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Abstract
Objective: The objective of the study was to describe the demographic and clinical characteristics found in personnel
screened during the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic. Materials and methods: Nasal and oropharyngeal swab samples were collected in the period between May 11 and May 26, 2020, from 496 people.
They were followed up by means of a questionnaire at 0, 7, and 14 days. Results: 449 people answered the surveys (73
excluded); age range: 21-63 years, mean of 39.4 years. About 77% had contact with patients with coronavirus infection,
(32% had an exposure time of < 8 h a week, 24% 8-16 h a week and 20% more than 16 h a week). The most frequent
comorbidity in the population was obesity (13.8%), followed by asthma (8%) and DM2 (1%). The most common symptom
was headache (34%), followed by nasal obstruction (25%) and odynophagia in third place (22%); 16% presented alterations in the perception of odors. Among the surveyed personnel, 17 (4.5%) tested positive for SARS-COV2 by means of
reverse transcription polymerase chain reaction. Conclusions: In line with this pandemic, a screening protocol was
started for asymptomatic health-care personnel for the recognition of infections caused by this virus to establish barriers
that will prevent the spread and provide the basis for the standardization of this practice and the protection of healthcare personnel.
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Introduction
At the end of 2019, there was a significant increase
in cases associated with severe acute respiratory syndrome, previously unknown, in the city of Wuhan, China. In January 2020, severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was identified as the
causative agent1,2, which spread globally and was declared a pandemic in March 2020 by the World Health
Organization3. The clinical features and risk factors for
contracting this disease are highly variable, which

means that the clinical spectrum can range from
asymptomatic or paucisymptomatic forms, with little or
no expressive symptomatology, to clinical conditions
characterized by severe respiratory failure, sepsis, septic shock and multiple organ dysfunction syndromes3.
The standard for detection of SARS-CoV-2 is real-time reverse transcriptase polymerase chain reaction (RT-PCR) assays collected from nasal and
oropharyngeal swab samples, which means that the
viral load at these sites must be high4. It is widely
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recognized that screening is an imperfect barrier to
spread, due to the absence of detectable symptoms
during the incubation period; variation in severity and
detectability of symptoms once the disease begins to
progress; and imperfect performance of screening
equipment or personnel5.
However, detection of symptoms has become and
remained a ubiquitous tool in the effort to contain the
local spread of COVID-195. In March, some European
otolaryngologists observed that SARS-CoV-2 infected
patients presented with severe olfactory and gustatory
dysfunction without rhinorrhea, nasal obstruction, or
other symptoms such as fever or cough, so COVID-19
was not suspected in some of these patients6.
It is crucial to identify, isolate, and follow-up asymptomatic carriers and staff with mild symptomatology to
contain the spread of the virus. Therefore, this study
aims to delineate the demographic and clinical characteristics of asymptomatic or paucisymptomatic healthcare personnel at the General Hospital of Mexico “Dr
Eduardo Liceaga” to create a better understanding of
the evaluation of asymptomatic infections. At the time
of completion of this study (26 May 2020), epidemiological data in Mexico reported 97,942 cumulative confirmed cases in the country and 20,235 cumulative
confirmed cases in Mexico City7.

Materials and Methods
Given the previous history and the window of opportunity that exists at the General Hospital of Mexico, as
a COVID-19 center, a follow-up of asymptomatic or
paucisymptomatic health personnel, who underwent a
screening test, was carried out at the outpatient area
of the otorhinolaryngology service. Epidemiologists and
otolaryngologists performed this follow-up with the intention of screening the entire working population of the
hospital. Samples obtained from nasal and oropharyngeal swabs were collected and processed by RT-PCR
for SARS-COV2 detection, and the results were obtained 48-72 h after the study.
Samples of pharyngeal and nasopharyngeal exudates
were received at the Genomic Medicine Unit, which were
handled only by trained personnel in a type II biosafety
cabinet (BCS-2) and wearing full PPE. The following
commercial kits were used for RNA extraction: QIAmp
Viral RNA Mini kit; QIAgen®/PureLink Viral RNA/DNA
Mini kit; Thermofisher ®. Procedure began by taking an
aliquot of the sample (140-300 uL, according to kit specifications) and placing it in a 1.5 mL tube with buffer
solution for the washing and elution steps. For viral
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detection, RT-PCR was performed using SARS-CoV-2
genome-specific oligonucleotide and probe systems.
The SARS-CoV-2 positivity result was given based on
the amplification of the viral genes and the reference
gene with Cq (cycle threshold) values below 40.
Before the study, a form was completed with personal
data and authorization was requested to answer a survey on associated symptoms and olfactory alterations.
Standardized objective olfactory tests were not chosen
for those patients who manifested such symptoms, because, in the current pandemic context, contamination
of the examination material during the process of inhalation and exhalation of the patient during olfaction could
not be ruled out. Follow-up was continued at 1 and
2 weeks electronically, the responses being voluntary.
In the period between May 11 and May 26, 2020, 496
tests were carried out on the staff described above, of
which 376 agreed to answer our survey. These were
randomly selected considering the first 40 people who
presented themselves for sampling. The 376 respondents were contacted on a second occasion by e-mail
and a second form with extended questions and developments was completed. Finally, the data were correlated with the positive results for SARS-CoV-2 given
by the epidemiology service.

Results
Four hundred and forty-nine surveys were completed, of which 73 were excluded due to technical errors
(e.g., two marked options). The following data were
obtained:
Age: 21-63 years with a mean of 39.4 years (Table 1
and Fig. 1). The current hospital functions of the studied
staff are described in table 1. Seventy-seven percent
reported contact with patients with coronavirus infection; 32% reported exposure of < 8 h/week, 24% between 8 and 16 h/week, and 20% more than 16 h of
exposure per week (Table 2).
Sixty-eight percent reported no comorbidities; the
most frequent comorbidity was obesity with 13.8% followed by asthma with 8%, and type 2 diabetes mellitus
with 1% (Table 1). Symptomatology in the 14 days before the test was queried and the most common symptom was headache (34%), followed by nasal obstruction
(25%); odynophagia in third place (22%); and 25.7%
reported no symptoms (Table 2). A targeted questioning of odor perception disturbances on the date of
sampling yielded 16.1% positive results.
Among the staff surveyed, 17 (4.5%) had a positive
RT-PCR test result for SARS-CoV-2. Eleven of these
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Figure 1. Age distribution.

Table 1. Demographic characteristics of the study population
Variable

Result

Age (years)

42 ± 21
Positive for SARS‑CoV‑2 (RT‑PCR)

Negative for SARS‑CoV‑2 (RT‑PCR)

RT‑PCR result for SARS‑CoV‑2

17 (4.5%)

359 (95.5%)

Sex
Males (n 146)
Females (n 230)

7 (1.8%)
10 (2.6%)

139 (36.9%)
220 (58.5%)

Current functions within the General Hospital of Mexico
Residents (n 53)
Nurse (n 75)
Laboratory/radiology technician (n 38)
Medical staff (n 60)
Administrative staff (n 56)
Cleaners/Stretcher‑bearers (n 19)
Area managers/Social work (n 41)
Other (lawyers, psychologists, nutritionists, cooks) (n 34)

2 (0.5%)
4 (1%)
1 (0.25%)
4 (1%)
4 (1%)
1 (0.25%)
1 (0.25%)
0 (0%)

51 (13.5%)
71 (18.8%)
37 (9.8%)
56 (14.8%)
51 (13.5%)
18 (4.7%)
40 (10.6%)
34 (9%)

1 (0.25%)
1 (0.25%)
0 (0%)
0 (0%)
0 (0%)
0 (0%)

29 (7.7%)
51 (13.2%)
4 (1%)
1 (0.25%)
1 (0.25%)
30 (7.9%)

15 (3.9%)

243 (64.6%)

Comorbidities
Asthma (n 30)
Obesity (n 52)
DM2 (n 4)
HIV (n 1)
Systemic arterial hypertension (n 1)
Other (hypotension, hypothyroidism, henoch‑schönlein
purpura, dyslipidemia, overweight, allergies) (n 31)
No comorbidities (n 258)

(64%) reported being asymptomatic. Among symptomatic patients, the most common symptom was again
headache (38%), followed by cough (23%); three patients (19%) reported altered odor perception on the

date of sampling. This study did not have data on
specific exposure of infected personnel, so it is unknown whether the infection originated inside or outside the hospital area. It is suggested that these data
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Revista Médica del Hospital General de México. 2021;84(2)

Table 2. Symptomatology in the 14 days before sampling//time of in‑hospital exposure to SARS‑CoV‑2 positive
patients
Variable
RT‑PCR result for SARS‑CoV‑2

Result
Positive for SARS‑CoV‑2 (RT‑PCR)

Negative for SARS‑CoV‑2 (RT‑PCR)

Symptomatology of the study population
Headache (n 128)
Nasal Obstruction (n 94)
Odynophagia (n 83)
Cough (n 4)
Altered sense of smell (n 60)
Other (Rhinorrhea, dysgeusia) (n 16)
Asymptomatic (n 95)

7 (1.8%)
0 (0%)
0 (0%)
4 (1%)
3 (0.8%)
0 (0%)
11 (2.9%)

121 (32%)
94 (25%)
83 (22%)
0 (0%)
57 (15%)
16 (4.25%)
86 (22.8%)

Hours of exposure with SARS‑CoV‑2 positive patients
< 8 h/week (n 121)
Between 8 and 16 h/week (n 91)
More than 16 h/week (n 78)
No exposure (n 86)

6 (1.6%)
4 (1%)
4 (1%)
3 (0.8%)

115 (30.5%)
87 (23%)
74 (19.6%)
83 (22%)

be obtained for subsequent studies to be able to evaluate the effectiveness of the protection and distancing
measures taken by health personnel in the work area.

Discussion
Interventions during this pandemic such as intensive
contact tracing, isolation, and quarantine can effectively reduce the spread of COVID-19. Current recommendations for protective measures in our country such as
hand hygiene, use of personal protective equipment
according to contact areas, sterilization/disinfection of
medical equipment, and cleanliness of facilities contribute to reducing the risk of infection8,9. There is evidence
that human coronaviruses can be effectively inactivated
within 1 min by using surface disinfection procedures
with 62-71% ethanol, 0.5% hydrogen peroxide, or 0.1%
sodium hypochlorite10. Identifying the causative pathogens of viral respiratory tract infections is important for
selecting appropriate treatment, controlling the pandemic, and reducing the economic impact of COVID-19.
However, the response to this situation in our country,
as well as in some others, has been largely limited by
the availability of the diagnostic test11.
Healthcare workers, and especially those involved in
primary care of patients in COVID-19 areas, should be
part of an ongoing and effective screening to help identify symptomatic or paucisymptomatic positive cases.
The WHO currently recommends continued control interventions to reduce the overall risk of transmission of
acute respiratory infections, including avoidance of
close contact with people with acute respiratory infections and hand washing after direct contact with sick
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people or their environment8. In addition, people with
symptoms of acute respiratory infection should practice
social isolation, coughing, and sneezing etiquette,
which consists of keeping social distancing, covering
their mouths with tissues or clothing, and frequent hand
washing. In a hospital setting, within health-care facilities, infection prevention, and control practices should
be improved and standardized, especially in emergency departments10.
The results obtained in this study on the associated
symptoms, particularly neurological symptoms such as
headache and olfactory alterations; validate the findings in recent literature on the neurotropism that exists
between SARS-CoV-2 and the cells of the nasal epithelium. In fact, it has been shown that human coronaviruses do not always limit their infection to the
respiratory tract and can invade the central and peripheral nervous system12. However, in this study, as it is a
screening of asymptomatic or paucisymptomatic health
personnel, a lower incidence and intensity of this type
of alterations is to be expected, without ignoring symptoms that appeared in the uninfected population, probably related to new health practices, such as the use
of facial masks (nasal obstruction) and the level of
stress (headache).
All clinicians should be aware that the presentation
of symptoms extends far beyond the respiratory and
sensory dimensions, involving psychosensory and neurological areas13. Knowledge of these dimensions and
their clinical assessment could attract research interest
in the neurobiological substrates involved in COVID-19
disease12, leading to a new approach to clinical screening, specific enough to detect potential infections, and
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to better target treatments at each stage of infection.
To date, RT-PCR test is used for institutional screening
and is a valuable tool for population control of this infection, but it has important limitations. Specificity is
close to 100%, sensitivity varies depending on the type
of sample (sputum 89%, nasal swab 73%, and oropharyngeal swab 60%), and variables related to correct
sample collection and processing directly increase or
decrease these figures14,15.
The work by the General Hospital of Mexico in identifying and isolating infected healthcare workers using
the PCR test (RT-PCR) has been a particularly effective
control measure for containing transmission between
patients and staff. However, authorities must continue
to monitor the situation, as the more we know about
this new virus and its associated outbreaks, the better
we will be able to respond thereto.

Conclusions
In the context of the current health emergency, it is
vital to identify and isolate asymptomatic carriers and
staff with mild symptomatology to contain outbreaks, in
this case within the hospital area. During major outbreaks, the demand for healthcare workers grows even
as the extreme pressures they face lead to a decrease
in availability.
Screening as a detection tool for healthcare workers
is necessary. However, it is not perfect and needs to
be complemented by adequate use and knowledge of
health and safety measures, personal protective equipment, and social distancing.
Further research in infected patients is also required
to determine additional symptoms outside the classic
triad of fever, cough, and shortness of breath, such as
anosmia and dysgeusia, which although not specific for
this disease, may represent a clinical screening tool. It
may also guide diagnostic testing of paucisymptomatic
individuals or request self-isolation in a safer way even
in the absence of confirmatory testing.
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