%) 237,062 Reference 1 

 SARS-CoV-2 and DS 157 (21.0%) 590 (79.0%) 747 1.361 1.184 to 1.564 
 

We presented the data as the number of individuals (N) and percentage (%). SARS-CoV-2, Severe Acute 

Respiratory Syndrome Coronavirus 2; RR, relative risk; 95%CI, 95% confidence interval. We did the statistical 

analysis using the chi-square test. We adopted an alpha of 0.05. *, missing data occurred in 188,467 cases. 
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