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The first cases of unexplained pneumonia were reported in Wuhan, China, in December
of 2019. Later, a novel coronavirus (SARS-CoV-2) was identified as the causal agent
of pneumonia. This virus has since spread to more than 180 countries and has been
declared a pandemic by the World Health Organization. Herein, we aimed to determine
the epidemiological and clinical characteristics of symptomatic patients with coronavirus
disease 2019 (COVID-19) and the relationship between the influenza vaccine with a lower
risk of severe COVID-19 infection in the state of Sinaloa. We collected demographic
and clinical data of 4,040 patients with acute respiratory infections across Sinaloa state
hospitals from February 28 to May 15, 2020. The prevalence of COVID-19 among
hospitalized patients with respiratory symptoms in Sinaloa showed 45.2% of men were
more affected than women (p < 0.001), and people aged 40-49 years were the most
affected. The main symptoms of COVID-19 infection were cough and fever (p < 0.001),
while hypertension, obesity, and type 2 diabetes were the chronic diseases associated
with COVID-19 than non-COVID-19 (p < 0.003). Healthcare workers were most likely to
be infected compared to other occupations (o < 0.001). The general lethality rate was
14.1%, and males >62 years were the ones who had a higher lethality rate (p < 0.001);
the aforementioned chronic diseases were related to higher lethality of COVID-19 (p <
0.001). Likewise, higher lethality was seen in housewives and patient retirees/pensioners
compared with other occupations (p < 0.001). Finally, we found there was a relationship
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FIGURE 2 | Monitoring of patient evolution. A total of 1,826 COVID-19 patients and 2,214 non-COVID-19 patients were analyzed. Pearson’s chi-squared test was
performed with Bonferroni correction to check for statistical significance. “o < 0.008.

died of COVID-19, while 93% (308 patients) survived.
In the 1,406 patients that did not receive the influenza
vaccine, 15% (206 patients) died, and 85% (1,200 patients)
survived (p < 0.001).

DISCUSSION

Since the first reports of the novel coronavirus SARS-CoV-2
infection were confirmed in December 2019, COVID-19 spread
rapidly worldwide. At present, 188 countries are affected with >5
million positive cases and >330,000 confirmed deaths worldwide.
The US, UK, and Italy are the most affected countries (8). The
confirmed cases and deaths by COVID-19 in Mexico continued
to increase throughout the country, with Sinaloa State being
the most affected state with the highest prevalence rate and
lethality (9).

To the best of our knowledge, this study is the first
report of the epidemiologic profile of COVID-19 in Mexico
with a special focus on symptomatic patients in Sinaloa
state. We found that, from February 28 to March 15,
the prevalence of COVID-19 was 45% and lethality 14.1%.
Men with chronic diseases and healthcare workers were
the most infected groups. Finally, we found that influenza
vaccination was related to COVID-19 survival when compared to
unvaccinated people.

Consistent with other reports, our study also showed that
men were more affected by SARS-CoV-2 infections and COVID-
19-related deaths than women (10-12). This could likely
be explained by differences in immune responses; recently
Takahashi et al. (13) showed that males with SARS-CoV-
2 infection produce high levels of pro-inflammatory innate
immunity chemokines and cytokines, such as IL-8, IL-18, and
CCL5, correlating with higher non-classical monocytes, while
women produce a robust immune system response with T cells—
in particular activated CD8T cells. Therefore, the poor T cell
responses were associated with future worsening of COVID-19
in male patients (13).

Regarding age, SARS-CoV-2 infections were more frequent
in the age group of 40-49 years, similar to that reported in
countries such as Spain, Canada, and The Netherlands, wherein
the highest numbers of infection were in people older than 45
years (14). We also found a high proportion of positive cases in
patients aged between 30 and 39 years, consistent with reports
from China and Germany. In Germany, most infected people
were older adolescents and younger adults. Golstein and Lipsitch
(15) hypothesized that this age range was more prone to ignoring
social distancing than older adults, thereby facilitating the faster
spread of the virus (15).

The high proportion of COVID-19 cases among young adults
could be attributed to this age group, as the majority are workers,

Frontiers in Public Health | www.frontiersin.org

March 2021 | Volume 9 | Article 570098



Angulo-Zamudio et al.

COVID-19 in Northwest Mexico

30 - =3 COVID-19 cases - 30
¥ H ®—e COVID-19 deaths
2 5 o % u 25
= 20
* 20 ¢ -
Q e
% * = 15 8
O 151 a
— —_—
G 10
N N
10 -
= 5
5 4
= 0
0 -
$ £ S ST S S SSS S
¥ g &8 & ¥ g & 930 &8 £33 8
$ ¥ § 99 9% f oL v F
O & 0 F ¥ 8§ » & Q@ » .3 6
S 3§ @ ¥ &5 & =~ o Q
Q o S & 9 Q N S
S & 3 ¥ o & O
> & 59 X & $ @
& T LN g &
< 2 S
N o
& &
< S
FIGURE 3 | Distribution of COVID-19 cases and deaths depending on the occupation of COVID-19 patients. Pearson’s chi-squared test was performed with
Bonferroni correction to check for statistical significance. “o < 0.003 in COVID-19 cases; #p < 0.003 in COVID-19 deaths.

and consequently could have less adherence to social distancing,
which is similar to Germany’s observations. Further, the high
prevalence of chronic diseases in young adults in Mexico, such
as hypertension, obesity, and type 2 diabetes, could increase
the susceptibility to develop severe COVID-19 disease. This fact
demonstrates that a change of lifestyle is necessary for adults and
children, which includes avoidance of a western diet (diet based
on obesity-inducing processed foods: foods high in saturated
fats and sugars), following a healthy and well-balanced diet, and
increase physical activity to prevent this phenomenon (16-18).

Moreover, the main symptoms and comorbidities related to
COVID-19 reported in Mexico were similar to those reported
in other countries (2, 19-21). Additionally, our data showed
that healthcare workers were the most affected group because
of the increased frequency of contact with suspected or infected
cases of SARS-CoV-2. Previous work showed that both physical
examination and nebulizer treatment increased the risk of
infection among healthcare workers (22). Thus, it is necessary
to improve training on the use of personal protective equipment
(PPE) to reduce infections (23, 24).

The high numbers of positive COVID-19 among healthcare
workers could be attributed to different facts. One of them is
the lack of appropriate protective gear or the training to use it
correctly. The other fact that could be contributing to the high
prevalence of infection in healthcare workers is that, similarly
to the general population, they also have a high proportion of
chronic diseases. Vazquez-Martinez et al. (25) reported that 70%
of the female staff of IMSS were obese or overweight (25). In
another study, it was reported that healthcare workers in Mexico
presented with diverse chronic diseases such as obesity or being
overweight, high blood pressure, type 2 diabetes, and COPD
(26,27).

At present, the global lethality of COVID-19 is 6.45%; in
this study, we observed a lethality rate of 14.1%, which was
lower than Belgium (16.41%) and France (15.54%), similar
to Italy (14.27%) and the UK (14.21%), but higher than the
Netherlands (12.87%), Spain (12.19%), and Sweden (12.02%)
(8) (Accessed May 23). Changes to this rate in each country
depend on their epidemiologic profile (mean age, population
structure, and the burden of chronic diseases), availability of
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FIGURE 4 | Daily deaths and cumulative deaths by COVID-19.
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health services, and adherence to the guidelines to reduce virus
transmission (28). Moreover, the presence of genomic variants
of SARS-CoV-2 in each country could impact COVID-19
survival (29).

Consistent with other studies, patients >65 years and with
underlying chronic diseases such as hypertension, obesity, and
type 2 diabetes showed a strong correlation with COVID-19
lethality (30-32). The occupations with a higher lethality rate
were housewives, and retirees/pensioners. Age could be more
related to COVID-19 mortality than occupation.

Moreover, we found a relation of lower risk of COVID-19
severe infection and mortality in COVID-19 patients vaccinated
against influenza than those who were unvaccinated, which is
consistent with previous studies (33, 34). The relation of lower
risk of COVID-19 severe infection and influenza vaccine could
be related to some features shared by both viruses, e.g., both
viruses enter the pulmonary cells through ACE-2 receptors,
and the hemagglutinin-esterase protein is very similar in both
viruses. Furthermore, the spike protein has similar features to

the class 1 viral membrane fusion protein of the influenza virus
(35-38). Due to these similarities, the immune system response
induced by the influenza vaccine could be beneficial to COVID-
19 patients. Influenza vaccines also can protect against other
viruses such as parainfluenza, RSV, and non-influenza virus
coinfections. On the other hand, an influenza vaccine could
increase the risk of other viruses, such as metapneumovirus and
other coronaviruseses, by virus interference (39); however, more
studies are needed to corroborate this observation.

To our best knowledge, this is the first paper to have identified
the main epidemiological and clinical characteristics of patients
infected with COVID-19 in one of the most affected states of
México. We also highlighted the situation of healthcare workers
in relation to the spread of COVID-19 in Mexico. Last, we
showed a correlation between influenza vaccines and the survival
of patients infected with COVID-19 in the Mexican population.

The limitation of this study is the sample size and the
asymptomatic patients were not included, this study was based
on patients presenting to the aforementioned hospitals only.
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FIGURE 5 | Relationship between underlying diseases and COVID-19 deaths. Pearson’s chi-squared test was performed with Bonferroni correction to check for
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Hence, patients attending private clinics/laboratories, those with
suspected infections that did not get tested were not considered.

CONCLUSIONS

This study provides evidence regarding the high prevalence
of COVID-19 disease in symptomatic patients from healthcare
institutions in Sinaloa, Mexico. It also identified risk groups (men
aged 40-49 years, people with chronic diseases, and healthcare
workers) that showed a greater propensity for being infected
with SARS-CoV-2. The lethality registered in this study was
high (14.1%), as patients >65 years with chronic diseases had a
higher mortality rate than other demographics. Finally, we found
a possible relationship between influenza vaccination and lower
risk of COVID-19 severe infection.
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