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Abstract
Objective
To describe the features related to patients with Covid-19 admitted to Unimed Recife hospitals,
Recife, Brazil, evaluating demographic data, lethality, use of a mechanical ventilator, presence
of associated diseases, the need to use the ICU, among other aspects related to the prognosis
of these patients.
Method
Data were collected from the DRG Brazil health management platform, including the period
from March 16, 2020, when the first patient with Covid-19 was admitted to the Hospital
da Unimed III, until January 31, 2021. All patients admitted to one of the three hospitals
of Unimed Recife - Hospital Unimed Recife I, Hospital Unimed Recife III, and Hospital Geral
Unimed Recife – were included in the study. In the same period, we evaluated the number
of patients with Covid-19 or suspected Covid-19 who were seen in the emergency room at
Hospital Unimed Recife III.
Results
One hundred twenty-six thousand five hundred fifty-three patients were seen in the Emergency
Unit of Hospital Unimed Recife III in the period between March 26, 2020, and January 31,
2021; of those 126,553 patients seen in the emergency 39,340 (31.09%) patients were
diagnosed with having Covid-19 or suspected of Covid-19. In the 10-month period, 1,039
patients with Covid-19 were hospitalized, 61% with hypertension, 31.1% with SARS, 30.0%
with diabetes, and 9.9% were obese. The average hospital stay was 11.2 days. 342/1,039
(32.9%) patients were admitted to the ICU, and 57.9% of them had mechanical ventilation.
The overall lethality was 13.76% (143 deaths/1,039 inpatients). An increase in lethality
by Covid-19 was associated with increased age. Lethality in the first period of the Covid-19
pandemic was significantly higher when compared to the last 5 months of the pandemic
(17.6% versus 9.7%). Obesity significantly increased lethality in patients with Covid-19 [120
deaths/1,016 non-obese patients (11.8%) versus 23 deaths/103 obese patients (22.3%),
OR 2.15 (1.30 - 3.50), p = 0.005)].
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Conclusion
We conclude that Covid-19 is a disease with a poor prognosis, especially in the elderly and
obese patients. In the second 5-month period of the Covid-19 pandemic, we noticed a significant reduction in lethality by Covid-19 in hospitalized patients. Covid-19 is a new disease
and the mechanism by which the viruses multiply or how the pathophysiological process occurs
in the infected organism are still barely understood.
This article was also published in Portuguese. (https://doi.org/10.535435/AvanMed.5)
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Introduction

I

n December 2019, a new human viral disease emerged
in Wuhan, China, and was named Covid-19 ('CO' means
corona, 'VI' virus and 'D' means 'disease'; 19 of '2019”).
A few months later, the first cases of patients with Covid-19
arrived in Recife.1 It was a couple returning from Europe that
arrived at the International Airport of Recife/Guararapes on
February 29, 2020. The first patient diagnosed as Covid-19
in South America was a 61-year-old man who arrived in São
Paulo on February 26, 2021, from Italy.1
Despite preventive care, there has been an exponential growth
in the number of cases in the state of Pernambuco and Brazil.2
Only in the hospitals of the Unimed Recife complex, during
the year 2020, 894 patients were admitted with Covid-19,
who were individuals with a more severe clinical condition
that justified the hospitalization.

Results
One hundred twenty-six thousand five hundred fifty-three
patients were seen in the Emergency Unit of Hospital Unimed
Recife III in the period between March 26, 2020, and
January 31, 2021; of those 126,553 patients seen in the
emergency 39,340 (31.09%) patients were diagnosed with
having Covid-19 or suspected of Covid-19.
In the 10-month period (March 26, 2020 to January 31,
2021) 1,039 patients with Covid-19 were admitted to one
of the three hospitals of Unimed Recife. Figure 1 shows the
number of patients with Covid-19 hospitalized per month at
Unimed Recife during the period from March 2020 to the end
of January 2021.
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Data were collected on the DRG Brazil Health Management
Platform, including the period from March 26, 2020, when
the first patient with Covid-19 was admitted to the Hospital da
Unimed Recife III, until January 31, 2021. All patients who
were admitted to one of the three hospitals in the Unimed
Recife – Hospital Unimed Recife I, Hospital Unimed Recife III
and Hospital Geral Unimed Recife – participated in the study.
In the same period, we evaluated the number of patients
with Covid-19 or suspected Covid-19 who were seen in the
emergency room at Hospital Unimed Recife III.

All these 1,039 individuals were discharged from hospital or
have died. There were 968 (93.2%) non-surgical patients and
71 (6.8%) surgical patients. Figure 2 shows the distribution of
patients according to the age group.
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Methods

2021

Figure 1. Number of patients with Covid-19 hospitalized per month at Unimed
Recife. It should be noted that the frequency of hospitalization follows the epidemiological aspects of the disease in the state of Pernambuco, with a peak
in May 2020 and another on the rise starting in November 2020.

N u m b e r o f p a tie n ts

In this article, the authors intend to describe data related to
the treatment of these patients who were admitted to Unimed
Recife hospitals in 2020 and early 2021, evaluating demographic data, lethality, use of mechanical ventilator, presence
of conditions that modify the disease prognosis (e.g. diabetes,
obesity), need for admission to the Intensive Care Unit (ICU),
among other aspects related to the prognosis of these patients.
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Some associated conditions in patients with Covid-19 determine a worse prognosis, such as obesity3-6, use of inhibitors of
the renin-angiotensin system7, arterial hypertension8, 9, diabetes
mellitus5, 9, elder age7, 10-14 being male13-16, chronic obstructive
pulmonary disease7 and chronic kidney disease7. The following
laboratory parameters are also associated with the prognosis
of patients with Covid-19: lymphopenia, elevated levels of
C-reactive protein, neutrophil count, interleukin-6, D-dimer,
lactic dehydrogenase and troponin I.15, 17, 18

(Y e a rs )

Figure 2. Distribution of 1,039 patients in relation to sex and age group
with Covid-19 admitted to one of the three hospitals of Unimed Recife until
January 31, 2021.

Table 1 lists the associated conditions in the 1,039 patients
with Covid-19. The average hospital stay was 11.2 days (9.4
days for non-surgical patients and 36.6 days for surgical
patients). The case mix of non-surgical patients was 2.0293
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and in surgical patients 8.7278.

A v e r a g e p e r m a n e n c e i n m e c h a n ic a l v e n t i la t i o n
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of the pandemic (from March to August 2020) versus the
last months (from September 2020 to January 2021) among
patients with Covid-19 admitted to the Unimed Recife.
Lethality in the first period of the Covid-19 pandemic was
significantly higher, i.e., 17.6% versus 9.7%.
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Figure 3. Average permanence (in days) on mechanical ventilation, according
to the age group.

Table 1. Presence of associated conditions in the 1,039 patients with Covid-19
Associated diseases

n

%

Arterial hypertension

529

60.1

SARS

281

31.9

Diabetes mellitus

264

30.0

Obesity

103

9.9

Acute renal failure

79

10.0

Sepsis

68

7.7

Hypothyroidism

49

5.6

Smoking

24

2.7

Chronic renal failure

23

2.6

SARS, Severe acute respiratory syndrome.

Figure 4. Lethality among patients with Covid-19 who underwent mechanical
ventilation by age group.
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Regarding mechanical ventilation, 342/1,039 (32.9%)
patients were admitted to the ICU and 57.9% of them used
mechanical ventilation. Mechanical ventilation was required
in 198/1,039 (19.1%) hospitalized patients. Figure 3
illustrates the average permanence in mechanical ventilation
according to the age group. Lethality by age group among
patients with Covid-19 who underwent mechanical ventilation
is shown in Figure 4.
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Figure 5. Linear regression between lethality and age in the 1,039 patients
with Covid-19. R2 0.07463; slope 0.34 ± 0.08 (95% CI 0.01 – 0.55), p=0.006
(F 17.65).

Obesity significantly increased lethality in patients with
Covid-19 [120 deaths/1,016 non-obese patients (11.8%)
versus 23 deaths/103 obese patients (22.3%), OR 2.15
(1.30 – 3.50), p=0.005)].

Table 2. Lethality (odds ratio and 95% confidence interval) observed by age
group in the 1,039 patients with Covid-19 admitted to the three hospitals of
Unimed Recife until January 31, 2021.
Odds Ratio (95% Confidence
Interval)

Age
(years)

p-value
(Fisher exact test)

18-29

1

<18

0.31 (0.01-7.92)

0.490

30-39

1.00 (0.12-8.70)

>0.999

40-49

0.12 (0.01-1.93)

0.205

50-59

2.42 (0.30-19.32)

0.698

60-69

3.83 (0.50-29.51)

0.216

70-79

7.73 (1.01-59.07)

≥80

13.96 (1.83-106.60)

0.019
<0.001

The overall lethality was 13.76% (143 deaths/1,039
inpatients). There is an increase in Covid-19 lethality with
increasing age (Figures 5 and 6, and Table 2). Table 3 shows
the number of deaths per period, comparing the first months
Valença MM et al.

Figure 6. Lethality by Covid-19 in patients admitted to Unimed Recife according to age group.
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Table 3. Number of deaths per period in comparison between the

first months of the pandemic (from March to August 2020) versus the
last months (from September 2020 to January 2021) among patients
with Covid-19 admitted to Unimed Recife
Number
of patents
admitted

Number of
deaths

OR (95% CI)

p-value

March/2020 August/2020

534

94 (17.6%)

1.99
(1.37-2.88)

<0.001

September/2020
- January/2021

505

49 (9.7%)

Period

Discussion
In this study, the authors have evaluated Unimed Recife's experience in its three hospitals to treat hospitalized patients
with Covid-19. Since the patient was admitted to a hospital,
it is understood that there is a clear tendency in the study to
find patients with the worst spectrum of disease severity. Most
patients with Covid-19 were seen in the emergency room for
the correct diagnosis and due therapeutic guidance without
the need for hospitalization. It is also clear that the frequency
of hospitalization throughout the year 2020 has a profile
like the epidemiological aspects of the disease in the state of
Pernambuco, with a peak in May 2020 and another one on
the rise starting in November 2020.
When assessing lethality in relation to age, as expected, it was
significantly higher in the older age groups and in patients
who required mechanical ventilation. There are several factors
associated with lethality in Covid-19.19-25 Many of the patients
who were hospitalized had comorbidities linked to a worse
prognosis in Covid-19, such as SAH (60%), diabetes mellitus
(30%) and obesity (10%).21
One of the first published studies on patients with Covid-19
evaluated 191 patients who were admitted to two hospitals in
Wuhan, China,26 until January 31, 2020. Of the 191 patients,
53 (28.3%) died. The authors report that 91 (48%) of the
patients had comorbidities, such as: systemic arterial hypertension (30%), diabetes (19%) and coronary disease (8%).
The study showed after analysis by multivariable regression an
association of more advanced age, a high score on the SOFA
(Sequential Organ Failure Assessment ) and high D-dimer level.26
In Brazil, the experience of the Sírio-Libanês Hospital27 has
been published and deserves comment. The study sample was
212 adult patients with Covid-19, admitted to the ICU between
March 8, 2020 and June 30, 2020. The authors compared this
group with another group with 185 patients without Covid-19
who were admitted to the same ICU in the previous year of
2019. When compared to historical controls, patients with
Covid-19 required more ventilatory support, longer ventilation
time mechanics and were hospitalized for a greater number
of days in the ICU and in the hospital. Interestingly, there was
no statistical difference in lethality. A higher proportion of men
(55.7% versus 75.9%) and morbid obesity (7.5% versus 2.2%)
Valença MM et al.
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was also observed. In this series of patients with Covid-19
admitted to the ICU, lethality was 9.0% (16.2% in patients who
received mechanical ventilation) with 28 days, and 10.8%
(19.0% in patients who received mechanical ventilation) with
60 days. During hospitalization, it was observed that 50.9%
used vasopressors, 49.5% underwent invasive mechanical ventilation, 49.1% with noninvasive mechanical ventilation with
positive pressure, 46.7% received high flow nasal ventilation,
10.8% of patients underwent tracheostomy, 13.2% received
renal dialysis, and the duration of mechanical ventilation was
9 days (6-16, median IQR). The median length of stay in the
ICU was of seven days, when the patient required mechanical
ventilation, the duration was 9 days (median).
It is known that the comparison of statistical data between
different institutions is impossible because the criteria for
admission to the hospital or the ICU are different, the patient
population may also have particularities related to their own
socio-cultural and economic level.
In a cross-sectional study based on data from 204 patients
admitted to the Hayatabad Medical Complex ICU in Pakistan,
the overall lethality was 77%.28 Noninvasive ventilation was
used by 61.8% of patients.28 Lethality was higher for invasive
mechanical ventilation (93.6% versus 66.7%, p <0.001) and
in patients over 60 years of age (87.3% versus 72.3%, p =
0.019). Lethality without comorbidities was 75.2%.28 This
study shows an alarming lethality in patients with Covid-19
admitted to the ICU.
Another study carried out in Italy7 with data from 1,590 (64%
men, 66 ± 0.4 years) patients hospitalized with Covid-19 in
26 hospitals, hypertension was recorded in 54.9% of them.
Lethality was 11.8%, with this group of patients who died
age of 89.6 ± 0.9 years old.7 When comparing the group of
non-survivors with the group of survivors, there was a higher
frequency of advanced age, hypertension, diabetes mellitus,
chronic obstructive pulmonary disease, chronic kidney disease, coronary artery disease and heart failure.7 Charlson's
comorbidity rate was significantly higher in non-survivors (4.3
± 0.15 versus 2.6 ± 0.05).7 Regarding drugs, angiotensin
converting enzyme inhibitors, diuretics and beta-blockers were
used more frequently in patients in the non-surviving group.
However, after correction by multivariate analysis, only age,
diabetes mellitus, chronic obstructive pulmonary disease, and
chronic kidney disease were associated with lethality.
A Chinese study of 996 patients (282 with arterial hypertension) aimed to assess the impact of hypertension on Covid-19
and to verify whether the previous use of inhibitors of the renin-angiotensin-aldosterone system would alter the prognosis.29 It
was interesting to notice the fact that patients with Covid-19
with hypertension had more severe secondary infections, cardiac and renal abnormalities and depletion of CD8 (+) cells
at admission. Hypertensive patients with a history of treatment
15
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with a renin-angiotensin-aldosterone system inhibitor had lower
levels of C-reactive protein and higher levels of CD4(+) cells.
Lethality was lower in patients in the inhibitor group (9.8% versus 26.1%). The authors concluded that hypertension may be
an independent risk factor for all causes of mortality in patients
with Covid-19 and those who previously used inhibitors of the
renin-angiotensin-aldosterone system had a better prognosis.
Regarding age as a risk factor, a study carried out in Mexico
with 101,728 patients with Covid-19, showed that in the group
of 20,804 patients aged ≥60 years (20.5%) the lethality was
higher (6.95% versus 29.49%).13
Concerned about knowing the lethality rate (regardless of
whether the patient was admitted to a hospital or not) by Covid-19 in Rondônia, Brazil, the researchers found that 1,020
(2.1% lethality) of 49,804 patients with Covid-19 died.14 There
was a higher lethality rate among patients ≥80 years of
age (24.89%) when compared to patients aged 20-39 years
(0.34%).14
Diagnosis Related Groups (DRG) it is part of a patient classification
system developed at Yale University, in the United States, in
a way that serves as an instrument for the management of a
hospital, allowing measurement and evaluation of performance.30 It is a versatile and very important tool for researches,
because it efficiently stores data from patients admitted to a
hospital, allowing comparisons. The data used in the present
study were obtained from a DRG platform.
Case mix is understood as the relative proportion of different
types of patients receiving treatment in the hospital.30 Carnielo31 argues and defines the term case mix as “a measure of
hospital complexity and criticality based on age, a disease
that determined hospitalization, pre-existing diseases and
procedures performed, used worldwide since the 1980s and
measured by the DRG methodology." In our study, the case
mix of patients with surgical Covid-19 was higher in relation to
non-surgical patients.

with Covid-19, showing the changes in conduct towards a
critically ill patient with this disease with a high rate of lethality.
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