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Aluna de Doutorado - Tese: O impacto da pandemia de COVID-19
em populacdes vulneraveis: acdes de controle e mitigacao

Mestre em Engenharia de Producao (PUC-Rio) - Dissertacao:

Modelo de otimizagao para localizacao de hospitais de campanha para
COVID-19

Pesquisadora no Instituto Tecgraf/ PUC-Rio - Atuando em projetos
relacionados a apoio a decisao e otimizacao de processos no cuidado a
saude utilizando técnicas de pesquisa operacional e ciéncia de dados

Integrante do Nucleo de Operacgdes e Inteligéncia em Saude (NOIS/PUC-
Rio)



Introducao

» Analise comparativa antes-e-depois para avaliar o impacto de uma intervencdao multicomponente em
comunidades vulneraveis do Rio de Janeiro

+* Detectar casos e reduzir a mortalidade por COVID-19 na regido

» Complexo da Maré
** 92 bairro mais populoso do Rio de Janeiro
s Aproximadamente 130.000 moradores
% 16 favelas

% Area de 5 km?



Meétodos - Desenho do estudo

Map of Rio de Janeiro municipality




Meétodos - Desenho do estudo

Socioeconomic indicators

Local

Rio de Janeiro Capital
Maré

Rocinha

Cidade de Deus

Mangueira

Population

6.320.446
129.770
69.356
36.515

17.835

SPI

0.609

0.547

0.533

0.559

0.537

HDI-M

0.771
0.686
0.663
0.670
0.628

% Population
aged 60
years or

older

15%
7%
6%

10%

9%

Income per
person

$165.33
S 79.16
S 81.76
S 89.78

S 82.16

HDI
educati
on

0.673
0.510
0.461
0.543
0.429

Population
density
(person /
hectare)

67
316
1.493
288

236




Meétodos - Desenho do estudo

Socioeconomic indicators

% Population Population
aged 60 Income per HDI densit
Local Population SPI HDI-M g P educati ¥
years or person (person /
on
older hectare)
Rio de Janeiro Capital 6.320.446 0.609 0.771 15% $165.33 0.673 67
Maré 129.770 0.547 0.686 7% S 79.16 0.510 316
Rocinha | 69.356 | 0.533 0.663 6% $ 8176  0.461 1.493
Cidade de Deus 136515 | 0559 0.670 10% $89.78  0.543 288
Mangueira 17.835 0.537 0.628 9% S 82.16 0.429 236

123.706



Metodos — Intervencao multicomponente

Overview of the integrated model for healthcare and surveillance in favelas

Engajamento
d H d d e Eami linity engagemen Active testing and contact acinge TeStage m
a Com U nl a e eiiformative contenton Artificial Intelligenc&ifore
Ewsletter and'Sact | | detection of cas€s
Monitoring pandemic progression®

Researchinstitutes, NGOs and o

Isolamento seguro QR o/ mecic . .megmiﬂﬁ‘iﬁii#fﬁé‘ﬂﬁé‘ﬁri'gljg.
Telemedicina |



Métodos - Fonte de dados

Dados Primarios Dados Secundarios
Dados do Bem &@ Sistemas de Informacao de Vigilancia
Testes positivos e negativos ;é@ Epidemioldgica - eSUS VE e SIVEP-Gripe

Casos e 6bitos por COVID-19

NT Isolamento Seguro E& Telemedicina

— Participantes do programa de isolamento —=5  Atendimentos por especialidade




Métodos - Desfechos e Variaveis

Desfecho primario Variaveis

o

e (Casos e obitos por 100.000 habitantes ajustados por * Numero de exames realizados
idade e sexo™ * Total de consultas

* Total de individuos incluidos no programa de isolamento

Desfecho secundario
Periodos

* Taxa de letalidade ajustada por idade e sexo * * Antes o inicio da intervencdo (mar¢o/2020 a agosto/2020)

e Taxa de positividade
* Apo6s o inicio da intervengdo (setembro/2020 a abril/2021)

Grupos: intervengdo e controle

* As taxas foram ajustadas considerando a populacdo do municipio do Rio de Janeiro como referéncia
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Resultados — Progressao da pandemia

A-Testing Project outputs from September 2020 to April 2021

Medical appointments Tests

Participants

6000 4

40004

20004

o
L

1504

1004

501

Result . Negative . Positive

Se prUZO 0Oct2020 0v/2020 Dec/2020 Jan/2021 Feb/2021 Mar/2021 Apr 12021

B - Telehealth

Sep/2020  Oct2020  Nov/2020  Dec/2020  Jan/2021 Feb/2021  Mar2021  Apr/2021

C - Home isolation program

Sep/2020  OcY2020  Nowi2020  Deci2020  Jan/2021  Feb/2021  Mar2021  Apr/2021

29,592 RT-PCR tests were performed in Maré
* 3,478 testes positivos
97,5% (3.478/3.569) of total reported cases by the municipality’s

monitoring system were identified by the project

3,175 medical appointments
5,577 appointments (psychology, nursing, clinic attendance)
* 1,478 patients needed psychological appointments

747 residents exposed to or contaminated by COVID-19 received
follow-up
98% guaranteed the isolation because of the supplies received

* 87% maintained isolation for more than 14 days
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Resultados — Progressao da pandemia

Relative change of pandemic indicators before (March/2020 - August/2020) and after (September/2020 - April/2021) the
intervention period comparing intervention (Maré) and control (Rocinha, Cidade de Deus, Mangueira) groups

Intervention group

Control group

(Maré) (Rocinha, Cidade de Deus, Mangueira)
Before After Relative Before After Relative
intervention intervention  Change intervention intervention Change
Cases 1366 3470 154% 1528 2938 92%
PR - e -
Standardisedt Cases per 100,000 72 101 i 40% : 84 93 v 11% :
Average Standardised cases/100,000 per week* 78 (18.8) 88 (15.5) 13% 65 (18.3) 98 (18.2) 51%
Deaths 199 80 -60% 188 136 -28%
e - e -
Standardised Deaths per 100,000 16 4 " -75% 15 7 ' -53%
Average Standardised deaths/100,000 per week* 14 (7.7) 4(1.2) -73% 14 (6.0) 7 (1.6) -50%
o - mmo -
Standardised Case-fatality ratio 1 14.90%; 3.40% -71% 113.40% 6.30% -53%

TStandardized rates were adjusted by age and sex, *Mean (SD).



Resultados — Progressao da pandemia

Relative change of pandemic indicators before (March/2020 - September/2020) and after (September/2020 - April/2021) the
intervention period comparing intervention (Maré) and control (Rocinha, Cidade de Deus, Mangueira) groups

Intervention group

Control group

(Maré) (Rocinha, Cidade de Deus, Mangueira)
Before After Relative Before After Relative
intervention intervention  Change intervention intervention Change
Cases 1366 3470 154% 1528 2938 92%
PR - e -
Standardisedt Cases per 100,000 72 101 i 40% : 84 93 v 11% :
Average Standardised cases/100,000 per week* 78 (18.8) 88 (15.5) 13% 65 (18.3) 98 (18.2) 51%
Deaths 199 80 -60% 188 136 -28%
PR - e -
Standardised Deaths per 100,000 16 4 " -75% 15 7 ' -53%
Average Standardised deaths/100,000 per week* 14 (7.7) 4(1.2) -73% 14 (6.0) 7 (1.6) -50%
Standardised Case-fatality ratio 14.90% 3.40% | 71% ! 13.40% 6.30% | -53% !

TStandardized rates were adjusted by age and sex, *Mean (SD).



Modelo — Regressao de Poisson

log(Ytg) = PBo + 1T + B2D + B3TD +log(dy) + &4
where:
Y;,- was outhe cnt of cases or deaths at week t, in the group g;
By, the intercept;
T, an indicator for the period after the intervention (versus before);
D, an indicator of group exposure to the intervention (versus control) ;
log(d;, ), an offset for the population of the group; and
&, the error term.

The primary association of interest was the ratio of rate ratios (RRR) measuring the before-

after change in a place exposed to the intervention versus unexposed places (exp(f3)).
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Estimated intervention effect in the progression of COVID-19 standardised
(A) cases and (B) deaths per 100,000 population

Standardised Cases per 100,000 population

Standardised Deaths per 100,000 population

N

o

o
L

o
=
L

=]
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L

o
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604

40+

204

A - Cases

After Intervention
RRR: 1.26 (95% CI: 1.24-1.27)

Before Intervention

I
t T T g T
36/2020  40/2020 50/2020 07/2021 1712021

Epidemiological week

T T T
10/2020 20/2020 30/2020

B - Deaths

After Intervention
RRR: 0.52 (95% Cl: 0.50-0.54)

Before Intervention

'
36/2020 40/2020 50/2020 07/2021 17/2021

Epidemiological week

10/2020 2012020 30/2020

RRR: Ratio of rate ratios

O numero de casos de COVID-19 notificados por
semana aumentou 26% na Maré apods o inicio da
intervencao

= Intervention

= Control

A intervencao reduziu 48% das taxas de 6bitos
notificados por semana na Maré.
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