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Abstract

Background

For the past few months, HMOs have faced crowded emergency
rooms and insufficient hospital and intensive-care-unit beds, all
from the worst pandemic of this century, COVID-19.

Methods

In a large HMO in Brazil, our approach was to allow treating
physicians to prescribe antiviral medications immediately at
presentation, and prednisone starting on day-6 of symptoms to
treat pulmonary inflammation. We implemented this COVID-19
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protocol for outpatients and studied 717 consecutive SARS-CoV-2-
positive patients age 40 years or older presenting at our emergency
rooms.

Results

Use of hydroxychloroquine (HCQ), prednisone or both significantly
reduced hospitalization risk by 50–60%. Ivermectin, azithromycin
and oseltamivir did not substantially reduce risk further.
Hospitalization risk was doubled for people with type-2 diabetes or
obesity, increased by two-thirds for people with heart disease, and
by 75% for each decade of age over age 40. Similar magnitudes of
reduced risk with HCQ and prednisone use were seen for mortality
risk, though were not significant because of only 11 deaths among
the 717 patients. No cardiac arrhythmias requiring medication
termination were observed for any of the medications.

Conclusions

This work adds to the growing literature of studies that have found
substantial benefit for use of HCQ combined with other agents in
the early outpatient treatment of COVID-19, and adds the possibility
of steroid use to enhance treatment efficacy.
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Next

Abbreviations

HMO

Health Maintenance Organization

1. Introduction

Mankind has been facing one of the greatest challenges of the XXI
century: a pandemic [1] caused by a new virus, SARS-CoV-2,
thought to be transmitted by airborne particles and droplets and
contact with contaminated surfaces or objects [2]. Clinical
manifestations of coronavirus disease 2019 (COVID-19) patients
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range from asymptomatic to mild non-specific signs and symptoms
to severe pneumonia with organ function damage and eventual
mortality [3,4]. There is a clear need to try to stop disease
progression as early in the disease process as possible. Infected
patients with comorbidities such as heart failure, type-2 diabetes,
asthma or chronic obstructive pulmonary disease and obesity, and
patients over sixty years of age are at substantially higher risk to
develop severe disease and tend to have higher risks of death [[5],
[6], [7]]. Many drugs have been tried in hospitalized patients, with
largely discordant results [[8], [9], [10], [11]]. Randomized double-
blind controlled trials demonstrating benefit or lack of benefit of
drugs in high-risk outpatients will not be available any time soon, as
many clinical sites are still recruiting patients [12]. Early outpatient
illness is very different than hospitalized severe disease and
treatment therefore will differ between these two distinct groups.
Relatively little is established about utility of medications in early
outpatient treatment. Currently [13,14] it is understood that
COVID-19 is at least a four-phase illness: phase 1 is viral
replication, followed by pulmonary inflammation in phase 2,
“cytokine storm” and acute respiratory distress in phase 3, and
disseminated multi-organ involvement in phase 4. For treatment at
the beginning of the illness, there are indications that chloroquine
and especially hydroxychloroquine (HCQ) may be beneficial [[15],
[16], [17], [18]], but no specific antiviral medications have
demonstrated proven efficacy as yet [19,20]. Recently, the Brazil
Federal Committee for Medicine has approved the prescription of
chloroquine and HCQ for clinically suspected COVID-19 patients at
the physician's discretion with informed consent [21] and the Health
Ministry has also endorsed the use of these medications [22]. Brazil
has the highest rate in South America in the ranking of COVID-19
deaths, with more than 4.2 million people infected in the country
[23] in circumstances of a large population still to be affected and
with economic difficulties resulting in inadequate social distancing.
Data over March–May from the Federal Health Ministry [24] show
that more than 90% of hospitalized patients with severe respiratory
distress who were tested were positive for SARS-CoV-2, with less
than 5% detected with influenza. Therefore, we assumed in clinical
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practice that most patients coming to the emergency room with
influenza-like symptoms would have COVID-19. With all that, we
developed a protocol for early recognition and treatment of high-risk
patients (in our population, age greater than 40 years because of
generally poorer health standards, or with comorbidities) who would
come to our outpatient network of emergency rooms with influenza-
like symptoms: fever, cough, myalgia and headache, among others,
and receive early treatment, provided to patients at the first doctor
visit, using physician discretion from among HCQ, azithromycin,
ivermectin, oseltamivir, zinc sulfate, nitazoxanide and prednisone
(the last starting on day-6 of symptoms). We evaluate here risks of
subsequent hospitalization based upon outpatient use of these
various medications.

2. Methods

Patient data were analyzed from electronic charts of health
maintenance organization (HMO) Hapvida Saúde, the largest
Brazilian HMO with 6 million members spread over five regions of
the country. Data were collected after informed consent and
Institutional Ethics Committee (4.087.824 CEP-University Fortaleza
UNIFOR) approval for this study. To-date, during the pandemic,
more than 300 000 monthly emergency room (ER) consults have
occurred. Patients were all seen at the ERs of the widespread
country hospital network and admitted if indicated. At the beginning
of the pandemic in Brazil, late March–April 2020, the north and
northeast cities were more affected, with a great number of ER
consults and hospital and intensive-care-unit admissions. A
protocol for early treatment of COVID-19 was developed by a team
of senior HMO medical staff and started in early May; it included
clinical recognition of the commonly described main COVID-19
signs and symptoms, and protocol criteria assessment for hospital
admission vs outpatient care. Patients coming with influenza-like
symptoms such as fever, sore throat, myalgia, arthralgia or coryza
would enter the COVID-19 protocol. Patients presenting with
hypoxia, defined as the need of oxygen to maintain an oxygen
saturation greater than 92%, respiratory rate of or greater than 24
respirations/minute, hypotension defined as systolic pressure less
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than 90 mm Hg or diastolic pressure less than 60 mm Hg, or with
confusion or extreme lethargy were immediately admitted to the
hospital. The remaining patients over age 40 or with comorbidities
were defined as high-risk and treated as outpatients. The protocol
specifics were chosen by the attending physician, and all of its
steps were monitored for quality assurance. The protocol was
largely automated through on-screen suggestions and physician
choice boxes leading to successive screens, medication
prescription choices, etc. After discharge from the ER, patients
received paper charts instructing them on isolation, symptoms to
expect and medications to use, and QR codes for telemedicine,
chat or phone consults. Patients were instructed to return if
symptoms of dyspnea, confusion or lethargy occurred.
Telemedicine was also always available to HMO patients on the
HMO website. For discharged patients, the COVID-19 protocol
included (all as oral medications), as chosen by doctors and
patients: HCQ as first-line treatment, if used (400 mg bid day 1,
400 mg qd days 2–5), prednisone (1 mg/kg qd x 5 days, maximum
80 mg/day, no taper), azithromycin (500 mg qd x 5 days),
ivermectin (12 mg qd x 2 days), plus symptom relievers. Zinc
sulfate, oseltamivir and nitazoxanide were also available to be
prescribed but were used infrequently. As doctors quickly found that
most of the prescribed HCQ was not available at common
drugstores, if prescribed it was decided to offer the drug free of
charge to all patients who only had to sign informed consent to
receive it. Data were collected from the HMO database for
consecutive patients registered from May 11th to June 3rd, 2020.
We selected all patients 40 years and older who tested positive for
SARS-CoV-2 using a real-time reverse-transcriptase-polymerase-
chain-reaction (RT-PCR) assay of nasal and pharyngeal swab
specimens [25]. To be clear, while all relevant patients with clinically
likely COVID-19 were offered treatment by the HMO, for the
present report, we analyzed all those patients whose infections
were subsequently confirmed by laboratory assay. The collected
data included patient characteristics and comorbidities, age,
gender, history of type-2 diabetes, hypertension, cardiac illness,
pulmonary disease, other conditions, and facts of hospital
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admission and death. Collected data were analyzed with
multivariate unconditional logistic regression models to determine
associations with medication use as well as other risk factors for
hospital admission and death. Age (in decades) and presentation
delay (days) were treated as continuous covariates whereas all
other variables were dichotomous. In addition to the medications,
all of the presentation characteristics and comorbidities in Table 1
were examined for statistical significance and for confounding
adjustment. Death outcomes were those considered to be due to
complications associated with COVID-19. A two-sided p-value less
than 0.05 was considered statistically significant.

Table 1. Characteristics of tested-positive Covid-19 patients treated
under the new Hapvida Brazil HMO protocol.

Given none
of the

medications
(n = 122)

Given
neither

HCQ nor
Prednisone

(n = 244)

Given both
HCQ and

Prednisone
(n = 159)

Given
HCQ
Only

(n = 175)

Given
Prednisone

Only
(n = 139)

Patients
(n = 717)

Age (mean,
years)

(10–90 %iles)

51.3 (41–70) 52.0
(41–71)

50.4
(41–60)

50.3
(41–61)

48.8 (4–59) 50.6
(41–63)

Presentation

delaya

(mean, days)
(10–90 %iles)

4.1 (1–8) 4.2 (1–8) 4.5 (1–8) 4.4 (1–9) 5.6 (1–10) 4.6 (1–9)

Sex (%
Female)

59.0 54.5 45.9 48.0 59.0 51.9

Hospitalized
(%)

27.0 24.2 10.1 14.3 10.1 15.9

Ventilated
(%)

4.9 3.3 2.5 1.1 3.6 2.6

Died (%) 3.3 2.9 0.6 0.6 1.4 1.5

Cough (%) 69.7 67.2 73.0 74.9 66.9 70.3
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Given none
of the

medications
(n = 122)

Given
neither

HCQ nor
Prednisone

(n = 244)

Given both
HCQ and

Prednisone
(n = 159)

Given
HCQ
Only

(n = 175)

Given
Prednisone

Only
(n = 139)

Patients
(n = 717)

Fever (%) 52.5 59.4 66.7 65.7 61.9 63.0

Myalgia (%) 37.7 37.7 44.7 53.1 36.0 42.7

Sore Throat
(%)

17.2 19.3 23.9 29.1 26.6 24.1

Headache
(%)

36.1 35.7 41.5 39.4 41.0 38.9

Diarrhea (%) 7.4 7.4 8.2 11.4 11.5 9.3

Shortness of
Breath (%)

26.2 30.3 28.9 28.0 20.9 27.6

Type 2
Diabetes

Mellitus (%)

14.8 18.4 15.1 21.7 11.5 17.2

Obesity
(BMI>30, %)

10.7 7.8 6.9 20.6 5.0 10.2

Heart
Disease (%)

21.3 29.9 31.4 41.1 18.8 30.8

Pulmonary
Disease (%)

6.6 4.5 1.3 4.0 3.6 3.5

Given
Azithromycin

(%)

0.0 43.4 50.3 65.7 58.3 53.3

Given
Ivermectin

(%)

0.0 24.2 77.4 42.9 59.7 47.4
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Given none
of the

medications
(n = 122)

Given
neither

HCQ nor
Prednisone

(n = 244)

Given both
HCQ and

Prednisone
(n = 159)

Given
HCQ
Only

(n = 175)

Given
Prednisone

Only
(n = 139)

Patients
(n = 717)

Given
Oseltamivir

(%)

0.0 9.0 7.5 26.3 7.9 12.7

a
Number of patients with data on date of start of symptoms,
113, 222, 152, 168, 134 and 676 in the respective columns.

3. Results

From May to June, 24 927 patients were included in the COVID-19
protocol, 56% from the northeast Brazil states of Ceará, Bahia and
Pernambuco. Seven hundred seventy-two patients (3.1%) were
admitted to the hospital and 52 died (6.7% of those hospitalized,
0.2% of the whole cohort). Within the cohort of 24 927 patients,
because of scarcity of the tests and without selection by disease
severity, 3307 had testing for SARS-CoV-2 performed; 1570 were
age 40 years or over and 715 (45%) of these patients had positive
RT-PCR assays for SARS-CoV-2. We also included 2 patients who
had positive SARS-CoV-2 serology (Table 1). Three hundred
seventy-two patients were female (52%); the mean age was 50.6
years (range 40–93 years). The average delay from the start of
symptoms to ER visit was 4.6 days. Common presenting symptoms
included shortness of breath (198, 28%), cough (504, 70%), fever
(452, 63%), myalgia (306, 43%) and sore throat (173, 24%); 221
(31%) patients had histories of cardiovascular disease, 123 (17%)
had diabetes type 2, 73 (10%) were obese and 25 (3.5%) had
chronic pulmonary disease. There were 114 hospital admissions
(16%) and of these, 19 (17%) patients required mechanical
ventilation and 11 (9.6%) patients died. The median time between
start of symptoms and hospital admission was eight days; between
hospital admission and death was seven days. One hundred
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twenty-two of the 717 patients received none of the medications,
and 33 (27%) of them required hospitalization.

Associations with fact of eventual hospitalization are given in Table
2. The multivariate logistic regression model presented in the table
shows that age, obesity (BMI > 30) and dyspnea were very
substantial risk factors for hospital admission. Each additional
decade of age over age 40 multiplied the risk of admission by a
factor of 1.75. Use of prednisone and use of HCQ were both
associated with significantly reduced risk, and both drugs used
together seemed to perform slightly better than either one alone.
When the analysis was restricted to exclude patients hospitalized
within five days, thus not eligible to receive prednisone, the results
were essentially unchanged. History of pulmonary disease,
presentation delay, or presentations with cough, myalgias, sore
throat, headache or diarrhea were not associated with risk of
hospitalization. Presentation with fever, however, had OR = 1.93
(95%CI 1.18–3.14), p = .0085, but did not change the associations
seen in Table 2, and with consideration for multiple comparisons of
the various patient characteristics, may not be statistically
significant. Based on the model of Table 2, we also examined use
of azithromycin, OR = 0.93 (95%CI 0.60–1.45) and use of
ivermectin, OR = 1.17 (95%CI 0.72–1.90). Zinc prescription was not
given on its own and where prescribed was highly correlated with
other medication use and had little independent information for
estimation of its own association in the adjusted model. When the
model of Table 2 was performed including only individuals who had
a history of at least one condition of obesity, diabetes or heart
disease (73 hospitalized patients and 232 not hospitalized), the
associations with the medications largely remained: for both
HCQ + prednisone, OR = 0.33 (95%CI 0.14–0.81), p = .015; for
HCQ alone, OR = 0.41 (95%CI 0.20–0.83), p = .013; and for
prednisone alone, OR = 0.75 (95%CI 0.29–1.93), p = .55. We also
examined the model of Table 2 for the three medication exposures
vs receipt of no medications at all. For both HCQ + prednisone,
OR = 0.29 (95%CI 0.14–0.58), p = .00053; for HCQ alone,
OR = 0.32 (95%CI 0.17–0.63), p = .00081; and for prednisone
alone, OR = 0.37 (95%CI 0.18–0.77), p = .0082. Similar
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magnitudes of association as these were seen for these
medications among all 717 subjects for death as the outcome, but
the small numbers of deaths precluded statistical significance of
these associations. However, the strongest predictors of mortality
overall were obesity, OR = 13.0 (95%CI 2.35–72.3), p = .0033, and
diabetes, OR = 4.65 (95%CI 1.20–18.1), p = .027. We observed no
cardiac arrhythmia events requiring medication termination for any
of the medications used in the 717 patients that we analyzed, and
no deaths attributable to such arrhythmias.

Table 2. Multivariate logistic regression risk factors for
hospitalization of tested-positive Covid-19 outpatients at Hapvida
HMO, Brazil.

Exposure Regression
Exposure

Units

Average of
or Number

Not
Hospitalized

(n = 603)

Average of
or Number

Hospitalized
(n = 114)

OR (95%
Confidence

Interval)

P-value

Age at diagnosis
(continuous)

Per decade 49.4 57.1 1.75
(1.42–2.16)

10–6.7

Gender Female vs
Male

314 vs 289 58 vs 56 0.87
(0.56–1.35)

.52

Dyspnea at
diagnosis

Yes vs No 148 vs 455 50 vs 64 2.07
(1.32–3.26)

.0017

Obesity Yes vs No 55 vs 548 18 vs 96 2.38
(1.24–4.57)

.0090

Diabetes Mellitus
Type 2

Yes vs No 83 vs 520 40 vs 74 2.11
(1.26–3.52)

.0045

Heart Disease Yes vs No 162 vs 441 59 vs 55 1.67
(1.03–2.70)

.037

Prescription of both
hydroxychloroquine
and prednisone

Both vs not
both

143 vs 460 16 vs 98 0.40
(0.21–0.75)

.0042
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Exposure Regression
Exposure

Units

Average of
or Number

Not
Hospitalized

(n = 603)

Average of
or Number

Hospitalized
(n = 114)

OR (95%
Confidence

Interval)

P-value

Prescription of
hydroxychloroquine
only

Yes vs no 150 vs 453 25 vs 89 0.45
(0.25–0.80)

.0065

Prescription of
prednisone only

Yes vs no 125 vs 478 14 vs 100 0.51
(0.26–0.99)

.049

4. Discussion

SARS-CoV-2 will cause greater mortality than any recent
contemporary pandemic; only when the pandemic ends it will be
possible to assess the full health, social and economic impact of
this global disaster [[26], [27], [28]]. Preliminary data show that in
developed countries, the impact will be huge. But in developing
countries, where public health systems already face great
challenges to provide basic health care to all in need, the impact
will be several times greater [[26], [27], [28]]. These problems will
not be solved anytime soon. In the midst of the SARS-CoV-2
pandemic, a feasible approach, with inexpensive drugs, relying on
syndromic signs and symptoms rather than scarce laboratory tests
may help many patients and will be even more important in
developing countries. Around the world there are already over 28
million confirmed COVID-19 cases [29]. Brazil has the third-largest
number, with 4.2 million cases and 128 000 deaths as of
September 9th [29]. If this trend continues, in about six months,
Brazil will have the worldwide largest number of deaths of any
country.

In March 2020, the World Health Organization recommended the
use of medications oseltamivir and antibiotics [30]. On March 28,
2020, the FDA issued an emergency use authorization for
remdesivir and HCQ for patients in both clinical trials and with
severe hospitalized disease [31]. Since then, pharmacological
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treatments have been controversial. On June 15 the FDA retracted
its earlier authorization and on July 1 posted warnings about its
use, leaving HCQ outpatient use not supported [32]. Countries such
as China and India have issued guidelines supporting the use of
chloroquine or HCQ in COVID-19 [33,34]. Evidence of the real-
world unimportance of arrhythmia and other cardiovascular
adverse-event endpoints of HCQ and HCQ + AZ use is given in the
large Oxford-based record-linkage study [35] and in a study of 40%
of the English population [36]. Understanding the pathophysiology
of COVID-19 in the different clinical stages of the disease is
important, as treatments will change according to progression of
the disease [13]. Our study showed that HCQ alone, prednisone
alone, and HCQ plus prednisone did better than standard treatment
for early stage COVID-19. It may be that the corticosteroid benefit
involves low levels of type I and III interferons juxtaposed to
elevated chemokines and high expressions of IL-6. Reduced initial
innate antiviral defenses allow the virus to multiply, followed after a
few days by relatively excess inflammatory cytokine production,
allowing for steroids to reduce the latter in the early features of
COVID-19, before appreciable pneumonia has occurred [37].
Hydroxychloroquine has a number of suggested beneficial actions
for early COVID-19, not least of which is its non-
immunosuppressive immunomodulatory activity [38].

Because all treatments have costs and benefits, treating all high-
risk patients early would take a major effort from Brazil's Universal
Public System (SUS) and its private HMOs, but would be much less
expensive than hospital-based inpatient treatment, which would
probably be impossible on the scale needed. Our study showed
that about 10% of high-risk outpatients over age 40 treated with
prednisone still required hospitalization, which is substantially better
than the 24% among untreated patients, thus even this treatment
plan could create a large hospital-bed demand. However, we found
that even in hospital, these treated patients do better and their
mortality is much lower.

In an ideal world, large randomized double-blinded controlled
clinical trials establish evidence, but take time to complete and
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many are not large enough for the randomization to be sufficiently
effective in reducing biases. To-date, treatment protocols have
proposed drugs with antiviral activity, and with anti-inflammatory
responses, such as therapeutic regimens of IFN-
α+lopinavir/ritonavir and IFN-α+lopinavir/ritonavir + ribavirin, among
others. While cost-effectiveness of these regimens have been
challenged, HCQ is generic and has been prescribed for malaria for
decades, as it has antiviral and anti-inflammatory properties. On
March 27th, 2020 the Brazilian Federal Health Authority issued a
note saying that it would treat severely ill patients in the Public

System with HCQ [39]. On May 20th, the same authority issued
another note that HCQ would be available for physicians to
prescribe for outpatients and mild cases, according to symptoms
and severity [22]. Prednisone is also generic and inexpensive and
has been used for many decades and does not interact adversely
with HCQ.

Our results demonstrate a positive benefit of HCQ and prednisone
in decreasing hospital admissions in a high-risk population over 40
years of age with RT-PCR-positive SARS-CoV-2 infection when
started at first doctor visit. A high-risk outpatient benefit of HCQ use
has been summarized elsewhere [35] but to our knowledge this is
the first time that efficacy of outpatient prednisone use has been
reported. Use of these medications also showed some evidence of
reduced mortality in the study group, and larger studies of mortality
will be needed to validate this finding. We observed that outpatient
hospitalizations of the larger group of suspected COVID-19 ER
patients, from the same HMO database before vs after the protocol
started, March–April vs May, decreased significantly, 23% vs 9%,
and mortality declined from 1.75% to 1.39%. For May, our HMO
data also show that the mortality was less than COVID-19 mortality
for Brazil as a whole.

Our study has several limitations. This is a retrospective, chart-
based study, and even though our initial sample of patients was
large, with almost 25 000 patients, few of these patients were
tested due to the scarcity of RT-PCR tests. Then, we chose to study
only tested-positive SARS-CoV-2 patients to make sure we were
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dealing with confirmed cases of COVID-19. Limiting analyses to
patients greater than 40 years of age further reduced our sample
size. Nevertheless, our experience of approaching and treating
patients with influenza-like symptoms in this era of pandemic
SARS-CoV-2 is useful and more generally applicable. In one State
Hospital Network of the cohort this spring, more than 90% of
patients admitted to the hospital with appreciable respiratory
distress had positive RT-PCR for SARS-CoV-2 [40], so it seems
reasonable to infer that it would be similar for patients with
influenza-like illness presenting at the emergency room. Also, our
study involved a range of treatment medications assigned by HMO
physicians using their clinical judgements, rather than mandated by
study design. Clinical treatment decisions allow for the possibility
that sicker patients get more or more aggressive treatments,
creating the potential of confounding by indication. The comorbidity
distributions of the various treatments as shown in Table 1 suggest
that except for shortness of breath, patients not treated with HCQ
or prednisone may have been slightly less symptomatic than
treated patients. However, this would if anything have tended to
reduce the magnitude of risk lowering that we found for these
medications toward the null. A pattern of chronic comorbidity
differences is not apparent in the table; nevertheless, our results
were adjusted for those comorbidities where associations with risk
of hospitalization were observed (Table 2). In spite of the
aforementioned, our study was large enough to have observed
statistically significant results and was based on actual clinical
conditions and data recorded in active clinical charts, to enable
reasonable inference about lack of reporting biases in the analyzed
data.

Our analyses thus show that it is possible to give HCQ with
companion medications in an early stage protocol that proves to be
safe, and warnings about cardiac arrhythmia adverse events are
unnecessary unless significant contraindications are known.
Treatment-failure mortality, while small, is still the major concern of
patient management. Our new protocol is continuing in clinical
practice in our HMO, and we hope for it to be more generally
applied across the rest of Brazil as quickly as possible.
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5. Conclusion

We found early outpatient use of HCQ and prednisone, both as
individual prescriptions and used together, to lower the risk of
hospitalization in symptomatic high-risk COVID-19 patients
presenting for primary care at the emergency rooms of our large
HMO in Brazil. Other than the small numbers of treatment failure,
no potentially life-threatening adverse events were recorded with
medication treatment. These medications were found to be safe
and beneficial for early high-risk outpatient treatment of COVID-19.
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