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SHORT NOTE

TEMPORAL TRENDS OF VENTILATOR-
ASSOCIATED PNEUMONIA IN ADULT INTENSIVE 

CARE UNITS IN THE MUNICIPALITY OF 
GOIÂNIA, GOIÁS, BRAZIL
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ABSTRACT

Given the potential for morbidity and mortality of ventilator-associated pneumonia (VAP), the 
profile of these infections in adult intensive care units was evaluated in the city of Goiânia. Data 
were collected from a secondary base in the Department of Prevention and Control of Infection 
in Health Services, of the Municipal Health Department of Goiânia, from 2014 to 2016, in 
private (82.7%), public (17.2%), and philanthropic (6.0%) health care services. The rate of use 
of mechanical ventilation did not change significantly over the three years (32.6%). However, 
there was a decrease in the mean of VAP incidence density, and in 2016 there was a reduction 
of 7% in the 90th percentile. These reductions highlight the benefit of the implementation and 
adherence to bundles by the multidisciplinary team.
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Intensive Care Units (ICUs) receive critically ill patients who are 
classified as at high risk for infection (Sousa et al., 2017), and ventilator-
associated pneumonia (VAP) is a common healthcare-associated infection 
(HAI) in patients in these units (ANVISA, 2017a; Leal & Nunes, 2019). 
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VAP is defined as a pneumonia in a mechanically ventilated patient 
for a period longer than two days when on the date of infection the patient 
was on the mechanical ventilator or this had been removed the day before 
(ANVISA, 2017a). This infection has significant clinical relevance due to its 
high frequency, associated mortality, costs and use of antimicrobials (Pombo et 
al., 2010; Rodrigues et al., 2016; Leal & Nunes, 2019). Historically, according 
to the Centers for Disease Control and Prevention, 10% to 20% of ventilated 
patients developed VAP (Klompas et al, 2014), and it is estimated that 
approximately 33% of patients with VAP die as a direct result of this infection 
(ANVISA, 2013; ANVISA, 2017b).

Epidemiological data on VAP in Brazilian hospitals are still imprecise. 
Data from the State of São Paulo, from 2015, showed that the mean incidence 
density of VAP was 9.87 cases per 1,000 days of mechanical ventilator use in 
an adult ICU (ANVISA, 2017b). In addition to all the cost and harm to the 
patient, VAP is a marker regarding quality of care, being a disease that signifies 
an adverse event (Nascimento et al., 2019).

Given that, and considering that HAI surveillance is an indispensable 
factor to understand, identify, implement actions and devise strategies 
aimed at reducing infection rates and providing patient safety, the profile of 
VAP infections was analysed in adult ICUs in the Municipality of Goiania, 
Goias, Brazil. The population in the study were adult inpatients in 41 ICUs 
from eight public (including two philanthropic) and 33 private hospitals. 
Data were obtained from a secondary database available at the Department 
of Prevention and Control of Infection in Health Services, of the Municipal 
Health Department of Goiânia, using the FormSUS form, from 2014 to 2016. 
All health care services that have ICU beds performed HAI notifications 
through the FormSUS form (ANVISA, 2018). The study was approved by a 
research ethics committee (opinion number: 1.269.485).

All VAP notifications from adult ICUs in the city of Goiânia were 
included, and all forms that were repeated, incomplete, presented errors or any 
inconsistent data were excluded. The rate of use of mechanical ventilation and 
VAP incidence density were obtained from the calculation of VAP prevalence 
for each indicator (ANVISA, 2017c). Statistical analysis were performed using 
the SPSS program (version 22). Descriptive analysis (absolute and relative 
frequency, mean, percentile and standard deviation) was performed according 
to the type of variable (categorical or continuous). Incidence density of VAP 
and the rate of use of ventilator-day were calculated, with 95% confidence 
intervals, and associations that obtained p < 0.05 were considered statistically 
significant.

A total of 1,988 HAI notification forms from 41 adult ICUs were 
analysed (this number varied due to the opening and closing of some units 
(Table), most of which were located in private health care facilities (82,7%), 
followed by public facilities (17.2%). Among these units, 28.6% were teaching 
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activity scenarios. Even with the increase in the number of health care services 
that notified VAP, mechanical ventilator use rate did not change significantly 
over the three years (32.6%). However, there was a decrease in the distribution 
of VAP incidence density (Table).

The use of mechanical ventilation is a prominent factor for the 
development of VAP (Mota et al., 2017; Kock & Maurici, 2018). In this study, 
despite the increase in the number of hospitals with ICU beds that reported 
VAP, reflecting what happened nationwide (ANVISA, 2017c), the rate of 
mechanical ventilator use in adult ICUs remained stable over the period 
evaluated (mean of three years).  The incidence density of VAP decreased by 
5.2%, and in 2016 there was a reduction of 7% in the 90th percentile. A cohort 
study performed on adults ICUs in the South region of Brazil with 120 patients 
showed the duration of mechanical ventilation as a risk factor for VAP (p = 
0.001) and the mean duration of mechanical ventilation was 13.1 days (Kock 
& Maurici, 2018). Fortaleza et al. (2020) also reported the positive impact 
of implementing bundles for preventing VAP. These authors also noted that 
surveillance regarding adherence to the package of VAP prevention measures 
reduced the incidence of other HAIs.

The incidence density of VAP reduction evidenced in this study may 
be related to the use of bundles, packages of interventions for the prevention of 
HAI, and training of health care workers in caring for patients using mechanical 
ventilation (Hiil, 2016; Mota et al., 2017; Lourençone et al., 2019; Fortaleza 
et al., 2020). These preventive measures for VAP include, among others: 
judicious use of neuromuscular blockers, care with the ventilator circuit; 
indication and care of humidifiers; indication and care of the aspiration system; 
avoiding unscheduled (accidental) extubation and reintubation; cuff pressure 
monitoring; preference for orotracheal intubation; enteral tube in gastric or 
post-pyloric position; respiratory assistance product reprocessing. When these 
measures are applied simultaneously, the incidence rate of VAP is minimized, 
thus favouring patient safety (ANVISA, 2017a). A study performed in two 
medical-surgical ICUs in Brazil showed that the implementation of a bundle 
for preventing VAP, which had 53% of adherence, achieved a sustained trend 
towards reduction over time in overall HAI (p = <0.001), including VAP (p = 
<0.001) (Fortaleza et al., 2020).

Early and accurate VAP diagnosis is another relevant factor in assessing 
the rate of infection. Literature reviews about tests/criteria used to diagnose 
VAP evidenced the need for a standardised approach (Al-Omari et al., 2021), 
and possibly unnecessary antimicrobial utilization (Fernando et al., 2020), and 
a data-driven composite reference standard was suggested (Al-Omari et al., 
2021). 



330 J Trop Pathol Vol. 50 (4): 327-332. oct-dec. 2021

Ta
bl

e.
 M

ec
ha

ni
ca

l 
ve

nt
ila

tio
n 

(M
V

) 
ut

ili
za

tio
n 

ra
te

, 
in

ci
de

nc
e 

de
ns

ity
 (

ID
) 

of
 v

en
til

at
or

-a
ss

oc
ia

te
d 

pn
eu

m
on

ia
 (

VA
P)

 a
nd

 
pe

rc
en

til
es

 o
f t

he
 d

is
tri

bu
tio

n 
of

 in
ci

de
nc

e 
de

ns
iti

es
 o

f i
nf

ec
tio

ns
 in

 in
te

ns
iv

e 
ca

re
 u

ni
ts

 in
 G

oi
ân

ia
, b

et
w

ee
n 

20
14

 a
nd

 2
01

6.

Ye
ar

N
º 

ho
sp

ita
ls

N
º p

at
ie

nt
-

da
y

M
ea

n
VA

P
M

ea
n 

M
V-

da
y

U
til

iz
at

io
n 

ra
te

 M
V

 
(m

ea
n)

ID
 V

A
P 

(m
ea

n)
Pe

rc
en

til
e

10
%

25
%

50
%

75
%

90
%

20
14

36
16

00
06

28
.2

15
32

.4
32

.4
19

.8
6.

3
9.

4
18

.7
27

.1
36

.0
20

15
39

15
53

17
18

.4
13

97
.1

32
.7

15
.8

4.
0

8.
7

13
.4

22
.8

30
.0

20
16

41
16

16
70

18
.6

14
43

.6
32

.4
14

.6
2.

9
6.

9
12

.6
21

.3
29

.0

Th
er

e 
w

as
 n

o 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t d
iff

er
en

ce
 in

 th
e 

in
ci

de
nc

e 
de

ns
ity

 o
f V

A
P 

be
tw

ee
n 

pu
bl

ic
 a

nd
 p

riv
at

e 
ho

sp
ita

ls
 in

 
th

is
 s

tu
dy

. H
ow

ev
er

, R
os

en
th

al
 e

t a
l. 

(2
01

1)
 re

po
rte

d 
a 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 b
et

w
ee

n 
ac

ad
em

ic
 a

nd
 p

ub
lic

 h
os

pi
ta

ls
 (1

3.
2 

ve
rs

us
 

2.
4 

VA
P 

pe
r t

ho
us

an
d 

da
ys

 o
f m

ec
ha

ni
ca

l v
en

til
at

io
n 

- p
< 

0.
00

1)
, a

nd
 a

ca
de

m
ic

 a
nd

 p
riv

at
e 

ho
sp

ita
ls

 (1
3.

2 
ve

rs
us

 4
.9

 V
A

P 
pe

r 
th

ou
sa

nd
 d

ay
s o

f m
ec

ha
ni

ca
l v

en
til

at
io

n 
- p

 <
 0

.0
01

) i
n 

16
 d

ev
el

op
in

g 
co

un
tri

es
.

In
 c

on
cl

us
io

n,
 th

e 
ra

te
 o

f m
ec

ha
ni

ca
l v

en
til

at
or

 u
se

 in
 a

du
lt 

IC
U

s 
re

m
ai

ne
d 

st
ab

le
 th

ro
ug

ho
ut

 th
e 

pe
rio

d 
ev

al
ua

te
d,

 a
nd

 
th

er
e 

w
as

 a
 d

ec
re

as
e 

in
 th

e 
m

ea
n 

in
ci

de
nc

e 
de

ns
ity

 o
f V

A
P.

 T
hi

s 
in

fe
ct

io
n 

re
du

ct
io

n 
m

ay
 b

e 
re

la
te

d 
to

 a
dh

er
en

ce
 to

 p
ac

ka
ge

s 
or

 
bu

nd
le

s o
f m

ea
su

re
s b

y 
th

e 
m

ul
tid

is
ci

pl
in

ar
y 

he
al

th
 c

ar
e 

w
or

ke
r t

ea
m

s.
Th

is
 s

tu
dy

 h
ad

 li
m

ita
tio

ns
 re

ga
rd

in
g 

th
e 

us
e 

of
 s

ec
on

da
ry

 a
nd

 re
tro

sp
ec

tiv
e 

da
ta

, a
nd

 s
om

e 
of

 th
e 

va
ria

bl
es

 c
ou

ld
 n

ot
 b

e 
co

nt
ro

lle
d,

 su
ch

 a
s d

ia
gn

os
tic

 c
rit

er
ia

, l
ac

k 
of

 su
rv

ei
lla

nc
e,

 d
at

ab
as

e 
in

co
ns

is
te

nc
ie

s, 
am

on
g 

ot
he

rs
.

 



331J Trop Pathol Vol. 50 (4): 327-332. oct-dec. 2021

CONFLICT OF INTEREST

The authors declare no conflict of interest. 

REFERENCES

1. Al-Omari B, McMeekin P, Allen AJ, Akram AR, Graziadio S, Suklan J, Jones WS, Lendrem 
BC, Winter A, Cullinan M, Gray J, Dhaliwal K, Walsh TS, Craven TH. Systematic review of 
studies investigating ventilator associated pneumonia diagnostics in intensive care. BMC Pulm 
Med 21: 196, 2021. 

2. ANVISA. Agência Nacional de Vigilância Sanitária. Critérios Diagnósticos de Infecção 
Relacionada à Assistência à Saúde. Série: Segurança do Paciente e Qualidade em Serviços de 
Saúde. Ministério da Saúde, 2017a. Available at: https://bvsms.saude.gov.br/bvs/publicacoes/
criterios_diagnosticos_infeccoes_assistencia_saude.pdf Access in: Nov. 2021.

3. ANVISA. Agência Nacional de Vigilância Sanitária. Nota Técnica GVIMS/GGTES nº 05/2017 
revisada: Orientações para a notificação nacional das Infecções Relacionadas à Assistência à 
Saúde (IRAS), Resistência Microbiana (RM) e monitoramento do consumo de antimicrobianos 
- 2018. Brasília, DF: Ministério da saúde, 2018a. Available at: https://www.gov.br/anvisa/pt-
br/centraisdeconteudo/publicacoes/servicosdesaude/notas-tecnicas/nota-tecnica-gvims-ggtes-
no-05-2017-revisada.pdf Access in: nov.2021

4. ANVISA. Agência Nacional de Vigilância Sanitária. Relatório da Auto avaliação das Práticas 
de Segurança do Paciente em Serviços de Saúde - 2016. Ministério da Saúde: Brasília, 2017c. 
p. 1-46.

5. ANVISA. Medidas de Prevenção de Infecção Relacionada à Assistência à Saúde. Série: 
Segurança do Paciente e Qualidade em Serviços de Saúde. Ministério da Saúde, 2017b. 
Available at: http://antigo.anvisa.gov.br/documents/33852/3507912/Caderno+4+-+Medidas
+de+Preven%C3%A7%C3%A3o+de+Infec%C3%A7%C3%A3o+Relacionada+%C3%A0
+Assist%C3%AAncia+%C3%A0+Sa%C3%BAde/a3f23dfb-2c54-4e64-881c-fccf9220c373 
Access in: nov. 2021.

6. ANVISA. Segurança do Paciente e Qualidade em Serviços de Saúde: Critérios Diagnósticos 
de Infecção Relacionada a Assistência à Saúde. Ministério da Saúde, 2013. Available at: 
https://bvsms.saude.gov.br/bvs/publicacoes/criterios_diagnosticos_infeccoes_assistencia_
saude.pdf  Access in: Nov. 2021.

7. Fernando SM, Tran A, Cheng W, Klompas M, Kyeremanteng K, Mehta S, English SW, 
Muscedere J, Cook DJ, Torres A, Ranzani OT, Fox-Robichaud AE, Alhazzani W, Munshi L, 
Guyatt GH, Rochwerg B. Diagnosis of ventilator-associated pneumonia in critically ill adult 
patients-a systematic review and meta-analysis. Intensive Care Med 46: 1170-1179, 2020.

8. Fortaleza CMCB, Filho SPF, Silva MO, Queiroz SM, Cavalcante RS. Sustained reduction of 
healthcare-associated infections after the introduction of a bundle for prevention of ventilator-
associated pneumonia in medical-surgical intensive care units. Braz J Infect Dis 24: 373-379, 
2020. 

9. Hill C. Nurse-led implementation of a ventilator-associated pneumonia care bundle in a 
children’s critical care unit. Nurs Child Young People 28: 23-27, 2016.

10. Klompas M, Branson R, Eichenwald EC, Greene LR, Howell MD, Lee G, Magill SS, 
Maragakis LL, Priebe GP, Speck K, Yokoe DS, Berenholtz SM. Strategies to Prevent 
Ventilator-Associated Pneumonia in Acute Care Hospitals: 2014 Update. Infect Control Hosp 
Epidemiol 35: S133-54, 2014.



332 J Trop Pathol Vol. 50 (4): 327-332. oct-dec. 2021

11. Kock KS, Maurici R. Respiratory mechanics, ventilator-associated pneumonia and outcomes 
in intensive care unit. World J Crit Care Med 7: 24-30, 2018. 

12. Leal RS, Nunes CP. Pneumonia Associada à Ventilação Mecânica nas Unidades de Terapia 
Intensiva. Rev Med Fam Saúde Ment 1: 141-151, 2019.

13. Lourençone EMS, Branco A, Monteiro AB, Fonseca JP, Caregnato RCA. Adesão às medidas 
preventivas versus incidência de pneumonia associada à ventilação mecânica. Rev Epidemiol 
Controle Infec 9: 142-148, 2019.

14. Mota E, Oliveira S, Silveira B, Silva P, Oliveira A. Incidência da pneumonia associada à 
ventilação mecânica em unidade de terapia intensiva. Medicina (Ribeirão Preto) 50: 39-46, 
2017.

15. Nascimento CCL, Farias RC, Souza MW. Boas práticas na assistência à saúde: bundle para 
prevenção de pneumonia associada à ventilação mecânica. Rev Eletr Acervo Saúde 23: e431, 
2019. 

16. Pombo CMN, Almeida PC, Rodrigues JLN. Conhecimento dos profissionais de saúde na 
Unidade de Terapia Intensiva sobre prevenção de pneumonia associada à ventilação mecânica. 
Cien Saúde Colet 15: 1061-1072, 2010.

17. Rodrigues AN, Fragoso LVC, Beserra FM, Ramos IC. Impactos e fatores determinantes no 
bundle de pneumonia associada à ventilação mecânica. Rev Bras Enferm 69: 1108-1114, 2016. 

18. Rosenthal VD, Jarvis WR, Jamulitrat S, Silva CPR, Ramachandran B, Dueñas L, Gurskis 
V, Ersoz G, Novales MGM, Khader IA, Ammar K, Guzmán NB, Navoa-Ng JA, Seliem JS, 
Espinoza TA, Meng CY, Jayatilleke K, International Nosocomial Infection Control Members. 
Socioeconomic impact on device-associated infections in limited-resource neonatal intensive 
care units: findings of the INICC. Infection 39: 439-450, 2011. 

19. Sousa MAS, Nascimento GC, Bim FL, Oliveira LB, Oliveira ADS. Infecções hospitalares 
relacionadas a procedimentos invasivos em unidades de terapia intensiva: revisão integrativa. 
Rev Pre Infec e Saúde 3: 49-58, 2017.


