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Abstract

Purpose
Comparison between patients admitted to the Intensive Care Unit (ICU) with ventilatory support during the
�rst and second wave (Gamma variant) of COVID 19 in a tertiary hospital in the City of Buenos Aires.

Method
Descriptive, observational, prospective cohort study in ICU of an acute general hospital in Argentina, with
patients adult patients COVID-19 admitted consecutively to the ICU. The ICU the main variables of
interest: Demographic and laboratory data, history, duration of MV, mortality.

Results
44 patients were recruited during the �rst wave, and 80 in the second. Signi�cant differences were
observed in the second wave for age (60, [SD 11]; vs 68 [SD 11]; p <0.01), days with symptoms (9 [SD 5];
vs 4.5 [SD 3]; p <0.01), duration of MV (10 days [SD 7]; vs 16 [SD 13]; p <0.01), Ferritin (1450 mcg / l [SD
547]; vs 941 mcg / l [ SD 593]; p 0.04) and use of antibiotics (97% vs 45% p <0.01). There was no
difference in mortality (66% vs 78% p 0.14) but there was in its primary causes; being more frequent
hypoxemia associated with sepsis in the second wave (40% vs 3.4% p <0.01) and hypoxemia and
multiorgan failure in the �rst (28% vs 4% p <0.01).

Conclusions
During the second wave of the pandemic, due to Gamma variant, more patients were admitted to our unit,
younger, with a longer evolution time, a shorter time on MV and a greater in�ammatory response, with no
difference in mortality, although there was a difference in its causes.

Introduction
In the month of March 2020, the disease caused by a new coronavirus was declared a pandemic by the
WHO; N-Covid19 [1, 2]. Given its progress and the perspective of increased demand for health services in
our country, following the example observed in other latitudes [2, 3], the decision was made to increase
the number of beds in ICUs [5–7]. To carry out this objective in hospitals, it was necessary to adapt rooms
and services originally intended for other specialties. Such was the situation in our hospital, where the
inpatient ward for patients discharged from the Coronary Unit became the new COVID ICU. This unit
began receiving patients on June 1, 2020 and continues to operate today.
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During the �rst year of activity, the months of June, July, August and September 2020 were established
as the �rst wave of the current pandemic; and as a second wave the months of April, May and June 2021.
Throughout this year it became clear that the characteristics of both populations were different, which led
to their description and analysis in the context of a public hospital of third level of the Autonomous City
of Buenos Aires (CABA), Argentina, as a source of information on the evolution of the disease in a South
American country.

The literature describes the dynamics of the current pandemic in the context of high-income countries [8–
10], but information on its characteristics and evolution in low- and middle-income countries with less
developed health systems is scarce [11]

In addition, Latin America continues to be a place with a high number of cases, where new variants of the
original virus such as 501Y.V3 (Gamma / Brazil) have been detected, whose impact on health systems in
terms of demand, consumption and lethality deserve to be taken into account. into account [12–16].

In Argentina, in the period between the months of March and June 2021, an increase in the community
circulation of the 501Y.V1 (Alpha / United Kingdom) and 501Y.V3 (Gamma/Brazil) strains was con�rmed,
with �uctuations of up to 27.1% for 501Y.V1 and 31.3% for 501Y.V3; only 2% of the sequences analyzed
correspond to the circulating virus in the �rst wave. [17, 18]. The objective of our study was to compare
the patients admitted to our unit in said period (second wave) with those admitted during the months of
June, July, August and September 2020 (�rst wave) [19].

Methods
A descriptive, observational study of a prospective cohort was developed on patients older than 18 years,
with a con�rmed diagnosis of COVID-19 by RT-PCR, consecutively admitted to the ICU. Two samples
corresponding to First wave were selected: from June 1, 2020 to September 30, 2020 with 44 patients;
and Second wave: from April 1, 2021 to June 30, 2021 with 80 patients; corresponding to the peak
months of the pandemic in Argentina. (Figure 1)

The selection criterion was the admission of patients with ventilatory support requirements using MV or
high-�ow nasal cannula (HFNO: High Flow Nasal Oxygen) during the differentiated periods such as �rst
wave and second wave; given that during the same, a greater work overload was identi�ed in contrast to
other months in the rest of the year. The HFNO resource was only available in the second wave.

Clinical, demographic and laboratory data were collected upon admission to the unit. The main objective
was to compare demographic, clinical and laboratory characteristics between both groups.

The information was obtained from the medical records and the unit's database, through an anonymized
Excel spreadsheet. Demographic data (age, sex, BMI), date of diagnosis, date of admission to hospital,
date of admission to ICU, previous days with symptoms until admission to ICU, comorbidities, symptoms,
PaO2 / FiO2, days of MV, were recorded. days in the prone position, as laboratory parameters the
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following were obtained: percentage of lymphocytes, C-reactive protein (CRP), ferritin, D-dimer,
procalcitonin [20, 21]. In addition, the Sequential Organ Failure Assessment (SOFA) and Acute Physiology
and Chronic calculations were performed. Evaluation II (APACHE II) The use of antibiotics, infections,
tracheostomy requirements, hemodialysis, possibility of extubation were also recorded. The �nal
outcome variable was death, recorded as a YES / NO binary variable. If so, the cause of death was also
recorded.

Continuous variables were expressed as mean, standard deviation or median and interquartile range
according to the distribution of the data with evaluation of the Shapiro-Wilk test of normality and the
categorical variables, as absolute frequency and percentage. For the comparison of variables between
the �rst and second waves, Pearson's Chi-Square or Fisher's exact test for categorical variables, non-
parametric tests, Median test or Mann-Whitney test and t-test were used as statistical tests. Student's test
for the numerical variables as appropriate by the distribution of the data. A level p <0.05 was considered
signi�cant. All analyzes were developed using the statistical program SPSS statistics version 20. The
primary, secondary and tertiary cause of death was compared by post hoc analysis, with Bonferroni
adjustment.

The incidence of admissions to our ICU in each period was calculated using COVID-19 cases admitted to
public hospitals in the city of Buenos Aires as the denominator [22]. Subsequently, their comparison was
analyzed with statistical signi�cance.

The present study was conducted without funding.

This study is registered in the Health Research Informatics Registry Platform (PRIISA) of the Government
of the Autonomous City of Buenos Aires code 5258. Given its descriptive and observational nature, the
application of informed consent was not required. The sources of information used were archival medical
records and the service database.

Data anonymization was guaranteed by using a numerical coding system for patients.

Results
A total of 124 patients admitted to the COVID ICU of our hospital were enrolled; 44 consecutive patients
enrolled as First Wave during the months of June, July, August and September 2020. Later, 80 patients
consecutively enrolled as Second Wave were selected in the months of April, May and June 2021. All
patients were older than 18 years, with a con�rmed diagnosis of COVID-19 and admitted consecutively.

All the patients recruited during the �rst wave required MV, while, during the second wave, 15 of the 80
recruited patients required HFNO at the beginning, and of these 5 (33%), they subsequently had to be
connected to MV. (Table I)

In the second wave, there was an incidence of 69 admissions to ICU Santojanni / 100,000 admissions to
public hospitals in CABA; while during the �rst wave the incidence was 11/100 000; This implies an
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increase in the incidence of admission to our ICU of 57.79 (95% CI 39.22-76.35) cases per 100,000 cases
admitted to public hospitals in the city of Buenos Aires. (Figure 2) The patients in the second wave were
signi�cantly younger than those in the �rst wave (60.5 years VS. 68.5 years p <0.01); no differences in
terms of gender distribution or BMI. The number of previous days with symptoms compared to ICU
admission was higher in the second wave (9 vs 4.5; p <0.01). Regarding the source of contagion, the
unknown origin was signi�cantly higher in the second wave (78.9% vs 55.8%; p <0.01).

The presentation of the disease differed in terms of the frequency of dyspnea, being the prevalent
symptom in the second wave (83.5% vs 56.8%, p <0.01), without signi�cant differences between other
symptoms categorized as respiratory and muscular.

Comorbidities such as hypertension, diabetes, obesity, and smoking did not show signi�cant differences
between the two populations; but the history of cardiovascular disease (29.5% vs 15.2%; p 0.05) and
diagnosis of chronic obstructive bronchial disease (EBOC) (27.3% vs 8.9%; p <0.01) did so in the �rst
wave compared to the second). Contrary to other previous pathologies, such as HIV, hypothyroidism, or
diagnosis of oncohematological disease; they were more frequent in the second wave (43% vs 22.7%; p =
0.02). (Table II)

Regarding the clinical characteristics and laboratory parameters, the following differences were found in
the second wave: shorter MV time (10 days vs 16 days; p <0.01) and higher Ferritin dosage (1450 mcg / l
vs 941.5 mcg / l; p <0.04). On the other hand, there were no signi�cant differences in PaO2 / FiO2 values,
D-dimer dosage, APACHE II scores, SOFA and days of prone decubitus. (Table III)

A signi�cant difference was found in the use of antibiotics during the second wave in relation to the �rst
96.7% vs 45.5%, p <0.01.

Although no signi�cant difference was demonstrated in terms of mortality in ICU between the second and
�rst wave 78.3% vs 65.9%; p = 0.14; By means of a post hoc analysis of multiple comparisons with
Bonferroni adjustment, it was possible to detect a signi�cant difference for causes of death p <0.01;
being more frequent the association hypoxemia and multiorgan dysfunction (55.2% / 27.6% vs 56% / 4%)
in the �rst wave; while hypoxemia and sepsis (55.2% / 3.4% vs 56% / 40%) were during the second wave
with a level of signi�cance between groups p = <0.05.

Tracheostomy requirements (28% second wave vs 29% �rst wave) and hemodialysis [23] (20% second
wave vs 11%) did not show signi�cant differences between the two waves. (Table IV)

Discussion
The data obtained con�rm the assumption that in both waves the characteristics of the patients were
different. During the second wave, when Gamma variant has been predominant, the incidence of cases in
our ICU was much higher, which translated into work overload.
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In this period, the admitted patients were younger, with a longer previous evolution time, and a greater
in�ammatory response, although this did not translate into signi�cant changes in the PaO2 / FiO2,
APACHE II or SOFA values.

The increase in the period of time until admission to the ICU is possibly due to the overload of the system
and the lower availability of hospitalization in critical care.

The lack of signi�cance between the severity scores may be biased by the strategy of early admission of
the patients implemented in the middle of the second wave, for the performance of non-invasive
ventilatory support with a high �ow oxygen nasal cannula; resource that was not available during the �rst
wave of the pandemic.

Another signi�cant data was that the antecedents related to cardiovascular diseases and EBOC were
predominant in the �rst wave, while in the second other comorbidities (HIV, hypothyroidism) were
signi�cant.

Symptoms on admission also show signi�cant changes, since the appearance of dyspnea was
predominant during the second wave, to the detriment of symptoms such as dysgeusia or anosmia.

In relation to the evolution of the patients, the MV time was signi�cantly shortened in the second wave,
showing no changes in the days of prone decubitus, tracheostomy or hemodialysis requirements.

The increase in the use of antibiotics is consistent with the signi�cant difference in sepsis as a cause of
death found in the second wave, despite not �nding differences between the two periods in mortality
from ICU.

These data coincide with the increase in the circulation in our country of the 501Y.V3 strain, responsible
for several outbreaks that occurred in Brazil, a phenomenon documented through the weekly
epidemiological report carried out by the PAIS project of the National Ministry of Health. We sent samples
from several patients during the second wave for genomic sequencing, being able to document positive
results for the Gamma variant in at least two of them.

These data are consistent with research carried out in other countries, con�rming changes in the pro�le of
affected patients in each epidemic wave, although without signi�cance in intra-ICU mortality. Although
there are studies that identify differences between populations [24–27], these are not always in the same
sense. A study carried out in Spain shows that the patients in the second wave were greater (n: 160 vs n:
68 in the second wave vs the �rst) and older (66 vs 60 respectively) and less severe (ferritin 1082 SD 855 ;
vs 1506 SD 1082 in the second vs �rst wave), while in France a study was carried out that documented a
lower requirement for MV and complications during the second wave, with patients being signi�cantly
younger in the second wave compared to the �rst ( 39 vs 45) with lower severity markers (D-dimer 0.6 vs
1.1 mcg / l). Our research reveals differences between the patients of each epidemic wave in the
geographical area of   the city of Buenos Aires, and how these translate into an increase in the workload in
the health systems. More and younger patients are admitted, with the same level of severity, which has
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not yet translated into a signi�cant increase in mortality in the ICU. However, a fundamental fact is the
increase in the use of antibiotics and the increase in sepsis as a cause of death [28–31], a phenomenon
closely related to the increase in bacterial resistance that has already begun to be evidenced in several
studies [32–34] and deserves to develop future lines of research and work guidelines in the �eld of the
UCI.

These challenges ahead make the continuous strengthening of the health system essential, the
permanent improvement of working conditions to mitigate the impact of each new wave on personnel in
critical areas, as well as epidemiological surveillance for the early detection of new variants and jobs.
research to demonstrate changes in the pro�les of affected patients and their possible consequences.

Conclusion
The current Covid 19 pandemic evolves in successive waves, which lead to changes in patient pro�les
causing new challenges and impact on the health system and treating professionals; it is necessary to
identify these changes in order to strengthen them and avoid new problematic situations such as the
increased use of antibiotics and the emergence of bacterial resistance.
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Tables
TABLE 1: CLINICAL AND LABORATORY DATA OF PATIENTS WITH HFNO DURING 2nd WAVE

 

VARIABLES

 

 

PACIENTS WITH HFNO 2nd WAVE

 

n 15

Pa/FiO2 (mean, SD) 128 (28)

SOFA (mean, SD) 5,3 (2)

APACHE II (mean, SD) 17 (3)

FERRITIN (mean, SD) 1353 mcg (466)

Values expressed as mean, SD (standard deviation)

Source: Self-made
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http://dx.doi.org/10.1016/j.cmi.2020.07.041
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TABLE 2: COMPARISON OF DEMOGRAPHIC DATA, BACKGROUND, SIGNS AND SYMPTOMS BETWEEN FIRST AND SECOND
WAVE PATIENTS
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VARIABLES
1st

WAVE
2nd WAVE p

n 44 80  

AGE (MEDIUM, IQR)  68,5 (10) 60,5 (14) < 0,01

MALE SEX (n, %) 31 (70) 54 (67,5) 0,73

WEIGHT (MEDIUM, IQR) 85 (15) 90 (14) 0,98

BMI (MEDIUM, IQR) 31 (5) 31 (5) 0,56

PREVIOUS DAYS WITH SYMPTOMS (MEDIUM, IQR) 4,5 (4) 9 (6) < 0,01

 UNKNOWN SOURCE OF CONTAGION

(n, %)

24 (55) 60 (79%) < 0,01

OBESITY (n, %) 35 (79,5) 53 (67) 0,14

HT (n, %) 20 (45,5) 44 (56) 0,27

ISCHEMIC CARDIOPATIA (n, %) 13 (29,5) 12 (15) 0,05

SMOKING (n, %) 5 (11,4) 10 (13) 0,83

DIABETES (n, %) 16 (36,4) 23 (29) 0.4

EBOC (n, %) 12 (27) 7 (8,9) < 0, 01

OTHER COMORBILITIES (n, %) 10 (22,7) 34 (43) 0,02
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DYSNEA (n, %) 25 (57) 66 (83,5) <0,01

TOS (n, %) 25 (57) 34 (43) 0,14

ODINOFAGIA (n, %) 10 (22) 1 (1,3) <0,01

ANOSMIA/DYSGEUSIA (n, %) 3 (6,8) 5 (6,3) 0,92

DIARREHA, ABDOMINAL PAIN (n, %) 6 (13,6) 4 (5) 16

Values expressed as mean, standard deviation (SD), median, interquartile range (IQR), n
or%.

Source: Self-made

 

 

   

      

 

TABLA 3: COMPARACION DE DATOS CLINICOS Y LABORATORIO ENTRE PACIENTES DE 1ª Y 2ª OLA
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VARIABLE

 

1ª OLA

 

2ª OLA

 

p

 

n

 

44

 

80

 

 

Pa/FiO2 (median; IQR)

 

108,5 (45)

 

103,5 (51)

 

0,085

 

DAYS in VM

(median; IQR)

 

16 (16)

 

10 (9)

 

< 0,01

 

 

Days in prone

(median; IQR)

 

 

2 (2)

 

 

2 (2)

 

 

0,12

 

 

SOFA

(median; IQR)

 

 

8 (4)

 

 

10 (3)

 

 

0,17

 

 

APACHE II (mean; DS)

 

 

22 (5,8)

 

 

22,4 (4,8)

 

 

0,72

 

 

D-DIMER

(median; IQR)

 

 

3013,5 ng/ml

(4926)

 

 

2814 ng/ml (5936)

 

 

0,71

 

 

Ferritin

(median; IQR)

 

 

941,5 mcg/l (869)

 

 

1450 mcg/l (1004)

 

 

0,04

Values expressed as mean, standard deviation (SD), median, interquartile range (IQR), n or%. MV: mechanical ventilation; SOFA:
Sequential Organ Failure Assessment and APACHEII: Acute Physiology and Chronic Evaluation II.
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Source: Self-made

TABLE 4: COMPARISON OF RESULTS BETWEEN 1st AND 2nd WAVE PATIENTS
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VARIABLES 1ST WAVE 2 ND WAVE p

       

 

Tracheostomy patients

           (n/%)

 

 

13 (29,5)

 

 

7 (28)

 

 

0,89

 

Extubated Pacients  

(n/%)

 

 

8 (18)

 

 

5 (19)

 

 

0,91

 

 

Use of Antibiotics 

(n/%)

 

 

20 (45,5)

 

 

29 (97)

 

 

<0,01

 

 

Hemodialysis (n/%)

 

 

5 (11)

 

 

11 (20)

 

 

0,23

 

 

UCI Mortality

(n/%)

 

 

29 (66)

 

 

54 (78)

 

 

0,14

 

Cause of death Multiple Organic Dysfunction 

(n/%)

 

 

8 (27,6)

 

 

2 (4)

 

 

<0,05

 

 

Cause of death Septicemia

(n/%)

 

 

1 (3,4)

 

 

20 (40)

 

 

<0,05

 Variables expressed in n and%

 Source: Self made

Figures
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Figure 1

PATIENTS FLOWCHART
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Figure 2

INCIDENCE UCI ADMISSIONS IN 1ST AND 2ND WAVES. Line graph showing the distribution of incidence
of admissions to ICU of Santojanni hospital in the 1st wave and the 2nd wave for every 100,000 cases of
Covid admitted to public hospitals in CABA in each month. Source: Self-made


