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Abstract: We aimed to identify the factors associated with mortality in patients with COVID-19
from the hospitalization service of the Cayetano Heredia Hospital, Piura, Peru, from May to June
2020. A prospective study was conducted in hospitalized patients with a confirmed diagnosis of
COVID-19 through serological and /or molecular reactive testing. The dependent variable was death
due to COVID-19, and the independent variables were the epidemiological, clinical and laboratory
characteristics of the patient. The chi-square test and the non-parametric Mann—-Whitney U test
were used, with a significance level of 5%. Of 301 patients with COVID-19, the majority of them
were male (66.1%), and the mean age was 58.63 years. Of the patients analyzed, 41.3% of them
died, 40.2% of them were obese and 59.8% of them had hepatic steatosis. The three most frequent
signs/symptoms were dyspnea (90.03%), fatigue (90.03%) and a cough (84.72%). Being an older adult
(p = 0.011), being hospitalized in the ICU (p = 0.001), overweight (p = 0.016), obese (p = 0.021) and
having compromised consciousness (p = 0.039) and thrombocytopenia (p = 0.024) were associated
with mortality due to COVID-19. Overall, the mortality rate due to COVID-19 was 41.3%. Having an
older age, being hospitalized in the ICU, overweight, obese and having compromised consciousness
and thrombocytopenia were positively associated with mortality in patients with COVID-19. These
findings highlight the need to establish an adequate system of surveillance and epidemiological
education in hospitals and communities in the event of new outbreaks, especially in rural and
northern Peru.

Keywords: COVID-19; coronavirus infections; mortality; prospective studies; Peru; death

1. Introduction

In December 2019, the first cases of COVID-19 were reported in the city of Wuhan-
China [1]. Peru is one of the countries with the highest mortality estimates during the
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pandemic period [2,3]. Although social distancing and quarantine (measures related with
a significant reduction of COVID-19 incidence [4]) were implemented in this country, the
frequency of deaths [2] and mental distress [5] were substantially high. Peru has a fragile
healthcare system, which is aggravated by limited organizational support in healthcare
facilities [3,6]. Furthermore, technostress related to mental distress [7] became evident, and
the population implemented self-care behaviors such as the use of medicinal plants [8] in
a country that consumes multiple plants for medicinal purposes based on their bioactive
substances content [9,10].

Studies have determined that the male sex, older age [11], and presenting diabetes,
hypertension and chronic kidney disease are associated with a greater severity of illness
and mortality from COVID-19 [12,13]. In Peru, among the patients with COVID-19 who
were admitted to a public hospital in Peru, the in-hospital mortality rate was high, and it
was independently associated with oxygen saturation below 90% on admission and with
an age of over 60 years [14]. Additionally, the patients with a history of hypertension,
diabetes mellitus and obesity were also associated with a higher risk of mortality due
to COVID-19 [14,15]. Regardless of these reported mortality risk factors, the vaccination
intention in Peru has been reported to be affected by the education level, being a healthcare
worker and if they had a previous COVID-19 infection [16].

There have been several systematic reviews and meta-analyses on the factors asso-
ciated with mortality related to COVID-19. Among them, it has been shown that demo-
graphic, patient history, physical examination, laboratory and radiological factors, as well
as a high SOFA score contribute importantly to deaths [17,18]. There are major predictors
such as comorbidities, in which diabetes has a major contribution to deaths [19], but also,
obesity, hypertension, cardiovascular disease, cancer and age has important influence
on fatal outcomes [20]. There has also been research on specific populations, for exam-
ple, deaths among older people have been related to dementia, diabetes, chronic kidney
disease and hypertension [21]. There are even systematic reviews on specific regions of
the world, remarking on their proper risk factors such as in Europe (88 cohort studies,
6,653,207 patients, risk factors: solid organ tumors, diabetes, renal disease, arrhythmia, is-
chemic heart disease and liver disease) [22] and sub-Saharan Africa (12 studies,
43,598 patients, mortality 4.8%, risk factors: advanced age, male sex, chronic kidney
disease, hypertension, severe or critical condition on admission, a cough and dyspnea) [23].

However, there are a paucity of published studies and data from Latin America
examining COVID-19 mortality [24,25]. The previous literature in this region has not
addressed the presence of hepatic steatosis, dyslipidemia, impaired consciousness and other
clinical biochemical markers as prognostic risk factors for COVID-19 mortality. Therefore,
this current research aims to further document and understand the potential clinical factors
associated with a high mortality rate in Peru. This study serves as a basis to obtain
a broader vision of the impact of the pandemic in Peru and other developing nations and
propose changes in the management or investment of resources based on this experience
and findings. For all of the above, this research aims to determine and categorize the factors
associated with mortality in hospitalized Peruvian patients in northern Peru by analyzing
the demographic characteristics, comorbidities, evolution and laboratory parameters of the
patients with an SARS-CoV-2 infection.

2. Methodology
2.1. Study Design, Population and Sample

A prospective analytical study was carried out on patients hospitalized in COVID-19
areas of the Cayetano Heredia Hospital (hospitalization service and adult intensive care
unit). It included patients who were older than 18 years with clinical suspicion of COVID-19
(defined according to the technical standard of the Ministry of Health [26]), which was con-
firmed by at least one reactive test of serological type (immunochromatography, immuno-
chemiluminescence) and a molecular one (qQRT- PCR). The patients who had incomplete
clinical or laboratory information were excluded from the analysis of this research (n = 15).
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Using these criteria and a convenience sampling method, a sample of 301 patients were
considered for the analysis.

2.2. Study Procedures

We collected the clinical and epidemiological data from patients hospitalized both on
the medical floor and in critical areas of the ICU due to COVID-19 at the Cayetano Heredia
Hospital in Piura during the period of May-June 2020. The data collection sheet was used in
the hospitalization of the COVID-19 patient until their discharge or death. The information
was entered into a database designed in the Microsoft Excel 2016 program. Authorization
was requested from Hospital Cayetano Heredia after the study was approved by the
ethics committee.

2.3. Instruments and Variables

The data collection form consisted of general, clinical and laboratory data. In the
general section, their sex, age, hospitalization service, evolution and number of days of
hospitalization were examined. The clinical section collected information on body mass
index and comorbidities (diabetes, hypertension, dyslipidemia, heart disease, smoking,
HBV-HCYV, hepatic steatosis, gastroesophageal reflux disease, peptic ulcer, cirrhosis, cancer,
chronic kidney disease and pulmonary tuberculosis), while in the laboratory section, the
presence of altered findings of TGO/TGP (>37 U/L/>41 U/L), albumin (<3.5 g/dL), INR
(>1.2), alkaline phosphatase (>147 U/L), GGT (>40 U/L) and platelets (<125 x 10 /L) were
tabulated. The dependent variable was mortality due to a COVID-19 infection, which was
operationally defined as the finding of death in the clinical records of patients hospitalized
in the COVID-19 area of the Cayetano Heredia-Piura hospital. The independent variables
were the general, clinical and laboratory characteristics that have previously been detailed.

2.4. Statistic Analysis

The statistical analysis was performed using Stata 15.0. Previously, less than 20% of
the sampled population verified the potential loss of observations. The descriptive analysis
reported absolute and relative frequencies for the categorical variables. The best measure
of central tendency and dispersion in the numerical variables was estimated. The factors
associated with mortality were investigated in a bivariate analysis using the chi-square test
and the non-parametric Mann-Whitney U test. A significance level of 5% was used. The
simple and multiple regression analysis estimated the risk ratios (RR) and 95% confidence
intervals. Generalized linear models, Poisson distribution family, robust variance and
a log link function were employed. Only the variables that reached statistical significance
(p < 0.005) in the simple regression model were included in the multiple regression model.
The collinearity between the variables of interest was evaluated.

2.5. Ethical Considerations

The study received authorization from the Institutional Research Ethics Committee
of Hospital Cayetano Heredia (Piura). The bioethical principles stipulated in the Taipei
Declaration were respected. Patient confidentiality was maintained using anonymized
codes in the database.

3. Results

Of 301 patients with COVID-19 selected for this investigation, it was found that the
majority of them were male (66.1%) and belonged to the group of older adults (52.8%).
Some of them were hospitalized in the ICU (11.3%), and the median hospital stay was
9 days (2-55 days). Some of them were obese (40.2%), and most of them had the follow-
ing comorbidities: hepatic steatosis (59.8%), dyslipidemia (40.5%), hypertension (39.2%)
and diabetes (23.3%). More than half of them presented abnormalities in the albumin
tests (82.2%), GGT (51.4%), TGP (49.5%) and TGO (46.1%). Some of the patients died
(41.3%) (Table 1).
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Table 1. Characteristics of patients with COVID-19 treated at the Cayetano Heredia Hospital, Piura, Peru.

Characteristics N (%)
Sex
Female 102 (33.9)
Male 199 (66.1)
Age (years) * 58.63 &+ 16.44
Age (categorized)
Teen/Young adult (18-29) 14 (4.7)
Adult (30-59) 128 (42.5)
Elderly (60+) 159 (52.8)
Service
Hospitalization 267 (88.7)
ICU 34 (11.3)
Days of hospitalization ** 9 (2-55)
BMI (categorized)
Normal 79 (26.3)
Overweight 101 (33.6)
Obesity 121 (40.2)
Comorbidities
Diabetes 70 (23.3)
Hypertension 118 (39.2)
Dyslipidemia 122 (40.5)
Ischemic heart disease 12 (4.0)
Tobacco use (Smoker) 20 (6.6)
HBV-HCV 4(1.3)
Hepatic steatosis 180 (59.8)
Gastroesophageal reflux disease 6(2.0)
Peptic ulcer 2(0.7)
Cirrhosis 4(1.3)
Cancer 14 (4.7)
Pregnancy 14 (4.7)
Chronic kidney disease 20 (6.6)
Tuberculosis 1(0.3)
Altered laboratory findings
TGO (U/L) * 130 (46.1)
TGP (U/L)t 140 (49.5)
Albumin (g/dL) * 83 (82.2)
INR * 34 (12.1)
Alkaline phosphatase (U/L)* 64 (26.7)
GGT (U/L) * 37 (51.4)
Platelets (x10%/mm?) 28 (9.3)
Clinical Evolution *
Discharge 176 (58.7)
Died 124 (41.3)

* Mean + Standard deviation; * Median (minimum value-maximum value); ¥ Some values do not contribute to

the 301 patients due to unavailable data.
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The most frequent signs/symptoms in COVID-19 patients were dyspnea (90.03%),
fatigue (90.03%), a cough (84.72%) and a fever (72.43%) (Figure 1).

Clinic characteristics of COVID-19 patients
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Figure 1. Clinical characteristics of COVID-19 patients.

In the bivariate analysis, it was determined that in older adults, there was a 23.1%
higher frequency of death compared to that of the rest of the young adult population
(52.2% vs. 29.1%; p < 0.001). Those patients admitted to the ICU had a 36.3% higher
frequency of fatal outcomes compared to that of the patients hospitalized in the general
medical ward (73.5% vs. 37.2%; p < 0.001). Additionally, the three most frequent symptoms
that were associated with mortality were impaired consciousness, dyspnea and fatigue
(p < 0.05) (Table 2).

Table 2. Factors associated with mortality in patients with COVID-19 treated at the Cayetano Heredia
Hospital, Piura, Peru, in a bivariate analysis.

Evolution p-Value *
Variables Discharge (n = 176) Died (n = 124)
n (%) n (%)
Sex 0.127
Female 66 (64.7) 36 (35.3)
Male 110 (55.6) 88 (44.44)
Elderly >60 years <0.001
No 100 (70.9) 41(29.1)
Yes 76 (47.8) 83 (52.2)
Medical Ward Service <0.001
Hospitalization 167 (62.8) 99 (37.2)
ICU 9 (26.5) 25 (73.5)
Days of Hospitalization ! 9 (2-48) 10 (2-55) 0.188
BMI (categorized) 0.064
Normal 54 (68.4) 25 (31.7)
Overweight 60 (59.4) 41 (40.6)
Obesity 62 (51.7) 58 (48.3)
Comorbidities
Diabetes 38 (54.3) 32 (45.7) 0.395
Hypertension 61 (51.7) 57 (48.3) 0.048
Dyslipidemia 64 (52.9) 57 (47.1) 0.095
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Table 2. Cont.

Evolution p-Value *
Variables Discharge (n = 176) Died (n =124)
n (%) n (%)
Ischemic heart disease 6 (50.0) 6 (50.0) 0.540
Tobacco use (Smoker) 11 (57.9) 8 (42.1) 0.944
HBV-HCV 1(25.0) 3 (75.0) 0.169
Hepatic steatosis 99 (55.3) 80 (44.7) 0.151
S.astroesophageal reflux 5 (83.3) 1(167) 0215
isease
Cirrhosis 3(75.0) 1(25.0) 0.504
Cancer 6 (54.6) 5 (45.5) 0.777
Pregnancy 13 (92.9) 1(7.1) 0.008
Chronic kidney disease 8 (40.0) 12 (60.0) 0.079
Clinical Symptomology
Fever 130 (59.9) 87 (40.1) 0.480
Throat pain 77 (63.6) 44 (36.4) 0.151
Odynophagia 22 (61.1) 14 (38.9) 0.751
Cough 145 (57.1) 109 (42.9) 0.192
Chest pain 36 (63.2) 21 (36.8) 0.193
Headache 63 (72.4) 24 (27.6) 0.002
Fatigue 154 (57.0) 116 (43.0) 0.086
Anosmia 65 (67.7) 31(32.3) 0.029
Dyspnea 150 (55.6) 120 (44.4) 0.001
Commitment of conscience 10 (33.3) 20 (66.7) 0.003
Dysgeusia 61 (66.3) 31 (33.7) 0.074
Nausea/vomiting 16 (69.6) 7 (30.4) 0.431
Reflux 7 (58.3) 5(41.7) 0.791
Dysphagia 19 (67.9) 9 (32.1) 0.496
Abdominal pain 10 (62.5) 6 (37.5) 0.963
Diarrhea 48 (77.4) 14 (22.6) 0.004
Altered laboratory findings
TGO (U/L) * 76 (58.5) 54 (41.5) 0.714
TGP (U/L) * 86 (61.9) 53 (38.1) 0.110
Albumin (g/dL) 52 (62.7) 31(37.4) 0.320
INR 't 20 (58.8) 14 (41.2) 0.939
fxlkaline phosphatase (U/L) 35 (54.7) 29 (45.3) 0.919
GGT (U/L)* 24 (64.9) 13 (35.1) 0.550
Platelet (x103/mm?) 11 (39.3) 17 (60.7) 0.029

* p-values calculated with the Chi-Square test of independence; ** p-value calculated with the Mann-Whitney U
test; T Median (minimum value-maximum value); ¥ Absolute and relative frequencies of the categories of interest
are shown (Yes); T Some values do not contribute to the 301 patients due to unavailable data.
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In the simple regression analysis, we observed that the risk factors for mortality due
to COVID-19 were being an older adult (RR = 1.80), having been hospitalized in the ICU
(RR = 1.98), being obese (RR= 1.53), and having a history of hypertension (RR = 1.31),
HBV-HCV (RR = 1.83) and CKD (RR = 1.50). Regarding the clinical laboratory findings,
it was delineated that having dyspnea (RR = 3.33), impaired consciousness (RR = 1.73)
and thrombocytopenia (RR = 1.54) were risk factors for mortality due to an infection by
SARS-CoV-2. On the contrary, a headache (RR = 0.59), anosmia (RR = 0.71) and diarrhea
(RR = 0.53) were found to be potential protective factors for death (Table 3).

Table 3. Risk factors for mortality due to COVID-19 in patients treated at the Cayetano Heredia
hospital, Piura, Peru, in simple and multiple regression analyses.

Simple Regression Multiple Regression

Characteristics RR IC 95% p-Value * RR IC 95% p-Value *
Sex

Female Ref.

Male 1.26 0.93-1.71 0.140
Elderly

No Ref. Ref.

Yes 1.80 1.33-2.42 <0.001 1.69 1.13-2.53 0.011
Service

Hospitalization Ref. Ref.

ICU 1.98 1.53-2.55 <0.001 2.29 1.40-3.75 0.001
Days of hospitalization ** 1.01 1.00-1.02 0.169
BMI (categorized)

Normal Ref. Ref.

Overweight 1.28 0.86-1.92 0.224 1.68 1.10-2.55 0.016

Obesity 1.53 1.06-2.22 0.026 1.64 1.08-2.49 0.021
Comorbidities **

Diabetes 1.14 0.85-1.54 0.384

Hypertension 1.31 1.00-1.71 0.046 1.09 0.81-1.48 0.572

Dyslipidemia 1.26 0.96-1.65 0.092

Heart disease 1.22 0.68-2.18 0.511

Tobacco use (smoker) 1.02 0.59-1.76 0.943

HBV-HCV 1.83 1.02-3.29 0.041 1.84 1.16-2.92 0.010

Hepatic steatosis 1.23 0.92-1.64 0.159

Sizset:;’:s"f’hageal reflux 0.40 0.07-2.40 0316

Cirrhosis 0.60 0.10-3.31 0.559

Cancer 1.10 0.57-2.14 0.770

Pregnancy 0.17 0.02-1.11 0.064

Chronic kidney disease 1.50 1.02-2.21 0.040 1.29 0.85-1.96 0.238
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Table 3. Cont.

Simple Regression Multiple Regression

Characteristics RR IC 95% p-Value * RR IC 95% p-Value *
Clinic **

Fever 0.90 0.67-1.20 0.474

Throat pain 0.82 0.61-1.08 0.159

Odynophagia 0.93 0.60-1.44 0.756

Cough 1.32 0.85-2.04 0.221

Chest pain 1.40 0.84-2.33 0.195

Headache 0.59 0.41-0.85 0.005 0.87 0.59-1.28 0.483

Fatigue 1.61 0.88-2.97 0.126

Anosmia 0.71 0.51-0.98 0.039 1.03 0.71-1.49 0.875

Dyspnea 3.33 1.32-8.39 0.011 2.33 0.77-7.05 0.133

commitment of 173 129-2.32 <0.001 154 1.02-2.33 0.039

Dysgeusia 0.75 0.54-1.04 0.088

Nausea/vomiting 0.78 0.41-1.49 0.457

Reflux 1.10 0.55-2.19 0.785

Dysphagia 0.83 0.47-1.46 0.515

Abdominal pain 0.98 0.51-1.89 0.964

Diarrhea 0.53 0.32-0.86 0.010 0.64 0.39-1.03 0.067
Altered laboratory findings **

TGO (U/L) 0.95 0.72-1.25 0.715

TGP (U/L) 0.80 0.61-1.05 0.113

Albumin (g/dL) 0.75 0.43-1.28 0.292

INR 0.98 0.64-1.51 0.939

é‘}l;il)ine phosphatase 1.02 0.74-1.40 0.919

GGT (U/L) 1.23 0.62-2.45 0.555

Platelets (x10%/mm?) 1.54 1.11-2.15 0.011 1.57 1.06-2.32 0.024

* p-values obtained with Generalized Linear Models (GLM), Poisson family, log link function and robust variance;
** RR of categories of interest are shown (Yes).

In the multiple regression, the associations found in the simple regression were par-
tially maintained. The patients who were older than 60 years and had been hospitalized
in the ICU were risk factors for dying from COVID-19. Overweight patients, obesity, im-
paired consciousness and thrombocytopenia presented 68% (RR = 1.68), 64% (RR = 1.64),
54% (RR = 1.54) and 57% (RR = 1.57) increased risks of mortality due to an SARS-CoV-2
infection, respectively (Table 3 and Figure 2).
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Figure 2. Forest plot of the risk factors for mortality due to COVID-19.

4. Discussion

The analysis of the collected data determined that the mortality from COVID-19 was
41.3% of the patients studied. Hepatic steatosis, dyslipidemia, hypertension and diabetes
were the most frequent comorbidities in the study subjects who were evaluated. The
abnormal clinical biochemical biomarkers in more than half of the patients included reduced
albumin and elevated GGT levels. Most of the patients presented clinical characteristics of
dyspnea, fatigue, a cough and a fever. The factors associated with a higher risk of dying
due to an SARS-CoV-2 infection were being an older adult, having been hospitalized in the
ICU, being overweight, obese, having an impaired consciousness and thrombocytopenia.
The lethality rate from COVID-19 in our study was 41.3%, which parallels and is similar to
a seminal investigation that was carried out in New York City, in which 43% of patients
died from an SARS-CoV-2 infection [27]. However, it contrasts and is a higher than those
which were reported by Li et al. (9.4%) [28] and Fumagalli et al. (23.2%) [29]. At the
regional and local levels, our findings represents one of the highest fatality rates reported
in the literature, and it is in contrast to what has been estimated in Puebla, Mexico (35%),
Santiago, Chile (27.4%), and Lima, Peru (29.4%) [30-32]. Peru had 194,935 deaths in 2020
from COVID-19, which ranked in the first place for mortality per million inhabitants at the
regional and global levels [33].

The high mortality found in this research could be due in part to the insufficient
amount of human and material resources available for hospital care, such as the low
availability of oxygen, intensive care unit (ICU) beds (two ICU beds per hundred thousand
inhabitants) and lack of personal protective equipment (PPE) and molecular tests [34-36].
In addition, since this hospital was designated and intended exclusively for the care of
COVID-19 patients in the Piura region during the health emergency period of the pandemic,
the clinical condition of the admitted patients was unfavorable.

Our results indicated that being an older adult (over 60 years of age) increases the risk
of dying from COVID-19 by 69%, which is consistent with previously reported findings in
other studies [37-39]. However, it differs from other studies which indicate that the risk
of dying from COVID-19 is not significantly associated with age [40]. The vulnerability
of our patients could explain this association to COVID-19, which is strictly dependent



Sustainability 2023, 15, 4049

10 of 14

on biological age and related to other age-related diseases, which is characterized by the
hyperfunction response of inflammatory cells to an infection, which can trigger cytokine
storm hypercoagulation, lung and distant organ damage [41].

Being hospitalized in the ICU represented a 129% higher risk of dying from COVID-19.
This finding parallels that described by some studies with high mortality rates [42-45].
A meta-analysis reported that the mortality rate in patients admitted to the ICU and
with mechanical ventilation had a range of 15-78%. A possible explanation is the scarce
rationing of resources in saturated ICUs, the lack of an adequate number of ICU beds and
an insufficient response capacity [46,47]. In addition, some clinical features that have been
identified more frequently in patients who had a fatal outcome include dyspnea, lower
initial oxygen saturation and a lower lymphocyte count were observed in patients with
late diagnosis and management [48]. Likewise, late mechanical ventilation is associated
with the deterioration of patients in the ICU since the use of a ventilator can have serious
consequences such as a lung injury, respiratory infections, alterations in venous return,
formation of deep vein thrombosis and pulmonary thromboembolism, which can increase
the risk of mortality [49-51].

Being overweight and obese were determined to be risk factors for mortality from
COVID-19 in our study. The potential biological mechanisms that would explain this
relationship are the hormonal, anti-inflammatory and pro-inflammatory imbalances of
adiponectin due to the excess of dysfunctional adipose tissue, which may interfere with
the activation of the immune system, and consequently, these can generate a poor immune
response [48]. The high concentrations of proinflammatory cytokines that are produced in
the adipose tissue (mainly in men) and the induction of a “cytokine storm” could be possible
causes of respiratory failure in the most severe forms of COVID-19, which translates into
a worse prognosis [48-50].

The patients who presented compromised consciousness had a 54% higher risk of
mortality from COVID-19. This is consistent with the findings of Lee et al. who found that
having altered mental status increased the risk of dying by 5.4 times [52]. The potential
explanation for this association is due to the invasion of the brainstem by the virus through
the angiotensin-converting enzyme 2 receptors, which facilitates the alteration at the level
of the ascending reticular activation system (SARA) [53].

The presence of thrombocytopenia is associated with a 57% increased risk of death
from COVID-19. An investigation found that having a platelet count of <125 x 10? /L can
increase the probability of death from COVID-19 by 60% [25]. This finding contrasts with
what which was described by Zhou et al. [40], who did not show an association between
the number of platelets and death from COVID-19, which could be due to an advance in
the severity of the disease due to increased lung tissue damage, causing platelet activation
and aggregation, leading to the formation of thrombi that lead to platelet consumption.

Our research has limitations such as collecting data from a single care center and
a small number of patients compared to larger metropolitan studies. Therefore, it has
potential selection bias. In addition, the measurement bias was not possible to evaluate as
well as the collection of some relevant variables due to the high workload of the first-line
human resources who collected the data during the first pandemic wave. Therefore, other
clinical variables such as oxygen saturation, the respiratory rate on admission, gSOFA score
and other biochemical parameters such as D-dimer, creatinine, CRP and troponin I could
be considered in future studies. However, to our knowledge, this study is one of the first
Peruvian studies that has evaluated the association between COVID-19 mortality with
the sociodemographic, clinical and laboratory factors in northern Peruvian cities such as
Iquitos, Lambayeque and Trujillo, which have been greatly affected by COVID-19.

5. Conclusions

In conclusion, the mortality rate from COVID-19 was 41.3% among the hospitalized
patients during the early first pandemic wave in Peru. In addition, being of an older



Sustainability 2023, 15, 4049 11 of 14

age, admitted to the ICU, overweight, obese, and having an impaired consciousness and
thrombocytopenia were associated with mortality in patients with COVID-19.

The findings of this research and analysis are relevant because the rapid transmission
and high fatality rate of COVID-19 require us to recognize the clinical risk factors and iden-
tifying characteristics of the high-risk population to optimize the approach to prevention
and treatment. Specifically, this work could benefit local practitioners to better understand
the most important factors contributing to mortality due to COVID-19 in this region, for
example, how older patients, an altered BMI, a history of HBV-HCV, an impaired mental
status and altered platelet levels are markers that should alert healthcare providers to
establish early treatment. Additionally, this information can provide us with potential
indicators to consider in future outbreaks and highlight and document the need for the
establishment of an adequate hospital and community epidemiological surveillance and
education system, particularly in rural and northern Peru. Further research should follow
up the survivors with the risk factors presented to assess the long-term impact of the
disease on their quality of life, e.g., it is possible that this population may have sequelae
that considerably affects their physical, mental, interpersonal and environmental health.
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