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Introduction: Field hospitals, following the Fangcang Shelter Hospital model, were critical during the global COVID-19 pandemic to alleviate the strain on overwhelmed healthcare systems. Despite their widespread adoption, concerns persist regarding their efficacy and cost-effectiveness. This study aimed to assess the impact of the Pacaembu Field Hospital in São Paulo, Brazil during the COVID-19 pandemic, specifically focusing on lives saved and the associated public health costs.

Methods: This retrospective cohort study was conducted April 6 to June 29. The 200-bed field hospital, a collaboration between Sociedade Beneficente Israelita Brasileira Albert Einstein and the São Paulo City Hall, São Paulo Municipal Health Departament, operated at Pacaembu Stadium and admitted. Adult patients with mild to moderate COVID-19. Electronic health records provided comprehensive data on demographics, clinical outcomes, and resource utilization. The mortality rate among field hospital patients was compared to that of two groups: I-confirmed COVID-19 cases in São Paulo, and II-severe acute respiratory syndrome patients with COVID-19 in São Paulo.

Results: A total of 152,928 COVID-19 cases were confirmed in São Paulo, with 20,603 patients hospitalized for ARDS and 1,499 patients admitted to the Pacaembu Field Hospital for mild to moderate disease. The median age of Pacaembu patients was 57 years (IQR 46–67), with 43.8% aged 60 or older. Lung disease was the most common comorbidity, affecting 31.0% of cases. The median length of stay was 4.2 days, and 14.2% of patients required intensive care, with 7.9% needing mechanical ventilation. The hospital had a survival rate of 99.8%. The cost per year of life saved, adjusted for gender, was R$44,243.02 (US$8,208.35). In the most favorable scenario, approximately 200 lives were saved, with a cost of R$5,640.92 (US$1,046.55) per life saved for both genders. In the least favorable scenario, around 50 lives were saved, with a cost of R$36,863.48 (US$6,839.24) per life saved for both genders, all within cost-effectiveness thresholds.

Conclusion: The Pacaembu Field Hospital played a crucial role in saving lives during the initial COVID-19 wave, highlighting the importance of ongoing evaluation and resource optimization in field hospital strategies for an effective pandemic response.
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Introduction

The use of field hospitals to augment the healthcare system as a solution to deal with an increase in patients due to wars, outbreaks of pandemic diseases or natural disasters has long been practiced. For example, during World War I, they provided immediate care to wounded soldiers, significantly improving survival rates. Similarly, during the 2003 SARS outbreak, field hospitals in Hong Kong and Toronto helped isolate infected individuals, preventing widespread transmission. In the aftermath of the 2004 Indian Ocean tsunami, they provided vital care to survivors and prevented further outbreaks (1–3).

Amid the devastating effects caused by the COVID-19 pandemic around the world, including the scarcity of hospital beds and resources due to high viral transmissibility, the construction of field hospitals was a solution found to improve efficiency in combating the disease (4, 5).

Professor Wang Chen in Wuhan, China, first proposed a new concept of field hospital - the Fangcang Shelter Hospital - in February 2020. Fangcang, which means “square cabin” in Chinese, refers to a new concept of temporary hospitals, which are constructed by converting public places such as stadiums and exhibition centers into healthcare facilities for isolating patients with mild to moderate symptoms of an infectious disease, while providing medical care and disease monitoring (6).

Despite the implementation of these types of hospitals around the world, there is controversy about their true cost-effectiveness in practice and little has been investigated about how much this strategy has saved lives (7). The debate largely stems from the significant costs involved in establishing and maintaining these temporary facilities, which include infrastructure, medical personnel, and resources. Some argue that the cost might outweigh the benefits, especially when compared to alternative public health interventions like strengthening existing healthcare facilities. However, others contend that field hospitals provide an essential lifeline in emergencies, offering a rapid response to surges in patient volume, and could potentially save lives by preventing healthcare systems from becoming overwhelmed (8).

This research aimed to assess the impact of field hospitals in addressing the COVID-19 crisis in Brazil, particularly focusing on the implementation of the Pacaembu Field Hospital in São Paulo. The study evaluated the years of life saved, the number of patients saved, and the economic feasibility of establishing such facilities. With a broader understanding of their effectiveness, this research can inform future emergency healthcare responses, contributing to the optimization of public health interventions in the context of pandemics or other health emergencies. Comparing the outcomes of this field hospital with traditional healthcare systems could provide valuable insights into how these facilities can be integrated into national healthcare strategies.



Materials and methods

This study follows the CHEERS 2022 guidelines to ensure transparency and rigor in conducting and reporting the economic analysis. The CHEERS 2022 checklist has been completed and is available as Supplementary material 1.


Study design, setting, perspective, inclusion and exclusion criteria

This retrospective cohort study was conducted at the Pacaembu Field Hospital in São Paulo, Brazil. The target population included all patients admitted during the first wave of COVID-19, from April 6 to June 29, 2020, with suspected or confirmed cases of mild to moderate disease.

The study adopts the perspective of the Brazilian public healthcare system, evaluating costs incurred by both São Paulo City Hall and Hospital Israelita Albert Einstein in operating the field hospital. The economic evaluation aligns with guidelines from the National Commission for the Incorporation of Technologies in the Unified Health System (CONITEC), which establishes cost-effectiveness thresholds for health interventions within the Unified Health System (SUS).

Additionally, patients transferred from the field hospital to other hospitals managed by the Sociedade Beneficente Israelita Brasileira Albert Einstein (SBIBAE) due to clinical deterioration were monitored for discharge outcomes, enabling an assessment of the mortality rate among those initially treated at the Pacaembu Field Hospital.



Pacaembu field hospital

In mid-March 2020, due to the high occupancy of hospital beds in São Paulo’s public healthcare system with the number of individuals with Acute Respiratory Distress Syndrome (ARDS) doubling every 2.17 days, there was a real and imminent threat of saturation and collapse of the municipal hospital system. This could have happened if measures were not taken to reduce the spread of the new coronavirus and increase the capacity of hospital beds, particularly in intensive care units, to care for the most critical patients.

To address this challenge, the Pacaembu Field Hospital was established on April 6, 2020 in São Paulo through a partnership between the SBIBAE and São Paulo City Hall São Paulo, Municipal Health Departament. This facility was the first of its kind in the country, aiming to alleviate the burden on the health system and serving as a model for similar initiatives in other states. The 6,300 m2 hospital was constructed on an emergency basis in just 10 days and was specifically designed to accommodate patients with suspected or confirmed COVID-19 presenting with mild to moderate severity. These patients were referred after evaluation in basic health units of the Unified Health System (SUS) of Brazil, representing those who should not stay at home, but who were not severe enough to occupy traditional hospital beds, which were reserved for the most critical cases.

The hospital was set up on the entire lawn of the Pacaembu Soccer Stadium and comprised two large tents. Inside, there were 200 beds, including 16 equipped with intensive care capabilities, distributed across 10 wards, each containing 20 beds and a dedicated nursing station. Patients with a clinical suspicion of COVID-19, while awaiting laboratory confirmation, were admitted to a designated ward. Laboratory confirmation was performed using RT-PCR with samples obtained from the upper respiratory tract, specifically nasopharyngeal and oropharyngeal swabs. These swabs were stored in sterile tubes containing saline solution. Sample detection was conducted using either an in-house technique or the XGen Master COVID-19 Mobius method. The wards were segregated by gender and equipped with bathrooms that included sinks, toilets, and showers (Figures 1A,B).
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FIGURE 1
 (A) External view of Pacaembu field hospital. (B) Internal view of Pacaembu field hospital.


The operation of the hospital required the dedication of 588 professionals, comprising a multidisciplinary team that included doctors, nurses, nursing assistants, pharmacists, biomedical scientists, physiotherapists, social workers, and psychologists, as well as personnel from various support areas such as administration, housekeeping, logistics, and security. Clinical protocols were established for both diagnosis and treatment, with all healthcare professionals receiving appropriate training to ensure standardized care. To support diagnostic procedures, the hospital had mobile X-ray machines, ultrasound devices, and a CT scanner installed in a trailer.

City Hall was responsible for assembling the hospital structure, while Hospital Israelita Albert Einstein managed the hospital’s operation, including human resources and medical equipment. With a decline in COVID-19 cases, the hospital ceased operations on June 30, 2020, operating only during the first wave of the pandemic.



Study time horizon

The time horizon for this study spans from the admission of patients to the Pacaembu Field Hospital, between April 6 and June 29, 2020, until hospital discharge or final clinical outcome, including potential transfers to other healthcare facilities. This period was chosen to fully capture the care cycle provided by the field hospital, allowing for a comprehensive assessment of the costs and clinical outcomes associated with the services delivered.



Admission criteria to Pacaembu field hospital

Admission requests for the Pacaembu Field Hospital were screened by the Municipal Regulation Service and approved by the hospital’s internal regulation team based on predefined criteria. Patient transport to the facility was exclusively arranged through ambulance services, with no provision for unscheduled walk-ins.

All patients admitted were transferred by ambulance from public outpatients’ unit or hospitals. Upon arrival, they were directed either to a general ward or to a stabilization room, based on specific clinical criteria (Tables 1, 2).



TABLE 1 Ward admission criteria.
[image: Table1]



TABLE 2 Stabilization room admission criteria.
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Discharge criteria

The discharge criteria for the Pacaembu Field Hospital included improvement of symptoms; absence of fever >48 h; reduction of inflammatory markers; oxygen saturation ≥ 93% and respiratory rate < 24 breaths per minute (room air).



Hospital transfer from Pacaembu field hospital to a general hospital

The criteria for transfer to highly complex health care facilities included: (1) need for progressive oxygen supplementation >10 L/min; (2) respiratory rate > 30 breaths per minute associated with signs of respiratory distress; (3) need for noninvasive ventilation and mechanical ventilation; (4) persistent hemodynamic instability; (5) need for vasopressor drugs; (6) Glasgow coma scale <13; (7) acid–base imbalance characterized by pH <7.35 and PaCO2 > 50 mmHg.

The hospitals to which these patients were transferred were either public or private institutions, as registered in the Health Service Offers Regulation Center (CROSS) network. This system includes various hospitals that can accept patients in need of transfer. Of the 39 hospitals in the CROSS network where patients were transferred, patient records were accessible for three facilities managed by SBIBAE: Hospital Israelita Albert Einstein Morumbi (HIAE), Hospital Municipal Dr. Moysés Deutsch (HMDMD), and Hospital Municipal Vila Santa Catarina (HMVSC). Among these, HMDMD and HMVSC were part of the public health network, while HIAE belonged to the private sector.



São Paulo state data analysis system foundation (SEADE)

Data from SEADE were utilized to analyze the baseline characteristics, clinical features, and mortality of confirmed COVID-19 cases in the state of São Paulo, as well as those who developed ARDS compared with Pacaembu Field Hospital Results.

SEADE, a foundation linked to the Brazilian Secretariat of Finance and Planning, is a national reference center for the production and dissemination of socioeconomic and demographic analyses and statistics. SEADE has become a reliable and always up-to-date source of data about the state of São Paulo. The SEADE Coronavirus dataset includes data on cases, deaths, and hospitalizations related to COVID-19 in the state of São Paulo. Daily data since the beginning of the COVID-19 pandemic are available in the repository and have been updated up to November 18, 2023 (9).



Selection of outcomes

The selected outcomes include the mortality rate and the average length of hospital stay among patients treated at the Pacaembu Field Hospital, as well as the estimated number of lives and life-years saved.



Collection data

Data from Pacaembu Field Hospital was collected through queries to the information system (Business Intelligence - BI) and electronic health records. The collected data include demographic information, clinical outcome data (length of stay, mortality rate), and cost data of resources used.



Statistical analysis and economic evaluation

The mortality rates among Pacaembu Field Hospital patients were evaluated in comparison to two scenarios: I confirmed COVID-19 cases in São Paulo, and II severe acute respiratory syndrome patients with COVID-19 in São Paulo.

The age-and sex-adjusted mortality results were compared to the data for the total population of confirmed COVID-19 cases and ARDS cases in the state of São Paulo, as provided by the São Paulo SEADE. Additionally, the lives saved were calculated considering the number of patients in the city of São Paulo (the total confirmed COVID-19 population and ARDS cases, individually) and the projected deaths estimated from the transferred patients, resulting in the projected deaths if both of the populations had the mortality rate of Pacaembu. Then the overall number was multiplied by the life expectancy for that sex and age. Schematically:

Lives saved = [Projected mortality rate from Pacaembu * confirmed COVID-19 or ARDS patients - Projected deaths from Pacaembu], and

Years of life saved = [Lives saved * life expectancy for sex and age].

The overall mortality rate for COVID-19 in the city of São Paulo as well as those patients who developed ARDS was stratified by age group. As reliable databases by health facility in São Paulo city are not available, the mortality rate among those patients transferred from the Pacaembu Field Hospital to other hospitals was performed by extrapolation with the mortality rate of patients transferred to the general hospitals managed by SBIBAE.

From this data, lives saved at the Pacaembu Field Hospital were projected by age and sex. Using the life expectancy of each group, based on Brazilian Institute of Geography and Statistics 2020 data (10), the years of life saved were determined. Additionally, further analysis was conducted, including age group for model adjustment. The variable representing the age was discretized and grouped into 14 groups starting from 15 years old and with 5 years each; people aged 80 or more years were grouped into one group. For these groups, life expectancy was considered as the median value of each interval. For the calculation of life of years saved, half-way values were rounded up.

To compare the demographic characteristics of the patients admitted in different hospitals, the Pearson’s Chi-square and Fisher’s exact test were used for categorical variables and were summarized as counts and percentages. Normality assumptions were tested by the Anderson-Darling normality test, such that if evidence against the data following a normal distribution was significative, the Wilcoxon-Mann–Whitney U test was used for continuous variables, otherwise, Student’s t-test was used (11). Both were expressed as medians with IQR (Interquartile Range). Also, values were converted from Brazil’s currency ‘Real’ (R$) to US dollars (US$). A mean value of the US dollar was obtained from the Central Bank of Brazil based on the daily exchange rates during the entire period of Pacaembu’s utilization, which spanned from April 6, 2020, to June 29, 2020 (US$1 = R$5.39).

At the time the field hospital was implemented, local hospitals lacked the capacity to handle the demand for COVID-19 cases. As a result, the comparison was made against a ‘no treatment’ scenario. The cost per incremental life saved was calculated by dividing the difference in costs between treating patients at the Pacaembu Field Hospital and providing no treatment, by the difference in lives saved between the two approaches. Similarly, the cost per incremental year of life saved was determined by multiplying the lives saved by the average life expectancy and dividing the incremental cost by this value. To ensure a more real comparison, effectiveness was evaluated by comparing the mortality rates and estimated years of life saved at the field hospital with the two previously established scenarios.

In Brazil, the definition of cost-effectiveness for a health technology generally follows criteria established by institutions such as the National Commission for the Incorporation of Technologies in the Unified Health System (CONITEC). A technology is considered cost-effective if the additional cost per unit of benefit falls within an acceptable range for the health system. According to a document published by the Brazilian Ministry of Health in 2022, the threshold for cost-effectiveness is set at a maximum of 0.87 Gross Domestic Product (GDP) per capita per year of life gained, which corresponds to R$ 50.193,72 in 2023 (12).

All analysis were performed using the Knime Analytics Platform (version 4.4.1) and R Statistical Language (version 4.2.0). R packages: tidyverse (version 1.3.2) for data transformation and manipulation; gtsummary (version 1.7.1) for tables and statistical tests; nortest (version 1.0.4) for data normality evaluation were used.



Ethics

This study was approved by the Ethics Committee of the Hospital Israelita Albert Einstein (ECP) under the protocol number 6.028.323, CAAE: 66954722.9.0000.0071. Clinical trial number: not applicable. All the procedures in this study were in accordance with the 1975 Helsinki Declaration, updated in 2013. The study was exempted from the consent form requirement by the Ethics committee for the following reasons: (i) as it is a retrospective observational study, which will only use information from medical records, institutional information systems and/or other sources of data and clinical information available at the institution with no provision for the use of biological material; (ii) because all data will be handled and analyzed anonymously, without nominal identification of research participants; (iii) because the results resulting from the study will be presented in aggregate form, not allowing the individual identification of participants; and (iv) because it is a non-interventional study (without clinical interventions) and without changes/influences in the routine/treatment of the research participant and, consequently, without adding risks or harm to the well-being of the members. Furthermore, we will not be able to obtain consent from all participants in this research.




Results


Baseline and clinical characteristics

A total of 152,928 patients were confirmed with COVID-19 in the city of São Paulo, with 20,603 patients being hospitalized with ARDS and 1,499 patients being admitted to the Pacaembu Field Hospital with a diagnosis of mild to moderate COVID-19 (Table 3).



TABLE 3 Baseline characteristics of study population.
[image: Table3]

Of those cases admitted to Pacaembu Field Hospital, 53.8% were males and median age was 57 years [interquartile range (IQR), 46–67], [43.8% older adult people ≥60 years]. Among these patients, lung disease prevailed with 31.0% of the cases. The median length of stay was 4.2 days. Of the total, 213 (14.2%) patients used the stabilization room (intensive care structure). Of these, 119 (7.9%) required mechanical ventilation. Concerning in-hospital outcomes, 1,197 patients were discharged from the Pacaembu Field Hospital, 299 patients were transferred to other hospitals due to the severity of their cases (116 patients were transferred to hospitals managed by the Sociedade Beneficente Israelita Brasileira Albert Einstein (SBIBAE) whereas 183 patients were transferred to other hospitals in the city of São Paulo). The survival rate was 99.8%, with 3 deaths occurring within the unit (Table 3). Of the 116 patients transferred from Pacaembu Field Hospital to hospitals managed by SBIBAE, 52 patients died. On the other hand, a total of 20,603 patients were hospitalized in the city of São Paulo with a diagnosis of ARDS. The median age was similar to the Pacaembu Field Hospital cases of 58 years IQR[45–72] and the most prevalent comorbidities were heart disease (38.8%) and diabetes (26.0%). A total of 4,777 deaths (23.2%) occurred in this population.



Mortality rate by age group

Table 4 compares mortality rates by age group among three cohorts: confirmed COVID-19 cases, ARDS patients, and Pacaembu Field Hospital patients. Mortality rates generally increase with age across all groups, with the highest rates observed in the 80+ age group - 42.9% for confirmed COVID-19 cases, 48.8% for ARDS patients, and 10.3% for Pacaembu patients. Overall, the Pacaembu group exhibited lower mortality rates across most age groups compared to the other two groups, with an overall mortality of 3.7%, versus 5.9% in confirmed cases and 23.2% in ARDS patients.



TABLE 4 Mortality rate by age group.
[image: Table4]



Economic evaluation-lives saved and life-years saved

In the scenario I, which compares confirmed cases of COVID-19 in the state of São Paulo, the number of lives and years of life saved promoted by the opening of Pacaembu Field Hospital would be 29 and 436.4 for men and 12 and 24 for women. When adjusting by sex, 44 lives and 539 years would be saved (Table 5). Grouping by age, these numbers were 33 and 498.4 for men and 14 and 57 for women; adjusting by sex, 48 lives and 646.9 years would be saved (Table 6).



TABLE 5 Scenario I—COVID-19 confirmed in health network of the state of São Paulo vs. Pacaembu field hospital by sex and age.
[image: Table5]



TABLE 6 Scenario I—COVID-19 confirmed in health network of the state of São Paulo vs. Pacaembu field hospital by sex and age group.
[image: Table6]

In the scenario II, in comparison to ARDS cases in São Paulo, the Pacaembu Field Hospital resulted in a total of 61 and 44 lives saved, and 1,252.5 and 872.3 years of life saved, for men and women, respectively, when considering life expectancy stratified by sex. When adjusting by sex, due to the different mortality rates and using Brazilian Institute of Geography and Statisticss’ complete life table for both sexes, 158 lives were saved, representing 3,332.1 years of life (Table 7). When grouping by age, 102 and 83 lives were saved representing 2,192.8 and 1,783.9 years of life saved for men and women, respectively; adjusting by sex, these numbers are 190 and 4,227.5 (Table 8).



TABLE 7 Scenario II—Acute respiratory distress syndrome vs. Pacaembu field hospital by sex and age.
[image: Table7]



TABLE 8 Scenario II—Acute respiratory distress syndrome vs. Pacaembu field hospital by sex and age group.
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Cost of the project execution

The initial projected cost of the Pacaembu Field Hospital was R$28.6 million (US$5.30 million), including both initial investment and operating costs. Of this amount, the final cost was R$23,846,985.59 million (US$4,424,301.59) to the public coffers, in addition to a cost of R$7 million (US$ 1.29 million) in equipment being provided by Hospital Israelita Albert Einstein. Upon the closing of the temporary hospital’s operations, all the equipment used was donated to three municipal hospitals, which were concentrated in the area with the highest mortality rate from COVID-19 in the state of São Paulo.



Cost-effectiveness analysis

Scenario I estimate a cost per incremental life saved of R$442,402.70 (US$82,078.42) and R$918,108.95 (US$170,335.61) with a cost per incremental year of life saved of R$29,398.90 (US$5,454.34) and R$459,054.47 (US$85,167.81), respectively for males and females. Adjusting by sex, cost per incremental life saved was R$541,976.95 (US$100,552.31) and cost per incremental year of life saved of R$44,243.02 (US$8,208.35; Table 5). Adjusting by age group, the cost per incremental life and the cost per life year saved was, respectively, R$496,812.20 (US$92,172.95) and R$36,863.48 (US$6,839.24) for both sexes (Table 6).

The same analysis in scenario II estimates the cost per incremental life saved was R$210,322.90 (US$39,020.89) and R$250,393.35 (US$46,455.17) with a cost per incremental year of life saved of R$10,243.26 (US$1,900.42) and R$12,630.18 (US$2,343.26) for men and women, respectively. Adjusting by sex, these numbers are R$150,930.29 (US$28,001.91) and R$7,156.74 (US$1,327.78; Table 7). Adjusting by age group, the cost per incremental life saved and the cost per incremental year of life saved was, respectively, R$125,510.45 (US$23,285.80) and R$5,640.92 (US$1,046.55) for both sexes (Table 8).




Discussion

This study presents the first cost-effectiveness analysis, based on both lives saved and years of life saved, of a temporary hospital during the COVID-19 pandemic. The establishment of a field hospital in São Paulo resulted in more than 150 lives saved over the first 3 months of the pandemic in the best-case scenario, and nearly 50 lives saved in the worst-case scenario. The cost per year of life saved, adjusted for sex, was R$44,243.02 (US$8,208.35). When analyzed by age group, nearly 200 lives were saved in the best-case scenario, with a cost per life of R$5,640.92 (US$1,046.55) for both sexes combined. In the worst-case scenario, nearly 50 lives were saved, at a cost of R$36,863.48 (US$6,839.24) per life saved for both sexes.

The concept of the Fang Shelter Hospital originated in Wuhan, China, during the COVID-19 pandemic as a response to the public health emergency characterized by a rapid surge in cases and a shortage of hospital beds. The primary objective of this type of facility is to provide a rapidly constructed healthcare setting, within a matter of days, for the early treatment of patients with low acuity, who can be transferred to more advanced hospitals should their clinical condition deteriorate (5, 6). Following the outbreak of the pandemic, several studies published in the literature reported on the experiences of various countries in converting public spaces, such as exhibition halls or basketball courts, into temporary field hospitals (13–16).

According to the National Register of Health Facilities (CNES), in September 2020, there were 214 Field Hospitals registered in Brazil, distributed across 23 states of the federation. These field hospitals operated within the public health system with a “regulated entry” model, meaning they were designated to receive patients with respiratory symptoms who were referred by “open door” health services (triage points within the health system). They were characterized by providing low to medium complexity care and served as clinical support for permanent high-complexity hospitals with ICU beds dedicated to COVID-19 patients (17).

São Paulo, Brazil’s largest city, faced an overwhelming surge of COVID-19 cases, with hospitals operating at near-full capacity and significant strain on resources. The rapid increase in cases left the healthcare system vulnerable, prompting the creation of temporary field hospitals. These facilities, like Pacaembu, became crucial in providing care for mild to moderate COVID-19 patients, helping manage the crisis and prevent further escalation of the pandemic. This field hospital allowed for earlier intervention and contributed significantly to reducing pressure on São Paulo’s overwhelmed healthcare system.

Although field hospitals have been implemented in several countries, there remains debate regarding their true cost-effectiveness in responding to health emergencies, and few studies have thoroughly examined this issue (7). For example, in Wuhan, China, 16 Fang Shelter hospitals were constructed within a period of 1 month or more, accommodating approximately 16,000 patients with mild to moderate COVID-19 (18) Cai et al. conducted a retrospective observational study to evaluate the clinical outcomes of 2,011 COVID-19 patients and the associated resource utilization at the Leishenshan Fang Shelter Hospital in Wuhan, China, during its 67 days of operation, from February 8 to April 14, 2020. The overall case fatality rate at Leishenshan during this period was 2.3%, and the average length of stay was 19 days. The estimated total cost of building the facility and treating COVID-19 patients was US$231 million. The average total cost of care was US$114,793, with a direct cost of US$2,288 per patient. The direct cost for critically ill patients was five times higher than for those with mild to moderate disease (US$6,428 vs. US$1,257) (19).

Similarly, an economic analysis of COVID-19 treatment costs was conducted at the largest public general hospital in Latin America, located in São Paulo, Brazil, evaluating both direct and fixed costs. The average cost per admission was US$12,637.42, which increased to US$20,002.80 when considering the need for high-complexity hospital care for COVID-19 patients, with an overall daily cost of US$919.24. These figures can help estimate the cost savings achieved by redirecting COVID-19 patients from general hospitals to field hospitals (20).

In the United Kingdom, the NHS Nightingale Hospital initiative was developed as a field hospital response to the pandemic, with varied objectives: some facilities were set up primarily for critical care or palliative care for patients nearing the end of life, while others were designed to treat mild to moderate COVID-19 cases or provide care for recovering patients. However, few patients were admitted due to several challenges, including logistical difficulties in transporting critically ill patients, a better understanding of the need for high-complexity hospitals for COVID-19 care, the distance of the hospitals from patients, and particularly the shortage of healthcare professionals relative to the number of beds available (21). Similarly, a scoping review highlighted various challenges in managing field hospitals during the COVID-19 pandemic, such as staff shortages, lack of supplies and resources, difficulties in predicting patient numbers, and ineffective communication. Several studies underscored the difficulties in recruiting a large number of qualified professionals with diverse clinical backgrounds and experience for field hospitals (8). In contrast, the Pacaembu Field Hospital did not face issues related to the number of healthcare professionals, as idle professionals from private hospitals were reassigned, and a streamlined approach for hiring and training new staff was implemented.

The experience at the Javits Convention Center in New York provides another perspective. A study involving 1,095 patients treated over 28 days at this temporary facility, which was equipped with 512 general medical beds (organized into 16 pods of 32 beds each) and 48 intensive care unit (ICU) beds with oxygen, monitors, and appropriate staffing, demonstrated the impact of field hospitals. The ability to care for over 100 patients a day during the pandemic peak was crucial in saving many lives. This temporary hospital significantly alleviated pressure on neighboring hospitals by reducing their patient volumes by approximately 10–20% and decreasing emergency department volumes by 10%. These outcomes led to reduced resource utilization, lower staffing needs, and decreased provider stress. Moreover, a well-structured discharge plan with a length of stay of up to 5 days was key to the initiative’s success (22).

In the case of the Pacaembu Field Hospital, the strategy of establishing a temporary facility during the peak of the pandemic to care for non-critical patients, with a focus on ward beds, proved effective in reducing the use of more costly resources. This approach allowed for early intervention for mild to moderate cases at higher risk of clinical deterioration. Additionally, integration within a centralized health system for transfer regulation and bed management facilitated better control and planning across hospital units, contributing to more efficient healthcare delivery.

In Brazil, the threshold for cost-effectiveness is set at a maximum of 0.87 times the Gross Domestic Product (GDP) per capita per year of life gained, which corresponds to R$ 50,193.72 (US$ 9,312.30) in 2023. However, the definition of this threshold is context-specific, depending on local wealth, the characteristics of the healthcare system, the availability of and ability to pay for resources, as well as social preferences. The use of this threshold should always be considered alongside other criteria. Additionally, it is important to note that the costs included in this analysis encompass everything from the construction of the Field Hospital to the full costs of disposing of supplies and personal protective equipment used.

This study has several limitations that should be considered when interpreting the results. Firstly, the analysis covers the early days of the COVID-19 pandemic in 2020, a period before vaccines and specific treatments were available. This lack of therapeutic interventions and the emergency nature of the situation may have significantly impacted clinical outcomes and associated costs, potentially increasing the severity of cases and the cost of medical care. Additionally, socioeconomic factors and regional disparities in healthcare access may have introduced variability in the data that was not fully controlled for. Mortality cases for the entire municipal public network were extrapolated from cases transferred to hospitals managed by SBIBAE, and thus are not based on real-life data. Consequently, the findings may not accurately reflect the actual mortality rates across the entire municipal public network. These limitations should be considered when interpreting the results, as the extrapolated data might not represent the true extent of mortality within the broader network. While the cost-effectiveness analysis of the field hospital offers valuable insights into the financial impact and effectiveness of interventions during the pandemic’s peak, caution is needed when applying these results to future contexts or different epidemiological scenarios.



Conclusion

The findings from this study underscore the significant role that the Pacaembu Field Hospital played in mitigating the impact of COVID-19 in São Paulo, Brazil. By providing critical care to a large number of patients with mild to moderate symptoms, the hospital effectively reduced mortality rates and contributed substantially to the preservation of life. The cost-effectiveness analysis further highlights the economic value of this intervention, particularly when compared to standard care scenarios in overwhelmed healthcare settings. Despite the inherent challenges and costs associated with establishing field hospitals, the Pacaembu model demonstrated a viable strategy for saving lives during public health emergencies. These results not only validate the utility of field hospitals in crisis situations but also provide a foundation for future planning and resource allocation in similar contexts.
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