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ORIGINAL ARTICLE

Current stage of the intensive care unit structure in
Argentina: results from the Sociedad Argentina de
Terapia Intensiva self-assessment survey of intensive

care units

ABSTRACT

Objective: To describe and compare
the structure of Argentinean intensive care
units that completed the “self-assessment
survey of intensive care units” developed
by the Sociedad Argentina de Terapia
Intensiva.

Methods: An observational cross-
sectional study was conducted using
an online voluntary survey through the
Sociedad Argentina de Terapia Intensiva
member database and other social media
postings. Answers received between
December 2018 and July 2020 were
analyzed. Descriptive statistics and
nonparametric tests were used.

Results: A total of 392 surveys
were received, and 244 were considered
for the analysis. Seventy-seven percent
(187/244) belonged to adult intensive
care units, and 23% (57/244) belonged
to pediatric intensive care units. The
overall completion rate was 76%. The
sample included 2,567 ICU beds (adult:
1,981; pediatric: 586). We observed a
clear concentration of intensive care units
in the Central and Buenos Aires regions
of Argentina. The median number of
beds was 10 (interquartile range 7 - 15).

The median numbers of multiparameter
monitors, mechanical ventilators, and
pulse oximeters were 1 per bed with
no regional or intensive care unit type
differences (adult versus pediatric).
Although our sample showed that
the pediatric intensive care units had
a higher mechanical ventilation/bed
ratio than the adult intensive care
units, this finding was not linearly
correlated.

Conclusion: Argentina has a
notable concentration of critical care
beds and better structural complexity
in the Buenos Aires and Centro
regions for both adult and pediatric
intensive care units. In addition, a
lack of accurate data reported from
the intensive care unit structure
and resources was observed. Further
improvement opportunities are
required to allocate intensive care
unit resources at the institutional and
regional levels.

Keywords: Intensive care units/
organization & administration; Intensive
care units/classification; Critical care/
organization & administration; Structure
of services; Health facilities

INTRODUCTION

Over the last 15 years, there has been an increase in the demand for critical
care services worldwide.®? Demographic changes, aging populations, the rise
in non-communicable diseases, and mass casualties contribute to ever increasing
needs for intensive care units (ICUs).® By contrast, there is an unresolved
shortfall of ICUs, which causes conflicts in situations in which the demand
could exceed the health care capability.®
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Measuring the physical, technological, and human
resources in the ICU can help us to understand and
quantify this burdensome problem, to establish policies
to reduce this shortage. Categorizing ICUs allows
benchmarking among facilities, establishing quality
improvement programs, and could also support the
regionalization of critical care delivery.®” Although several
publications address ICU resources throughout surveys,
lictle is known in low-to-middle income countries or where
critical care medicine is still in development.”!?

The Sociedad Argentina de Terapia Intensiva (SATT)
developed the first Argentine ICU Categorization Guidelines
in 1986. At that time, in conjunction with the National
Social Security Institute, the society drafted the first-ever
“Standards for the structural, organizational and human
resources profile of an ICU” to be used for reimbursement
and later on in accreditation initiatives and in the National
Quality Assurance program of the Ministry of Health
(MoH)."?

From 2010 - 2014, a joint task force integrated by
representatives of the SATT's Management, Quality and Scores
Committee and Pediatric Chapter, as well as the Critical Care
Committee from the Sociedad Argentina de Pediatria (SAP),
reviewed and updated the former standards by considering the
technology and scientific advances in the field and the growing
demands for pediatric and adult critical care resources.

According to these Argentinean ICU Guidelines, ICUs
are categorized based on their ability to solve specific
critical illnesses and their technological resources. A level
1 ICU (ICU-1) provides the highest multidisciplinary care
to critically ill or injured patients, while in level 2 (ICU-2),
general critical care is available around the clock. Health
care facilities that usually provide care for low-risk diseases
and do not have an ICU must have a resuscitation unit
(Resus) to provide stabilization until further transport to
an ICU can be arranged."?

In December 2018, SATT implemented the “self-assessment
survey of intensive care units” (“self-assessment survey”), a
voluntary survey to assess the degree of adherence to the ICU
Categorization Guidelines and to compare and understand
how critical care is being delivered across the country.

We aim to describe the current stage of the critical care
structure in Argentina by analyzing the technology and
resources from the ICUs.

METHODS

We performed an observational, cross-sectional,
retrospective study by employing a “self-assessment survey”
received between December 2018 and July 2020.
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The “self-assessment survey” consists of 145 items
divided into general characteristics of the ICU and the
Institution; staffing and human resources; structure
(ICU, patient area, and working areas); supporting
specialties and infrastructure (i.e., availability of computerized
tomography (CT), magnetic resonance imaging (MRI),
renal replacement therapies, etc.), as well as process of care
and quality indicators. This work provides an estimate of
the degree of compliance for facilities to be qualified as an
ICU-1, ICU-2, Resus, or intermediate ICU. A table 1S
(Supplementary material) describing survey components
can be found in the supplementary material. The survey
has been available on SATT’s webpage (https://www.
hardineros.com.ar/liveform2/index.php/461171) since
December 2018.

SATTs Board of Directors approved the “survey” used
to collect data. No further institutional review board was
required for this type of study. No humans or animals were
involved in the study.

Study population and data collection

With this voluntary survey, we encouraged the
participation of Argentinean ICUs through email invitations
to ICU medical directors at SATT’s member database,
including a link at SATT’s webpage, and promotion through
social media network posts.

Prior to the analysis, the self-assessment surveys were
anonymized and blinded to the investigators. Personal
data and other sensitive information were stored securely
in compliance with local data protection regulations.

If a center submitted more than 1 survey from the
same ICU, we included the most recent submission for
the analysis, and previous responses were disregarded.
Data from multiple ICUs within the same center were
analyzed separately. The survey did not collect patient
information.

Selection of the variables

For the purposes of this study, we decided to analyze
the following variables:

Intensive care unit characteristic variables

- Payer: Public payer (i.e., public hospital, funded by
national, provincial, or municipal MoH); private
payer (private hospitals, social security or private
insurance institutions)

- Health care provider level of care: Tertiary
(advanced level of care facilities); secondary
(intermediate level of care facilities)
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- Type of ICU: Adult and pediatric ICUs included
the medical-surgical and specialized units (i.e.,
neurotrauma, infectious diseases, transplant, and
cardiovascular care units). Although we analyzed
subgroups within the specialized units, they were
not reported separately

- University affiliation

Structure variables

- Number of institutional beds

- Number of critical care beds in the institution (i.e.,
overall number in the ICU, intermediate ICU),
Resus, step-down and post-anesthesia care beds
from the participating institution)

- Number of adult or pediatric ICU beds (from the
participating unit)

- Availability and number of the following devices:
multiparameter monitoring (MM); invasive blood
pressure (IBP); pulse oximeter (SO,); mechanical
ventilators (MV); and non-invasive ventilation (NIV)

- Device/ICU bed ratios were determined to better
characterize resource availability

The National Institute of Statistics and Census (INDEC -

Instituto Nacional de Estadisticas y Censos) database (https://
www.indec.gob.ar/ftp/cuadros/publicaciones/anuario_
estadistico_2017.pdf) was employed to determine the
overall institutional and critical care beds as well as the
beds/100,000 inhabitants and MV/100,000 inhabitants.
Intensive care units were classified into six regions across the
country: Buenos Aires (including Buenos Aires Metropolitan
City and Buenos Aires province); Cuyo; Northeast;
Northwest; Central; and Patagonia.

Data analysis

Surveys containing at least four indicators from the
structure were analyzed; to avoid bias and confusion, surveys
without data from MM, IBP and MV were disqualified.

Continuous variables are presented as the median and
interquartile range (IQR), while categorical variables are
presented as frequencies and percentages.

Statistical analysis

The Kruskal-Wallis one-way analysis of variance
and Mann-Whitney U test were employed to compare
continuous variables, and the chi-square test was
employed for categorical variables. Odds ratios (ORs)
and 95% confidence intervals (95%CIs) were employed
to express the strengths of associations between the type
of unit (adult or pediatric ICU) and the type of payer.
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Linear and weighted least squares regression was used
to adjust for potential confounders (payer and country
region) of the association between MV/bed ratio and the
pediatric ICU, taking into account that the model did
not meet the assumptions for linear regression, especially
homoscedasticity.

A p value < 0.05 was considered statistically significant.
The Stata V14.0 package was used to run the statistical
analysis.

RESULTS

After the removal of duplicates and incomplete surveys,
244 were analyzed (“the sample”). An overall 76% completion
rate was observed across our sample (as defined by the
completion of questions related to the general facility, ICU
staffing, supporting services, ICU area and ICU structure -
Table 1S - Supplementary material).

Intensive care units in the public (121/244; 49.5%)
and private (123/244; 50.41%) settings were represented
similarly, and 44% of the units were university affiliated.
The level of care of participating ICUs is described in
figure 1.

The median number of hospital beds in the institutions
that completed the survey was 105 (94 - 125); this response
represented a total of 34,740 institutional beds and 87
beds/100,000 inhabitants. The total number of critical care
beds was 4,639 and represented 12% of the total beds.
The medians were 13 critical care beds/institutions and 12
critical care beds/100,000 inhabitants. A detailed analysis
across country regions is presented in table 1.

Structure analysis

The sample represented 77% of adult ICUs (187/244)
and 23% of pediatric ICUs (57/244), accounting for 2567
ICU beds, of which 586 were pediatric ICU beds. We
provide a descriptive analysis of the six variables of interest.

The overall beds per participating ICU were adult ICU
10 (7 - 16) and pediatric ICU 8 (6 - 14). The Buenos
Aires, Center, and Northeast regions showed a higher
number of beds (13 [7 —20]; 9 [7 - 12,5] and 10 [8 — 14],
respectively). Additionally, the Buenos Aires region showed
a higher median of specialized ICU beds, 19 (6,25 - 19).
In contrast, all the regions showed uniform pediatric ICU
bed distribution.

The overall ratio of MM/bed was 1 in both the adult
and pediatric ICUs. In a cross-comparison between regions,
the Northeast and Northwest registered ratios < 1 for both
adult (0.85 - 0.88) and pediatric ICUs (0.75 - 0.94), this

difference was not significant for the total sample.
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Figure 1 - Number of participating intensive care units divided per Argentina region.
Source: modified from: Instituto Nacional de Estadistica y Censos (INDEC). Anuario Estadistico de la Republica Argentina 2017. Ciudad Auténoma de Buenos Aires. Buenos Ayres: INDEC; 2018. [cited 2022 Apr 27]. Available from:
https://www.indec.gob.ar/ftp/cuadros/publicaciones/anuario_estadistico_2017.pdf

Table 1 - Overall hospital and critical care resources in our sample

Demography Hospital beds Critical care setting
Region of CC beds/ .
. . L Total . . Ratio CC/ cC

Argentina  Population Are? Density Parucl!)aung Total Median IR B_eds/1.00,000 ce Median C.C hospital hospital _ beds/100,000 MV/1 [!0,000

(M) (Km?) units beds (25-75) inhabitants beds/hospital IR - inhabitants

beds beds inhabitants
(25-75)

Buenos o
Aires 18,515 307,571 60 107 17,793 165 (65 - 280) 96 2,413 16 (8-37) 10% 13 5
Cuyo 2,852 315,226 9 22 3388 93 (42-220) 119 366 12 (6-28) 13% 13 5
Center 8,058 377,109 21 41 4130 100 (46-128) 51 716 " (8-24) 1% 9 4
Northeast ~ 3,680 289,699 13 17 2,207 110 (36-180) 60 280 14 (8-17) 13% 8 3
Northwest 4,911 559,864 9 27 4113 130 (82-202) 84 648 20 (11-34)  15% 13 4
Patagonia 2,100 1,752,888 1 30 894 81  (53-145) 43 407 12 (8-19) 15% 19 10
Total 40,117 3,602 M " 244 34,740 105 (94 -125) 81 4,639 13 12% 12 6

10R - interquartile range; CC - critical care; MV - mechanical ventilators.

Notes: Buenos Aires region includes the city of Buenos Aires (metropolitan area) and Buenos Aires Province. For regional composition, refer to figure 1.

Source: modified from: Instituto Nacional de Estadistica y Censos (INDEC). Anuério Estadistico de la Reptiblica Argentina 2017. Ciudad Autonoma de Buenos Aires, INDEC; 2018. Available from: https://www.indec.gob.ar/ftp/
dros/publicaciones/anuario_estadistico_2017.pdf
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The survey reported that 62% of the overall ICUs had
access to an IBP measurement (either as an MM rack or a
separate machine); however, there were differences across
the three types of units. While pediatric ICUs had a ratio of
1 IBP/bed, there were regional variations, in the Northeast
and Patagonia, which showed ratios < 0.8 In the case of
the adult ICUgs, the difference was more profound, with
an overall ratio of 0.45, especially in the Cuyo and Center
regions, where this ratio was below 0.35.

The ratio of SO,/bed was 1 for both the adult ICU and
pediatric ICU, without regional variations and differences
across payers.

Our sample reported an MV/bed ratio of 1 in both
the adult and pediatric ICUs, 1 (0.67 - 1.08) versus 1
(0.87 - 1.17). Adult ICUs in the Central, Northeast, and
Northwest regions showed ratios below 0.75.

The aim of question on the NIV was to understand how
many continuous-flow devices to perform NIV are present in
the ICUs. Overall, 44% of ICUs could deliver continuous-
flow NIV with a median device of 3 in adult ICUs and 5 in
pediatric ICUs. These values represented a ratio of 0.34 in
the adult ICUs versus 0.55 in the pediatric ICUs.

Tables 2 and 3 provide the geographical and type of payer

comparisons for each resource across the adult and pediatric ICUs.

Table 2 - Geographical distribution and structure comparison according to intensive care unit type

Total (244) Adult ICU (187) Pediatric ICU (57) p value OR (95%Cl)
Geographical distribution
Buenos Aires 107 (43.85) 75 (40.11) 32 (56.14)
Center 41 (16.80) 35(18.72) 6 (10.53)
Cuyo 22 (9.02) 16 (8.56) 6 (10.53) 9%
Northeast 17 (6.97) 14 (7.49) 3 (5.26)
Northwest 27 (11.07) 24 (12.83) 3 (5.26)
Patagonia 30(12.29) 23 (12.30) 7(12.28)
Payer
Public payer* 121 (49.59) 81 (43.32) 40 (70.18) < 0.001 3.08 (1.57-6.21)
University hospital 108 (44.26) 73 (39.04) 35(61.4) 0.003 2.49 (1.30 - 4.80)
Tertiary center 188 (77.05) 140 (74.87) 48 (84.21) 0.14
Structuret
Beds number 10 (7-15) 10 (7 - 16) 8(6-14) 0.15
MM/bed ratio 1(1-1.1) 1(1-1.10) 1(1-1.17) 0.056
MV/bed ratio 1(0.66-1.1) 1(0.67-1.11) 1(0.87-1.17) 0.0044
S02/bed ratio 1(1-1.07) 1(1-1) 1(1-1.2) 0.05

ICU - intensive care unit; OR - odds ratio; 95%CI - 95% confidence interval; MM - multiparameter monitor; MV - mechanical ventilator; SO: - pulse oximeter. * Public hospitals or facilities run by the local, state or national government;

t Mann-Whitney U test. The results are expressed as the median/(interquartile range).

Table 3 - Structure comparison according to geographical region and type of payer

Beds* p value MM/bed ratio* p value MV/bed ratio* p value S0z/bed ratio* p value
Geographical distribution
Buenos Aires (107) 11(7-18) 1(1-1.14) 1(0.79-1.08) 1(1-1.12)
Center (41) 9(7-125) 1(1-1.08) 1(0.6- 1.17) 1(1-1)
Cuya (22) 6 (5-16) 1(1-1.17) 1.06 (0.83-1.2) 1(1-1.23)
0.19 0,27 0.42
Northeast (17) 10 (8-14) 1(0.63-1) 1(0.86 - 1.25) 1(0.85-1)
Northwest (27) 10 (6.5-15.5) 1(1-1.12) 0.7 (0.41-1.16) 1(0.8-1.08)
Patagonia (30) 9(6-12) 1(1-1.11) 1(0.66 - 1.04) 1(0.67-1.04)
Payert
Publict (121) 8(6-14) 1(1-1.17) 1(09-1.17) 1(1-1.15)
_ 0.018 < 0.001 0.84
Private$ (123) 10 (7.5-16.5) 1(1-1.02) 0.8(0.62-1) 1(1-1)
MM - multiparameter monitor; MV - mechanical + S0z - pulse oxi * Kruskal-Wallis one-way analysis of variance; T Mann-Whitney U test; $ public hospitals or facilities run by the local, state or national government;

§ private institutions or facilities run by social security, private insurers or for-profit corporations. Results expressed as the median (interquartile range).
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We employed linear regression to adjust for potential
confounders, such as the payer and country region association
with the MV/bed ratio with pediatric ICUs. The type of
payer showed a significant association with the MV/Bed
ratio (p > 0.001) and region of the country (p = 0.04) in the
univariate analysis.

In addition, we found that our model did not meet the
homoscedasticity assumptions; hence, weighted least squares
were applied, indicating that the pediatric ICU showed
higher MV/bed ratios, independent of the country region.

It is important to note that even when comparing the
variables of interest, none of the ICUs participating in the
survey met the requirement stated in the National Guidelines
for ICU categorization.

DISCUSSION

The main results can be summarized as follows: a greater
concentration of critical care beds and better structural
complexity in the Buenos Aires and Centro regions for
both adult and pediatric ICUs, including specialized critical
care services, with a median of 9 and 13 beds/100,000
inhabitants, respectively. Intensive care units from public
payers have better technological resources; in addition,
pediatric ICUs are better equipped than adult ICUs,
especially those from public payers.

A total of 4,830 critical care beds were reported, and
2,567 were analyzed, representing 20.9% of Argentinean
ICU beds. Larger urban centers usually concentrate most of
the health structure, including specialized hospitals, trauma
centers, and ICU-1.1¢811% Considering that the ICU bed
number is calculated based on the number of inhabitants
and that it should not be less than 15/100,000,%'% our
sample shows that the number of beds might be insufhicient
in a situation of increased demand, such as a pandemic.

Data collected from the Integrated Health Information
System (SISA - Sistema Integrado de Informacion Sanitaria)
before the coronavirus disease 2019 (COVID-19)
pandemic accounted for 8,527 critical care beds, which
have been expanded to 12,547 in the last year to meet the
COVID-19-related ICU demand.™ We created a cut-off
for the surveys on 01/04/2020 and found that 36 surveys
were completed after this date (10% of the total), which is
not representative of generalizing an increase in structural
resources during the COVID-19 surge.

When analyzing technological resources, in some
regions, the ICUs of public payers appear to be better
equipped than those of private payers. Although private
ICUs reported a higher median number of ICU beds, we
observed an inverse relationship in MV/bed and MM/
bed ratios; in contrast, the SO,/ bed ratio was not affected.
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Moreover, pediatric ICUs tend to comply with MV
requirements since all regions reported a statistically significant
ratio above the national standards (MV availability for at
least 70% of their beds); however, this difference disappears
when linear regression adjusts it to public payers.

Notably, 70% of the pediatric ICUs were from large
urban centers, and 60% were university affiliated. In the
Buenos Aires and Center areas, both public and private
health care facilities require better technological structures
to cope with severe pediatric diseases. Outside large urban
centers, as described before, public hospitals are the first to
provide care to critically ill or injured children until they can
obtain a referral to a tertiary center, which is why they need
to have the necessary facilities (at least a pediatric ICU-2).09

Pediatric ICU categorization guidelines were developed
jointly by SATT and SAP, which represent the entire
pediatric critical care community in Argentina.!*!”
The mentioned factors could impact adherence to the
recommendations and support why our sample indicated
that pediatric ICUs had better equipment ratios.

Although there might be a selection bias due to the
voluntary participation of the ICUs and the characteristics
of this survey, the fragmentation of the Argentine health care
system, in which the public, social security, and private sectors
coexist and overlap,"¥ could have contributed to this finding.

In Argentina, the public sector provides coverage to
34.1% of the population, and the remainder is a mix of
social security, the private sector, or both."” Regarding
private health care providers, variability in their structure
is observed, in which we can look from Resus to an ICU-1
with the ability to resolve the most critical illnesses, such as
organ transplantation or cardiovascular surgery.

Nonetheless, accessibility to health care, whether public
or private, is conditioned by providers and payers (public and
private). Outside large urban centers in Argentina, public
health care providers must sometimes resolve critically ill
and acute pathology due to a lack of resources in the private
sector. This concept supports the fact that ICUs from public
payers have better structures and are inserted into providers
with the capabilities to provide 24/7 availability of diagnostic
services (CT, MRI) or blood banks on site. However, this
relatively good structure does not necessarily imply that this
structure is sufficient to meet the demand. Furthermore, the
exclusion of staffing data from our analysis could affect the
results and require consideration before making conclusions.
By using examples of other areas in the economy, we explore
the role of public-private partnerships in which the public
sector could support the provision of care and the private
sector could enhance the technological resources to improve
critical care delivery.
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To date, Argentina has not published accurate data
about its human and technological ICU resources. This
lack of information could be explained by how licensing
and accreditation processes in health care facilities are
established. First, the MoH has been developing health
care facility categorization guidelines that include the ICU
level according to the services provided and the level of
the health care facility. Although this information may
be available in the SISA, in-depth surveys to understand
the state of the ICUs in the country are needed. The
second point is that institutional accreditation and the
categorization of services are not mandatory in this country.
Unitil that happens, surveys such as ours are considered
voluntary.

The ICU categorization guidelines were agreed upon
by the MoH as requirements to achieve progressively and
without any punitive measures for those who did not meet.
Although the ICUs had lengthy physical and technological
resources, they had not fulfilled all the requirements
established by the MoH to qualify for an ICU-1 or ICU-
2 category. We sought to standardize the resources of
ICUs across these three subsectors. Moreover, to become a
national policy, these guidelines should be agreed upon by
the Mercosur Health Council, in which all the members
discuss and standardize the technical, human, and physical
resources in the ICUs of the state members.

Nonetheless, ICU categorization must consider the
staffing (physicians, nurses, respiratory therapists and
other allied professionals) in both number and capabilities.
The policies, procedures, protocols, and processes of care
contribute to improving the quality of critical care that is
delivered, improving patient and family satisfaction, and
encouraging their involvement in the care process; hence,
this information must be available.”?*2%

In that context, the “self-assessment survey” was
developed to provide a trustworthy and reliable tool with
which Argentinean ICUs could assess their structure,
staffing, and processes of care and implement improvement
measures accordingly. Although we did not analyze the
staffing and processes of care, it was demonstrated that
Latin America, like any other low-to-middle income
region, has great opportunities for improvement in the
mentioned areas."®?**2 This survey did not include specific
outcome measurements or ask about patient outcomes.
However, a higher percentage of the respondents remarked
that they measure patient outcomes and quality
indicators, with most of them participating in the Quality
Benchmarking SATI-Q Program sponsored by the SATT.
The SATI-Q encompasses the voluntary participation of
public and private ICUs with different levels of complexity.
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The participating units collect data about the patients
admitted to the ICU, their outcomes, and a set of quality
indicators in a standardized format, and annual reports for
adult and pediatric ICUs are available on the program website
(https://www.satiq.net.ar/informes).

Strengths and limitations

This study represents the greater real-world data survey
collection of ICU information in Argentina, because we had
representation from both public and private payers and adult
and children’s facilities from every region of the country. It
highlights the considerable variations in the structure across
all regions in the country. However, several limitations are
important to note. First, because participation was voluntary,
this study might not reflect the “real” current stage of ICUs
across Argentina; although we tried to gather responses from
all the regions, most of them came from large urban centers.
Due to selection bias, it is not possible to generalize the
results. The survey was lengthy, demanding time to convene
and fill in with the requirements; hence, many incomplete
responses might affect the response validity.

CONCLUSION

The analysis of the structure and technology through
the self-assessment surveys made clear the need for having
accurate and updated data about the intensive care unit
capabilities and resources at the country level. This is
reliable information for supporting decision-making and
implementing policies about the role of intensive care
units across the entire health care ecosystem, the future of
providing critical care outside the limits of the intensive
care unit, and what would happen if the demand exceeded
the available services. Classifying health facilities according
to their capabilities and resources, regionalizing critical care
provision, and employing telemedicine or remote-intensive
care units could help mitigate the never-ending shortage of
critical care resources.
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INSTITUTIONS THAT COMPLETED THE SURVEY

Buenos Aires: Casa Hospital San Juan De Dios Ramos
Mejia: Mestre Jorge; CEMIC - Centro H. Pombo Y Centro
Saavedya: Patricio Maskin; Clinica Adventista Belgrano: Juan
Cruz Camino; Clinica AMEBPBA: Alejandro Suero; Clinica
Bazterrica: Bernardo Dorfman, Francisco Olazarri; Clinica de



la Ribera: Jeronimo Chaparro Fresco; Clinica del Nino de
Quilmes, Clinica del Nirio Y La Madre: Hilario Ferrero;
Clinica Delta AS: Diego Vela; Clinica Giiemes S.A, Clinica
Independencia: Ignacio Lizarralde; Clinica La Pequenia Familia:
Luz Campassi; Clinica Maria Auxiliadora: Cecilia Amarelle;
Clinica Olivos: Fernando Villarejo; Clinica Privada Del
Carmen: Luciano Oscar Negri; Clinica San Camilo: Mario
Kenar; Clinica y Maternidad San José Obrero: Pérez Flores
Javier; Complejo Medico Policial Churruca Visca: Maria
Guaymas, Gustavo Gonzalez; Corporacion Medica de Gral San
Martin: Aldo Caruso; FLENI: N Whinsztein; H.Z. G.A. Lucio
Melendez: Walter Lorenz; HIFEAC San Juan de Dios: Andrea
Perez; HIGA “San José” Pergamino: Dolores Villani; HIGA Dr
Jose Penna: N. Zubimendi; HIGA Dr Rodolfo Rossi: Marcelo
Orsatti; HIGA San Felipe: Ana Maria Mazzola; HIGA San
Martin de La Plata: Elisa Estenssoro; Hospital “Dr Emilio
Ferreyra”™ Mariana Torre; Hospital “Dr. Rail E Larcade™ Dr.
Martin Montecristo; Hospital Alemdn: Javier Osatnik; Hospital
Antonio Cetrangolo: Rodolfo Rodriguez Casso, Aghstin
Fernandez; Hospital Britdnico: Patricio Guido Alvarez;
Hospital Cuenta Alta Nestor Kirschner: Pablo Centenos;
Hospital de Alta Complejidad en Red El Cruce: Nestor Pistillo,
Edgar Amundarain, Karina Cinguerani; Hospital de
Infecciosas F | Muniz: Eleonora Cunto; Hospital de Nirios Dr
Ricardo Gutierrez: Pablo Neira, Pilar Arias; Hospital de Ninos
Pedro de Elizalde: Claudia Meregalli; Hospital de Niios Tandil
Dr. Debilio Blanco Villegas: Lorena Moreno; Hospital de
Pediatria Garrahan: Luis Landry; Hospital de Quemados Dr
Arturo Umberto lllia: Cavagna Jorge Carlos; Hospital Dr Felipe
Glasman: Fernando Sierra; Hospital Durand: Analia
Fernandez; Hospital Espanol, Hospital Felipe Fossati: Jose
Mateos; Hi Materno Infantil Mar Del Plata: Paula Lorena
Medici; Hospital Italiano de Buenos Aires: ] Eduardo San
Roman; Hospital Italiano Regional Del Sur: Sergio Lasdica;
Hospital Juan A Fernandez: Maria Luz Luduena; Hospital La
Esperanza de La Madre y El Nirio; Hospital Municipal Bernardo
A. Houssay: Patricia Sdnchez; Hospital Municipal Carlos F
Macia: Juan Doglia; Hospital Municipal de Agudos “Dr.
Leonidas Lucero™ Fabiana Ciccioli; Hospital Municipal de
Pediatria Federico Falcon: Leonardo de Lillo; Hospital
Municipal Del Nifio San Justo: Matias Penazzi; Hospital
Municipal Juan Domingo Perén de Salto: Larriera Arturo;
Hospital Municipal Leonidas Lucero: Juan Pablo Fabris;
Hospital Municipal San Luis de Bragado: Pablo German
Corniglia; Hospital Municipal Sofia T Santamarina: Javier
Miranda, Gaston Pacheco; Hospital Municipla Manuel B
Cabrera: Felipe Nicolas Queti; Hospital Nacional Profesor
Alejandro Posadas: Enrique Pezzola, Liliana Aguilar, Nilda
Vidal; Hospital Naval Pedro Mallo: Ricardo Humberto
Pantano; Hospital Naval Puerto Belgrano: Diego Gémez;
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Hospital Privado de Comunidad: Mariano Esperatti; Hospital
Saturnino E Unzue: Galeano Fabian; Hospital Simplemente
Evita: Gabriela Izzo; Hospital Sor Maria Ludovica: Pedraza
Claudia, Pablo Castellani; Hospital Universitario Austral,
Sebastian Cosenza, Tomas lolster; Hospital Universitario
Fundacion Favaloro: Julio Trentadue; Hospital Universitario
UALI: Fernando Lipovestky; Hospital y Maternidad Municipal
de Pigue Dr Adolfo Ducos: Laura Alvarez Arguello; HZE
Materno Infantil Argentina Diego de Azul: Ethel Rosana
Piazza; HZGA Dr. Alberto Balestrini: Nydia Funes Nelson;
HZGA Dra. Cecilia Grierson: Ethel Rosina Miiller; HZGA
Enrique Erill De Escobar: Oscar Rios; Instituto Central S.A.:
Gustavo Alvarez; Instituto de Investigaciones Médicas Alfredo
Lanari: R Lopez Luppo; Instituto Oncologico Angel Honorio
Roffo: Pablo Boschini; Nueva Clinica del Ninio de La Plata:
Juan Pedro Alconada Magliano; Sanatorio Anchorena San
Martin: Cristian Cesio; Sanatorio Avenida, Sanatorio Belgrano:
Maria Estrella Gimenez; Sanatorio de La Providencia;
Sanatorio de La Trinidad de San Isidro (Sede Thames): Agustin
Fernandez; Sanatorio de La Trinidad Palermo: Pablo Pardo;
Sanatorio de La Trinidad Ramos Mejia: Daniel Capra;
Sanatorio de La Trinidad San Isidro: Gustavo Domeniconi;
Sanatorio Finochietto: Héctor Ferraro; Sanatorio Franchin:
Ortuondo Mercedes, Santiago Zapata, Cecilia Barrios;
Sanatorio La Esperanza de La Buena Virgen; Sanatorio Mater
Dei: Gustavo Badariotti; Sanatorio Modelo de Caseros:
Constanza Arias; Sanatorio Modelo de Quilmes: Juan
Quinteros; Sanatorio San jJose: Giselle Sutton; Sanatorio San
Lucas: Monica Quinteros; Sanatoro de La Trinidad Mitre:
Analia Santa Marfa, Santiago Illutovich, Facundo Jorro;
Unidad Asistencial por + Salud Hospital Dr. Cesar Milstein:
Pozo N. Christian Pozo. Center: Clinica Parque: Andrea
Lopez Chiappesoni; Clinica Privada Santa Maria, Clinica
Regional del Este S.R.L.: Rodolfo Eduardo Buffa; Clinica
Regional SRL: Montenegro Ramoén; Clinica Sucre: Pilar Birri;
Clinica Universitaria Reina Fabiola: Gonzalo Rostagno;
Establecimiento Asistencial Dr Lucio Molas, Andres Rodriguez,
Fabian Kubaryk; Hospital Clemente Alvarez: Andrea
Becherucci; Hospital de Clinicas; Hospital de Ninios Dr.
Orlando Alassia: Mariela Allassia; Hospital de Nisios V. J. Vilela
de Rosario: Ariel Julio Segado; Hospital de Ninos Zona Norte:
Gustavo Sciolla; Hospital Gobernador Centeno: Ramon
Montenegro; Hospital Infantil Municipal: Marisa Abregu;
Hospital Jose Antonio Ceballos: Santiago Manuel Bondone;
Hospital Jose Bernardo Iturraspe: Rodolfo Eduardo Buffa,
Angel Carpineta; Hospital Justo _Jose de Urquiza: Emilio Julidn
Ledesma; Hospital Militar Regional Cérdoba: Cecilia Salcedo;
Hospital Militar Regional Parand: Wirms Walter; Hospital
Municipal Principe de Asturias; Hospital Pediatrico del Nirio
Jesus: Marlene L Velazquez; Hospital Privado de Cordoba:
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Ezequiel Manrique; Hospital Privado de Rosario: Silvia Lujdn;
Hospital Provincial de Rosario: Marta de Barelli; Hospital Raul
A Ferreryra-Anexo Richieri: Oscar Ferndndez Rostello; Hospital
San Martin de Parand: Guillermo Grieve; Insituto Oulton:
Fernando Ferreiro Berta; Neoclinica Rio Cuarto, Sanatorio San
Martin: Guadalupe Garrofe; Sanatorio Adventista Del Plata:
Pablo Angeloro; Sanatorio Allende Nueva Cérdoba: Cayetano
Galletti; Sanatorio Americano: Vladimir La Rosa Gonzilez;
Sanatorio Britanico: Armando Schmukler, German
Schmukler; Sanatorio Del Salvador: Andres Espinoza;
Sanatorio Diagndstico: Leandro Cavana; Sanatorio Garay S.A.:
Carlos Castarataro; Sanatorio La Entrerriana S.A.: Ana
Bejarano; Sanatorio Mapaci: Laura Bergallo; Sanatorio Maria
Isabel: Gudifio Horacio; Sanatorio Mayo Privadl: Jorge
Tambini Diaz; Sanatorio Privado San Geronimo: Atilio
Giavedoni; Sanatorio San Martin Venado Tuerto: Javier
Matkovich; Sanatorio Santa Fe: Marcelino Diaz. Cuyo: Centro
de Cuidados Intensivos: Federico Javier Gimenez; Centro
Integral de La Mujer y El Nifio: Pardini Garro Maria Valeria;
Clinica de Cuyo S.A.: Jorge Llensa; Clinica El Castano; Clinica
Privada Italia: Di Carlo Adridn; Clinica Santa Clara San Juan,
Fundacion San Andres: Gonzalo Alvarez Parma; Hospital
Central de Mendoza: Mariana Vera; Hospital Descentralizado
Dr. Guillermo Rawson: Javier Ponce; Hospital Dr. Humberto
Notti: Marta Mosciaro; Hospital Enfermeros Argentinos: Mabel
Arenas; Hospital Espanol de Mendoza: Ruben Oscar
Fernandez; Hospital Luis Carlos Lagomaggiore: Graciela
Zakalik; Hospital Pedidtrica Alexander Fleming: Adriana
Patricia Correa; Hospital Privado de La Villa: Humberto
Llanos; Hospital Regional Diego Paroissien: Rosana Siccatto;
Hospital Regional Malargue: Roberto Diaz Cortez; Hospital
San Luis: Graciela E. Aguilera; Hospital Santa Isabel de
Hungria: Lorena Parra; Maternidad Provincial Teresita
Baigorria: Barrozo Erika; Sanatorio Argentino: Fernanndez
Emanuel. Northeast: Clinica Medica Prinsa: Gustavo
Andrich; Clinica San jose: Eugenia Lopez; Hospital Las
Mercedes: Walter Coscio; Hospital Central de Formosa: Ariel
Vega; Hospital Nuestra Sefiora de Fatima: Cristian Vera;
Hospital Julio C. Perrando: Dario Barrios; Hospital 4 de Junio:
Maria Elena Forcillo; Hospital Escuela Gral Jose Francisco de
San Martin: Silvio Ernesto Lazzeri; Instituto de Cardiologia de
Corrientes: Angel Piacenza; Hospital de Alta Complejidad Pre.
Juan Domingo Peron: Antunez Cristian, Aguero Graciela Ines;
Hospital Escuela de Agudos “Dr Ramon Madariaga™ Cristian
Vera; Hospital SAMIC Nivel I1I Oberd: Haydar Yamila;
Instituto Cordis: Luis Martin Moltrasio; Hospital Pediatrico
Juan Pablo IT* Espafiol Segundo Fernando; Hospital de Alta
Complejidad Juan Domingo Peron: Noemi Olivello; Hospital
De La Madre Y El Nino, Radl Acosta; Sanatorio Y
Maternidad Mercedes. Northwest: Cardio-Clinica Yunes:
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Adriana Generoso; Centro Integral de Salud La Banda: Sonia
Karina Velez; Clinica Mayo: Luis Oropeza Flores; Clinica
Privada Eri SRL: Carlos Campos; Hospital Angel C Padilla:
Patricio Celario; Hospital Del Nirio Jesiis de Tucumdn:
Guillermo Fagalde, Lorenzo Marcos; Hospital Dr Oscar Orias:
Claudio Gonzalez; Hospital Eva Peron, Hospital Guillermo C.
Paterson: Miguel Angel Salva; Hospital Pablo Soria: Casiano
Daniel Vargas; Hospital Padilla; Hospital Papa Francisco:
Roberto Marcelo Reyes; Hospital Pte Dr Nicolas Avellaneda;
Hospital Publico Materno Infantil Salta: Sandra Chuchuy;
Hospital San Juan Bautista; Hospital Segundo Enrique Muiz:
Juan Leiva; IMAC Emprendimiento Adolfo Guemes; INCOR;
Instituto de Maternidad Nuestra Seriora de Las Mercedes: Maria
Carolina Canseco; Instituto Médico de La Comunidad:
Leonardo Larcher; Maternidad Provincial 25 de Mayo: Juan
Antonio; Sanatorio Pasteur: Andrea Amigot Solohaga;
Sanatorio 9 de Julio: Morales Maria Laura; Sanatorio Junin:
Carina Tolosa; Sanatorio Nuestra Sra Del Rosario: Mariela
Velasquez; Sanatorio Rivadavia: Carlos Alberto Viscarra;
Sanatorio San Francisco SRL: Evert Abelleira; Sanatorio
Santiago: Enrique Hernan Carabajal. Patagonia: Clinica
CEM; Clinica Central SA: Ricardo Iudica; Clinica de
Especialidades Medicas Privada CEMEP: Daniel Duarte;
Clinica de Imdgenes: Jorgelina Guyon; Clinica Del Valle: Juan
Domingo Fernandez; Clinica Pasteur: Lucio Esponoza;
Clinica Roca S.A.: Damian Jalile; CMIC: Andres Martinuzzi;
Hospital Artemides Zatti: Ayelen Baqueiro; Hospital
Complejidad VI de Cutralco y Plaza Huincul: Luis Pereiza;
Hospital Francisco Lopez Lima: Roberto Tomassone; Hospital
Provincial de Neuguen: German Kaltenbach; Hospital Regional
de Rio Grande Nuestra Seviora de La Candelaria: Christian
Tejedor; Hospital Regional Rio Gallegos: Osvaldo Rubio;
Hospital Regional Ushuaia; Hospital Regional Victor Manuel
Sanguinerti: Maria Ayelen Garcia; Hospital Zapala; Hospital
Zonal Andpres Isola Puerto Madryn: Ana Rodriguez Calvo;
Hospital Zonal Bariloche: German Santamaria; Hospital Zonal
de Esquel: Sebastian Mare; Hospital Zonal Trelew: Corina
Lamponi; Policlinico ADOS: Naum Martinez; Policlinico
Neuguen S.A.: Dr. Lorandi; Sanatorio Austral: Carlos Martin
Alvo; Sanatorio de La Ciudad, Sanatorio Fueguino de
Diagnostico y Tratamiento SRL: Franco Casas; Sanatorio San
Jorge S.R.L.: Fernando Bertoletti.

REFERENCES

1. Halpern NA, Pastores SM. Critical care medicine in the United States
2000-2005: an analysis of bed numbers, occupancy rates, payer mix, and
costs. Crit Care Med. 2010;38(1):65-71.

2. Adhikari NK, Rubenfeld GD. Worldwide demand for critical care. Curr Opin
Crit Care. 2011;17(6):620-5.



10.

11.

12.

13.

14.

15.

16.

Adhikari NK, Fowler RA, Bhagwanjee S, Rubenfeld GD. Critical care and the
global burden of critical illness in adults. Lancet. 2010;376(9749):1339-46.
Gilardino RE. Does “Flattening the Curve” Affect Critical Care Services
Delivery for COVID-19? A Global Health Perspective. Int J Health Policy
Manag. 2020;9(12):503-7.

Marshall JC, Bosco L, Adhikari NK, Connolly B, Diaz JV, Dorman T, et al.
What is an intensive care unit? A report of the task force of the World
Federation of Societies of Intensive and Critical Care Medicine. J Crit Care.
2017,37:270-6.

Groeger JS, Strosberg MA, Halpern NA, Raphaely RC, Kaye WE, Guntupalli
KK, et al. Descriptive analysis of critical care units in the United States. Crit
Care Med. 1992;20(6):846-63.

Nguyen YL, Hejblum G, Guidet B; on the behalf of the Health Services
and Research Section of the European Society of Intensive Care Medicine
(ESICM). Structural features shared by ICUs belonging to research
networks an international survey. “Critical care research network survey”.
J Crit Care. 2019;54:99-104.

Anderson T, Hart G. ANZICS intensive care survey 1998: an overview
of Australian and New Zealand critical care resources. Carlton, Victoria:
ANZICS Research Centre; 2000.

Eliott S, Chaboyer W, Ernest D, Doric A, Endacott R. A national survey of
Australian Intensive Care Unit (ICU) Liaison Nurse (LN) services. Aust Crit
Care. 2012;25(4):253-62.

Kirchhoff KT, Dahl N. American Association of Critical-Care Nurses'
national survey of facilities and units providing critical care. Am J Crit Care.
2006;15(1):13-27.

McDonnell A, Esmonde L, Morgan R, Brown R, Bray K, Parry G, et al.
The provision of critical care outreach services in England: findings from a
national survey. J Crit Care. 2007;22(3):212-8.

Paganini JM, Novaes HM, Pan American Health Organization, Federacion
Latinoamericana de Hospitales. Desarrollo y fortalecimiento de los sistemas
locales de salud: la garantia de calidad, acreditacion de hospitales para
América Latina y el Caribe. Washington, D.C.: Organizacion Panamericana
de la Salud; 1992.

Comite de Gestion SATI. Normas de categorizacion, organizacion y
funcionamiento de las unidades de cuidados intensivos e intermedios. Rev
Argent Ter Intensiva. 2014;31(1S):2-37.

Rhodes A, Ferdinande P Flaatten H, Guidet B, Metnitz PG, Moreno RP
The variability of critical care bed numbers in Europe. Intensive Care Med.
2012;38(10):1647-53.

Navarra G. Crisis por el Covid: mas que camas, en las terapias intensivas
faltan profesionales. La Nacion. 2021 May 2. https://www.lanacion.com.
ar/sociedad/crisis-por-el-covid-mas-que-leitos-en-las-terapias-intensivas-
faltan-profesionales-nid02052021/

Murthy S, Leligdowicz A, Adhikari NK. Intensive care unit capacity in low-
income countries: a systematic review. PLoS One. 2015;10(1):e0116949.

117.

18.

19.

20.

21.

22

23.

24,

25.

26.

21.

Current stage of intensive care units structure in Argentina 246

Comité Nacional de Emergencias y Cuidados Criticos, Sociedad Argentina
de Pediatria; Capitulo Terapia Intensiva Peditrica, Sociedad Argentina
de Terapia Intensiva. [Guidelines of categorization, organization and
functioning of the Pediatric Intensive Care Units and Pediatric Intermediate
Care Units in health care facilities: part |: Categorization -Pediatric Intensive
Care Unit Level 1]. Arch Argent Pediatr. 2014;112(3):284-90.

Machado CV. Politicas de Salide na Argentina, Brasil e México: diferentes
caminhos, muitos desafios. Cienc Saude Colet. 2018;23(7):2197-212.
Abeldario RA. Anélisis del gasto de los hogares en salud en Argentina,
como componente de la cobertura universal de salud. Cienc Saude Colet.
2017;22(5):1631-40.

Hashmi M, Tagi A, Memon MI, Ali SM, Khaskheli S, Sheharyar M, et al. A
national survey of critical care services in hospitals accredited for training
in a lower-middle income country: Pakistan. J Crit Care. 2020;60:273-8.
Nguyen YL, Wunsch H, Angus DC. Critical care: the impact of organization
and management on outcomes. Curr Opin Crit Care. 2010;16(5):487-92.
0'Malley RG, Olenchock B, Bohula-May E, Barnett C, Fintel DJ, Granger CB, et al.
Organization and staffing practices in US cardiac intensive care units: a survey
on behalf of the American Heart Assaciation \Writing Group on the Evolution of
Critical Care Cardiology. Eur Heart J Acute Cardiovasc Care. 2013;2(1):3-8.

van Diepen S, Fordyce CB, Wegermann ZK, Granger CB, Stebbins A, Morrow
DA, et al. Organizational Structure, Staffing, Resources, and Educational
Initiatives in Cardiac Intensive Care Units in the United States: An American
Heart Association Acute Cardiac Care Committee and American College of
Cardiology Critical Care Cardiology Working Group Cross-Sectional Survey.
Circ Cardiovasc Qual Outcomes. 2017;10(8):e003864.

Weled BJ, Adzhigirey LA, Hodgman TM, Brilli RJ, Spevetz A, Kline AM,
Montgomery VL, Puri N, Tisherman SA, Vespa PM, Pronovost PJ, Rainey TG,
Patterson AJ, Wheeler DS; Task Force on Models for Critical Care. Critical care
delivery: the importance of process of care and ICU structure to improved
outcomes: an update from the American College of Critical Care Medicine
Task Force on models of critical care. Crit Care Med. 2015;43(7):1520-5.
Arabi YM, Phua J, Koh Y, Du B, Farug MO, Nishimura M, Fang WF, Gomersall
C, AlRahma HN, Tamim H, Al-Dorzi HM, Al-Hameed FI, Adhikari NK, Sadat
M; Asian Critical Care Clinical Trials Group. Structure, organization, and
delivery of critical care in Asian ICUs. Crit Care Med. 2016;44(10):e940-8.
Baker T, Lugazia E, Eriksen J, Mwafongo V, Irestedt L, Konrad D. Emergency
and critical care services in Tanzania: a survey of ten hospitals. BMC Health
Serv Res. 2013;13:140.

Estenssoro E, Alegria L, Murias G, Friedman G, Castro R, Nin Vaeza N,
Loudet C, Bruhn A, Jibaja M, Ospina-Tascon G, Rios F, Machado FR, Biasi
Cavalcanti A, Dubin A, Hurtado FJ, Briva A, Romero C, Bugedo G, Bakker
J, Cecconi M, Azevedo L, Hernandez G; Latin-American Intensive Care
Network (LIVEN). Organizational issues, structure, and processes of care
in 257 ICUs in Latin America: a study from the Latin America Intensive
Care Network. Crit Care Med. 2017;45(8):1325-36.

Rev Bras Ter Intensiva. 2022;34(2):237-246



	_Hlk105678597

